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FIGURE 3-8: DATA SPACE MEMORY MAP FOR dsPIC30F6012/6014
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421 START AND END ADDRESS

The Modulo Addressing scheme requires that a start-
ing and an ending address be specified and loaded into
the 16-bit Modulo Buffer Address registers: XMODSRT,
XMODEND, YMODSRT, YMODEND (see Table 3-3).

Note: Y space Modulo Addressing EA calcula-

tions assume word sized data (LSb of

every EA is always clear).

The length of a circular buffer is not directly specified. It
is determined by the difference between the corre-
sponding start and end addresses. The maximum
possible length of the circular buffer is 32K words
(64 Kbytes).

422 W ADDRESS REGISTER

SELECTION

The Modulo and Bit-Reversed Addressing Control reg-
ister MODCON<15:0> contains enable flags as well as
a W register field to specify the W address registers.
The XWM and YWM fields select which registers will
operate with Modulo Addressing. If XWM = 15, X
RAGU and X WAGU Modulo Addressing is disabled.
Similarly, if YWM = 15, Y AGU Modulo Addressing is
disabled.

The X Address Space Pointer W register (XWM), to
which Modulo Addressing is to be applied, is stored in
MODCON<3:0> (see Table 3-3). Modulo Addressing is
enabled for X data space when XWM is set to any value
other than ‘15’ and the XMODEN bit is set at
MODCON<15>.

The Y Address Space Pointer W register (YWM), to
which Modulo Addressing is to be applied, is stored in
MODCONK<7:4>. Modulo Addressing is enabled for Y
data space when YWM is set to any value other than
‘15’ and the YMODEN bit is set at MODCON<14>.

FIGURE 4-1: MODULO ADDRESSING OPERATION EXAMPLE

Byte

Address MOV #0x1100,WO
MOV WO, XMODSRT ;set modulo start address
MOV #0x1163,WO0
MOV WO, MODEND ;set modulo end address

0x1100 MOV #0x8001, WO

MOV WO, MODCON ;enable W1, X AGU for modulo
MOV #0x0000,WO ;WO holds buffer fill value
MOV #0x1110,W1 ;point W1l to buffer
DO AGAIN, #0x31 ;£111 the 50 buffer locations
MOV WO, [Wl++] ;£111 the next location

0x1163 \

Start Addr = 0x1100
End Addr = 0x1163
Length = 0x0032 words

© 2006 Microchip Technology Inc.
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423 MODULO ADDRESSING
APPLICABILITY

Modulo Addressing can be applied to the effective
address calculation associated with any W register. It is
important to realize that the address boundaries check
for addresses less than, or greater than the upper (for
incrementing buffers), and lower (for decrementing
buffers) boundary addresses (not just equal to).
Address changes may, therefore, jump beyond bound-
aries and still be adjusted correctly.

Note:  The modulo corrected effective address is
written back to the register only when Pre-
Modify or Post-Modify Addressing mode is
used to compute the effective address.
When an address offset (e.g., W7 + W2])
is used, modulo address correction is per-
formed but the contents of the register
remain unchanged.

4.3 Bit-Reversed Addressing

Bit-Reversed Addressing is intended to simplify data
re-ordering for radix-2 FFT algorithms. It is supported
by the X AGU for data writes only.

The modifier, which may be a constant value or register
contents, is regarded as having its bit order reversed. The
address source and destination are kept in normal order.
Thus, the only operand requiring reversal is the modifier.

4.3.1 BIT-REVERSED ADDRESSING
IMPLEMENTATION

Bit-Reversed Addressing is enabled when:

1. BWM (W register selection) in the MODCON
register is any value other than ‘15’ (the stack
cannot be accessed using Bit-Reversed
Addressing) and

2. the BREN bit is set in the XBREYV register and

3. the Addressing mode used is Register Indirect
with Pre-Increment or Post-Increment.

If the length of a bit-reversed buffer is M = 2N bytes,
then the last ‘N’ bits of the data buffer start address
must be zeros.

XB<14:0> is the bit-reversed address modifier or ‘pivot
point’ which is typically a constant. In the case of an
FFT computation, its value is equal to half of the FFT
data buffer size.

Note:  All bit-reversed EA calculations assume
word sized data (LSb of every EA is
always clear). The XB value is scaled
accordingly to generate compatible (byte)

addresses.

When enabled, Bit-Reversed Addressing will only be
executed for register indirect with pre-increment or
post-increment addressing and word sized data writes.
It will not function for any other addressing mode or for
byte sized data, and normal addresses will be gener-
ated instead. When Bit-Reversed Addressing is active,
the W address pointer will always be added to the
address modifier (XB) and the offset associated with
the Register Indirect Addressing mode will be ignored.
In addition, as word sized data is a requirement, the
LSb of the EA is ignored (and always clear).

Note: Modulo Addressing and Bit-Reversed
Addressing should not be enabled
together. In the event that the user attempts
to do this, Bit-Reversed Addressing will
assume priority when active for the X
WAGU, and X WAGU Modulo Addressing
will be disabled. However, Modulo
Addressing will continue to function in the X
RAGU.

If Bit-Reversed Addressing has already been enabled
by setting the BREN (XBREV<15>) hit, then a write to
the XBREYV register should not be immediately followed
by an indirect read operation using the W register that
has been designated as the bit-reversed pointer.

DS70117F-page 42
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FIGURE 4-2: BIT-REVERSED ADDRESS EXAMPLE
Sequential Address
b15/b14(b13|b12 b1l |b10| b9 | b8 | b7 | b6 | b5 b4 [ b3 |b2 [b1 | O
Bit Locations Swapped Left-to-Right
Y Y Y VY VY Y Y Around Center of Binary Value
b15|b14{b13|b12 (b11|b10|b9| b8 | b7| b6| b5 | bl | b2 | b3 |b4 | O
Bit-Reversed Address
Pivot Point
XB = 0x0008 for a 16-word Bit-Reversed Buffer
TABLE 4-2: BIT-REVERSED ADDRESS SEQUENCE (16-ENTRY)
Normal Address Bit-Reversed Address
A3 A2 Al A0 Decimal A3 A2 Al A0 Decimal
0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 0 0 0 8
0 0 1 0 2 0 1 0 0 4
0 0 1 1 3 1 1 0 0 12
0 1 0 0 4 0 0 1 0 2
0 1 0 1 5 1 0 1 0 10
0 1 1 0 6 0 1 1 0 6
0 1 1 1 7 1 1 1 0 14
1 0 0 0 8 0 0 0 1 1
1 0 0 1 9 1 0 0 1 9
1 0 1 0 10 0 1 0 1 5
1 0 1 1 11 1 1 0 1 13
1 1 0 0 12 0 0 1 1 3
1 1 0 1 13 1 0 1 1 11
1 1 1 0 14 0 1 1 1 7
1 1 1 1 15 1 1 1 1 15
TABLE 4-3: BIT-REVERSED ADDRESS MODIFIER VALUES FOR XBREV REGISTER
Buffer Size (Words) XB<14:0> Bit-Reversed Address Modifier Value
4096 0x0800
2048 0x0400
1024 0x0200
512 0x0100
256 0x0080
128 0x0040
64 0x0020
32 0x0010
16 0x0008
8 0x0004
4 0x0002
2 0x0001

© 2006 Microchip Technology Inc.
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7.2 Erasing Data EEPROM

7.2.1 ERASING A BLOCK OF DATA
EEPROM

In order to erase a block of data EEPROM, the
NVMADRU and NVMADR registers must initially point
to the block of memory to be erased. Configure
NVMCON for erasing a block of data EEPROM, and
set the ERASE and WREN bits in the NVMCON
register. Setting the WR bit initiates the erase as
shown in Example 7-2.

EXAMPLE 7-2: DATA EEPROM BLOCK ERASE

; Select data EEPROM block, ERASE, WREN bits
MOV #0x4045,W0
MOV WOVNVMCON ; Initialize NVMCON SFR

; Start erase cycle by setting WR after writing key sequence
DISI #5 ; Block all interrupts with priority <7 for
; next 5 instructions

MOV #0x55, W0 ;

MOV WO NVMKEY ; Write the 0x55 key

MOV #OXAA, W1 ;

MOV leNVMKEY ; Write the 0xAA key

BSET NVMCON, #WR ; Initiate erase sequence
NOP

NOP

; Erase cycle will complete in 2mS. CPU is not stalled for the Data Erase Cycle
; User can poll WR bit, use NVMIF or Timer IRQ to determine erasure complete

7.2.2 ERASING A WORD OF DATA
EEPROM

The NVMADRU and NVMADR registers must point to
the block. Select erase a block of data Flash, and set
the ERASE and WREN bits in the NVMCON register.
Setting the WR bit initiates the erase as shown in
Example 7-3.

EXAMPLE 7-3: DATA EEPROM WORD ERASE

; Select data EEPROM word, ERASE, WREN bits
MOV #0x4044,W0
MOV WOINVMCON

; Start erase cycle by setting WR after writing key sequence
DISI #5 ; Block all interrupts with priority <7 for
; next 5 instructions

MOV #0x55, W0 ;

MOV WO INVMKEY ; Write the 0x55 key

MOV #0xXAA, W1 H

MOV W1l NVMKEY ; Write the 0xAA key
BSET NVMCON, #WR ; Initiate erase sequence
NOP

NOP

; Erase cycle will complete in 2mS. CPU is not stalled for the Data Erase Cycle
; User can poll WR bit, use NVMIF or Timer IRQ to determine erasure complete

DS70117F-page 58 © 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.

DS70117F-page 71



2. abed-4,TT0.S0

"ou| ABojouyda] diydsoioiN 9002 ®

TABLE 9-1: TIMER1 REGISTER MAP

SFR Name | Addr. | Bit 15 ‘Bit 14| Bit 13 | Bit 12 ‘ Bit 11 |Bit 10‘ Bit 9 ‘ Bit 8 | Bit 7 ‘ Bit 6 | Bit 5 ‘ Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0 Reset State
TMR1 0100 Timerl Register Uuuu UuuUU Uuuu uuuu
PR1 0102 Period Register 1 1111 1111 1111 1111
T1CON 0104 toN | — [T soL| — | | — | — | — | — [|7eare|rtckpsi|tckeso] — [Ttsync | tes | —  [oooo 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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TABLE 17-1: CAN1 REGISTER MAP (CONTINUED)

SFR Name |Addr. Bit 15 Bit 14 Bit 13 | Bit12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bitl Bit 0 Reset State
C1INTE 0398 = = = = = = = = IVRIE |WAKIE| ERRIE | TX2IE | TX1IE |[TXOIE| RX1E | RXOIE {0000 0000 0000 0000
C1EC 039A Transmit Error Count Register Receive Error Count Register 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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FIGURE 18-1:

DCI MODULE BLOCK DIAGRAM

/N

Word Size Selection bits ——— |
Frame Length Selection bits —— |
DCI Mode Selection bits ———p

| BCG Control bits |

Foscl/4 ————p

Sample Rate
Generator

Y

Frame

;;

Synchronization | |

[
Receive Buffer

Registers w/Shadow

16-bit Data Bus

Transmit Buffer

| Registers w/Shadow [

Generator
-
DCI Buffer
> Control Unit
sy 4
I >  DCI Shift Register
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18.3.7 BIT CLOCK GENERATOR

The DCI module has a dedicated 12-bit time base that
produces the bit clock. The bit clock rate (period) is set
by writing a non-zero 12-bit value to the BCG<11:0>
control bits in the DCICON3 SFR.

When the BCG<11:0> bits are set to zero, the bit clock
will be disabled. If the BCG<11:0> bits are set to a non-
zero value, the hit clock generator is enabled. These
bits should be set to ‘0’ and the CSCKD bit set to ‘1’ if
the serial clock for the DCI is received from an external
device.

The formula for the bit clock frequency is given in
Equation 18-2.

EQUATION 18-2: BIT CLOCK FREQUENCY

Fcy

FBCK = —————
2 e(BCG+1)

The required bit clock frequency will be determined by
the system sampling rate and frame size. Typical bit
clock frequencies range from 16x to 512x, the con-
verter sample rate depending on the data converter
and the communication protocol that is used.

To achieve bit clock frequencies associated with com-
mon audio sampling rates, the user will need to select
a crystal frequency that has an ‘even’ binary value.
Examples of such crystal frequencies are listed in
Table 18-1.

TABLE 18-1: DEVICE FREQUENCIES FOR COMMON CODEC CSCK FREQUENCIES
Fs (KHz) Fcsck/Fs Fcsck (MHz)W Fosc (MHz) PLL Fcy (MIPS) BCGW@
8 256 2.048 8.192 4 8.192 1
12 256 3.072 6.144 8 12.288 1
32 32 1.024 8.192 8 16.384 7
44.1 32 1.4112 5.6448 8 11.2896 3
48 64 3.072 6.144 16 24576 3

Note 1. When the CSCK signal is applied externally (CSCKD = 1), the external clock high and low times must meet

the device timing requirements.

2. When the CSCK signal is applied externally (CSCKD = 1), the BCG<11:0> bits have no effect on the

operation of the DCI module.

© 2006 Microchip Technology Inc.
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19.8 A/D Acquisition Requirements

The analog input model of the 12-bit A/D converter
is shown inFigure 19-4. The total sampling time for the
A/D is a function of the internal amplifier settling time
and the holding capacitor charge time.

For the A/D converter to meet its specified accuracy,
the charge holding capacitor (CHoLD) must be allowed
to fully charge to the voltage level on the analog input
pin. The source impedance (Rs), the interconnect
impedance (Ric), and the internal sampling switch
(Rss) impedance combine to directly affect the time

required to charge the capacitor CHoLD. The combined
impedance of the analog sources must therefore be
small enough to fully charge the holding capacitor
within the chosen sample time. To minimize the effects
of pin leakage currents on the accuracy of the A/D con-
verter, the maximum recommended source imped-
ance, Rs, is 2.5 k . After the analog input channel is
selected (changed), this sampling function must be
completed prior to starting the conversion. The internal
holding capacitor will be in a discharged state prior to
each sample operation.

FIGURE 19-4: 12-BIT A/D CONVERTER ANALOG INPUT MODEL
Vop RIC 250 Sampling  RsS 3k
Switch
______ VT =06V \
| Rs ! ANXx | Rss
: A AVAVAV :' ’_'\N\/:_
I I em | L CHoLD
\ \ PIN _|_ L = DAC capacitance
1_ 5 T vr=oev (})L 00 1A T =18¢F
= Vss
Legend: CPIN = input capacitance
VT = threshold voltage

various junctions

I leakage = leakage current at the pin due to

Ric = interconnect resistance
Rss = sampling switch resistance
CHOLD = sample/hold capacitance (from DAC)

Note: CPIN value depends on device package and is not tested. Effect of CpIN negligible if Rs 2.5k .

© 2006 Microchip Technology Inc.
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20.0 SYSTEM INTEGRATION

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).

There are several features intended to maximize sys-
tem reliability, minimize cost through elimination of
external components, provide power-saving operating
modes and offer code protection:

» Oscillator Selection
* Reset
- Power-on Reset (POR)
- Power-up Timer (PWRT)
- Oscillator Start-up Timer (OST)
- Programmable Brown-out Reset (BOR)
* Watchdog Timer (WDT)
* Low-Voltage Detect
* Power-Saving Modes (Sleep and Idle)
» Code Protection
* Unit ID Locations
« In-Circuit Serial Programming (ICSP)

dsPIC30F devices have a Watchdog Timer which is
permanently enabled via the Configuration bits or can
be software controlled. It runs off its own RC oscillator
for added reliability. There are two timers that offer
necessary delays on power-up. One is the Oscillator
Start-up Timer (OST), intended to keep the chip in
Reset until the crystal oscillator is stable. The other is
the Power-up Timer (PWRT) which provides a delay on
power-up only, designed to keep the part in Reset while
the power supply stabilizes. With these two timers
on-chip, most applications need no external Reset
circuitry.

Sleep mode is designed to offer a very low-current
Power-down mode. The user can wake-up from Sleep
through external Reset, Watchdog Timer wake-up, or
through an interrupt. Several oscillator options are also
made available to allow the part to fit a wide variety of
applications. In the Idle mode, the clock sources are
still active but the CPU is shut off. The RC oscillator
option saves system cost while the LP crystal option
saves power.

20.1 Oscillator System Overview

The dsPIC30F oscillator system has the following
modules and features:

« Various external and internal oscillator options as
clock sources

« An on-chip PLL to boost internal operating
frequency

« A clock switching mechanism between various
clock sources

« Programmable clock postscaler for system power
savings

« A Fail-Safe Clock Monitor (FSCM) that detects
clock failure and takes fail-safe measures

« Clock Control register (OSCCON)

« Configuration bits for main oscillator selection

Table 20-1 provides a summary of the dsPIC30F Oscil-
lator Operating modes. A simplified diagram of the
oscillator system is shown in Figure 20-1.

Configuration bits determine the clock source upon
Power-on Reset (POR) and Brown-out Reset (BOR).
Thereafter, the clock source can be changed between
permissible clock sources. The OSCCON register con-
trols the clock switching and reflects system clock
related status bits.

© 2006 Microchip Technology Inc.
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TABLE 20-7:

SYSTEM INTEGRATION REGISTER MAP

Nsa':]'fe Addr. | Bit15 | Bit14 |Bit13 | Bit12 | Bit1l | Bit10 | Bit9 Bit8 | Bit7 | Bit6 Bit5 Bit 4 Bit3 | Bit2 Bit 1 Bit 0 Reset State
RCON 0740 | TRAPR |IOPUWR | BGST | LVDEN LVDL<3:0> EXTR | SWR [SWDTEN| WDTO | SLEEP | IDLE BOR POR (Note 1)
OSCCON| 0742 | TUN3 | TUN2 COSC<1:0> | TUN1 | TUNO NOSC<1:0> POST<1:0> LOCK — CF —  |LPOSCEN| OSWEN (Note 2)

PMD1 0770 | T5MD | T4MD | T3MD | T2MD | TIMD | — — DCIMD | I2CMD | U2MD | UIMD | SPI2MD |SPIIMD | C2MD | C1MD | ADCMD |0000 0000 0000 0000
PMD2 0772 | IC8MD | IC7MD |IC6MD | ICSMD | IC4MD | IC3MD | IC2MD | ICIMD |OC8MD | OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OCIMD [0000 0000 0000 0000
Note 1: Reset state depends on type of Reset.

2: Reset state depends on Configuration bits.

3: Refer to “dsPIC30F Family Reference Manual” (DS70046) for descriptions of register bit fields.
TABLE 20-8: DEVICE CONFIGURATION REGISTER MAP

File Name Addr. Bits 23-16 Bit 15 Bit14 | Bit13 | Bit12 | Bit1l Bit 10 Bit9 | Bit8 Bit 7 Bit6 Bit5 Bit4 | Bit3 |Bit2| Bit 1 | Bit 0
FOSC F80000 — FCKSM<1:0> — — — — FOS<1:0> — — — — FPR<3:0>
FWDT F80002 — FWDTEN — — — — — — — — = FWPSA<1:0> FWPSB<3:0>
FBORPOR F80004 — MCLREN — — — — — — — BOREN | — BORV<1:0> = = FPWRT<1:0>
FGS F8000A — — — — — — — — — — — — — — — | GCP | GWRP
Note: Refer to “dsPIC30F Family Reference Manual” (DS70046) for descriptions of register bit fields.
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TABLE 21-1: SYMBOLS USED IN OPCODE DESCRIPTIONS (CONTINUED)
Field Description
Wb Base W register {W0..W15}
wd Destination W register  { Wd, [wd], [Wd++], [Wd--], [++Wd], [--Wd] }
Wdo Destination W register
{Wnd, [Wnd], [Wnd++], [Wnd--], [++Wnd], [--Wnd], [Wnd+Wb] }
Wm,Wn Dividend, Divisor working register pair (direct addressing)
Wm*Wm Multiplicand and Multiplier working register pair for Square instructions
{W4 * W4,W5 * W5,W6 * W6,W7 * W7}
Wm*Wn Multiplicand and Multiplier working register pair for DSP instructions
{W4 * W5,W4 * W6,W4 * W7,W5 * W6,W5 * W7,W6 * W7}
Wn One of 16 working registers  {W0..W15}
Wnd One of 16 destination working registers  {W0..W15}
Wns One of 16 source working registers  {W0..W15}
WREG WO (working register used in file register instructions)
Ws Source W register  { Ws, [Ws], [Ws++], [Ws--], [++WSs], [--Ws] }
Wso Source W register
{ Wns, [Wns], [Wns++], [Wns--], [++Wns], [--Wns], [Wns+WDb] }
Wx X data space prefetch address register for DSP instructions
{lw8] + =6, [W8] + =4, [W8] + =2, [W8], [W8]-=6, [W8]-=4,[W8]-=2,
[W9] + =6, W9] + =4, [WI] + =2, [W9], [WI]-=6, [W9]-=4,[W9]-=2
[W9 + W12],none}
Wxd X data space prefetch destination register for DSP instructions  {W4..W7}
Wy Y data space prefetch address register for DSP instructions
{Iw10] + = 6, [W10] + = 4, [W10] + = 2, [W10], [W10] - = 6, [W10] - = 4, [W10] - = 2,
[W11] + = 6, [W11] + = 4, [W11] + = 2, [W11], [W11] - = 6, [W11] - = 4, [W11] - = 2,
[W11 + W12], none}
Wyd Y data space prefetch destination register for DSP instructions  {W4..W7}
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22.7 MPLAB ICE 2000
High-Performance
In-Circuit Emulator

The MPLAB ICE 2000 In-Circuit Emulator is intended
to provide the product development engineer with a
complete microcontroller design tool set for PIC
microcontrollers. Software control of the MPLAB ICE
2000 In-Circuit Emulator is advanced by the MPLAB
Integrated Development Environment, which allows
editing, building, downloading and source debugging
from a single environment.

The MPLAB ICE 2000 is a full-featured emulator
system with enhanced trace, trigger and data monitor-
ing features. Interchangeable processor modules allow
the system to be easily reconfigured for emulation of
different processors. The architecture of the MPLAB
ICE 2000 In-Circuit Emulator allows expansion to
support new PIC microcontrollers.

The MPLAB ICE 2000 In-Circuit Emulator system has
been designed as a real-time emulation system with
advanced features that are typically found on more
expensive development tools. The PC platform and
Microsoft® Windows® 32-bit operating system were
chosen to best make these features available in a
simple, unified application.

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® and dsPIC® Flash microcontrollers with
the easy-to-use, powerful graphical user interface of the
MPLAB Integrated Development Environment (IDE),
included with each kit.

The MPLAB REAL ICE probe 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 the popular MPLAB ICD 2 system
(RJ11) or with the new high speed, noise tolerant, low-
voltage differential signal (LVDS) interconnection
(CATS).

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

22,9 MPLAB ICD 2 In-Circuit Debugger

Microchip’s In-Circuit Debugger, MPLAB ICD 2, is a
powerful, low-cost, run-time development tool,
connecting to the host PC via an RS-232 or high-speed
USB interface. This tool is based on the Flash PIC
MCUs and can be used to develop for these and other
PIC MCUs and dsPIC DSCs. The MPLAB ICD 2 utilizes
the in-circuit debugging capability built into the Flash
devices. This feature, along with Microchip’s In-Circuit
Serial Programming™ (ICSP™) protocol, offers cost-
effective, in-circuit Flash debugging from the graphical
user interface of the MPLAB Integrated Development
Environment. This enables a designer to develop and
debug source code by setting breakpoints, single step-
ping and watching variables, and CPU status and
peripheral registers. Running at full speed enables
testing hardware and applications in real time. MPLAB
ICD 2 also serves as a development programmer for
selected PIC devices.

22.10 MPLAB PMS3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages and a modu-
lar, detachable socket assembly to support various
package types. The ICSP™ cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices and incorporates an SD/MMC card for
file storage and secure data applications.

© 2006 Microchip Technology Inc.
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22.11 PICSTART Plus Development
Programmer

The PICSTART Plus Development Programmer is an
easy-to-use, low-cost, prototype programmer. It
connects to the PC via a COM (RS-232) port. MPLAB
Integrated Development Environment software makes
using the programmer simple and efficient. The
PICSTART Plus Development Programmer supports
most PIC devices in DIP packages up to 40 pins.
Larger pin count devices, such as the PIC16C92X and
PIC17C76X, may be supported with an adapter socket.
The PICSTART Plus Development Programmer is CE
compliant.

22.12 PICkit 2 Development Programmer

The PICkit™ 2 Development Programmer is a low-cost
programmer and selected Flash device debugger with
an easy-to-use interface for programming many of
Microchip’s baseline, mid-range and PIC18F families of
Flash memory microcontrollers. The PICkit 2 Starter Kit
includes a prototyping development board, twelve
sequential lessons, software and HI-TECH's PICC™
Lite C compiler, and is designed to help get up to speed
quickly using PIC® microcontrollers. The kit provides
everything needed to program, evaluate and develop
applications using Microchip’s powerful, mid-range
Flash memory family of microcontrollers.

22.13 Demonstration, Development and
Evaluation Boards

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully func-
tional systems. Most boards include prototyping areas for
adding custom circuitry and provide application firmware
and source code for examination and modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In addition to the PICDEM™ and dsPICDEM™ demon-
stration/development board series of circuits, Microchip
has a line of evaluation kits and demonstration software
for analog filter design, KEELoQ® security ICs, CAN,
IrDA®, PowerSmart® battery management, SEEVAL®
evaluation system, Sigma-Delta ADC, flow rate
sensing, plus many more.

Check the Microchip web page (www.microchip.com)
and the latest “Product Selector Guide” (DS00148) for
the complete list of demonstration, development and
evaluation Kits.
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TABLE 23-30: DCI MODULE (AC-LINK MODE) TIMING REQUIREMENTS

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

Pzr:m Symbol Characteristic()® Min | Typ® | Max | Units Conditions
CS78 TFACL Fall Time, SYNC, SDATA_OUT — TBD TBD ns | CLOAD =50 pF, VDD =
3V
CS80 TovDACL | Output valid delay from rising — — 15 ns —
edge of BIT_CLK

Note 1. These parameters are characterized but not tested in manufacturing.

2. These values assume BIT_CLK frequency is 12.288 MHz.

3: Datain “Typ” column is at 5V, 25°C unless otherwise stated. Parameters are for design guidance only and

are not tested.

FIGURE 23-14: SPI MODULE MASTER MODE (CKE = 0) TIMING CHARACTERISTICS
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Note: Refer to Figure 23-3 for load conditions.

TABLE 23-31: SPI MASTER MODE (CKE = 0) TIMING REQUIREMENTS

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\lrglm Symbol Characteristic(?) Min Typ@ Max Units Conditions
SP10 |TscL SCKx Output Low Time®) Tev /2 _ _ ns _
SP11 |TscH SCKx Output High Time® Tev/2 — — 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.
3:  The minimum clock period for SCK is 100 ns. Therefore, the clock generated in Master mode must not
violate this specification.
4:  Assumes 50 pF load on all SPI pins.
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TABLE 23-31: SPI MASTER MODE (CKE = 0) TIMING REQUIREMENTS (CONTINUED)

Standard Operating Conditions: 2.5V to 5.5V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C  TA +85°C for Industrial
-40°C  Ta +125°C for Extended
P;a\lrc?m Symbol Characteristic(?) Min Typ®@ Max Units Conditions
SP20 | TscF SCKx Output Fall Time® — — — ns See parameter
D032
SP21 |TscR SCKx Output Rise Time®) — — — ns See parameter
D031
SP30 |TdoF SDOXx Data Output Fall Time® — — — ns See parameter
D032
SP31 |TdoR SDOx Data Output Rise — — — ns See parameter
Time® D031
SP35 | TscH2doV, | SDOx Data Output Valid after — — 30 ns —
TscL2doV | SCKx Edge
SP40 | TdiV2scH, |Setup Time of SDIx Data Input 20 — — ns —
TdiV2scL |to SCKx Edge
SP41 | TscH2diL, |Hold Time of SDIx Data Input 20 — — ns —
TscL2diL |to SCKx Edge

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.
3:  The minimum clock period for SCK is 100 ns. Therefore, the clock generated in Master mode must not
violate this specification.
4:  Assumes 50 pF load on all SPI pins.

FIGURE 23-15: SPI MODULE MASTER MODE (CKE = 1) TIMING CHARACTERISTICS
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Note: Refer to Figure Zé-3 for load conditions.
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24.0 PACKAGING INFORMATION

24.1

Package Marking Information

64-Lead TQFP (14x14x1mm)

D

MicRoCHIP
XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

Example

N

MicrocHIP

dsPIC30F6011

-301/PF (€3)
041444R

80-Lead TQFP (14x14x1mm)

N

MICROCHIP
XXXXXXXXXXXX
XXXXXXXXXKXXX

YYWWNNN

Example

D

MICROCHIP
dsPIC30F6014
-301/PF (€3)

041444R

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:

In the 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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