16-Bit Digital Signal Controllers with High-Speed PWM @
and CAN Flexible Data-Rate (CAN FD) c\ MICROCHIP

Operating Conditions

+ 3Vto3.6V,-40°Cto +125°C
- DCto 100 MIPS

Core: 16-Bit dsPIC33CK CPU

+ 32-256 Kbytes of Program Flash with ECC and 8K-16K Data RAM

+ Fast 6-Cycle Divide

+ Code Efficient (C and Assembly) Architecture

+ 40-Bit Wide Accumulators

+ Single-Cycle (MAC/MPY) with Dual Data Fetch

+ Single-Cycle, Mixed-Sign MUL Plus Hardware Divide

+ 32-Bit Multiply Support

+ Five Sets of Interrupt Context Selected Registers for Fast Interrupt Response
+ Zero-Overhead Looping

+ 384 Bytes of One-Time-Programmable (OTP) Memory

Clock Management

+ Selectable Oscillator Options, Including:
- 8 MHz internal fast RC (FRC) oscillator

- Primary high-speed, crystal/resonator oscillator or external clock
- Primary PLL, which can be clocked from the FRC or crystal oscillator
* Programmable PLLs and Oscillator Clock Sources
+ Reference Clock Output (REFCLKO)
+ Fail-Safe Clock Monitor (FSCM)
+ Backup Internal Oscillator

Power Management

+ Low-Power Management Modes (Sleep, Idle, Doze)
* Integrated Power-on Reset and Brown-out Reset

High-Speed PWM

*  Four PWM Pairs
+ Upto 2 ns PWM Resolution
+ Dead Time for Rising and Falling Edges
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Dead-Time Compensation
Clock Chopping for High-Frequency Operation

PWM Support for:
- DC/DC, AC/DC, inverters, PFC, lighting

- BLDC, PMSM, ACIM, stepper motors, SRM motors
Fault and Current Limit Inputs
Flexible Trigger Configuration for ADC Triggering

Timers/Output Compare/Input Capture

One General-Purpose 16-Bit Timer

Peripheral Trigger Generator (PTG):
- Upto 15 trigger sources to other peripheral modules
- CPU-independent state machine-based instruction sequencer
- Two 16-bit general purpose timers

Four SCCP Modules, which Include Timer, Capture/Compare and PWM:
Two 16-bit timers or one 32-bit timer in each module

PWM resolution down to 2.5 ns (one output per SCCP module)
16- or 32-bit capture

4-deep capture buffer
Fully Asynchronous Operation, Available in Sleep Modes

Advanced Analog Features

High-Speed 12-bit ADC:
- One shared SAR ADC core
- Configurable resolution (up to 12-bits)
- Upto 2 Msps conversion rate per channel at 12-bit resolution
- Upto 20 input channels
- Dedicated result buffer for each analog channel
- Flexible and independent ADC trigger sources
- Four digital comparators
- Four oversampling filters for increased resolution
One Analog Comparator:
- 30 ns analog comparator
One 12-bit DAC:
- Hardware slope compensation

Communication Interfaces

Three Protocol UARTs with Automated Protocol Handling Support for:
- LIN2.2

- DMX
- IrDA’
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Two Four-Wire SP1/I2S Modules:
- 16-byte FIFO
- Variable width
- 1S mode
One CAN Flexible Data (FD) Module
One 12C Module with SMBus Support
PPS to Allow Function Remap
Programmable Cyclic Redundancy Check (CRC)
One SENT Module

Direct Memory Access (DMA)

Four DMA Channels

Peripheral Features

High-Current I/0 Sink/Source
Edge or Level Change Notification Interrupt on I/0 Pins
Peripheral Pin Select (PPS) Remappable Pins

Debugger Development Support

In-Circuit and In-Application Programming
Three Complex, Five Simple Breakpoints

IEEE 1149.2 Compatible (JTAG) Boundary Scan
Trace Buffer and Run-Time Watch

Safety Features

Backup Fast RC Oscillator (BFRC)

Brown-out Reset (BOR)

Capless Internal Voltage Regulator

Clock Monitor System with Backup Oscillator
CodeGuard™ Security

Cyclic Redundancy Check (CRC)

Dual Watchdog Timer (WDT)

Fail-Safe Clock Monitoring (FSCM)

Flash Error Correcting Code (ECC)

Flash OTP by ICSP™ Write Inhibit

RAM Memory Built-In Self-Test (MBIST)
Two-Speed Start-up

Virtual Pins for Redundancy and Monitoring
Windowed Deadman Timer (DMT)
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Qualification Support
- AEC-Q100 REV G (Grade 1: -40°C to +125°C)

dsPIC33CK256MC006 Product Families

The device names, pin counts, memory sizes and peripheral availability for each device are listed in Table 1 and
Table 2. The following pages show their pinout diagrams.
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Table 1. dsPIC33CK256MC006 DSC Family with CAN FD

Data Memory
Comparators
12-Bit DACs
32-Bit CRC
Packages
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General Purpose 1/0s
DMA (Channels)

12-Bit ADC Channels
Dedicated 16-Bit Timers @

ISR I B High-Speed PWM (Generators)

dsPIC33CK128MC002 28 128K 16K = 21 16 13 1 3 4 4 2 1 1 1 1 1 1 1 1 1 1 4 SSOP
dsPIC33CK128MC003 36 128K 16K 27 22 7 1 3 4 4 2 1 1 1 1 1 1 1 1 1 1 4 UQFN
dsPIC33CK128MC005 48 128K 16K 39 34 20 1 3 4 4 2 1 1 1 1 1 1 1 1 1 1 4 TQFP
dsPIC33CK128MC006 64 128K 16K 53 48 20 1 3 4 4 2 1 1 1 1 1 1 1 1 1 1 4 TQFP
dsPIC33CK256MC002 28 256K 16K = 21 16 13 1 3 4 4 2 1 1 1 1 1 1 1 1 1 1 4 SSOP
dsPIC33CK256MC003 36 256K 16K 27 22 (7 RS B S S 2| 1 1 1 1 1 1 1 1 1 4 UQFN
dsPIC33CK256MC005 48 256K 16K 39 34 20 1 3 4 4 2 1 1 1 1 1 1 1 1 1 1 4 TQFP
dsPIC33CK256MC006 64 256K 16K 53 48 20 1 3 4 4 2 1 1 1 1 1 1 1 1 1 1 4 TQFP

Notes:
1. SCCP can be configured as a PWM with one output, input capture, output compare, 2 x 16-bit timers or 1 x 32-bit timer.

2. In addition to the dedicated 16-bit timer, the SCCP module contains eight more 16-bit timers and two more are available in the PTG module. A 32-bit timer
located in the SCCP module timers can also be configured as four 32-bit timers.
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Table 2. dsPIC33CK64MC005 Motor Control Family

Program Memory
Data Memory
Comparators

12-Bit DACs
32-Bit CRC
DMA (Channels)
Packages
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12-Bit ADC Channels
Dedicated 16-Bit Timers?

SRR High-Speed PWM (Generators)

dsPIC33CK32MC002 28 32K 8K 21 16 11 1 3 4 4 2 1 1 1 1 1 1 1 1 1 4 SSOP
dsPIC33CK32MC003 36 32K 8K 27 22 15 1 3 4 4 2 1 1 1 1 1 1 1 1 1 4 UQFN
dsPIC33CK32MC005 48 32K 8K 39 34 15 1 3 4 4 2 1 1 1 1 1 1 1 1 1 4 TQFP
dsPIC33CK64MC002 28 64K 8K 21 16 11 1 3 4 4 2 1 1 1 1 1 1 1 1 1 4 SSOP
dsPIC33CK64MCO003 36 64K 8K 27 22 15 1 3 4 4 2 1 1 1 1 1 1 1 1 1 4 UQFN
dsPIC33CK64MC005 48 64K 8K 39 34 15 1 3 4 4 2 1 1 1 1 1 1 1 1 1 4 TQFP

Notes:
1. SCCP can be configured as a PWM with one output, input capture, output compare, 2 x 16-bit timers or 1 x 32-bit timer.

2. In addition to the dedicated 16-bit timer, the SCCP module contains eight more 16-bit timers and two more are available in the PTG module. A 32-bit timer
located in the SCCP module timers can also be configured as four 32-bit timers.



Pin Diagrams

Figure 1. 28-Pin SSOP

RA1 []1 RAO
RA2 []2 MCLR
RA3 []3 RB15
RA4 [4 § RB14
AVDD [|5 (&) RB13
Avss (6 RB12
vop []7 ;<< RB11
Vss [|8 5 RB10
RBO []9 @ 20 VDD
RB1 []10 © 19[] Vss
RB2 (|11 % 18] RB9
RB3 []12 © 17[] RBS8
RB4 [] RB7
RB5 RB6

Legend: Shaded pins are up to 5.5 V¢ tolerant.

Table 3. 28-Pin SSOP Complete Pin Function Descriptions

AN16/RA16) PGC3/RP38/RB6
2 AN9/RA2 16 TDO/AN2/RP39/RB7
3 AN3/CMP1C/RA3 17 PGD1/AN10/RP40/SCL1/RB8
4 AN4/RA4 18 PGC1/AN11/RP41/SDA1/RB9
5 AVpbp 19 Vs
6 AVss 20 Vi
7 Vbp 21 TMS/RP42/PWM3H/RB10(3)
8 Vss 22 TCK/RP43/PWM3L/RB11
9 OSCI/CLKI/AN5/RP32/RB0O 23 TDI/RP44/PWM2H/RB12
10 0SCO/CLKO/AN6/RP33/RB1(24) 24 RP45/PWM2L/RB13
11 AN1/CMP1D/RP34/INT0/RB2(3) 25 RP46/PWM1H/RB14
12 PGD2/AN8/RP35/RB3 26 RP47/PWM1L/RB15
13 PGC2/AN17/RP36/RB4(5) 27 MCLR
14 PGD3/RP37/RB5 28 ANO/CMP1A/RAQ
Notes:

1.  RPn represents remappable peripheral functions.
2. Pinhas anincreased current drive strength.

3. A pull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits; this limits the
maximum voltage on this pin to 3.6V. If JTAG is disabled, the maximum voltage on this pin can reach 5.5V.

4. This pinis toggled during programming.

Refer to following table for difference in pin function:

[Pin | dsPIC33CK128/dsPIC33CK256 dsPIC33CK32/dsPIC33CK64

1 AN16/RA1 RA1
11 AN1/CMP1D/RP34/INTO/RB2 AN1/AN7/CMP1D/RP34/INTO/RB2
13 PGC2/AN17/RP36/RB4 PGC2/RP36/RB4
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Pin Diagrams (Continued)

Figure 2. 36-Pin UQFN("
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Legend: Shaded pins are up to 5.5 Vpc tolerant.

Note:

1. The large center pad on the bottom of the package may be left floating or connected to Vss. The four corner
anchor pads are internally connected to the large bottom pad and, therefore, must be connected to the
same net as the large center pad.

Table 4. 36-Pin UQFN Complete Pin Function Descriptions

RP46/PWMH1/RB14 AN1/CMP1D/RP34/INTO/RB2(5)
2 RP47/PWM1L/RB15 20  PGD2/ANS/RP35/RB3
3 MCLR 21 PGC2/AN17/RP36/RB4()
4 AN12/RP48/RCO 22 Vs
5 ANO/CMP1A/RAQ 23 Vpp
6 AN16/RA1(5) 24 PGD3/RP37/RB5
7 AN9/RA2 25  PGC3/RP38/RB6
8 AN3/CMP1C/RA3 26  TDO/AN2/RP39/RB7
9 AN4/RA4 27 PGD1/AN10/RP40/SCL1/RB8
10 AVpp 28 PGC1/ANT1/RP41/SDA1/RB9
11 AVss 29  RP52/RC4
12 AN13/CMP1B/RP49/RC1 30  RP53/RC5
13 AN14/RP50/RC2 31 Vs
14 Vpp 32 Vpp
15 Vs 33 TMS/RP42/PWM3H/RB10®
16 AN15/RP51/RC3 34  TCK/RP43/PWM3L/RB11
17 OSCI/CLKI/AN5/RP32/RBO 35  TDI/RP44/PWM2H/RB12
18 OSCO/CLKO/AN6/RP33/RB1(24) 36  RP45/PWM2L/RB13
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Table 4. 36-Pin UQFN Complete Pin Function Descriptions (continued)

Notes:
1. RPn represents remappable peripheral functions.

2. Pinhas anincreased current drive strength.

3. A pull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits; this limits the
maximum voltage on this pin to 3.6V. If JTAG is disabled, the maximum voltage on this pin can reach 5.5V.

4. This pin is toggled during programming.
Refer to following table for difference in pin function:

5.
[Pin | dsPIC33CK128/dsPIC33CK256 dsPIC33CK32/dsPIC33CK64

6 AN16/RA1 RA1
19 AN1/CMP1D/RP34/INTO/RB2 AN1/AN7/CMP1D/RP34/INTO/RB2
21 PGC2/AN17/RP36/RB4 PGC2/RP36/RB4
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Pin Diagrams (Continued)

Figure 3. 48-Pin TQFP("
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Legend: Shaded pins are up to 5.5 Vpc tolerant.

Note:

1. The large center pad on the bottom of the package may be left floating or connected to Vss. The four corner
anchor pads are internally connected to the large bottom pad and, therefore, must be connected to the

same net as the large center pad.

Table 5. 48-Pin TQFP Complete Pin Function Descriptions

RP46/PWM1H/RB14
2 RP47/PWM1L/RB15
3 RP60/RC12
4 RP61/RC13
5 MCLR
6 ANNO/RP77/RD13
7 AN12/RP48/RCO
8 ANO/CMP1A/RAQ
9 AN16/RA1(5)
10 AN9/RA2
11 AN3/CMP1C/RA3
12 AN4/RA4
13 AVpp
14 AVss
15 AN13/CMP1B/RP49/RC1
16 AN14/RP50/RC2
17 AN19/RP54/RC6()
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

AN1/CMP1D/RP34/INT0/RB2(5)
PGD2/AN8/RP35/RB3
PGC2/AN17/RP36/RB4()
RP56/ASDA1/SCK2/RC8(
RP57/ASCL1/SDI2/RC9(2)
RP72/SD0O2/PCI19/RD8(2)
Vss

Vbp

PGD3/RP37/RB5
PGC3/RP38/RB6
TDO/AN2/RP39/RB7
PGD1/AN10/RP40/SCL1/RB8
PGC1/AN11/RP41/SDA1/RB9
RP52/RC4

RP53/RC5

RP58/RC10

RP59/RC11



Table 5. 48-Pin TQFP Complete Pin Function Descriptions (continued)

18 Vpp 42 Ve

Notes:

1.
2.
3.

19
20
21
22
23
24

RPn represents remappable peripheral functions.

Pin has an increased current drive strength.

Vss

AN15/RP51/RC3
OSCI/CLKI/AN5/RP32/RB0O
OSCO/CLKO/AN6/RP33/RB1(24)
AN18/RP74/RD10(3)
AN7/RP55/RC7%)

43 Vbp

44 RP65/PWM4H/RD1

45 TMS/RP42/PWM3H/RB10)
46 TCK/RP43/PWM3L/RB11

47 TDI/RP44/PWM2H/RB12
48 RP45/PWM2L/RB13

A pull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits; this limits the
maximum voltage on this pin to 3.6V. If JTAG is disabled, the maximum voltage on this pin can reach 5.5V.

This pin is toggled during programming.
Refer to following table for difference in pin function:

5.
[Pin | dsPIC33CK128/dsPIC33CK256 dsPIC33CK32/dsPIC33CK64

9
17
23
24
25
27

AN16/RA1

AN19/RP54/RC6
AN18/RP74/RD10
AN7/RP55/RC7
AN1/CMP1D/RP34/INTO/RB2
PGC2/AN17/RP36/RB4
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RA1

RP54/RC6

RP74/RD10

RP55/RC7
AN1/AN7/CMP1D/RP34/INTO/RB2
PGC2/RP36/RB4



Pin Diagrams (Continued)

Figure 4. 64-Pin TQFP("

Legend: Shaded pins are up to 5.5 Vpc tolerant.

Note:

RB14 [ 1 48
RB15 [ 2 47
RC12 M 3 46
RC13 [ 4 45
RC14 W 5 44
RC15 [ 6 43
MCLR [ 7 42
RD15 [ 8 dsPIC33CKXXXMC006 41
Vss [|9 40
Vop [ 10 39
RD14 W 11 38
RD13 []12 37
RCO []13 36
RAO [] 14 35
RA1 ] 15 34
RA2 [] 16 33
NMNOOOTANNMTULOMNOO O —N
L T ANANANANANNANANANANOOM
OO
2388858888885 525
mmzzgmmm>>mmm@@m

RB8
RB7
RB6
RB5
RD5
RD6
RD7
VDD
Vss

RD8
RD9
RC9
RC8
RB4
RB3
RB2

1. The large center pad on the bottom of the package may be left floating or connected to Vss. The four corner

anchor pads are internally connected to the large bottom pad and, therefore, must be connected to the

same net as the large center pad.

Table 6. 64-Pin TQFP Complete Pin Function Descriptions

O© 00 N o un A W N

Notes:

RP46/PWM1H/RB14
RP47/PWM1L/RB15
RP60/RC12
RP61/RC13
RP62/RC14
RP63/RC15

MCLR
RP79/PCI22/RD15
Vss

1.  RPnrepresents remappable peripheral functions.

2. Pinhas anincreased current drive strength.

3. A pull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits; this limits the
maximum voltage on this pin to 3.6V. If JTAG is disabled, the maximum voltage on this pin can reach 5.5V.

4. This pinis toggled during programming.
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34
35
36
37
38
39
40
41

AN1/CMP1D/RP34/INTO/RB2
PGD2/AN8/RP35/RB3
PGC2/AN17/RP36/RB4
RP56/ASDA1/SCK2/RC82)
RP57/ASCL1/SDI2/RC9)

RP73/PCI20/RD9

RP72/SD0O2/PCI19/RD8?)

Vss

Vop



Table 6. 64-Pin TQFP Complete Pin Function Descriptions (continued)

10 Vpp 42

11 RP78/PCI21/RD14
12 ANNO/RP77/RD13

13 AN12/RP48/RCO

14 ANO/CMP1A/RAO

15 AN16/RA1

16 AN9/RA2

17 AN3/CMP1C/RA3

18 AN4/RA4

19 AVpp

20 AV

21 RP76/RD12

22 AN13/CMP1B/RP49/RC1
23 AN14/RP50/RC2

24 AN19/RP54/RC6

25  Vpp

26 Vs

27 AN15/RP51/RC3

28 OSCI/CLKI/AN5/RP32/RBO
29  0OSCO/CLKO/AN6/RP33/RB124)
30  RP75/RD11

31 AN18/RP74/RD10

32 AN7/RP55/RC7
Notes:
1.  RPnrepresents remappable peripheral functions.

2. Pinhas anincreased current drive strength.

3. Anpull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits; this limits the

43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Function™

RP71/RD7

RP70/RD6

RP69/RD5

PGD3/RP37/RB5
PGC3/RP38/RB6
TDO/AN2/RP39/RB7
PGD1/AN10/RP40/SCL1/RB8
PGC1/AN11/RP41/SDA1/RB9
RP52/RC4

RP53/RC5

RP58/RC10

RP59/RC11

RP68/RD4

RP67/RD3

Vss

Vop

RP66/RD2
RP65/PWM4H/RD1
RP64/PWL4L/RDO
TMS/RP42/PWM3H/RB10G)
TCK/RP43/PWM3L/RB11
TDI/RP44/PWM2H/RB12
RP45/PWM2L/RB13

maximum voltage on this pin to 3.6V. If JTAG is disabled, the maximum voltage on this pin can reach 5.5V.

4. This pinis toggled during programming.
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1. Device Overview
Notes:

1. This data sheet summarizes the features of the dsPIC33CK256MC006 family of devices. It is not
intended to be a comprehensive resource. 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 website (www.microchip.com).

2. Some registers and associated bits described in this section may not be available on all devices.
Refer to Memory Organization in this data sheet for device-specific register and bit information.

This document contains device-specific information for the dsPIC33CK256MC006 Digital Signal
Controller (DSC) devices.

dsPIC33CK256MC006 devices contain extensive Digital Signal Processor (DSP) functionality with a
high-performance, 16-bit MCU architecture.

Figure 1-1 shows a general block diagram of the core and peripheral modules of the
dsPIC33CK256MC006 family.

Figure 1-1. dsPIC33CK256MC006 Family Block Diagram(®)
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Notes:
1. The numbers in the parentheses are the number of instantiations of the module indicated.

2. Notall I/0 pins or features are implemented on all device pinout configurations. See Table 1-1
for specific implementations by pin count.

3. Some peripheral I/0Os are only accessible through Peripheral Pin Select (PPS).

Table 1-1. Pinout I/O Descriptions

-
ype Type

ANO-AN19 Analog Analog input channels
ANNO I Analog No Analog negative input
ADCTRG I ST Yes ADC Trigger Input 31
CAN1RX I ST Yes CAN1 receive input
CAN1TTX ¢} — Yes CAN1 transmit output
CLKI | ST/CMOS No External Clock (EC) source input. Always
associated with OSCI pin
function.
CLKO 0 — No

Oscillator crystal output. Connects to a crystal
or resonator in Crystal Oscillator mode.
Optionally functions as CLKO in RC and EC
modes. Always associated with the OSCO pin

function.
oscl I ST/CMOS No Oscillator crystal input. ST buffer when
configured in RC mode; CMOS otherwise.
0sCo 170 — No Oscillator crystal output. Connects to a crystal

or resonator in Crystal Oscillator mode.
Optionally functions as CLKO in RC and EC

modes.
REFCLKI I ST Yes Reference clock input
REFCLKO ] — Yes Reference clock output
INTO I ST No External Interrupt O
INT1 I ST Yes External Interrupt 1
INT2 I ST Yes External Interrupt 2
INT3 I ST Yes External Interrupt 3
Legend:

+  CMOS = CMOS compatible input or output

* Analog = Analog input

* P =Power

+ ST = Schmitt Trigger input with CMOS levels

+ O =Output

* |=Input

* PPS = Peripheral Pin Select

« TTL=TTL input buffer

Notes:

1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
2. PWMA4L and PWM4H pins are available on PPS.
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Table 1-1. Pinout I/O Descriptions (continued)

-
ype Type

IOCA[4:0] I
I0CBI[15:0] I
I0CC[15:0] I
I0CD[15:0] I

RAO-RA4 I/0
RBO-RB15 I/0
RCO-RC15 I/0
RDO-RD15 I/0

T1CK I

U1CTS I
UTRTS o]
U1TRX I
U1TX 0
I
0

U1TDSR
U1DTR

U2CTS I
U2RTS o
U2RX I
u2TXx )
U2DSR I
U2DTR ()

U3CTS [
U3RTS 0
U3RX [
U3TX 0
U3DSR [
U3DTR 0]

Legend:

+  CMOS = CMOS compatible input or output

* Analog = Analog input
* P =Power

+ ST = Schmitt Trigger input with CMOS levels

+ O =Output

* |=Input

* PPS = Peripheral Pin Select
« TTL=TTL input buffer

Notes:

ST
ST
ST

ST
ST
ST
ST
ST
ST

ST

ST

ST

ST

ST

ST

ST

ST

No
No
No

No
No
No
No
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Interrupt-on-Change input for PORTA
Interrupt-on-Change input for PORTB
Interrupt-on-Change input for PORTC
Interrupt-on-Change input for PORTD

PORTA is a bidirectional I/0 port
PORTB is a bidirectional I/0 port
PORTC is a bidirectional I/0 port
PORTD is a bidirectional I/0 port
Timer1 external clock input

UART1 Clear-to-Send

UART1 Request-to-Send
UART1 Receive

UART1 Transmit

UART1 Data-Set-Ready
UART1 Data-Terminal-Ready

UART2 Clear-to-Send

UART2 Request-to-Send
UART2 Receive

UART2 Transmit

UART2 Data-Set-Ready
UART2 Data-Terminal-Ready

UART3 Clear-to-Send

UART3 Request-to-Send
UART3 Receive

UART3 Transmit

UART3 Data-Set-Ready
UART3 Data-Terminal-Ready

1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.

2. PWMA4L and PWM4H pins are available on PPS.
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Table 1-1. Pinout I/O Descriptions (continued)

-
ype Type

SENT1 I SENT1 input
SENT1OUT 0] — Yes SENT1 output
PTGTRG24 0] — Yes PTG Trigger Output 24
PTGTRG25 0] — Yes PTG Trigger Output 25
TCKI1-TCKI4 I ST Yes SCCP Timer Inputs 1 through 4
ICM1-ICM4 I ST Yes SCCP Capture Inputs 1 through 4
OCFA-OCFD I ST Yes SCCP Fault Inputs A through D
OCM1-OCM4 () — Yes SCCP Compare Outputs 1 through 4
SCK1 1/0 ST Yes Synchronous serial clock input/output for SPI1
SDI1 I ST Yes SPI1 data in
SDO1 0 — Yes SPI1 data out
SS1 I/0 ST Yes SPI1 Client synchronization or frame pulse 1/0
SCK2 1/0 ST Yes Synchronous serial clock input/output for SPI2
SDI2 I ST Yes SPI2 data in
SDO2 0 — Yes SPI2 data out
SS2 I/0 ST Yes SPI2 Client synchronization or frame pulse 1/0
SCL1 1/0 ST No Synchronous serial clock 170 for 12C1
SDA1 1/0 ST No Synchronous serial data I/0 for 12C1
ASCL1 1/0 ST No Alternate synchronous serial clock 1/0 for 12C1
ASDA1 1/0 ST No Alternate synchronous serial data 1/0 for 12C1
TMS I ST No JTAG Test mode select pin
TCK I ST No JTAG test clock input pin
TDI I ST No JTAG test data input pin
TDO (] — No JTAG test data output pin
PCI8-PCI22 I ST Yes PWM Inputs 8 through 22
PWMEA-PWMED ] — Yes PWM Event Outputs A through D
PWM1L-PWMA4L®@ 0 — No PWM Low Outputs 1 through 4
PWM1H-PWM4H® O — No PWM High Outputs 1 through 4

Legend:

+  CMOS = CMOS compatible input or output

* Analog = Analog input

* P =Power

* ST = Schmitt Trigger input with CMOS levels

+ O =0Output

* |=Input

« PPS = Peripheral Pin Select

« TTL=TTL input buffer

Notes:

1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
2. PWMA4L and PWM4H pins are available on PPS.

22
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Table 1-1. Pinout I/O Descriptions (continued)

-
ype Type

CLCINA-CLCIND Yes CLC Inputs A through D

CLC10UT- (] — Yes CLC Outputs 1 through 4
CLC40UT
CMP1 0] — Yes Comparator 1 output
CMP1A I Analog No Comparator Channel 1A input
CMP1B I Analog No Comparator Channel 1B input
CMP1C I Analog No Comparator Channel 1C input
CMP1D I Analog No Comparator Channels 1D input
PGD1 I/0 ST No Data I/0O pin for Programming/Debugging
Communication Channel 1
PGC1 | ST No Clock input pin for Programming/Debugging
Communication Channel 1
PGD2 I/0 ST No ) : :
Data I/0 pin for Programming/Debugging
PGC2 | ST No Communication Channel 2
Clock input pin for Programming/Debugging
PGD3 I/0 ST No Communication Channel 2
Data I/0O pin for Programming/Debugging
PGC3 l ST No Communication Channel 3
Clock input pin for Programming/Debugging
Communication Channel 3
MCLR I/P ST No Master Clear (Reset) input. This pin is an active-
low Reset to the device.
AVpp P P No Positive supply for analog modules. This pin
must be connected at all times.
AVss P P No Ground reference for analog modules. This pin
must be connected at all times.
Voo P — No Positive supply for peripheral logic and 1/0
pins. This pin must be connected at all times.
Vss P — No Ground reference for logic and I/0 pins. This
pin must be connected at all times.
Legend:

+  CMOS = CMOS compatible input or output

+ Analog = Analog input

+ P =Power

« ST = Schmitt Trigger input with CMOS levels

+ O =Output

* |=Input

« PPS = Peripheral Pin Select

« TTL =TTL input buffer

Notes:

1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
2. PWMA4L and PWMA4H pins are available on PPS.
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2. Guidelines for Getting Started with 16-Bit Digital Signal Controllers

2.1. Basic Connection Requirements

Getting started with the dsPIC33CK256MC006 family of devices requires attention to a minimal set
of device pin connections before proceeding with development. The following is a list of pin names
that must always be connected:

« AllVpp and Vss pins
(see Decoupling Capacitors)

+ Al AVpp and AVss pins, regardless of whether the ADC module is used or not (see Decoupling
Capacitors)

+ MCLR pin
(see Master Clear (MCLR) Pin)

«  PGCx/PGDx pins, used for In-Circuit Serial Programming™ (ICSP™) and debugging purposes (see
ICSP Pins)

+ 0OSCl and OSCO pins,
when an external oscillator source is used (see External Oscillator Pins)

2.2. Decoupling Capacitors

The use of decoupling capacitors on every pair of power supply pins, such as Vpp, Vss, AVpp and AVsg
is required.

Consider the following criteria when using decoupling capacitors:

+ Value and type of capacitor: Recommendation of 0.1 pF (100 nF), 10-20V. This capacitor
should be low-ESR and have a resonance frequency in the range of 20 MHz and higher. It is
recommended to use ceramic capacitors.

+ Placement on the Printed Circuit Board: The decoupling capacitors should be placed as close
to the pins as possible. It is recommended to place the capacitors on the same side of the
board as the device. If space is constrained, the capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace length from the pin to the capacitor is within
one-quarter inch (6 mm) in length.

+ Handling high-frequency noise: If the board is experiencing high-frequency noise above tens
of MHz, add a second ceramic-type capacitor in parallel to the above described decoupling
capacitor. The value of the second capacitor can be in the range of 0.01 pF to 0.001 pF. Place
this second capacitor next to the primary decoupling capacitor. In high-speed circuit designs,
consider implementing a decade pair of capacitances as close to the power and ground pins as
possible. For example, 0.1 pF in parallel with 0.001 pF.

+ Maximizing performance: On the board layout for the power supply circuit, run the power and
return traces to the decoupling capacitors first, and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain. Equally important is to keep the trace length
between the capacitor and the power pins to a minimum, thereby reducing PCB track inductance.

24
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Figure 2-1. Recommended Minimum Connection
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2.3. Master Clear (MCLR) Pin
The MCLR pin provides two specific device functions:
+ Device Reset
+ Device Programming and Debugging.

During device programming and debugging, the resistance and capacitance that can be added to
the pin must be considered. Device programmers and debuggers drive the MCLR pin. Consequently,
specific voltage levels (V4 and V| ) and fast signal transitions must not be adversely affected.

Therefore, the specific values of R and C will need to be adjusted based on the application and
PCB requirements.

For example, as shown in Figure 2-2, it is recommended that the capacitor, C, be isolated from the
MCLR pin during programming and debugging operations.

Place the components, as shown in Figure 2-2, within one-quarter inch (6 mm) of the MCLR pin.

Figure 2-2. Example of MCLR Pin Connections

VDD
R
R10
MCLR
JP
_T_ dsPIC33
IC
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2.4,

2.5.

2.6.

Notes:

1. R<10kQis recommended. A suggested starting value is 10 kQ. Ensure that the MCLR pin V|4
and V|_specifications are met.

2. R1<470Q will limit any current flowing into MCLR from the external capacitor, C, in the event of
MCLR pin breakdown due to electrostatic discharge (ESD) or electrical overstress (EOS). Ensure
that the MCLR pin V|4 and V,_ specifications are met.

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 connector is expected to experience an ESD event, a series resistor is recommended, with a
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 communications to the device. If such

discrete components are required by the application, they should be removed from the circuit
during programming and debugging. Alternatively, refer to the AC/DC characteristics and timing
requirements in the respective device Flash programming specification for information on capacitive
loading limits and pin Voltage Input High (V|4) and Voltage Input Low (V, ) 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™ 4, MPLAB ICD 4 or MPLAB REAL ICE™
emulator.

For more information on MPLAB ICD 3, MPLAB ICD 4 and REAL ICE emulator connection
requirements, refer to the following documents that are available on the Microchip website.

+ “Using MPLAB’ ICD 3 In-Circuit Debugger” (poster) (DS50002011)

+ “Development Tools Design Advisory”

«  “MPLAB" REAL ICE™ In-Circuit Emulator User’s Guide for MPLAB X IDE” (DS50002085)
+ “Using MPLAB" REAL ICE™ In-Circuit Emulator” (poster) (DS50001997)

External Oscillator Pins

When the Primary Oscillator (POSC) circuit is used to connect a crystal oscillator, special care and
consideration are needed to ensure proper operation. The POSC circuit should be tested across the
environmental conditions that the end product is intended to be used. The load capacitors specified
in the crystal oscillator data sheet can be used as a starting point, however, the parasitic capacitance
from the PCB traces can affect the circuit, and the values may need to be altered to ensure proper
start-up and operation. Excessive trace length and other physical interaction can lead to poor

signal quality. Poorly tuned oscillator circuits can have reduced amplitude, incorrect frequency (runt
pulses), distorted waveforms and long start-up times that may result in unpredictable application
behavior, such as instruction misexecution, illegal opcode fetch, etc. Ensure that the crystal oscillator
circuit is at full amplitude and the correct frequency before the system begins to execute code. In
planning the application’s routing and I/0 assignments, ensure that adjacent port pins and other
signals in close proximity to the oscillator do not have high frequencies, short rise and fall times and
other similar noise. For further information on the Primary Oscillator, see Primary Oscillator (POSC).

External Oscillator Layout Guidance

Use best practices during PCB layout to ensure robust start-up and operation. The oscillator circuit
should be placed on the same side of the board as the device. Also, place the oscillator 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 it 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. If using a two-sided board, avoid any traces on the
other side of the board where the crystal is placed.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>