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MICROCHIP

dsPIC30F6011/6012/6013/6014

dsPI C30F6011/6012/6013/6014 High-Per for mance
Digital Sgnal Controllers

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 “dsPIC30F/
33F Programmer’s Reference Manual’ (DS70157).

High-Performance Modified RISC CPU:

» Modified Harvard architecture
» C compiler optimized instruction set architecture
 Flexible addressing modes
+ 83 base instructions
« 24-bit wide instructions, 16-bit wide data path
* Up to 144 Kbytes on-chip Flash program space
* Up to 48K instruction words
* Up to 8 Kbytes of on-chip data RAM
« Up to 4 Kbytes of nonvolatile data EEPROM
« 16 x 16-bit working register array
* Up to 30 MIPS operation:
- DC to 40 MHz external clock input
- 4 MHz-10 MHz oscillator input with PLL
active (4x, 8x, 16x)
« Up to 41 interrupt sources:
- 8 user-selectable priority levels
- 5 external interrupt sources
- 4 processor traps

DSP Features:

» Dual data fetch
* Modulo and Bit-Reversed modes

» Two 40-bit wide accumulators with optional
saturation logic

» 17-bit x 17-bit single cycle hardware fractional/
integer multiplier
« All DSP instructions are single cycle:
- Multiply-Accumulate (MAC) operation
 Single-cycle 16 shift

Peripheral Features:

High current sink/source 1/O pins: 25 mA/25 mA

Five 16-bit timers/counters; optionally pair up
16-bit timers into 32-bit timer modules

16-bit Capture input functions
16-bit Compare/PWM output functions

Data Converter Interface (DCI) supports common
audio Codec protocols, including 1°S and AC'97

3-wire SPI modules (supports 4 Frame modes)

12C™ module supports Multi-Master/Slave mode
and 7-bit/10-bit addressing

Two addressable UART modules with FIFO
buffers

Two CAN bus modules compliant with CAN 2.0B
standard

Analog Features:

12-bit Analog-to-Digital Converter (ADC) with:
- 200 ksps conversion rate

- Up to 16 input channels

- Conversion available during Sleep and Idle
Programmable Low-Voltage Detection (PLVD)
Programmable Brown-out Reset

Special Microcontroller Features:

Enhanced Flash program memory:

- 10,000 erase/write cycle (min.) for
industrial temperature range, 100K (typical)

Data EEPROM memory:
- 100,000 erase/write cycle (min.) for

industrial temperature range, 1M (typical)
Self-reprogrammable under software control
Power-on Reset (POR), Power-up Timer (PWRT)
and Oscillator Start-up Timer (OST)

Flexible Watchdog Timer (WDT) with on-chip low
power RC oscillator for reliable operation

© 2006 Microchip Technology Inc.
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Special Microcontroller Features (Cont.): CMOS Technology:
 Fail-Safe Clock Monitor operation: » Low-power, high-speed Flash technology
- Detects clock failure and switches to on-chip « Wide operating voltage range (2.5V to 5.5V)
low power RC oscillator - Industrial and Extended temperature ranges
» Programmable code protection - Low power consumption

« In-Circuit Serial Programming™ (ICSP™)
« Selectable Power Management modes:
- Sleep, Idle and Alternate Clock modes

dsPIC30F6011/6012/6013/6014 Controller Families

. | Program Memory | s am | EEPROM | Timer |Input| OU™PU! | codec |am12bit| & | 5 [E | 2

Device Pins ; Comp/Std < |5 |lo|S
Bytes | Instructions Bytes | Bytes | 16-bit| Cap PWM Interface | 200 ksps | 5 o | O

dsPIC30F6011 | 64 | 132K 44K 6144 2048 5 8 8 — 16 ch 2 2|12
dsPIC30F6012 | 64 | 144K 48K 8192 4096 5 8 8 AC'97,13S| 16ch 2 2|12
dsPIC30F6013 | 80 | 132K 44K 6144 2048 5 8 8 — 16 ch 2 2112
dsPIC30F6014 | 80 | 144K 48K 8192 4096 5 8 8 AC'97,123S| 16ch 2 2|12

DS70117F-page 2 © 2006 Microchip Technology Inc.
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NOTES:
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TABLE 3-3: CORE REGISTER MAP (CONTINUED)

SFR Name A(‘gg:sz)s Bit 15 Bit 14 Bit 13 | Bit12 | Bit11 | Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bitl | BitO Reset State

SR 0042 OA OB SA SB OAB SAB DA DC IPL2 IPL1 IPLO RA N ov z C |0000 0000 0000 0000
CORCON 0044 — — — us EDT DL2 DL1 DLO SATA | SATB | SATDW | ACCSAT IPL3 PSV | RND IF [0000 0000 0010 0000
MODCON 0046 XMODEN | YMODEN — — BWM<3:0> YWM<3:0> XWM<3:0> 0000 0000 0000 0000
XMODSRT 0048 XS<15:1> 0 uuuu uuuu uuuu uuu0
XMODEND 004A XE<15:1> 1 uuuu uuuu uuuu uuul
YMODSRT 004C YS<15:1> 0 uuuu uuuu uuuu uuu0
YMODEND 004E YE<15:1> 1 uuuu uuuu uuuu uuul
XBREV 0050 BREN XB<14:0> uuuu UuUU Uuuu uuuu
DISICNT 0052 — — DISICNT<13:0> 0000 0000 0000 0000
Legend: u = uninitialized bit

Note:

Refer to “dsPIC30F Family Reference Manual” (DS70046) for descriptions of register bit fields.
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7.0 DATA EEPROM MEMORY

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 “dsPIC30F/

33F Programmer’s Reference Manual’ (DS70157).

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
0x7FFO000 to Ox7FFFFE.

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.

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

7.1 Reading the Data EEPROM

A TBLRD instruction reads a word at the current pro-
gram word address. This example uses WO 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

MOV #LOW_ADDR_WORD,WO ; Init Pointer
MoV #HIGH_ADDR_WORD, W1

MoV W1 TBLPAG

TBLRDL [ WO 1, W4 ; read data EEPROM

© 2006 Microchip Technology Inc.
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7.3

Writing to the Data EEPROM

To write an EEPROM data location, the following
sequence must be followed:

1. Erase data EEPROM word.
a) Select word, data EEPROM erase, and set
WREN bit in NVMCON register.
b) Write address of word to be erased into
NVMADR.
c) Enable NVM interrupt (optional).
d) Write ‘55’ to NVMKEY.
e) Write ‘An’ to NVMKEY.
f)  Set the WR bit. This will begin erase cycle.
g) Either poll NVMIF bit or wait for NVMIF
interrupt.
h) The WR bit is cleared when the erase cycle
ends.
2. Write data word into data EEPROM write
latches.
3. Program 1 data word into data EEPROM.
a) Select word, data EEPROM program, and
set WREN bit in NVMCON register.
b) Enable NVM write done interrupt (optional).
c) Write ‘55" to NVMKEY.
d) Write ‘AA’ to NVMKEY.
e) Set the WR bit. This will begin program
cycle.
f)  Either poll NVMIF bit or wait for NVM
interrupt.
g) The WR bit is cleared when the write cycle
ends.
EXAMPLE 7-4. DATA EEPROM WORD WRITE

The write will not initiate if the above sequence is not
exactly followed (write 0x55 to NVMKEY, write 0xAA to
NVMCON, then set WR bit) for each word. It is strongly
recommended that interrupts be disabled during this
code segment.

Additionally, the WREN bit in NVMCON must be set to
enable writes. This mechanism prevents accidental
writes to data EEPROM due to unexpected code exe-
cution. The WREN bit should be kept clear at all times
except when updating the EEPROM. The WREN bit is
not cleared by hardware.

After a write sequence has been initiated, clearing the
WREN bit will not affect the current write cycle. The WR
bit will be inhibited from being set unless the WREN bit
is set. The WREN bit must be set on a previous instruc-
tion. Both WR and WREN cannot be set with the same
instruction.

At the completion of the write cycle, the WR bit is
cleared in hardware and the Non-Volatile Memory
Write Complete Interrupt Flag bit (NVMIF) is set. The
user may either enable this interrupt or poll this bit.
NVMIF must be cleared by software.

731 WRITING A WORD OF DATA

EEPROM

Once the user has erased the word to be programmed,
then a table write instruction is used to write one write
latch, as shown in Example 7-4.

i

i

7

i

i

7

Point to data memory

MOV #LOW_ADDR_WORD, WO
MOV #HIGH_ADDR_WORD, W1
MOV W1 TBLPAG

MOV #LOW (WORD) , W2
TBLWTL W2’[ Wo]

The NVMADR captures last table access address
Select data EEPROM for 1 word op

MOV #0x4004,WO0

MOV WOINVMCON

; Operate key to allow write operation

DISI #5

MOV #0x55,WO0
MOV W0 NVMKEY
MOV #O0xAA, W1
MOV W1 NVMKEY
BSET NVMCON, #WR
NOP

NOP

Write cycle will complete in 2mS.

7

7

i

i

7

i

CPU is not stalled for the Data Write Cycle
User can poll WR bit, use NVMIF or Timer IRQ to determine write complete

; Get data

; next 5 instructions

; Write the 0x55 key

; Write the OxAA key

Init pointer

Write data

Block all interrupts with priority <7 for

Initiate program sequence

© 2006 Microchip Technology Inc.
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9.4 Timer Interrupt

The 16-bit timer has the ability to generate an interrupt on
period match. When the timer count matches the Period
register, the T1IF bit is asserted and an interrupt will be
generated if enabled. The T1IF bit must be cleared in
software. The timer interrupt flag, T1IF, is located in the
IFSO Control register in the interrupt controller.

When the Gated Time Accumulation mode is enabled,
an interrupt will also be generated on the falling edge of
the gate signal (at the end of the accumulation cycle).

Enabling an interrupt is accomplished via the respec-
tive timer interrupt enable bit, T1IE. The timer interrupt
enable bit is located in the IECO Control register in the
interrupt controller.

9.5 Real-Time Clock

Timerl, when operating in Real-Time Clock (RTC)
mode, provides time of day and event time-stamping
capabilities. Key operational features of the RTC are:

e Operation from 32 kHz LP oscillator

 8-bit prescaler

¢ Low power

* Real-Time Clock interrupts

These Operating modes are determined by setting the
appropriate bit(s) in the TLCON Control register.

FIGURE 9-2: RECOMMENDED

COMPONENTS FOR
TIMER1 LP OSCILLATOR
RTC

c1

| T X— SsoscClI
32.768 kHz dsPIC30FXXXX
[ XTAL
SOSCO
c2 R
C1=C2 =18 pF; R = 100K

951 RTC OSCILLATOR OPERATION

When the TON =1, TCS = 1 and TGATE = 0, the timer
increments on the rising edge of the 32 kHz LP oscilla-
tor output signal, up to the value specified in the Period
register and is then Reset to ‘0.

The TSYNC bit must be asserted to a logic ‘0’
(Asynchronous mode) for correct operation.

Enabling LPOSCEN (OSCCON<1>) will disable the
normal Timer and Counter modes and enable a timer
carry-out wake-up event.

When the CPU enters Sleep mode, the RTC will con-
tinue to operate provided the 32 kHz external crystal
oscillator is active and the control bits have not been
changed. The TSIDL bit should be cleared to ‘0’ in
order for RTC to continue operation in Idle mode.

9.5.2 RTC INTERRUPTS

When an interrupt event occurs, the respective interrupt
flag, T1IF, is asserted and an interrupt will be generated
if enabled. The T1IF bit must be cleared in software. The
respective Timer interrupt flag, T1IF, is located in the
IFSO Status register in the interrupt controller.

Enabling an interrupt is accomplished via the respec-
tive timer interrupt enable bit, T1IE. The timer interrupt
enable bit is located in the IECO Control register in the
interrupt controller.

© 2006 Microchip Technology Inc.
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TABLE 10-1: TIMER2/3 REGISTER MAP

SFR Name | Addr. | Bit 15 ‘ Bit 14 | Bit 13 | Bit 12 ‘ Bit 11 |Bit 10‘ Bit 9 ‘ Bit 8 | Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 | Bit 3 | Bit 2 ‘ Bit 1 | Bit 0 Reset State
TMR2 0106 Timer2 Register Uuuu uuuu uuuu uuuu
TMR3HLD | 0108 Timer3 Holding Register (for 32-bit timer operations only) Uuuu uuuu uuuu uuuu
TMR3 010A Timer3 Register Uuuu uuuu uuuu uuuu
PR2 o1oC Period Register 2 1111 1111 1111 1111
PR3 010E Period Register 3 1111 1111 1111 1111
T2CON 0110 TON — TSIDL — — — — TGATE | TCKPS1 | TCKPSO T32 — TCS — 0000 0000 0000 0000
T3CON 0112 TON — TSIDL — — — — TGATE | TCKPS1 | TCKPSO — — TCS — 0000 0000 0000 0000
Legend: wu = uninitialized bit

Note:

Refer to dsPIC30F Family Reference Manual (DS70046) for descriptions of register bit fields.

r109/€T09/CT09/TT0940EDIdSP
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NOTES:
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11.0 TIMERA4/5 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).

This section describes the second 32-bit General Pur-
pose Timer module (Timer4/5) and associated opera-
tional modes. Figure 11-1 depicts the simplified block
diagram of the 32-bit Timer4/5 module. Figure 11-2 and
Figure 11-3 show Timer4/5 configured as two indepen-
dent 16-bit timers, Timer4 and Timer5, respectively.

The Timer4/5 module is similar in operation to the
Timer2/3 module. However, there are some differences
which are as follows:

e The Timer4/5 module does not support the ADC
event trigger feature

« Timer4/5 can not be utilized by other peripheral
modules, such as input capture and
output compare

The operating modes of the Timer4/5 module are deter-
mined by setting the appropriate bit(s) in the 16-bit
TACON and T5CON SFRs.

For 32-bit timer/counter operation, Timer4 is the Isw
and Timer5 is the msw of the 32-bit timer.

Note: For 32-bit timer operation, TSCON control
bits are ignored. Only T4ACON control bits
are used for setup and control. Timer4
clock and gate inputs are utilized for the
32-bit timer module but an interrupt is gen-
erated with the Timer5 interrupt flag (T5IF)

and the interrupt is enabled with the

Timer5 interrupt enable bit (T5IE).

FIGURE 11-1: 32-BIT TIMER4/5 BLOCK DIAGRAM
Data Bus<15:0>
TMR5HLD
16
. 16
Write TMR4
Read TMR4 ——/ \ K\/L,
16 TN
Reset X —
L TMRS | TMR4 Sync
MSB {} LSB
Equal Comparator x 32
PR5 | PR4
0
T5IF J;
EventFlag | 1 Q D TGATE (T4CON<6>)
6)6/
TGATE
(TACON<6>)
=
n <
O 0
B TCKPS<1:0>
TON 2
ror [X] >y 5 {
Prescaler
Gate
Sync 01 1, 8, 64, 256
Tcy 00

Note:
bits are respective to the T4CON register.

Timer Configuration bit T45 (T4ACON<3>) must be set to ‘1’ for a 32-bit timer/counter operation. All control

© 2006 Microchip Technology Inc.
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TABLE 11-1: TIMERA4/5 REGISTER MAP
SFR Name | Addr. | Bit15 | Bit 14 ‘ Bit 13 | Bit 12 ‘ Bit 11 ‘ Bit 10 | Bit 9 | Bit 8 ‘ Bit 7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 | Bit 1 | Bit 0 Reset State

TMR4 0114 Timer 4 Register uuuu uuuu uuuu uuuu
TMR5HLD 0116 Timer 5 Holding Register (for 32-bit operations only) uuuu uuuu uuuu uuuu
TMR5 0118 Timer 5 Register uuuu uuuu uuuu uuuu
PR4 011A Period Register 4 1111 1111 1111 1111
PR5 o0l1C Period Register 5 1111 1111 1111 1111
T4CON 011E TON TSIDL — — — — TGATE | TCKPS1 | TCKPSO T45 TCS 0000 0000 0000 0000
T5CON 0120 TON TSIDL — — — — TGATE | TCKPS1 | TCKPSO — TCS 0000 0000 0000 0000
Legend: wu = uninitialized

Note:

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

r109/€T09/CT09/TT0940EDIdSP
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NOTES:
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17.5.6 TRANSMIT INTERRUPTS

Transmit interrupts can be divided into 2 major groups,
each including various conditions that generate
interrupts:

e Transmit Interrupt:

At least one of the three transmit buffers is empty
(not scheduled) and can be loaded to schedule a
message for transmission. Reading the TXnIF
flags will indicate which transmit buffer is available
and caused the interrupt.

e Transmit Error Interrupts:

A transmission error interrupt will be indicated by
the ERRIF flag. This flag shows that an error con-
dition occurred. The source of the error can be
determined by checking the error flags in the CAN
Interrupt Status register, CiINTF. The flags in this
register are related to receive and transmit errors.

- Transmitter Warning Interrupt:

The TXWAR bit indicates that the transmit error
counter has reached the CPU warning limit of
96.

- Transmitter Error Passive:
The TXEP bit (CiINTF<12>) indicates that the
transmit error counter has exceeded the error
passive limit of 127 and the module has gone to
error passive state.

- Bus Off:

The TXBO bit (CiINTF<13>) indicates that the
transmit error counter has exceeded 255 and
the module has gone to the bus off state.

17.6 Baud Rate Setting

All nodes on any particular CAN bus must have the
same nominal bit rate. In order to set the baud rate, the
following parameters have to be initialized:

e Synchronization Jump Width

» Baud Rate Prescaler

« Phase Segments

* Length determination of Phase Segment 2

« Sample Point

» Propagation Segment bits

17.6.1 BIT TIMING

All controllers on the CAN bus must have the same
baud rate and bit length. However, different controllers
are not required to have the same master oscillator
clock. At different clock frequencies of the individual
controllers, the baud rate has to be adjusted by
adjusting the number of time quanta in each segment.

The nominal bit time can be thought of as being divided
into separate non-overlapping time segments. These
segments are shown in Figure 17-2.

« Synchronization Segment (Sync Seg)

» Propagation Time Segment (Prop Seg)

* Phase Segment 1 (Phasel Seg)

* Phase Segment 2 (Phase2 Seg)

The time segments and also the nominal bit time are
made up of integer units of time called time quanta or
TQ. By definition, the nominal bit time has a minimum
of 8 TQ and a maximum of 25 TQ. Also, by definition,

the minimum nominal bit time is 1 usec corresponding
to a maximum bit rate of 1 MHz.

FIGURE 17-2: CAN BIT TIMING
Input Signal \ /
Prop Phase Phase
Sync | segment Segment 1 Segment 2 Sync
SampleTPoint
TN I A o

DS70117F-page 116
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FIGURE 20-3:

TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD)

VDD
MCLR

INTERNAL POR

OST TIME-OUT

PWRT TIME-OUT

INTERNAL Reset

/

S I
=

TPWRT.

FIGURE 20-4:

TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 1

VDD
MCLR

INTERNAL POR

OST TIME-OUT

PWRT TIME-OUT

INTERNAL Reset

' TPWRT

FIGURE 20-5:

TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 2

VDD

MCLR

INTERNAL POR

OST TIME-OUT

PWRT TIME-OUT

INTERNAL Reset

\ TPWRT
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20.3.1.1 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 fre-
quency crystals) will 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.

e 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, then a clock failure trap will occur. The device
will automatically switch to the FRC oscillator and the
user can switch to the desired crystal oscillator in the
trap ISR.

20.3.1.2  Operating without FSCM and PWRT

If the FSCM is disabled and the Power-up Timer
(PWRT) is also disabled, then the device will exit rap-
idly from Reset on power-up. If the clock source is
FRC, LPRC, EXTRC 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 will appear to be in Reset until
a system clock is available.

20.3.2 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

e 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 will generate a Reset pulse which will reset the
device. The BOR will select the clock source based on
the device Configuration bit values (FOS<1:0> and
FPR<3:0>). Furthermore, if an Oscillator mode is
selected, the BOR will activate the Oscillator Start-up
Timer (OST). The system clock is held until OST
expires. If the PLL is used, then the clock will be held
until the LOCK bit (OSCCON<5>) is ‘1'.

Concurrently, the POR time-out (TPOR) and the PWRT
time-out (TPWRT) will be 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>) will be set to indicate
that a BOR has occurred. The BOR circuit, if enabled,
will continue to operate while in Sleep or Idle modes
and will reset the device should VDD fall below the BOR
threshold voltage.

FIGURE 20-6: EXTERNAL POWER-ON
RESET CIRCUIT (FOR
SLOW VDbD 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 23-12: DCI MODULE (MULTICHANNEL, 1S MODES) TIMING CHARACTERISTICS

CSCK ! . /i N
(SCKE = 0) ‘ ‘
| ~Csii™ " Cs10 Csz1 s
CSCK . : / \. / :
(SCKE = 1) . ; ! . .
cs20  Cs21 ‘
COFS . N
' CS55CS56,
' L CS35
e e L 70 !
css1 css50. . . i 0=
CSDO HIGH-Z >{; ' MSb X 7 X LSb : KHIGH-Z
T - D) : I
C C530 cs31
cSDI MSbI IN LSb IN
1CS40'CS41,

'

Note: Refer to Figure 23-3 for load conditions.
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TABLE 23-36: 1°C™ BUS DATA TIMING REQUIREMENTS (SLAVE MODE) (CONTINUED)

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

Param

No. Symbol Characteristic Min Max | Units Conditions
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 09 | us
1 MHz mode® 0 0.3 us
1IS30 Tsu:sTA | Start Condition 100 kHz mode 4.7 — us | Only relevant for repeated
Setup Time 400 kHz mode 0.6 _ us Start condition
1 MHz mode® 0.25 — us
1S31 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 100 kHz mode 0 3500 ns —
From 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® 0.5 — us  |A" start
1IS50 Cs Bus Capacitive — 400 pF —
Loading
Note 1: Maximum pin capacitance = 10 pF for all I2C pins (for 1 MHz mode only).
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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:

e 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

e 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, 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

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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