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Table 1-1 provides a brief description of device I/O pin-
outs and the functions that may be multiplexed to a port
pin. Multiple functions may exist on one port pin. When
multiplexing occurs, the peripheral module’s functional
requirements may force an override of the data
direction of the port pin.

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

ANO-AN12 | Analog |[Analog input channels. AN6 and AN7 are also used for device programming
data and clock inputs, respectively.

AVDD P P Positive supply for analog module. This pin must be connected at all times.

AVss P P Ground reference for analog module. This pin must be connected at all times.

CLKI I ST/CMOS |External clock source input. Always associated with OSC1 pin function.
Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.

CLKO (0] — Always associated with OSC2 pin function.

CNO-CN?7, I ST Input change notification inputs. Can be software programmed for internal

CN17-CN18 weak pull-ups on all inputs.

COFS 1/0 ST Data Converter Interface Frame Synchronization pin.

CSCK 1/0 ST Data Converter Interface Serial Clock input/output pin.

CSDI I ST Data Converter Interface Serial data input pin.

CsDO (0] — Data Converter Interface Serial data output pin.

C1RX I ST CANL1 bus receive pin.

C1TX (0] — CANL1 bus transmit pin.

EMUD 1/0 ST ICD Primary Communication Channel data input/output pin.

EMUC 1/0 ST ICD Primary Communication Channel clock input/output pin.

EMUD1 1/0 ST ICD Secondary Communication Channel data input/output pin.

EMUCL1 /0 ST ICD Secondary Communication Channel clock input/output pin.

EMUD2 /0 ST ICD Tertiary Communication Channel data input/output pin.

EMUC2 110 ST ICD Tertiary Communication Channel clock input/output pin.

EMUD3 1/0 ST ICD Quaternary Communication Channel data input/output pin.

EMUC3 1/0 ST ICD Quaternary Communication Channel clock input/output pin.

IC1, IC2, IC7, I ST Capture inputs 1,2, 7 and 8.

IC8

INTO I ST External interrupt O.

INT1 I ST External interrupt 1.

INT2 I ST External interrupt 2.

LVDIN I Analog |[Low-Voltage Detect Reference Voltage Input pin.

MCLR 1P ST Master Clear (Reset) input or programming voltage input. This pin is an
active-low Reset to the device.

OCFA I ST Compare Fault A input (for Compare channels 1, 2, 3 and 4).

OC1-0C4 (0] — Compare outputs 1 through 4.

0OsC1 I ST/CMOS | Oscillator crystal input. ST buffer when configured in RC mode; CMOS
otherwise.

0sc2 110 — Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.

PGD 1/0 ST In-Circuit Serial Programming data input/output pin.

PGC I ST In-Circuit Serial Programming clock input pin.

Legend: CMOS = CMOS compatible input or output
= Schmitt Trigger input with CMOS levels (0]

ST
|

= Input

Analog = Analog input
= Output
P = Power
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The core does not support a multi-stage instruction
pipeline. However, a single-stage instruction prefetch
mechanism is used, which accesses and partially
decodes instructions a cycle ahead of execution, in
order to maximize available execution time. Most
instructions execute in a single cycle with certain
exceptions.

The core features a vectored exception processing
structure for traps and interrupts, with 62 independent
vectors. The exceptions consist of up to 8 traps (of
which 4 are reserved) and 54 interrupts. Each interrupt
is prioritized based on a user-assigned priority between
1 and 7 (1 being the lowest priority and 7 being the
highest), in conjunction with a predetermined ‘natural
order’. Traps have fixed priorities ranging from 8 to 15.

2.2 Programmer’s Model

The programmer’s model is shown in Figure 2-1 and
consists of 16 x 16-bit working registers (WO through
W15), 2 x 40-bit accumulators (AccA and AccB),
STATUS register (SR), Data Table Page register
(TBLPAG), Program Space Visibility Page register
(PSVPAG), DO and REPEAT registers (DOSTART,
DOEND, DCOUNT and RCOUNT) and Program Coun-
ter (PC). The working registers can act as data,
address or offset registers. All registers are memory
mapped. WO acts as the W register for file register
addressing.

Some of these registers have a shadow register asso-
ciated with each of them, as shown in Figure 2-1. The
shadow register is used as a temporary holding register
and can transfer its contents to or from its host register
upon the occurrence of an event. None of the shadow
registers are accessible directly. The following rules
apply for transfer of registers into and out of shadows.

e PUSH. Sand POP. S
WO, W1, W2, W3, SR (DC, N, QV, Z and C bits
only) are transferred.

» DOinstruction
DOSTART, DOEND, DCOUNT shadows are
pushed on loop start and popped on loop end.

When a byte operation is performed on a working
register, only the Least Significant Byte of the target
register is affected. However, a benefit of memory
mapped working registers is that both the Least and
Most Significant Bytes can be manipulated through
byte-wide data memory space accesses.

22.1 SOFTWARE STACK POINTER/
FRAME POINTER

The dsPIC® DSC devices contain a software stack.
W15 is the dedicated Software Stack Pointer (SP) and
is automatically modified by exception processing and
subroutine calls and returns. However, W15 can be ref-
erenced by any instruction in the same manner as all
other W registers. This simplifies the reading, writing
and manipulation of the Stack Pointer (e.g., creating
Stack Frames).

Note: In order to protect against misaligned
stack accesses, W15<0> is always clear.

W15 is initialized to 0x0800 during a Reset. The user
may reprogram the SP during initialization to any
location within data space.

W14 has been dedicated as a Stack Frame Pointer, as
defined by the LNK and ULNK instructions. However,
W14 can be referenced by any instruction in the same
manner as all other W registers.

22.2 STATUS REGISTER

The dsPIC DSC core has a 16-bit STATUS register
(SR), the Least Significant Byte (LSB) of which is
referred to as the SR Low byte (SRL) and the Most
Significant Byte (MSB) as the SR High byte (SRH). See
Figure 2-1 for SR layout.

SRL contains all the MCU ALU operation status flags
(including the Z bit), as well as the CPU Interrupt Prior-
ity Level Status bits, IPL<2:0> and the Repeat Active
Status bit, RA. During exception processing, SRL is
concatenated with the MSB of the PC to form a
complete word value which is then stacked.

The upper byte of the STATUS register contains the
DSP adder/subtracter Status bits, the DO Loop Active
bit (DA) and the Digit Carry (DC) Status bit.

2.2.3 PROGRAM COUNTER

The program counter is 23 bits wide; bit 0 is always
clear. Therefore, the PC can address up to 4M
instruction words.

DS70138G-page 16
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FIGURE 2-2: DSP ENGINE BLOCK DIAGRAM
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TABLE 7-2: INPUT CHANGE NOTIFICATION REGISTER MAP FOR dsPIC30F3014/4013 DEVICES (BITS 15-0)(1)

Nsa'?r'?e Addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset State
CNENL1 | 00CO — — — — — — — — CN7IE | CN6IE | CN5IE | CN4IE | CN3IE CN2IE CN1IE CNOIE | 0000 0000 0000 0000
CNEN2 | 00C2 — — — — — — — — — — — — — CNI18IE | CNI17IE — 0000 0000 0000 0000
CNPUL1 | 00C4 — — — — — — — — | CN7PUE | CN6PUE | CN5PUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE |CNOPUE | 0000 0000 0000 0000
CNPU2 | 00C6 — — — — — — — — — — — — — CN18PUE | CN17PUE — 0000 0000 0000 0000
Legend: — = unimplemented bit, read as ‘0’

Note 1: Refer to the “dsPIC30F Family Reference Manual” (DS70046) for descriptions of register bit fields.
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TABLE 8-4: dsPIC30F4013 INTERRUPT CONTROLLER REGISTER MAP(®)

NSaTe ADR | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit 10 Bit 9 Bit 8 Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset State
INTCON1 [ 0080 |[NSTDIS| — — — — OVATE | OVBTE | COVTE — — — | MATHERR | ADDRERR | STKERR | OSCFAIL — 0000 0000 0000 0000
INTCON2 | 0082 | ALTIVT | DISI — — — — — — — — — — — INT2EP | INT1EP | INTOEP |0000 0000 0000 0000
IFSO 0084 | CNIF | MI2CIF | SI2CIF | NVMIF | ADIF | ULTXIF | UIRXIF | SPILIF | T3IF T2IF |OC2IF IC2IF T1IF OCL1IF IC1IF INTOIF {0000 0000 0000 0000
IFS1 0086 — — — — ClIF — U2TXIF | U2RXIF | INT2IF | T5IF | T4IF OC4IF OC3IF IC8IF IC7IF INT1IF {0000 0000 0000 0000
IFS2 0088 — — — — — LVDIF | DCIIF — — — — — — — — — 0000 0000 0000 0000
IECO 008C| CNIE | MI2CIE | SI2CIE | NVMIE | ADIE | ULTXIE | UIRXIE | SPILIE | T3IE | T2IE |OC2IE IC2IE T1IE OC1IE ICL1IE INTOIE |0000 0000 0000 0000
IEC1 008E| — — — — ClIE — U2TXIE | U2RXIE | INT2IE | T5IE | T4IE OC4IE OC3IE IC8IE IC7IE INT1IE |0000 0000 0000 0000
IEC2 0090 — — — — — LVDIE | DCIIE — — — — — — — — — 0000 0000 0000 0000
IPCO 0094 — T1IP<2:0> — OC1IP<2:0> — IC1IP<2:0> — INTOIP<2:0> 0100 0100 0100 0100
IPC1 0096 — T31P<2:0> — T2IP<2:0> — OC2IP<2:0> — IC21P<2:0> 0100 0100 0100 0100
IPC2 0098 — ADIP<2:0> — U1TXIP<2:0> — U1RXIP<2:0> — SPI1IP<2:0> 0100 0100 0100 0100
IPC3 009A| — CNIP<2:0> — MI2CIP<2:0> — SI2CIP<2:0> — NVMIP<2:0> 0100 0100 0100 0100
IPC4 009C| — OC3IP<2:0> — IC8IP<2:0> — IC7IP<2:0> — INT1IP<2:0> 0100 0100 0100 0100
IPC5 009E| — INT2IP<2:0> — T5IP<2:0> — T4IP<2:0> — OC41P<2:0> 0100 0100 0100 0100
IPC6 00A0| — C1IP<2:0> — SPI2IP<2:0> — U2TXIP<2:0> — U2RXIP<2:0> 0100 0100 0100 0100
IPC7 00A2 — — — — — — — — — — — — — — — — 0100 0100 0100 0100
IPC8 00A4| — — — — — — — — — — — — — — — — 0100 0100 0100 0100
IPC9 00A6 — — — — — — — — — — — — — — — — 0000 0100 0100 0100
IPC10 00A8 — — — — — LVDIP<2:0> — DCIIP<2:0> — — — — 0000 0100 0100 0000
Legend: — = unimplemented bit, read as ‘0’

Note 1: Refer to the “dsPIC30F Family Reference Manual” (DS70046) for descriptions of register bit fields.
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FIGURE 10-1: 32-BIT TIMER2/3 BLOCK DIAGRAM
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13.4.2 PWM PERIOD

The PWM period is specified by writing to the PRx
register. The PWM period can be calculated using
Equation 13-1.

EQUATION 13-1:

PWM period [(PRX) + 1] * 4 « TOSC *

(TMRx prescale value)

PWM frequency is defined as 1/[PWM period].

When the selected TMRx is equal to its respective
Period register, PRX, the following four events occur on
the next increment cycle:
* TMRXx is cleared.
* The OCx pin is set.
- Exception 1: If PWM duty cycle is 0x0000,
the OCx pin remains low.
- Exception 2: If duty cycle is greater than PRX,
the pin remains high.
* The PWM duty cycle is latched from OCxRS into
OCxR.
» The corresponding timer interrupt flag is set.
See Figure 13-2 for key PWM period comparisons.
Timer3 is referred to in Figure 13-2 for clarity.

FIGURE 13-2: PWM OUTPUT TIMING
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TABLE 13-1:  dsPIC30F3014 OUTPUT COMPARE REGISTER MAP(W)

SFRName | Adar. | Bit1s | Bit14 | Bit1s | sit12 [ Bitn | it1o | sito | sits | Bit7 | site | Bits | sita | mis [ mitz | iz | sito Reset State
OCIRS | 0180 Output Compare 1 Secondary Register 0000 0000 0000 0000
OCIR 0182 Output Compare 1 Main Register 0000 0000 0000 0000
ocicon [owe4 | — [ — Joecso] — | — | — | — | — | = | = ] — [ ocrr | ocrseL | 0CM<2:0> 0000 0000 0000 0000
OC2RS 0186 Output Compare 2 Secondary Register 0000 0000 0000 0000
OC2R 0188 Output Compare 2 Main Register 0000 0000 0000 0000
ocecon [oea| — [ — Jocso] — | — | = | — | = ] = | = ] = Jocrr]| octsE | 0CM<2:0> 0000 0000 0000 0000
Legend: — = unimplemented bit, read as ‘0’

Note 1: Refer to the “dsPIC30F Family Reference Manual” (DS70046) for descriptions of register bit fields.

TABLE 13-2:  dsPIC30F4013 OUTPUT COMPARE REGISTER MAP®

sFRName | Addr. | Bit15 | Bit1a | sit1s | sit12 | sicns [ sic1o | sio | sits | sit7 | sits | sies | siea | mits | iz | mier | sito Reset State
OCIRS | 0180 Output Compare 1 Secondary Register 0000 0000 0000 0000
OCIR 0182 Output Compare 1 Main Register 0000 0000 0000 0000
ocicon [owa | — | — Jocso| — | — | — | — | — | — | — | — [ ocrr|ocrse | 0CM<2:0> 0000 0000 0000 0000
oc2rs | o186 Output Compare 2 Secondary Register 0000 0000 0000 0000
OC2R 0188 Output Compare 2 Main Register 0000 0000 0000 0000
oczcoN |owa| — | — Jocso| — | — | — | — | — | — | — | — [ocrr| ocrse | 0CM<2:0> 0000 0000 0000 0000
OC3Rs | o18C Output Compare 3 Secondary Register 0000 0000 0000 0000
OC3R 018E Output Compare 3 Main Register 0000 0000 0000 0000
ocacoN |00 | — | — Jocso| — | — [ — | — | — | — | — | — [ ocrr|ocrse | 0CM<2:0> 0000 0000 0000 0000
OC4Rs | 0192 Output Compare 4 Secondary Register 0000 0000 0000 0000
OC4R 0194 Output Compare 4 Main Register 0000 0000 0000 0000
ocacoN |06 | — | — Jocso| — | — | — | — | — | — | — | — [ ocrr|ocrse | 0CM<2:0> 0000 0000 0000 0000
Legend: — = unimplemented bit, read as ‘0’

Note 1: Refer to the “dsPIC30F Family Reference Manual” (DS70046) for descriptions of register bit fields.
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FIGURE 14-2:

I2C™ BLOCK DIAGRAM
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16.2 Enabling and Setting Up UART

16.2.1 ENABLING THE UART

The UART module is enabled by setting the UARTEN
bit in the UXMODE register (where x = 1 or 2). Once
enabled, the UXTX and UXRX pins are configured as an
output and an input, respectively, overriding the TRIS
and LAT register bit settings for the corresponding 1/0
port pins. The UxTX pin is at logic ‘1’ when no
transmission is taking place.

16.2.2 DISABLING THE UART

The UART module is disabled by clearing the UARTEN
bit in the UXMODE register. This is the default state
after any Reset. If the UART is disabled, all /O pins
operate as port pins under the control of the LAT and
TRIS bits of the corresponding port pins.

Disabling the UART module resets the buffers to empty
states. Any data characters in the buffers are lost and
the baud rate counter is reset.

All error and status flags associated with the UART
module are reset when the module is disabled. The
URXDA, OERR, FERR, PERR, UTXEN, UTXBRK and
UTXBF bits are cleared, whereas RIDLE and TRMT
are set. Other control bits, including ADDEN,
URXISEL<1:0>, UTXISEL, as well as the UXMODE
and UxBRG registers, are not affected.

Clearing the UARTEN bit while the UART is active
aborts all pending transmissions and receptions and
resets the module, as defined above. Re-enabling the
UART restarts the UART in the same configuration.

16.2.3 ALTERNATE 1/O

The alternate I/O function is enabled by setting the
ALTIO bit (UXMODE<10>). If ALTIO = 1, the UXATX
and UxARX pins (alternate transmit and alternate
receive pins, respectively) are used by the UART mod-
ule instead of the UxTX and UxRX pins. If ALTIO = 0,
the UxXTX and UxRX pins are used by the UART
module.

16.2.4 SETTING UP DATA, PARITY AND
STOP BIT SELECTIONS

Control bits, PDSEL<1:0> in the UXMODE register, are
used to select the data length and parity used in the
transmission. The data length may either be 8 bits with
even, odd or no parity, or 9 bits with no parity.

The STSEL bit determines whether one or two Stop bits
are used during data transmission.

The default (power-on) setting of the UART is 8 bits, no
parity and 1 Stop bit (typically represented as 8, N, 1).

16.3 Transmitting Data

16.3.1 TRANSMITTING IN 8-BIT DATA
MODE

The following steps must be performed in order to
transmit 8-bit data:

1. Setupthe UART:
First, the data length, parity and number of Stop
bits must be selected. Then, the transmit and
receive interrupt enable and priority bits are set
up in the UXMODE and UxSTA registers. Also,
the appropriate baud rate value must be written
to the UXBRG register.

2. Enable the UART by setting the UARTEN bit
(UXMODE<15>).

3. Set the UTXEN bit (UxSTA<10>), thereby
enabling a transmission.

4. Write the byte to be transmitted to the lower byte
of UXTXREG. The value is transferred to the
Transmit Shift register (UXTSR) immediately,
and the serial bit stream starts shifting out during
the next rising edge of the baud clock. Alterna-
tively, the data byte can be written while UTXEN
= 0, following which, the user can set UTXEN.
This causes the serial bit stream to begin imme-
diately because the baud clock starts from a
cleared state.

5. A transmit interrupt is generated, depending on
the value of the interrupt control bit, UTXISEL
(UXSTA<15>).

16.3.2 TRANSMITTING IN 9-BIT DATA
MODE

The sequence of steps involved in the transmission of
9-bit data is similar to 8-bit transmission, except that a
16-bit data word (of which the upper 7 bits are always
clear) must be written to the UXTXREG register.

16.3.3 TRANSMIT BUFFER (UXTXB)

The transmit buffer is 9 bits wide and 4 characters
deep. Including the Transmit Shift register (UXTSR),
the user effectively has a 5-deep FIFO (First-In, First-
Out) buffer. The UTXBF status bit (UxSTA<9>)
indicates whether the transmit buffer is full.

If a user attempts to write to a full buffer, the new data
is not accepted into the FIFO, and no data shift occurs
within the buffer. This enables recovery from a buffer
overrun condition.

The FIFO is reset during any device Reset but is not
affected when the device enters or wakes up from a
power-saving mode.

© 2010 Microchip Technology Inc.
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17.6.2 PRESCALER SETTING

There is a programmable prescaler with integral values
ranging from 1 to 64 in addition to a fixed divide-by-2 for
clock generation. The Time Quantum (TQ) is a fixed
unit of time derived from the oscillator period, shown in
Equation 17-1, where FcaN is Fcy (if the CANCKS bit
is set) or 4Fcy (if CANCKS is clear).

Note: FcAN must not exceed 30 MHz. If
CANCKS = 0, then Fcy must not exceed
7.5 MHz.

EQUATION 17-1: TIME QUANTUM FOR
CLOCK GENERATION

TQ =2 (BRP<5:0> + 1)/FCAN

17.6.3 PROPAGATION SEGMENT

This part of the bit time is used to compensate physical
delay times within the network. These delay times con-
sist of the signal propagation time on the bus line and
the internal delay time of the nodes. The propagation
segment can be programmed from 1 TQ to 8 TQ by
setting the PRSEG<2:0> bits (CiICFG2<2:0>).

17.6.4 PHASE SEGMENTS

The phase segments are used to optimally locate the
sampling of the received bit within the transmitted bit
time. The sampling point is between Phasel Seg and
Phase2 Seg. These segments are lengthened or short-
ened by resynchronization. The end of the Phasel Seg
determines the sampling point within a bit period. The
segment is programmable from 1 TQ to 8 TQ. Phase2
Seg provides delay to the next transmitted data transi-
tion. The segment is programmable from 1 TQ to 8 TQ,
or it may be defined to be equal to the greater of
Phasel Seg or the information processing time (2 TQ).
The Phasel Seg is initialized by setting bits
SEG1PH<2:0> (CiCFG2<5:3>), and Phase2 Seg is
initialized by setting SEG2PH<2:0> (CiCFG2<10:8>).

The following requirement must be fulfilled while setting
the lengths of the phase segments:

Prop Seg + Phasel Seg > = Phase2 Seg

17.6.5 SAMPLE POINT

The sample point is the point of time at which the bus
level is read and interpreted as the value of that respec-
tive bit. The location is at the end of Phasel Seg. If the
bit timing is slow and contains many TQ, it is possible to
specify multiple sampling of the bus line at the sample
point. The level determined by the CAN bus then corre-
sponds to the result from the majority decision of three
values. The majority samples are taken at the sample
point and twice before with a distance of TQ/2. The
CAN module allows the user to choose between
sampling three times at the same point, or once at the
same point by setting or clearing the SAM bit
(CiICFG2<6>).

Typically, the sampling of the bit should take place at
about 60-70% through the bit time depending on the
system parameters.

17.6.6 SYNCHRONIZATION

To compensate for phase shifts between the oscillator
frequencies of the different bus stations, each CAN
controller must be able to synchronize to the relevant
signal edge of the incoming signal. When an edge in
the transmitted data is detected, the logic compares the
location of the edge to the expected time (synchronous
segment). The circuit then adjusts the values of
Phasel Seg and Phase2 Seg. There are two
mechanisms used to synchronize.

17.6.6.1 Hard Synchronization

Hard synchronization is only done when there is a
recessive to dominant edge during bus Idle, indicating
the start of a message. After hard synchronization, the
bit-time counters are restarted with the synchronous
segment. Hard synchronization forces the edge which
has caused the hard synchronization to lie within the
synchronization segment of the restarted bit time. If a
hard synchronization is done, there will not be a
resynchronization within that bit time.

17.6.6.2 Resynchronization

As a result of resynchronization, Phasel Seg may be
lengthened or Phase2 Seg may be shortened. The
amount of lengthening or shortening of the phase buf-
fer segment has an upper bound known as the syn-
chronization jump width, and is specified by the
SJW<1:0> bits (CiCFG1<7:6>). The value of the
synchronization jump width is added to Phasel Seg or
subtracted from Phase2 Seg. The resynchronization
jump width is programmable between 1 TQ and 4 TQ.

The following requirement must be fulfilled while setting
the SIW<1:0> bits:

Phase2 Seg > Synchronization Jump Width

© 2010 Microchip Technology Inc.
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FIGURE 18-1:

DCI MODULE BLOCK DIAGRAM
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REGISTER 20-1: OSCCON: OSCILLATOR CONTROL REGISTER (CONTINUED)

bit 5

bit 4
bit 3

bit 2
bit 1

bit 0

LOCK: PLL Lock Status bit (read-only)

1 = Indicates that PLL is in lock

0 = Indicates that PLL is out of lock (or disabled)

Reset on POR or BOR. Reset when a valid clock switching sequence is initiated. Set when PLL lock
is achieved after a PLL start. Reset when lock is lost. Read zero when PLL is not selected as a system
clock

Unimplemented: Read as ‘0’

CF: Clock Fail Detect bit (read/clearable by application)

1 = FSCM has detected clock failure

0 = FSCM has NOT detected clock failure

Reset on POR or BOR. Reset when a valid clock switching sequence is initiated. Set when clock fail
detected

Unimplemented: Read as ‘0’

LPOSCEN: 32 kHz Secondary (LP) Oscillator Enable bit

1 = Secondary oscillator is enabled
0 = Secondary oscillator is disabled
Reset on POR or BOR.

OSWEN: Oscillator Switch Enable bit

1 = Request oscillator switch to selection specified by NOSC<2:0> bits

0 = Oscillator switch is complete

Reset on POR or BOR. Reset after a successful clock switch. Reset after a redundant clock switch.
Reset after FSCM switches the oscillator to (Group 1) FRC.
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TABLE 23-5:

DC CHARACTERISTICS: OPERATING CURRENT (IDD)

DC CHARACTERISTICS

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

-40°C < Ta < +125°C for Extended

Operating temperature

Parzrgeter Typical Max Units Conditions
Operating Current (Ibp)®
DC3la 2 4 mA 25°C
DC31b 2 4 mA 85°C 3.3V
DC31c 2 4 mA 125°C 0.128 MIPS
DC31e 4 6 mA 25°C LPRC (512 kHz)
DC31f 4 6 mA 85°C 5V
DC31g 4 6 mA 125°C
DC30a 6 11 mA 25°C
DC30b 6 11 mA 85°C 3.3V
DC30c 7 11 mA 125°C 1.8 MIPS
DC30e 1 16 mA 25°C FRC (7.37 MHz)
DC30f 11 16 mA 85°C 5V
DC30g 11 16 mA 125°C
DC23a 13 20 mA 25°C
DC23b 13 20 mA 85°C 3.3V
DC23c 14 20 mA 125°C
DC23e 22 31 mA 25°C 4 MIPS
DC23f 22 31 mA 85°C 5V
DC23¢g 22 31 mA 125°C
DC24a 27 39 mA 25°C
DC24b 28 39 mA 85°C 3.3V
DC24c 28 39 mA 125°C
10 MIPS

DC24e 46 64 mA 25°C
DC24f 46 64 mA 85°C 5V
DC24g 46 64 mA 125°C
DC27d 86 120 mA 25°C
DC27e 85 120 mA 85°C 5V 20 MIPS
DC27f 85 120 mA 125°C
DC29a 123 170 mA 25°C

5V 30 MIPS
DC29b 122 170 mA 85°C
Note 1: The supply current is mainly a function of the operating voltage and frequency. Other factors, such as I/O

pin loading and switching rate, oscillator type, internal code execution pattern and temperature, also have
an impact on the current consumption. The test conditions for all IDD measurements are as follows: OSC1
driven with external square wave from rail-to-rail. All I/O pins are configured as inputs and pulled to VDD.

MCLR = VbD, WDT, FSCM, LVD and BOR are disabled. CPU, SRAM, program memory and data memory
are operational. No peripheral modules are operating.
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TABLE 23-10: ELECTRICAL CHARACTERISTICS: LVDL

Standard Operating Conditions: 2.5V to 5.5V
unless otherwise stated
DC CHARACTERISTICS E)perating temperature -iO°C < Ta < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilrs\m Symbol Characteristic® Min | Typ | Max |Units| Conditions
LVI0  |VpLvp | LVDL Voltage on VbDp LVDL = 0000® | — — — v
Transition High-to-Low
LvDL=0001® | — | — | — Y%
LvDL=0010® | — | — | — Y%
LvDL=0011@ | — | — | — %
LVDL = 0100 2.50 — 2.65 \%
LVDL = 0101 2.70 — 2.86 \%
LVDL =0110 2.80 — 2.97 \%
LVvDL = 0111 3.00 — 3.18 \%
LVDL = 1000 3.30 — 3.50 \%
LVDL =1001 3.50 — 3.71 \%
LVDL = 1010 3.60 — 3.82 \%
LvVDL =1011 3.80 — 4.03 \%
LVDL =1100 4.00 — 4.24 \%
LVDL =1101 4.20 — 4.45 \%
LVDL = 1110 4.50 — 4.77 \%
LV15 VLVDIN External LVD Input Pin LVvDL =1111 — — — \Y,
Threshold Voltage

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

FIGURE 23-2: BROWN-OUT RESET CHARACTERISTICS

VDD

—————————————— /7~ (Device not in Brown-out Reset)

BO10 44— -------¥-=="--------- X
(Device in Brown-out Reset) '

RESET (due to BOR) :

‘Power-up Time-out
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TABLE 23-35: 1°C™ BUS DATA TIMING REQUIREMENTS (SLAVE MODE)

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

PaNr:m Symbol Characteristic Min Max | Units Conditions
1S10 TLo:scL |Clock Low Time [100 kHz mode 4.7 — pus |Device must operate at a
minimum of 1.5 MHz
400 kHz mode 1.3 — pus |Device must operate at a
minimum of 10 MHz.
1 MHz mode) 0.5 — us
1S11 THi:scL | Clock High Time [100 kHz mode 4.0 — us |Device must operate at a
minimum of 1.5 MHz
400 kHz mode 0.6 — us |Device must operate at a
minimum of 10 MHz
1 MHz mode® 0.5 — us
1S20 TF:sCL SDA and SCL 100 kHz mode — 300 ns |Csis specified to be from
Fall Time 400 kHz mode [ 20+0.1Cs | 300 | ns |1010400pF
1 MHz mode) — 100 ns
1S21 TR:SCL SDA and SCL 100 kHz mode — 1000 ns |Csis specified to be from
Rise Time 400 kHz mode | 20+0.1Cs | 300 | ns |10t0400pF
1 MHz mode) — 300 ns
1S25 Tsu:DAT |Data Input 100 kHz mode 250 — ns
Setup Time 400 kHz mode 100 — ns
1 MHz mode® 100 — ns
1S26 THD:DAT |Data Input 100 kHz mode 0 — ns
Hold Time 400 kHz mode 0 0.9 us
1 MHz mode® 0 0.3 us
1S30 Tsu:sTA | Start Condition 100 kHz mode 4.7 — pus  |Only relevant for Repeated
Setup Time 400 kHz mode 0.6 _ ps | Start condition
1 MHz mode 0.25 — us
1IS31 THD:STA | Start Condition 100 kHz mode 4.0 — us  |After this period, the first
Hold Time 400 kHz mode 0.6 _ us clock pulse is generated
1 MHz mode) 0.25 — us
1S33 Tsu:sTO |Stop Condition 100 kHz mode 4.7 — us
Setup Time 400 kHz mode 0.6 — us
1 MHz mode 0.6 — us
1S34 THD:STO |Stop Condition 100 kHz mode 4000 — ns
Hold Time 400 kHz mode 600 — ns
1 MHz mode® 250 ns
1S40 TaA:scL | Output Valid From {100 kHz mode 0 3500 ns
Clock 400 kHz mode 0 1000 | ns
1 MHz mode® 0 350 | ns
1S45 TBF:SDA |Bus Free Time 100 kHz mode 4.7 — us | Time the bus must be free
400 kHz mode 1.3 _ us before a new transmission
1 MHz mode® 05 — [ s |canstart
I1S50 Cs Bus Capacitive — 400 pF
Loading
Note 1: Maximum pin capacitance = 10 pF for all 1’c pins (for 1 MHz mode only).
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24.0 PACKAGING INFORMATION

24.1 Package Marking Information

40-Lead PDIP Example
XXXXXXKXXXKXKXXXXX dsPIC30F4013
XXXXXXKXXXKXKXXKXKX -301/Pe3)
D Qxxxxxxxxxxxxxxxxxx D O Q
YYWWNNN 0810017
@) MicrocHIP O MicrocHIP
44-Lead TQFP Example
MicRrRocHIP MicRoCHIP
XXXXXXXXXX dsPIC
XXXXXXXXXX 30F4013
XXXXXXXXXX -301/PT(e3
YYWWNNN
O O 0810017
44-Lead QFN Example
XXXXXXXXXX dsPIC
XXXXXXXXXX 30F4013
XXXXXXXXXX -30I/ML (€3
YYWWNNN 0810017

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WWwW Week code (week of January 1 is week ‘01")
NNN  Alphanumeric traceability code
Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

Note: Inthe event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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Fax: 66-2-694-1350

EUROPE

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
UK - Wokingham

Tel: 44-118-921-5869
Fax: 44-118-921-5820
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