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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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2.4 ICSP Pins

The PGCx and PGDx pins are used for ICSP and
debugging purposes. It is recommended to keep the
trace length between the ICSP connector and the ICSP
pins on the device as short as possible. If the ICSP con-
nector is expected to experience an ESD event, a
series resistor is recommended, with the value in the
range of a few tens of Ohms, not to exceed 100 Ohms.

Pull-up resistors, series diodes and capacitors on the
PGCx and PGDx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits and pin Voltage Input High
(VIH) and Voltage Input Low (VIL) requirements.

Ensure that the “Communication Channel Select” (i.e.,
PGCx/PGDx pins) programmed into the device
matches the physical connections for the ICSP to
PICkit™ 3, MPLAB® ICD 3 or MPLAB REAL ICE™
emulator.

For more information on MPLAB ICD 2, MPLAB ICD 3
and REAL ICE emulator connection requirements,
refer to the following documents that are available on
the Microchip web site.

» “Using MPLAB® ICD 3 In-Circuit Debugger”
(poster) (DS51765)

» “Development Tools Design Advisory” (DS51764)

« “MPLAB® REAL ICE™ In-Circuit Emulator User's
Guide” (DS51616)

« “Using MPLAB® REAL ICE™ In-Circuit Emulator”
(poster) (DS51749)

2.5 External Oscillator Pins

Many DSCs have options for at least two oscillators: a
high-frequency Primary Oscillator (POSC) and a
low-frequency Secondary Oscillator (SOSC). For
details, see Section9.2 “Primary Oscillator
(POSC)”.

The oscillator circuit should be placed on the same
side of the board as the device. Also, place the oscil-
lator circuit close to the respective oscillator pins, not
exceeding one-half inch (12 mm) distance between
them. The load capacitors should be placed next to
the oscillator itself, on the same side of the board.
Use a grounded copper pour around the oscillator
circuit to isolate them from surrounding circuits. The
grounded copper pour should be routed directly to the
MCU ground. Do not run any signal traces or power
traces inside the ground pour. Also, if using a
two-sided board, avoid any traces on the other side of
the board where the crystal is placed. A suggested
layout is shown in Figure 2-3.

FIGURE 2-3: SUGGESTED PLACEMENT
OF THE OSCILLATOR
CIRCUIT

Main Oscillator

Guard Ring

Guard Trace

Oscillator Pins
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TABLE 4-15: SFR BLOCK E00h

Register |Address ‘ All Resets Register Address All Resets Register Address All Resets
1/0 Ports CNENOB E2C | 0000000000000000 CNPUD E5E [ 0000000000000000
ANSELA E00 |----------- 11111|| CNSTATB E2E | 0000000000000000 CNPDD E60 | 0000000000000000
TRISA E02 |----------- 11111 CNEN1B E30 |0000000000000000 CNCOND E62 |----0-----------
PORTA E04 |----------- XXXXX CNFB E32 | 0000000000000000 CNENOD E64 | 0000000000000000
LATA E06 |----------- XXXXX ANSELC E38 |-------- 11--1111 CNSTATD E66 | 0000000000000000
ODCA E08 |----------- 00000 TRISC E3A [1111111111111111 CNEN1D E68 | 0000000000000000
CNPUA EOA |----------- 00000 PORTC E3C | XXXXXXXXXXXXXXXX CNFD E6A | 0000000000000000
CNPDA EOC |----------- 00000 LATC E3E XXXXXXXXXXXXXXXX ANSELE E70 |------------ 1111
CNCONA EOE |----0----------- oDCcC E40 | 0000000000000000 TRISE E72 |1111111111111111
CNENOA E10 |----------- 00000 CNPUC E42 | 0000000000000000 PORTE E74 | XXXXXXXXXXXXXXXX
CNSTATA E12 |----------- 00000 CNPDC E44 | 0000000000000000 LATE E76 | XXXXXXXXXXXXXXXX
CNEN1A E14 |----------- 00000|| CNCONC E46 [----0----------- ODCE E78 |0000000000000000
CNFA E16 |----------- 00000 CNENOC E48 0000000000000000 CNPUE E7A 0000000000000000
ANSELB E1C |------ 111--11111 CNSTATC E4A 0000000000000000 CNPDE E7C 0000000000000000
TRISB E1E 1111111111111111 CNEN1C E4C 0000000000000000 CNCONE E7E ----0----- -
PORTB E20 XXXXXXXXXXXXXXXX CNFC E4E 0000000000000000 CNENOE E80 0000000000000000
LATB E22 XXXXXXXXXXXXXXXX ANSELD E54 -1-11-----emen- CNSTATE E82 0000000000000000
ODCB E24 0000000000000000 TRISD E56 1111111111111111 CNEN1E E84 0000000000000000
CNPUB E26 0000000000000000 PORTD E58 XXXXXXXXXXXXXXXX CNFE E86 0000000000000000

CNPDB E28 0000000000000000 LATD E5A | XXXXXXXXXXXXXXXX ||Memory BIST
CNCONB E2A  |----0----------- ODCD E5C | 0000000000000000|| MBISTCON | EFC | ------- 00--0---1
Legend: x =unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.

© 2017-2018 Microchip Technology Inc. Advance Information DS70005349B-page 63



dsPIC33CK256MP508 FAMILY

7.3 Interrupt Resources

Many useful resources are provided on the main prod-
uct page of the Microchip web site for the devices listed
in this data sheet. This product page contains the latest
updates and additional information.

7.3.1 KEY RESOURCES

* “Interrupts” (DS70000600) in the “dsPIC33/
PI1C24 Family Reference Manual”

* Code Samples

 Application Notes

» Software Libraries

* Webinars

» All Related “dsPIC33/PIC24 Family Reference
Manual” Sections

* Development Tools

7.4 Interrupt Control and Status
Registers

The dsPIC33CK256MP508 family devices implement
the following registers for the interrupt controller:

* INTCON1

* INTCON2

* INTCON3

* INTCON4

* INTTREG

7.4.0.1 INTCON1 through INTCON4

Global interrupt control functions are controlled from
INTCON1, INTCONZ2, INTCON3 and INTCON4.

INTCON1 contains the Interrupt Nesting Disable bit
(NSTDIS), as well as the control and status flags for the
processor trap sources.

The INTCON2 register controls external interrupt
request signal behavior, contains the Global Interrupt
Enable bit (GIE) and the Alternate Interrupt Vector Table
Enable bit (AIVTEN).

INTCONS3 contains the status flags for the Auxiliary
PLL and DOstack overflow status trap sources.

The INTCON4 register contains the Software
Generated Hard Trap Status bit (SGHT).

7.4.0.2 IFSx

The IFSx registers maintain all of the interrupt request
flags. Each source of interrupt has a status bit, which is
set by the respective peripherals or external signal and
is cleared via software.

7.4.0.3 IECx

The IECx registers maintain all of the interrupt enable
bits. These control bits are used to individually enable
interrupts from the peripherals or external signals.

7.4.04 IPCx

The IPCx registers are used to set the Interrupt Priority
Level (IPL) for each source of interrupt. Each user
interrupt source can be assigned to one of seven
priority levels.

7.4.0.5 INTTREG

The INTTREG register contains the associated
interrupt vector number and the new CPU Interrupt
Priority Level, which are latched into the Vector
Number (VECNUM<7:0>) and Interrupt Level bits
(ILR<3:0>) fields in the INTTREG register. The new
Interrupt Priority Level is the priority of the pending
interrupt.

The interrupt sources are assigned to the IFSx, IECx
and IPCx registers in the same sequence as they are
listed in Table 7-1. For example, INTO (External
Interrupt 0) is shown as having Vector Number 8 and a
natural order priority of 0. Thus, the INTOIF bit is found
in IFS0<0>, the INTOIE bit in IEC0<0> and the
INTOIP<2:0> bits in the first position of IPCO
(IPC0<2:0>).

7.4.0.6 Status/Control Registers

Although these registers are not specifically part of the
interrupt control hardware, two of the CPU Control
registers contain bits that control interrupt functionality.
For more information on these registers, refer to
“dsPIC33E Enhanced CPU” (DS70005158) in the
“dsPIC33/PIC24 Family Reference Manual”.

+ The CPU STATUS Register, SR, contains the
IPL<2:0> bits (SR<7:5>). These bits indicate the
current CPU Interrupt Priority Level. The user
software can change the current CPU Interrupt
Priority Level by writing to the IPLx bits.

* The CORCON register contains the IPL3 bit,
which together with IPL<2:0>, also indicates the
current CPU priority level. IPL3 is a read-only bit
so that trap events cannot be masked by the user
software.

All Interrupt registers are described in Register 7-3
through Register 7-7 in the following pages.

© 2017-2018 Microchip Technology Inc.
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REGISTER 8-6: CNPUx: CHANGE NOTIFICATION PULL-UP ENABLE FOR PORTx REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNPUx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNPUx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-0 CNPUx<15:0>: Change Notification Pull-up Enable for PORTx bits

1 = The pull-up for PORTXx[n] is enabled — takes precedence over the pull-down selection
0 = The pull-up for PORTx[n] is disabled

REGISTER 8-7: CNPDx: CHANGE NOTIFICATION PULL-DOWN ENABLE FOR PORTx REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNPDx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNPDx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 CNPDx<15:0>: Change Notification Pull-Down Enable for PORTXx bits

1 = The pull-down for PORTXx[n] is enabled (if the pull-up for PORTx[n] is not enabled)
0 = The pull-down for PORTx[n] is disabled

© 2017-2018 Microchip Technology Inc. Advance Information DS70005349B-page 121
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REGISTER 8-12: CNFx: INTERRUPT CHANGE NOTIFICATION FLAG FOR PORTx REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNFx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNFx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15- CNFx<15:0>: Interrupt Change Notification Flag for PORTx bits

When CNSTYLE (CNCONx<11>) =1:
1 = An enabled edge event occurred on the PORTXx[n] pin
0 = An enabled edge event did not occur on the PORTX[n] pin

DS70005349B-page 124 Advance Information © 2017-2018 Microchip Technology Inc.
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REGISTER 9-8: APLLDIV1: APLL OUTPUT DIVIDER REGISTER
U-0 u-0 U-0 u-0 u-0 U-0 R/W-0 R/W-0
— — — — — — AVCODIV<1:0>

bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-1
— APOST1DIV<2:0>(1:2) — APOST2DIV<2:0>(1:2)

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-10 Unimplemented: Read as ‘0’
bit 9-8 AVCODIV<1:0>: APLL VCO Output Divider Select bits
11 = AFvco
10 = AFvco/2
01 = AFvco/3
00 = AFvco/4
bit 7 Unimplemented: Read as ‘0’
bit 6-4 APOST1DIV<2:0>: APLL Output Divider #1 Ratio bits(1:2)
APOST1DIV<2:0> can have a valid value, from 1 to 7 (the APOST1DIVx value should be greater than
or equal to the APOST2DIVx value). The APOST1DIVx divider is designed to operate at higher clock
rates than the APOST2DIVx divider.
bit 3 Unimplemented: Read as ‘0’
bit 2-0 APOST2DIV<2:0>: APLL Output Divider #2 Ratio bits(!-?)

APOST2DIV<2:0> can have a valid value, from 1 to 7 (the APOST2DIVx value should be less than or
equal to the APOST1DIVx value). The APOST1DIVx divider is designed to operate at higher clock
rates than the APOST2DIVx divider.

Note 1: The APOST1DIVx and APOST2DIVx values must not be changed while the PLL is operating.
2: The default values for APOST1DIVx and APOST2DIVx are 4 and 1, respectively, yielding a 150 MHz

system source clock.

DS70005349B-page 198
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REGISTER 11-51: C1FLTCONXxL: CAN FILTER CONTROL REGISTER x LOW (x =0 TO 3;

a=0,4,8,12;b=1,5,9,13)

R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTENb — — FbBP4 | FbBP3 FbBP2 ‘ FbBP1 FbBPO
bit 15 bit 8
R/W-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTENa — — FaBP4 FaBP3 FaBP2 FaBP1 FaBPO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 FLTENDb: Enable Filter b to Accept Messages bit
1 = Filter is enabled
0 = Filter is disabled
bit 14-13 Unimplemented: Read as ‘0’
bit 12-8 FbBP<4:0>: Pointer to Object When Filter b Hits bits
11111 to 11000 = Reserved
00111 = Message matching filter is stored in Object 7
00110 = Message matching filter is stored in Object 6
00010 = Message matching filter is stored in Object 2
00001 = Message matching filter is stored in Object 1
00000 = Reserved; Object 0 is the TX Queue and can’t receive messages
bit 7 FLTENa: Enable Filter a to Accept Messages bit
1 = Filter is enabled
0 = Filter is disabled
bit 6-5 Unimplemented: Read as ‘0’
bit 4-0 FaBP<4:0>: Pointer to Object When Filter a Hits bits

11111 to 11000 = Reserved
00111 = Message matching filter is stored in Object 7
00110 = Message matching filter is stored in Object 6

00010 = Message matching filter is stored in Object 2
00001 = Message matching filter is stored in Object 1
00000 = Reserved; Object 0 is the TX Queue and can’t receive messages

© 2017-2018 Microchip Technology Inc. Advance Information
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14.0 HIGH-SPEED ANALOG
COMPARATOR WITH SLOPE
COMPENSATION DAC

Note 1: This data sheet summarizes the features
of the dsPIC33CK256MP508 family of
devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to “High-Speed Analog Com-
parator Module” (DS70005280) in the
“dsPIC33/PIC24 Family Reference Man-
ual’, which is available from the Microchip

web site (www.microchip.com).

The high-speed analog comparator module provides a
method to monitor voltage, current and other critical
signals in a power conversion application that may be
too fast for the CPU and ADC to capture. There are a
total of 3 comparator modules. The analog comparator
module can be used to implement Peak Current mode
control, Critical Conduction mode (variable frequency)
and Hysteretic Control mode.

141 Overview

The high-speed analog comparator module is
comprised of a high-speed comparator, Pulse Density
Modulation (PDM) DAC and a slope compensation unit.
The slope compensation unit provides a user-defined
slope which can be used to alter the DAC output. This
feature is useful in applications, such as Peak Current
mode control, where slope compensation is required to
maintain the stability of the power supply. The user
simply specifies the direction and rate of change for the
slope compensation and the output of the DAC is
modified accordingly.

The DAC consists of a PDM unit, followed by a digitally
controlled multiphase RC filter. The PDM unit uses a
phase accumulator circuit to generate an output stream
of pulses. The density of the pulse stream is proportional
to the input data value, relative to the maximum value
supported by the bit width of the accumulator. The output
pulse density is representative of the desired output volt-
age. The pulse stream is filtered with an RC filter to yield
an analog voltage. The output of the DAC is connected to
the negative input of the comparator. The positive input of
the comparator can be selected using a MUX from either
of the input pins. The comparator provides a high-speed
operation with a typical delay of 15 ns.

The output of the comparator is processed by the pulse
stretcher and the digital filter blocks, which prevent
comparator response to unintended fast transients in
the inputs. Figure 14-1 shows a block diagram of the
high-speed analog comparator module. The DAC
module can be operated in one of three modes: Slope
Generation mode, Hysteretic mode and Triangle Wave
mode. Each of these modes can be used in a variety of
power supply applications.

Note: The DACOUT1 pin can only be associ-
ated with a single DAC output at any given
time. If more than one DACOEN bit is set,
the DACOUT1 pin will be a combination of

the signals.
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To set up the SPIx module for Audio mode: 3. Write the desired settings to the SPIXCON1L,

1. Clear the SPIXBUFL and SPIXBUFH registers. SPIXCONTH ‘and SPIXCON2Lregisters with
- AUDEN (SPIXCONTH<15>) = 1.
2. If using interrupts:

. . . 4. Clear the SPIROV bit (SPIXSTATL<6>).
a) Clear the interrupt flag bits in the respective i . .
IFSx register. 5. Enable SPIx operation by setting the SPIEN bit

b) Set the interrupt enable bits in the (SI,D|XCON1L<15>)' )
respective IECx register. 6. Write the data to be transmitted to the SPIXBUFL

. o . and SPIXBUFH registers. Transmission (and
a) Wn.te the SPIxIP b'|ts in the re'sp'ectlve IPCx reception) will start as soon as data is written to
register to set the interrupt priority.

the SPIXBUFL and SPIXxBUFH registers.
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REGISTER 17-2: SPIxCON1H: SPIx CONTROL REGISTER 1 HIGH

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
AUDEN( | SPISGNEXT| IGNROV IGNTUR | AUDMONO®@ | URDTEN® | AUDMOD1# | AUDMODOW
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FRMEN | FRMSYNC | FRMPOL MSSEN FRMSYPW | FRMCNT2 | FRMCNT1 | FRMCNTO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 AUDEN: Audio Codec Support Enable bit("

1 = Audio protocol is enabled; MSTEN controls the direction of both SCKx and frame (a.k.a. LRC), and
this module functions as if FRMEN = 1, FRMSYNC = MSTEN, FRMCNT<2:0> = 001 and SMP =0,
regardless of their actual values

0 = Audio protocol is disabled

bit 14 SPISGNEXT: SPIx Sign-Extend RX FIFO Read Data Enable bit
1 = Data from RX FIFO is sign-extended
0 = Data from RX FIFO is not sign-extended

bit 13 IGNROV: Ignore Receive Overflow bit

1 = A Receive Overflow (ROV) is NOT a critical error; during ROV, data in the FIFO is not overwritten
by the receive data

0 = A ROV is a critical error that stops SPI operation

bit 12 IGNTUR: Ignore Transmit Underrun bit

1 = A Transmit Underrun (TUR) is NOT a critical error and data indicated by URDTEN is transmitted
until the SPIXTXB is not empty

0 = A TUR is a critical error that stops SPI operation

bit 11 AUDMONO: Audio Data Format Transmit bit(?)
1 = Audio data is mono (i.e., each data word is transmitted on both left and right channels)
0 = Audio data is stereo
bit 10 URDTEN: Transmit Underrun Data Enable bit®)
1 = Transmits data out of SPIXURDT register during Transmit Underrun conditions
0 = Transmits the last received data during Transmit Underrun conditions
bit 9-8 AUDMOD<1:0>: Audio Protocol Mode Selection bits(4)

11 = PCM/DSP mode

10 = Right Justified mode: This module functions as if SPIFE = 1, regardless of its actual value

01 = Left Justified mode: This module functions as if SPIFE = 1, regardless of its actual value

00 = 1°S mode: This module functions as if SPIFE = 0, regardless of its actual value

bit 7 FRMEN: Framed SPIx Support bit

1 = Framed SPIx support is enabled (SSx pin is used as the FSYNC input/output)
0 = Framed SPIx support is disabled

Note 1: AUDEN can only be written when the SPIEN bit = 0.
AUDMONO can only be written when the SPIEN bit = 0 and is only valid for AUDEN = 1.
URDTEN is only valid when IGNTUR = 1.

AUDMOD<1:0> can only be written when the SPIEN bit = 0 and is only valid when AUDEN = 1. When
NOT in PCM/DSP mode, this module functions as if FRMSYPW = 1, regardless of its actual value.

Rob
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18.4 Control Registers

REGISTER 18-1: 12CxCONL: I12Cx CONTROL REGISTER LOW

R/W-0 u-0 R/W-0, HC R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
12CEN — I2CSIDL SCLREL(™ STRICT A10M DISSLW SMEN
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0,HC R/W-0,HC R/W-0,HC R/W-0,HC R/W-0,HC
GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN
bit 7 bit 0
Legend: HC = Hardware Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 I2CEN: 12Cx Enable bit (writable from software only)
1 = Enables the 12Cx module, and configures the SDAx and SCLx pins as serial port pins
0 = Disables the 12Cx module; all I’C pins are controlled by port functions
bit 14 Unimplemented: Read as ‘0’
bit 13 12CSIDL: 12Cx Stop in Idle Mode bit
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12 SCLREL: SCLx Release Control bit (12C Slave mode only)(!)
1 = Releases the SCLx clock
0 = Holds the SCLx clock low (clock stretch)
If STREN = 1:()
User software may write ‘0’ to initiate a clock stretch and write ‘1’ to release the clock. Hardware clears
at the beginning of every Slave data byte transmission. Hardware clears at the end of every Slave
address byte reception. Hardware clears at the end of every Slave data byte reception.
If STREN = 0:
User software may only write ‘1’ to release the clock. Hardware clears at the beginning of every Slave
data byte transmission. Hardware clears at the end of every Slave address byte reception.
bit 11 STRICT: 12Cx Strict Reserved Address Rule Enable bit
1 = Strict reserved addressing is enforced; for reserved addresses, refer to Table 18-2.
(In Slave Mode) — The device doesn’t respond to reserved address space and addresses falling in
that category are NACKed.
(In Master Mode) — The device is allowed to generate addresses with reserved address space.
0 = Reserved addressing would be Acknowledged.
(In Slave Mode) — The device will respond to an address falling in the reserved address space.
When there is a match with any of the reserved addresses, the device will generate an ACK.
(In Master Mode) — Reserved.
bit 10 A10M: 10-Bit Slave Address Flag bit
1 = 12CxADD is a 10-bit Slave address
0 = 12CxADD is a 7-bit Slave address
bit 9 DISSLW: Slew Rate Control Disable bit
1 = Slew rate control is disabled for Standard Speed mode (100 kHz, also disabled for 1 MHz mode)
0 = Slew rate control is enabled for High-Speed mode (400 kHz)
Note 1: Automatically cleared to ‘0’ at the beginning of Slave transmission; automatically cleared to ‘0’ at the end

2:

of Slave reception.
Automatically cleared to ‘0’ at the beginning of Slave transmission.
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REGISTER 18-2: 12CxCONH: I12Cx CONTROL REGISTER HIGH

uU-0 uU-0 uU-0 uU-0 u-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6 PCIE: Stop Condition Interrupt Enable bit (12C Slave mode only).
1 = Enables interrupt on detection of Stop condition
0 = Stop detection interrupts are disabled
bit 5 SCIE: Start Condition Interrupt Enable bit (I2C Slave mode only)
1 = Enables interrupt on detection of Start or Restart conditions
0 = Start detection interrupts are disabled
bit 4 BOEN: Buffer Overwrite Enable bit (12C Slave mode only)
1 = I2CxRCV is updated and an ACK is generated for a received address/data byte, ignoring the state
of the 12CQV bit only if RBF bit = 0
0 = I2CxRCV is only updated when 12CQV is clear
bit 3 SDAHT: SDAx Hold Time Selection bit
1 = Minimum of 300 ns hold time on SDAXx after the falling edge of SCLx
0 = Minimum of 100 ns hold time on SDAXx after the falling edge of SCLx
bit 2 SBCDE: Slave Mode Bus Collision Detect Enable bit (1°C Slave mode only)
If, on the rising edge of SCLx, SDAX is sampled low when the module is outputting a high state, the
BCL bit is set and the bus goes Idle. This Detection mode is only valid during data and ACK transmit
sequences.
1 = Enables Slave bus collision interrupts
0 = Slave bus collision interrupts are disabled
bit 1 AHEN: Address Hold Enable bit (IC Slave mode only)
1 = Following the 8th falling edge of SCLx for a matching received address byte; SCLREL bit
(I2CxCONL<12>) will be cleared and the SCLx will be held low
0 = Address holding is disabled
bit 0 DHEN: Data Hold Enable bit (I°C Slave mode only)

1 = Following the 8th falling edge of SCLx for a received data byte; Slave hardware clears the SCLREL
bit (I2CxCONL<12>) and SCLx is held low
0 = Data holding is disabled
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REGISTER 19-11: PMWADDR: PARALLEL MASTER PORT WRITE ADDRESS REGISTER(?

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
wcs2) wcs1(
WADDR<13:8>
WADDR15(") | WADDR14(")
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
WADDR<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 WCS2: Chip Select 2 bit("
1 = Chip Select 2 is active
0 = Chip Select 2 is inactive (WADDR15 function is selected)
bit 15 WADDR15: Target Write Address bit 15(1)
bit 14 WCS1: Chip Select 1 bit(")
1 = Chip Select 1 is active
0 = Chip Select 1 is inactive (WADDR14 function is selected)
bit 14 WADDR14: Target Write Address bit 14(")
bit 13-0 WADDR<13:0>: Target Write Address bits

Note 1: The use of these pins as PMA15/PMA14 or WCS2/WCS1 is selected by the CSF<1:0> bits
(PMCONK<7:6>).

2: This register is only used when the DUALBUF bit (PMCONH<1>) is set to ‘1’.
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20.1 Transmit Mode

By default, the SENTx module is configured for transmit
operation. The module can be configured for continuous
asynchronous message frame transmission, or alterna-
tively, for Synchronous mode triggered by software.
When enabled, the transmitter will send a Sync, followed
by the appropriate number of data nibbles, an optional
CRC and optional pause pulse. The tick period used by
the SENTx transmitter is set by writing a value to the
TICKTIME<15:0> (SENTxCON2<15:0>) bits. The tick
period calculations are shown in Equation 20-1.

EQUATION 20-1: TICK PERIOD

CALCULATION
e _ TTICK
TICKTIME<15:0> = ToLK 1

An optional pause pulse can be used in Asynchronous
mode to provide a fixed message frame time period.
The frame period used by the SENTx transmitter is set
by writing a value to the FRAMETIME<15:0>
(SENTXCON3<15:0>) bits. The formulas used to
calculate the value of frame time are shown in
Equation 20-2.

EQUATION 20-2: FRAME TIME
CALCULATIONS

FRAMETIME<15:0> = TTICK/TFRAME
FRAMETIME<15:0> > 122 + 27N
FRAMETIME<15:0> > 848 + 12N

Where:

TFRAME = Total time of the message from ms
N = The number of data nibbles in message, 1-6

Note: = The module will not produce a pause
period with less than 12 ticks, regard-
less of the FRAMETIME<15:0> value.
FRAMETIME<15:0> values beyond 2047
will have no effect on the length of a data
frame.

20.1.1 TRANSMIT MODE
CONFIGURATION

20.1.1.1 Initializing the SENTx Module

Perform the following steps to initialize the module:

1. Write RCVEN (SENTxCON1<11>) = 0 for
Transmit mode.

2. Write TXM (SENTxCON1<10>) = 0 for
Asynchronous Transmit mode or TXM = 1 for
Synchronous mode.

3. Write NIBCNT<2:0> (SENTxCON1<2:0>) for
the desired data frame length.

4. Write CRCEN (SENTxCON1<8>) for hardware
or software CRC calculation.

5. Write PPP (SENTxCON1<7>) for optional
pause pulse.

6. If PPP =1, write TFRAME to SENTXCONS3.

7. Write SENTXCON2 with the appropriate value
for the desired tick period.

8. Enable interrupts and set interrupt priority.

9. Write initial status and data values to
SENTxXDATH/L.

10. If CRCEN = 0, calculate CRC and write the
value to CRC<3:0> (SENTxDATL<3:0>).

11. Set the SNTEN (SENTxCON1<15>) bit to
enable the module.

User software updates to SENTxDATH/L must be
performed after the completion of the CRC and before
the next message frame’s status nibble. The recom-
mended method is to use the message frame
completion interrupt to trigger data writes.
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22.3 Output Compare Mode output pulses. Like most PIC® MCU peripherals, the
) ) Output Compare x module can also generate interrupts
Output Compare mode compares the Timer register on a compare match event.

value with the value of one or two Compare registers,
depending on its mode of operation. The Output
Compare x module, on compare match events, has the
ability to generate a single output transition or a train of

Table 22-2 shows the various modes available in
Output Compare modes.

TABLE 22-2: OUTPUT COMPARE x/PWMx MODES

MOD<3:0> T32 Operating Mode
(CCPXCON1L<3:0>) | (CCPXCON1L<5>) P 9
0001 0 Output High on Compare (16-bit)
0001 1 Output High on Compare (32-bit)
0010 0 Output Low on Compare (16-bit) .
- Single Edge Mode
0010 1 Output Low on Compare (32-bit)
0011 0 Output Toggle on Compare (16-bit)
0011 1 Output Toggle on Compare (32-bit)
0100 0 Dual Edge Compare (16-bit) Dual Edge Mode
0101 0 Dual Edge Compare (16-bit buffered) PWM Mode
FIGURE 22-5: OUTPUT COMPARE x BLOCK DIAGRAM
—_— 1
|| CCPXCONTHL ||
|| CCPxCON2H/L ||
I["corxconan ||
L — - — — 1
v Rollover/Reset
'
\/
- =T = = A OCx Output, )
Px P
— ] : Comparator [t Auto-Shutdown CCPx Pin(s)
OCx Clock :t Time Base | | Event and Polarity
Sources _ 4| Generator | ! Edge Control
| »
_+ | Increment CCPxTMRH/L Roloverl ™| Detact -
| |
' . - OCFA/OCFB
- " Match Event Comparator  fypatcn o l—
Trigger and Trigger ar?d | Event Fault Logic
| |
| | A Rollover/Reset
Output Compare
Reset Interrupt
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REGISTER 26-2:

CONTROL HIGH REGISTER

IBIASCONH: CURRENT BIAS GENERATOR 50 yA CURRENT SOURCE

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — SHRSRCEN3 |SHRSNKEN3 | GENSRCEN3 | GENSNKEN3 | SRCEN3 SNKEN3
bit 15 bit 8
U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — SHRSRCEN2 |SHRSNKEN2 | GENSRCEN2 | GENSNKEN2 | SRCEN2 SNKEN2
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13 SHRSRCEN3: Share Source Enable for Output #3 bit
1 = Sourcing Current Mirror mode is enabled (uses reference from another source)
0 = Sourcing Current Mirror mode is disabled
bit 12 SHRSNKENS3: Share Sink Enable for Output #3 bit
1 = Sinking Current Mirror mode is enabled (uses reference from another source)
0 = Sinking Current Mirror mode is disabled
bit 11 GENSRCENS3: Generated Source Enable for Output #3 bit
1 = Source generates the current source mirror reference
0 = Source does not generate the current source mirror reference
bit 10 GENSNKENS3: Generated Sink Enable for Output #3 bit
1 = Source generates the current source mirror reference
0 = Source does not generate the current source mirror reference
bit 9 SRCEN3: Source Enable for Output #3 bit
1 = Current source is enabled
0 = Current source is disabled
bit 8 SNKENS3: Sink Enable for Output #3 bit
1 = Current sink is enabled
0 = Current sink is disabled
bit 7-6 Unimplemented: Read as ‘0’
bit 5 SHRSRCEN2: Share Source Enable for Output #2 bit
1 = Sourcing Current Mirror mode is enabled (uses reference from another source)
0 = Sourcing Current Mirror mode is disabled
bit 4 SHRSNKEN2: Share Sink Enable for Output #2 bit
1 = Sinking Current Mirror mode is enabled (uses reference from another source)
0 = Sinking Current Mirror mode is disabled
bit 3 GENSRCEN2: Generated Source Enable for Output #2 bit
1 = Source generates the current source mirror reference
0 = Source does not generate the current source mirror reference
bit 2 GENSNKEN2: Generated Sink Enable for Output #2 bit
1 = Source generates the current source mirror reference
0 = Source does not generate the current source mirror reference
bit 1 SRCEN2: Source Enable for Output #2 bit
1 = Current source is enabled
0 = Current source is disabled
bit 0 SNKEN2: Sink Enable for Output #2 bit

1 = Current sink is enabled
0 = Current sink is disabled
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30.0 SPECIAL FEATURES

Note: This data sheet summarizes the features
of the dsPIC33CK256MP508 family of
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
the related section of the “dsPIC33/PIC24
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

memory (from the Flash Configuration Words) each time
the device is powered up. Configuration data is stored at
the end of the on-chip program memory space, known as
the Flash Configuration Words. Their specific locations
are shown in Table 30-1. The configuration data is auto-
matically loaded from the Flash Configuration Words to
the proper Configuration Shadow registers during device
Resets. The BSEQx bits (FBTSEQ<11:0>) determine
which panel is the Active Partition at start-up and the
Configuration Words from that panel are loaded into the
Configuration Shadow registers.

The dsPIC33CK256MP508 family devices include
several features intended to maximize application
flexibility and reliability, and minimize cost through
elimination of external components. These are:

» Flexible Configuration

» Watchdog Timer (WDT)

» Code Protection and CodeGuard™ Security

« JTAG Boundary Scan Interface

* In-Circuit Serial Programming™ (ICSP™)

¢ In-Circuit Emulation

* Brown-out Reset (BOR)

30.1 Configuration Bits

In dsPIC33CK256MP508 family devices, the Configura-
tion Words are implemented as volatile memory. This
means that configuration data will get loaded to volatile

Note:  Configuration data is reloaded on all types
of device Resets.

When creating applications for these devices, users
should always specifically allocate the location of the
Flash Configuration Words for configuration data in
their code for the compiler. This is to make certain that
program code is not stored in this address when the
code is compiled. Program code executing out of
configuration space will cause a device Reset.

Note:  Performing a page erase operation on the
last page of program memory clears the
Flash Configuration Words.

TABLE 30-1: dsPIC33CKXXXMPX0X CONFIGURATION ADDRESSES
Single Partition Dual Partition, Active Dual Partition, Inactive
Register Name
256k 128k 256k 128k 256k 128k

FSEC(? 0x02BF00 0x015F00 0x015F00 0x00AF00 0x415F00 0x40AF00
FBSLIM@) 0x02BF10 0x015F10 0x015F10 0x00AF10 0x415F10 0x40AF10
FSIGN(@ 0x02BF 14 0x015F14 0x015F14 0x00AF14 0x415F14 0x40AF14
FOSCSEL 0x02BF18 0x015F18 0x015F18 0x00AF18 0x415F18 0x40AF18
FOSC 0x02BF1C 0x015F1C 0x015F1C 0x00AF1C 0x415F1C 0x40AF1C
FWDT 0x02BF20 0x015F20 0x015F20 0x00AF20 0x415F20 0x40AF20
FPOR 0x02BF24 0x015F24 0x015F24 0x00AF24 0x415F24 0x40AF24
FICD 0x02BF28 0x015F28 0x015F28 0x00AF28 0x415F28 0x40AF28
FDMTIVTL 0x02BF2C 0x015F2C 0x015F2C 0x00AF2C 0x415F2C 0x40AF2C
FDMTIVTH 0x02BF30 0x015F30 0x015F30 0x00AF30 0x415F30 0x40AF30
FDMTCNTL 0x02BF34 0x015F34 0x015F34 0x00AF34 0x415F34 0x40AF34
FDMTCNTH 0x02BF38 0x015F38 0x015F38 0x00AF38 0x415F38 0x40AF38
FDMT 0x02BF3C 0x015F3C 0x015F3C 0x00AF3C 0x415F3C 0x40AF3C
FDEVOPT1 0x02BF40 0x015F40 0x015F40 0x00AF40 0x415F40 0x40AF40
FALTREG 0x02BF44 0x015F44 0x015F44 0x00AF44 0x415F44 0x40AF44
FBTSEQ 0x02BFFC 0x015FFC 0x015FFC 0x00AFFC 0x415FFC 0x40AFFC
FBOOT(" 0x801800

Note 1: FBOOT resides in calibration memory space.

2: Changes to the Inactive Partition Configuration Words affect how the Active Partition accesses the

Inactive Partition.
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REGISTER 30-11: FDMTCNTL CONFIGURATION REGISTER

uU-1 U-1 uU-1 uU-1 uU-1 U-1 U-1 U-1
bit 23 bit 16
R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1
DMTCNT<15:8>
bit 15 bit 8
R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1
DMTCNT<7:0>
bit 7 bit 0
Legend: PO = Program Once bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 23-16 Unimplemented: Read as ‘1’
bit 15-0 DMTCNT<15:0>: DMT Instruction Count Time-out Value Lower 16 bits
REGISTER 30-12: FDMTCNTH CONFIGURATION REGISTER
u-1 U-1 uU-1 uU-1 uU-1 U-1 U-1 U-1
bit 23 bit 16
R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1
DMTCNT<31:24>
bit 15 bit 8
R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1
DMTCNT<23:16>
bit 7 bit 0
Legend: PO = Program Once bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared

x = Bit is unknown

bit 23-16
bit 15-0

Unimplemented: Read as ‘1’
DMTCNT<31:16>: DMT Instruction Count Time-out Value Upper 16 bits
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34.1 Package Marking Information (Continued)

48-Lead UQFN (6x6 mm)

*

XXXXXXXX
XXXXXXXX
YYWWNNN

64-Lead TQFP (10x10x1 mm)

S

MiCRoOCHIP

XXXXXXXXXXX
XXXXXXXXXXX
XXXXXXXXXXX
O YYWWNNN

64-Lead QFN (9x9x0.9 mm)

S

XXXXXXXXXXX

XXXXXXXXXXX

XXXXXXXXXXX
YYWWNNN

80-Lead TQFP (12x12x1 mm)

Example

°*
PIC33CK

256MP505
1710017

Example

N

MICROCHIP
dsPIC33CK

64MP206
1710017
O

Example

S

dsPIC33CK
64MP206

1710017

Example

N

MICROCHIP

dsPIC33CK
64MP208

1710017
O
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64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

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

SECTION A-A E

e/2
L |
DETAIL 1
Units MILLIMETERS
Dimension Limits|  MIN | Nom | MAX

Number of Leads N 64

Lead Pitch e 0.50 BSC

Overall Height A - - 1.20

Molded Package Thickness A2 0.95 1.00 1.05

Standoff A1 0.05 - 0.15

Foot Length L 0.45 0.60 0.75

Footprint L1 1.00 REF

Foot Angle ) 0° | 35 | 7°

Overall Width E 12.00 BSC

Overall Length D 12.00 BSC

Molded Package Width E1 10.00 BSC

Molded Package Length D1 10.00 BSC

Lead Thickness C 0.09 - 0.20

Lead Width b 0.17 0.22 0.27

Mold Draft Angle Top o 11° 12° 13°
Notes: Mold Draft Angle Bottom B 11° 12° 13°

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.25mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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