dsPIC33AK512MPS512 Family Data Sheet

Operating Conditions

+ 3.0Vto3.6V:-40°Cto +85°C, DC to 200 MHz
+ 3.0Vto 3.6V:-40°Cto +125°C, DC to 200 MHz Planned
+ 3.0Vto 3.6V:-40°Cto +150°C, DC to 200 MHz Planned

High-Performance dsPIC33A DSP/RISC CPU

* 32-bit Rich Instruction Set for Optimized Speed and Program Code Size:
- 16-bit dsPIC33 core compatible

- Linear 24-bit program/data memory addressing space (no paging required)
- 16-bit/32-bit instructions for optimized code size and performance
+ 32-Bit Wide Data Paths
+ Single and Double Precision Floating-Point Unit (FPU) Coprocessor
+ 2-Kbyte Instruction Cache
+ Sixteen 32-Bit Working Registers
+ Dual 72-Bit Accumulators Supporting 32-Bit and 16-Bit Fixed-Point DSP Operations
+ Eight Level Deep Working Register Sets
+ Eight Level Deep Accumulator Register Sets
+ Eight Level Deep Floating-Point Register Sets

Memory Features

« Upto 512 Kbytes of Program Flash Memory
- Ten thousand erase/write cycle endurance

- Twenty years minimum data retention

- Self-programmable under software control
- Programmable code protection

- Flash Error Correcting Code (ECC)

- Dual Flash panel

- Live update support

- Programmable OTP regions

- Entire Flash OTP by ICSP™ write inhibit
- Separate 64x128-bit OTP for secure key storage
- Flash Built-In Self-Test (NVMBIST)

+ Up to 64 Kbytes of Static RAM Memory
- 8-channel hardware Direct Memory Access (DMA) module
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- RAM Error Correcting Code (ECC)
- RAM Memory Built-In Self-Test (MBIST)

Security Features

On-Chip Secure Boot Flash Configurable as an Immutable Root-of-Trust
- Parts of the Flash memory can be configured as OTP
Capable of:
- Secure boot support: Validation of host code image and host code signature validation
- Secure update support for host code: Secure encryption key storage and image decryption
- X.509 certification storage, parsing, validation and revocation, supporting both ECC and RSA
128-bit Unique Device Serial Number for Identification (UUID)
Support for Secure Use Cases:
- Secure boot

- Key Storage in IRT/Immutable secure boot region for realizing:
+ Secure boot

+ Secure firmware update
+ Secure debug

Flash Protection
- Configuration of up to eight Flash protection regions across ranges of Flash addresses

- Regions can be configured as:
* Immutable Root-of-Trust (IRT)
+ OTP region
+ A combination of R/W/X protections
- Regions can be:
+ Made permanent
* Locked until device Reset
+ Enabled/disabled during code execution
- Flash protection regions can apply to the active partition, the inactive partition or both
Cryptographic Accelerator
- AES-128, AES-192 and AES-256: Fully compliant with NIST FIPS 197
« ECB, CBC, CFB, OFB, CTR, GCM, CCM, XTS and CMAC modes
- HASH/HMAC
+ SHA-1, SHA-256, SHA-224, SHA-384 and SHA-512 capability
- Public Key Cryptography: RSA, DSA and ECC
+ RSA with/without Chinese Remainder Theorem (CRT); up to a 4096-bit key length
+ DSA support up to a 2048-bit key length
+ ECDSA Sign/Verify with:
- Prime field P-192, P-224, P-256, P-384, P-521
- Binary field K-163, K-233, K-283, K-409, K-571
- Binary field B-163, B-233, B-283, B-409, B-571
+ EdDSA with Edwards Curves
« JPAKE and SRP-based password authenticated key exchange protocols
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+ Rabin Miller primality test

+ Elliptic Curve Diffie Hellman (ECDH/ECDHE) key agreement
NIST-800-22 and NIST-800-90B compliant True Random Number Generator (TRNG)
Key generation compliant with NIST-800-133 and NIST-186-4
CAVP certification capable

High-Speed PWM
Multiple PWM Generators

dsPIC33AK512MPS512 Family devices
+ Eight pair (16 output) generators with Fine Edge Placement (FEP) resolution down to 78 ps

+ Four pair (eight output) generators with resolution down to 1.25 ns

dsPIC33AK512MC510 Family devices
+ Twelve pair (24 output) generators with resolution down to 1.25 ns

Dead Time for Rising and Falling Edges

Dead-Time Compensation Supports Lower Speed Operation
PWM Support for:

Brushless DC (BLDC) Motor, Permanent Magnet Stepper Motor (PMSM), Alternating Current Induction
Motor (ACIM), Switched Reluctance Motor (SRM), and stepper motors

Constant on-time, hysteretic, burst-mode power applications

Fault and Current Limit Inputs

Flexible Trigger Configuration for ADC Triggering

High-Speed Analog-to-Digital Converters

Five 12-Bit Resolution ADCs
Up to 40 MSPS
Up to 26 Analog Input Pins

Sixteen Settings Channels. Each Channel:

Can be assigned to any analog input (I/0 pin or internal signal)
Can be set to a different sampling time

Can be configured as single-ended or differential

Conversion result can be formatted as unsigned or signed.
Conversion result can be left-aligned (fraction format).

Has a separate 32-bit conversion result register

Supports Four Sampling Modes

Oversampling of multiple samples

Integration of multiple samples

Window (multiple samples accumulated when the gate signal is active)

Single conversion

All channels have a digital comparator to detect configurable thresholds.

The last three settings channels have the second result accumulator to implement second order filters.

Band Gap Reference and Temperature Sensor Diode Inputs
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Peripheral Features

+ Four 4-Wire SPI Modules
- 32-byte FIFO
- Variable data width
- 12S mode
+ Three 12C Modules
- Independent host and client logic
- Supports 100 kHz, 400 kHz and 1 MHz bus specifications
- 7-bit and 10-bit device addresses
- Supports IPMI Standard, SMBus and PMBus
* Three Protocol UARTs with Eight-Character RX/TX FIFOs

+ Automated UART Handling Support for:
- LIN2.2

- Digital Multiplex 512(DMX)
- Smart Card (ISO 7816)

— IrDA®
* Two SENT Modules
* Three Dedicated 32-Bit Timers/Counters

+ Single (SCCP) and Multiple (MCCP) Output Capture/Compare/PWM/Timer Modules:
- One MCCP module

- Eight SCCP modules
- Flexible configuration as PWM, input capture, output compare or timers
- Two 16-bit timers or one 32-bit timer in each module

* Four Quadrature Encoder Interface (QEl)
- Fourinputs: Phase A, Phase B, Home and Index

- Ten Configurable Logic Cells (CLC) with internal connections to select peripherals and PPS
+ Serial Encoder Interface BiSS with up to Four Client Encoders Support

+ Peripheral Trigger Generator (PTG)
- Fourteen input trigger sources from other peripheral modules

- Five output triggers to other peripheral modules
- Four individual interrupt request signals
- CPU independent state machine-based instruction sequencer

+ Integrated Touch Controller (ITC) Module
- Advanced capacitive sensing, touch buttons, sliders and wheels

- Up to 32 self-capacitance channels and up to 256 mutual-capacitance channels
* Two CAN Flexible Data-Rate (FD) Modules

Controller Features

+ High-Current Sink/Source Capable I/0s
+ Programmable Weak Pull-Up and Pull-Down Resistors
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+ Programmable Open-Drain Outputs

+ Edge or Level Change Notification Interrupt on I/O pins

+ Peripheral Pin Select (PPS) Remappable Pins to Reduce Board Layout Complexity
+ Multiple Interrupt Vectors with Individual Programmable Priority

+ Five External Interrupt Pins

+ Selectable Oscillator Options Including:
- 8 MHz, 1% at 0°C-85°C Internal Fast RC (FRC) oscillator

- 8 MHz, 2% Internal Backup Fast RC (BFRC) oscillator with 32 kHz divided output
- High-speed crystal resonator oscillator or external clock
+ Two 1.6 GHz PLLs for Peripheral which can be clocked from the FRC or a Crystal Oscillator
+ Reference Clock Output (REFO)
* Low-Power Management Modes (Sleep and Idle)
+ Power-On Reset and Brown-Out Reset
+ On-Board 1.1V Buck Voltage Regulator for Core Voltage Supply

Analog Features

+ Up to Eight 5 nS Analog Comparators with 12-Bit PDM DACs
- Input multiplexing

- Slope compensation
- Up to two DAC output buffers

« Three Rail-to-Rail 100 MHz Operational Amplifiers with
- 40V/pS slew rate

- 1mV offset (typical) with a calibration feature
+ UREF Output Available for Op Amp Input Biasing
*  Four Constant-Current Sources

+ Integrated Touch Controller
- Independent from ADC processing capability

- Self and Mutual CVD Touch Modes support
- 18to 32 Touch ADC RX inputs
- 8to 32 Touch TX outputs

Safety Features

«  Windowed Watchdog Timer (WDT)

* Deadman Timer (DMT)

+ Sixteen I/O Integrity Monitors (I0IM)

+ Fail-Safe Clock Monitor (FSCM) with Automatic Switchover to Backup Clock Source
* Flash Error Correcting Code (ECC)

* RAM Error Correcting Code (ECC)

«  RAM Memory Built-In Self-Test (MBIST)

+ 32-Bit Cyclic Redundancy Check (CRC) Module

+ Entire Flash OTP by ICSP™ Write Inhibit
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+ Capless Internal Voltage Regulators
+ Virtual PPS Pins for Redundancy and Monitoring
+ Temperature Sensor Diode

Functional Safety Support

+ Targets:
- 1SO 26262 - ASIL B

- IEC61508 -SIL 2
- IEC 60730 - Class B
+ 1SO 26262 and IEC 61508 Compliant Device Development

To learn about various functional safety standards and target safety levels that this device family supports, visit
www.microchip.com/en-us/products/microcontrollers-and-microprocessors/dspic-dscs/functional-safety.

Qualification

+ ACE-Q100 REV-H (Grade 2: -40°C to +85°C) Qualified
+ AEC-Q100 REV-H (Grade 1: -40°C to +125°C) Planned
+  AEC-Q100 REV-H (Grade 0: -40°C to +150°C) Planned
+ TFBGA packaged device is planned for Grade 1.

Programming and Debug Interfaces
+ Three Programming and Debugging Interfaces

- Two-wire ICSP™ interface with non-intrusive access and real-time data exchange with application

+ Five Program Addresses and Five Full-Featured Breakpoints

« IEEE® Standard 1149.2 Compatible (JTAG) Boundary Scan

dsPIC33AK512MPS512 Family Features

The device names, pin counts, memory sizes and peripheral availability of each device are listed in Table 1. The
following pages show their pinout diagrams.
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Table 1. dsPIC33AK512MPS512 Family Device Features
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Table 1. dsPIC33AK512MPS512 Family Device Features (continued)
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Table 2. dsPIC33AK512MC510 Family Device Features
Remappable Peripherals

Program Memory (Kbytes)

Data Memory (Kbytes)

General Purpose 10s/PPS
SCCP/MCCP

ADC Modules (12-bit)

Comparators with DACs

CRC (32-bit)

Crypto Accelerator

Current Sources

DAC Outputs

DMA (Channels)

PWM (without FEP) Outputs

Integrity Monitors

Op Amplifiers

Touch ADC Inputs
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dsPIC33AK256 MCXXX Families with CAN FD
dsPIC33AK256MC505 48 256K 64K 31/31 1 10 3 8/1 4 3 2 2 5 18 4 1 0 4 2 8 12x2 3 16 3 1 4 18 VQFN/
TQFP
dsPIC33AK256MC506 64 256K 64K 45/45 1 10 3 8/1 4 3 2 2 5 23 4 1 0 4 2 8 12x2 3 16 3 1 4 24 VQFN/
TQFP
dsPIC33AK256MC508 80 256K 64K 59/59 1 10 3 81 4 3 2 2 5 25 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP
dsPIC33AK256MC510 100 256K 64K 76/76 1 10 3 8/1 4 3 2 2 5 26 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP
dsPIC33AK512MCXXX Families with CAN FD
dsPIC33AK512MC505 48 512K 64K 31/31 1 10 3 8/1 4 3 2 2 5 18 4 1 0 4 2 8 12x2 3 16 3 1 4 18 VQFN/
TQFP
dsPIC33AK512MC506 64 512K 64K 45/45 1 10 3 8/1 4 3 2 2 5 23 4 1 0 4 2 8 12x2 3 16 3 1 4 24 VQFN/
TQFP
dsPIC33AK512MC508 80 512K 64K 59/59 1 10 3 8/1 4 3 2 2 5 25 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP
dsPIC33AK512MC510 100 512K 64K 76/76 1 10 3 8/1 4 3 2 2 5 26 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP
dsPIC33AK256 MCXXX Families
dsPIC33AK256MC205 48 256K 64K 31/31 1 10 3 8/1 4 3 0 2 5 18 4 1 0 4 2 8 12x2 3 16 3 1 4 18 VQFN/
TQFP
dsPIC33AK256MC206 64 256K 64K 45/45 1 10 3 8/1 4 3 0 2 5 23 4 1 0o 4 2 8 12x2 3 16 3 1 4 24 VQFN/
TQFP
dsPIC33AK256MC208 80 256K 64K 59/59 1 10 3 81 4 3 0 2 5 25 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP
dsPIC33AK256MC210 100 256K 64K 76/76 1 10 3 81 4 3 0 2 5 26 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP
dsPIC33AK512MCXXX Families
dsPIC33AK512MC205 48 512K 64K 31/31 1 10 3 8/1 4 3 0 2 5 18 4 1 0 4 2 8 12x2 3 16 3 1 4 18 VQFN/
TQFP
dsPIC33AK512MC206 64 512K 64K 45/45 1 10 3 8/1 4 3 0 2 5 23 4 1 0 4 2 8 12x2 3 16 3 1 4 24 VQFN/
TQFP
dsPIC33AK512MC208 80 512K 64K 59/59 1 10 3 8/1 4 3 0 2 5 25 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP
dsPIC33AK512MC210 100 512K 64K 76/76 1 10 3 8/1 4 3 0 2 5 26 4 1 0 4 2 8 12x2 3 16 3 1 4 32 TQFP



Pin Diagrams

Figure 1. 48-Pin VQFN/TQFP
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Table 3. 48-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPS505/dsPIC33AKXXXMPS205) (1:2)
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12

13

14
15
16
17

18
19

Function
PGD2/AD3AN5/CVDANO/CMP6A/RP1/SCL2/IOMAF2/RA0

AD5ANN1/AD5ANO/CVDAN7/CMP6B/RP8/SDA2/
IOMAF1/RA7

PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1

DACOUT2/AD5AN3/CVDAN8/CMP5A/IBIAS3/ISRC3/
RP9/RA8

UREF/AD1AN3/CVDAN9/CMP5B/CMP7A/IBIAS2/ISRC2/
RP10/RA9

AVsg

AVpp

OA10UT/AD1ANO/CVDAN2/CMP1A/RP3/RA2
OA1IN-/ADTANN2/AD1AN2/CVDAN3/CMPNC/
CMP1C/RP4/RA3
OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4
OA30UT/AD3ANO/CVDAN5/CMP3A/RP6/INTO/RAS

OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPDN/
CMP3C/RP7/RA6

OA3IN+/AD3AN1/AD4ANS5/CVDAN21/CVDTX5/CMP3B/
RP22/RB5

Vss
Vbp
OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RB0O

TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/
CMP2C/RP18/RB1

OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2
Vss
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27
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29

30
31
32
33

34
35
36

37

38
39
40
41

42
43

RP39/SCL3/RC6
RP40/SDA3/IOMAF7/RC7

Vss
Vbp

OSCO/CLKO/RP33/IOMAF5/RCO(3)

OSCI/CLKI/RP34/IOMAF6/RC1
PGC3/RP35/PWM4H/IOMAD7/RC2
PGD3/RP38/PWM4L/IOMAD6/RC5
RP36/PWM3H/IOMAD5/RC3

RP37/PWM3L/IOMAD4/RC4
Vss
Vbp

RP49/PWM2H/IOMAD3/RDO

TCK/RP50/PWM2L/IOMAD2/RD1
TDO/RP51/PWM1H/IOMAD1/RD2
TDI/RP52/PWM1L/IOMADO/RD3
SWVpp

Lx
SWVss



Table 3. 48-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPS505/dsPIC33AKXXXMPS205) (1:2) (continued)
P Rncion [ ein | Functon ]
20

Vpp 44 Vppcore
21 PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3 45  Vgg
22 PGC1/AD4ANO/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4 46

Vbp
23 AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/CMP7D/ 47 RP55/PWM5L/IOMBDO0/RD6
IBIASO/ISRCO/RP23/RB6
24 AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPAC/IBIAS1/ 48 MCLR
ISRC1/RP24/I0MAFQ/RB7

Notes:

1. RPnrepresents remappable peripheral functions.
2. Unless otherwise stated, pins are 4x drive strength.
3. This pin has 8x drive strength.
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Figure 2. 48-Pin VQFN/TQFP
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Table 4. 48-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC505/dsPIC33AKXXXMC205) (1:2)

R Rncion

Pin

W oo NOU B WN =

"
12

13

14
15
16
17

18
19
20
21
22
23

24

Function
PGD2/AD3AN5/CVDANO/RP1/SCL2/IOMAF2/RA0
AD5ANN1/AD5ANO/CVDAN7/RP8/SDA2/IOMAF1/RA7
PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1
DACOUT2/AD5AN3/CVDANS8/IBIAS3/ISRC3/RP9/RA8
UREF/AD1AN3/CVDAN9/IBIAS2/ISRC2/RP10/RA9
AVsg
AVpp
OA1T0OUT/AD1ANO/CVDAN2/CMP1A/RP3/RA2
OA1TIN-/ADTANNZ2/AD1AN2/CVDAN3/CMPNC/
CMP1C/RP4/RA3
OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4
OA30UT/AD3ANO/CVDAN5/CMP3A/RP6/INTO/RAS
OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/
CMP3C/RP7/RA6

OA3IN+/AD3AN1/AD4ANS5/CVDAN21/CVDTX5/CMP3B/
RP22/RB5

Vss
Vbp
OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RB0O

TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/
CMP2C/RP18/RB1

OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2

Vss

Vbp
PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3
PGC1/AD4ANO/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4
AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/IBIASO/ISRCO/
RP23/RB6
AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPA4C/IBIAS1/
ISRC1/RP24/I0MAFO/RB7
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25
26
27
28
29
30
31
32
33

34
35
36

37

38
39
40
41

42
43
44
45
46
47

48

RP39/SCL3/RC6
RP40/SDA3/IOMAF7/RC7

Vss

Vbp
0SCO/CLKO/RP33/IOMAF5/RCO3)
OSCI/CLKI/RP34/I0MAF6/RC1
PGC3/RP35/PWM4H/IOMAD7/RC2
PGD3/RP38/PWM4L/IOMAD6/RC5
RP36/PWM3H/IOMAD5/RC3

RP37/PWM3L/IOMAD4/RC4
Vss
Vbp

RP49/PWM2H/IOMAD3/RD0O

TCK/RP50/PWM2L/IOMAD2/RD1
TDO/RP51/PWM1H/IOMAD1/RD2
TDI/RP52/PWM1L/IOMADO/RD3
SWVpp

Lx
SWVss

VbbcoRre
Vss

Vbp
RP55/PWM5L/IOMBDO0/RD6

MCLR



Table 4. 48-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC505/dsPIC33AKXXXMC205) (12) (continued)

[ Pin | Funcon [ Pn]|  Fucton |
Notes:

1.  RPnrepresents remappable peripheral functions.

2. Unless otherwise stated, pins are 4x drive strength.
3. This pin has 8x drive strength.
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Figure 3. 64-Pin VQFN/TQFP
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Table 5. 64-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPS506/dsPIC33AKXXXMPS206(1-2)

Pin

N —

10
11
12
13

14
15
16

17

18
19

Function
PGD2/AD3AN5/CVDANO/CMP6A/RP1/SCL2/IOMAF2/RA0

AD5ANN1/AD5ANO/CVDAN7/CMP6B/RP8/SDA2/
IOMAF1/RA7

PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1

Vss

Vbp
AD5ANN2/AD5AN2/CVDAN11/CMPNF/CMP6C/RP12/RA11

DACOUT2/AD5AN3/CVDAN8/CMP5A/IBIAS3/ISRC3/
RP9/RA8

UREF/AD1AN3/CVDAN9/CMP5B/CMP7A/IBIAS2/ISRC2/
RP10/RA9

ADTANN1/AD1TAN4/CVDAN10/CMPNE/CMP5C/RP11/RA10
AVss

AVpp

OA1TOUT/AD1ANO/CVDAN2/CMP1A/RP3/RA2

OA1IN-/ADTANN2/AD1AN2/CVDAN3/CMPNC/
CMP1C/RP4/RA3

OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4
OA30UT/AD3ANO/CVDAN5/CMP3A/RP6/INTO/RAS

OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/
CMP3C/RP7/RA6

OA3IN+/AD3AN1/AD4ANS5/CVDAN21/CVDTX5/CMP3B/
RP22/RB5

Vss
Vbp

@ MICROCHIP

33
34

35
36
37
38
39

40

41
42
43
a4
45

46
47
48

49

50
51

Function
RP41/APWM1L/IOMAD8/IOMBF3/RC8
RP42/SD0O2/IOMBF2/RC9G)

RP39/SCL3/RC6
RP40/SDA3/I0OMAF7/RC7
Vss

Vbp
OSCO/CLKO/RP33/IOMAF5/RCO®)

OSCI/CLKI/RP34/IOMAF6/RC1

PGC3/RP35/PWM4H/IOMAD7/RC2
PGD3/RP38/PWM4L/IOMAD6/RC5
RP36/PWM3H/IOMAD5/RC3
RP37/PWM3L/IOMAD4/RC4
RP43/PWM7H/IOMBD5/IOMBF1/RC10

RP44/PWM7L/IOMBD4/IOMBFO/RC11
Vss
Vbp

RP49/PWM2H/IOMAD3/RDO

TCK/RP50/PWM2L/IOMAD2/RD1
TDO/RP51/PWM1H/IOMAD1/RD2



Table 5. 64-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPSSOG/dsPIC33AKXXXMP5206(1 2) (continued)

. . S

OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RBO 52 TDI/RP52/PWM1L/IOMADO/RD3

21 TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/ 53  SWVpp
CMP2C/RP18/RB1

22 OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2 54 Ly

23 AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8 55  SWVss

24 AD2ANN1/AD2AN3/CVDAN25/CVDTX9/CMP8D/RP26/RB9 56  Vppcore

25 Vs 57 Vs

26 Vpp 58  Vpp

27  PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3 59  RP54/PWMS5H/ASCL1/IOMBD1/RD5
28  PGC1/AD4AN0/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4 60 RP55/PWM5L/ASDA1/IOMBDO/RD6

29  AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/CMP7D/ 61 CVDTX16/RP53/IOMBF6/RD4
IBIASO/ISRCO/RP23/RB6

30 AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPAC/IBIAS1/ 62 CVDTX17/RP56/ASCL2/IOMAF4/RD7
ISRC1/RP24/IOMAF0/RB7

31 AD4AN4/CVDAN26/CVDTX10/CMP8A/RP27/SCK2/IOMAF11/ 63  CVDTX18/RP57/ASDA2/IOMAF3/RD8
IOMBF11/RB103)

32 CVDAN27/CVDTX11/CMP7B/RP28/I0MAF10/IOMBF10/ 64 MCLR
SDI2/RB113)

Notes:

1. RPnrepresents remappable peripheral functions.
2. Unless otherwise stated, pins are 4x drive strength.

3. This pin has 8x drive strength.
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Figure 4. 64-Pin VQFN/TQFP
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Table 6. 64-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC506/dsPIC33AKXXXMC206)(1-2)

Pin Function | Pin | Function
1 PGD2/AD3AN5/CVDANO/RP1/SCL2/IOMAF2/RA0 33 RP41/APWM1L/IOMAD8/IOMBF3/RC8
2 ADS5ANN1/AD5ANO/CVDAN7/RP8/SDA2/IOMAF1/RA7 34 RP42/SD0O2/I0OMBF2/RC9(3)
3 PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1 35 RP39/SCL3/RC6
4 Vss 36 RP40/SDA3/IOMAF7/RC7
5 Vpp 37 Ve
6 AD5ANN2/AD5AN2/CVDAN11/CMPNF/RP12/RA11 38 Vpp
7 DACOUT2/AD5AN3/CVDANS/IBIAS3/ISRC3/RP9/RA8 39 OSCO/CLKO/RP33/I0MAF5/RCO(3)
8 UREF/AD1AN3/CVDANY9/IBIAS2/ISRC2/RP10/RA9 40 OSCI/CLKI/RP34/IOMAF6/RC1
9 AD1TANN1/AD1AN4/CVDAN10/CMPNE/RP11/RA10 41 PGC3/RP35/PWM4H/IOMAD7/RC2
10 AVss 42 PGD3/RP38/PWM4L/IOMAD6/RC5
11 AVpp 43 RP36/PWM3H/IOMADS5/RC3
12 OA1T0OUT/AD1ANO/CVDAN2/CMP1A/RP3/RA2 44 RP37/PWM3L/IOMAD4/RC4
13 OA1TIN-/ADTANNZ2/AD1AN2/CVDAN3/CMPNC/ 45 RP43/PWM7H/IOMBD5/IOMBF1/RC10
CMP1C/RP4/RA3
14 OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4 46 RP44/PWM7L/IOMBD4/IOMBFO0/RC11
15 OA30UT/AD3ANO/CVDANS5/CMP3A/RP6/INTO/RAS 47  Veg
16 OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/ 48 Vpp
CMP3C/RP7/RA6
17 OA3IN+/AD3AN1/AD4AN5/CVDAN21/CVDTX5/CMP3B/ 49 RP49/PWM2H/IOMAD3/RD0O
RP22/RB5
18 Vss 50 TCK/RP50/PWM2L/IOMAD2/RD1
19 Vbp 51 TDO/RP51/PWM1TH/IOMAD1/RD2
20 OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RB0O 52  TDI/RP52/PWM1L/IOMADO/RD3
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Table 6. 64-Pin VQFN/TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC506/dsPIC33AKXXXMC206)(1 2) (continued)

I " S
TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/ 53  SWVpp
CMP2C/RP18/RB1
22 OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2 54 Ly
23 AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8 55  SWVss
24 AD2ANN1/AD2AN3/CVDAN25/CVDTX9/RP26/RB9 56  Vppcore
25 Vs 57 Vs
26 Vpp 58  Vpp
27 PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3 59 RP54/PWM5H/ASCL1/I0OMBD1/RD5
28 PGC1/AD4ANO/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4 60 RP55/PWM5L/ASDA1/I0OMBDO0O/RD6
29 AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/IBIASO/ISRCO/ 61 CVDTX16/RP53/I0MBF6/RD4
RP23/RB6
30 AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMP4C/IBIAS1/ 62 CVDTX17/RP56/ASCL2/IOMAF4/RD7
ISRC1/RP24/I0MAFQO/RB7
31 AD4AN4/CVDAN26/CVDTX10/RP27/SCK2/IOMAF11/ 63 CVDTX18/RP57/ASDA2/IOMAF3/RD8
IOMBF11/RB103)
32 CVDAN27/CVDTX11/RP28/I0MAF10/I0MBF10/SDI2/RB11(3) 64 MCLR
Notes:

1.  RPnrepresents remappable peripheral functions.

2. Unless otherwise stated, pins are 4x drive strength.

3. This pin has 8x drive strength.
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Figure 5. 80-Pin TQFP
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Table 7. 80-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPS508/dsPIC33AKXXXMPS208)(1-2)

I . A

CVDAN12/RP13/RA12

2 PGD2/AD3AN5/CVDANO/CMP6A/RP1/SCL2/IOMAF2/RA0 42 VDD

3 ADS5ANN1/AD5ANO/CVDAN7/CMP6B/RP8/SDA2/ 43 RP41/APWM1L/IOMAD8/IOMBF3/RC8
IOMAF1/RA7

4 PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1 44 RP42/SDO2/IOMBF2/RC93)

5 Ve 45  RP39/SCL3/RC6

6 Vbp 46 RP40/SDA3/IOMAF7/RC7

7 CVDAN13/CMP5D/RP14/RA13 47  Vsg

8 AD5ANN2/AD5AN2/CVDAN11/CMPNF/CMP6C/RP12/RA11 48 Vpp

9 DACOUT2/AD5AN3/CVDAN8/CMP5A/IBIAS3/ISRC3/ 49  OSCO/CLKO/RP33/I0MAF5/RCOG)
RP9/RA8

10 UREF/AD1AN3/CVDAN9/CMP5B/CMP7A/IBIAS2/ISRC2/ 50 OSCI/CLKI/RP34/I0MAF6/RC1
RP10/RA9

11 AD1TANN1/AD1AN4/CVDAN10/CMPNE/CMP5C/RP11/RA10 51 PGC3/RP35/PWM4H/IOMAD7/RC2

12 CVDAN15/RP16/RA15 52 PGD3/RP38/PWM4L/IOMAD6/RC5

13 AVsg 53 RP36/PWM3H/IOMADS5/RC3

14 AVpp 54  RP37/PWM3L/IOMAD4/RC4

15 CVDAN14/CMP1D/RP15/RA14 55 RP43/PWM7H/IOMBD5/IOMBF1/RC10

16 OATOUT/AD1ANO/CVDAN2/CMP1A/RP3/RA2 56 RP44/PWM7L/IOMBD4/IOMBFO/RC11

17 OATIN-/ADTANN2/AD1AN2/CVDAN3/CMPNC/ 57 RP45/PWM8H/IOMBD7/RC12
CMP1C/RP4/RA3

18 OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4 58 RP46/PWMS8L/IOMBD6/RC13

19 OA30UT/AD3ANO/CVDANS5/CMP3A/RP6/INTO/RAS 59 Vg

20 OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/ 60 Vpp
CMP3C/RP7/RA6

21 OA3IN+/AD3AN1/AD4AN5/CVDAN21/CVDTX5/CMP3B/ 61 RP58/PWM6H/IOMBD3/IOMBF7/RD9

RP22/RB5
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Table 7. 80-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPSSOS/dsPIC33AKXXXMP5208)(1 2) (continued)

I T S

CVDAN28/CVDTX12/CMP3D/RP29/RB12

23 Vss 63

24 Vpp 64

25  AD3ANN1/AD3AN3/CVDAN29/CVDTX13/RP30/RB13 65

26 OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RBO 66

27  TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/ 67
CMP2C/RP18/RB1

28 OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2 68

29  AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8 69

30 AD2ANN1/AD2AN3/CVDAN25/CVDTX9/CMP8D/RP26/RB9 70

31 AD2AN5/CVDAN31/CVDTX15/RP32/RB15 71

32 Vs 72

33  Vpp 73

34  CVDAN30/CVDTX14/CMP8B/RP31/RB14 74

35 PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3 75

36 PGC1/AD4ANO/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4 76

37  AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/CMP7D/ 77
IBIASO/ISRCO/RP23/RB6

38  AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPAC/IBIAS1/ 78
ISRC1/RP24/I0MAFQ/RB7

39 AD4AN4/CVDAN26/CVDTX10/CMP8A/RP27/SCK2/IOMAF11/ 79
IOMBF11/RB103)

40 CVDAN27/CVDTX11/CMP7B/RP28/IOMAF10/IOMBF10/ 80
SDI2/RB11(3)

Notes:

1. RPnrepresents remappable peripheral functions.

2. Unless otherwise stated, pins are 4x drive strength.

3. This pin has 8x drive strength.
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RP59/PWM6L/IOMBD2/I0OMAF9/IOMBF9/RD10
RP49/PWM2H/IOMAD3/RDO
TCK/RP50/PWM2L/IOMAD2/RD1
TDO/RP51/PWM1H/IOMAD1/RD2
TDI/RP52/PWM1L/IOMADO/RD3

SWVpp

Lx

SWVss

VbbCoRE

Vss

Vbp

RP54/PWM5H/ASCL1/I0OMBD1/RD5
RP55/PWM5L/ASDA1/I0MBDO0/RD6
CVDTX16/RP53/ASCL3/IOMBF6/RD4
RP60/APWM1H/IOMADY9/IOMAF8/IOMBF8/RD11
RP61/ASDA3/RD12

CVDTX17/RP56/ASCL2/IOMAF4/RD7
CVDTX18/RP57/ASDA2/IOMAF3/RD8

MCLR



Figure 6. 80-Pin TQFP
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Table 8. 80-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC508/dsPIC33AKXXXMC208) (1.2)

I . T

1 CVDAN12/RP13/RA12

2 PGD2/AD3AN5/CVDANO/RP1/SCL2/IOMAF2/RAQ 42 VDD

3 AD5ANN1/AD5ANO/CVDAN7/RP8/SDA2/IOMAF1/RA7 43 RP41/APWM1L/IOMAD8/IOMBF3/RC8

4 PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1(2) 44 RP42/SDO2/IOMBF2/RC93)

5 Vss 45  RP39/SCL3/RC6

6 Vbp 46 RP40/SDA3/IOMAF7/RC7

7 CVDAN13/RP14/RA13 47  Veg

8 AD5ANNZ2/AD5AN2/CVDAN11/CMPNF/RP12/RA11 48 Vpp

9 DACOUT2/AD5AN3/CVDANS/IBIAS3/ISRC3/RP9/RAS(2) 49  OSCO/CLKO/RP33/IOMAF5/RC0O®3)

10 UREF/AD1AN3/CVDANY9/IBIAS2/ISRC2/RP10/RA9 50 OSCI/CLKI/RP34/I0MAF6/RC1

11 ADTANN1/AD1AN4/CVDAN10/CMPNE/RP11/RA10 51 PGC3/RP35/PWM4H/IOMAD7/RC2

12 CVDAN15/RP16/RA15 52 PGD3/RP38/PWM4L/IOMAD6/RC5

13 AVsg 53 RP36/PWM3H/IOMADS5/RC3

14 AVpp 54 RP37/PWM3L/IOMAD4/RC4

15 CVDAN14/CMP1D/RP15/RA14 55 RP43/PWM7H/IOMBD5/IOMBF1/RC10

16 OA10UT/AD1ANO/CVDAN2/CMP1A/RP3/RA2(2) 56 RP44/PWM7L/IOMBD4/IOMBFO/RC11

17 OA1TIN-/ADTANNZ2/AD1AN2/CVDAN3/CMPNC/ 57 RP45/PWM8H/IOMBD7/RC12
CMP1C/RP4/RA3

18 OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4 58 RP46/PWMS8L/IOMBD6/RC13

19 OA30UT/AD3ANO/CVDANS5/CMP3A/RP6/INTO/RA5(2) 59  Vgs

20 OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/ 60 Vpp
CMP3C/RP7/RA6

21 OA3IN+/AD3AN1/AD4AN5/CVDAN21/CVDTX5/CMP3B/ 61 RP58/PWM6H/IOMBD3/IOMBF7/RD9
RP22/RB5

22 CVDAN28/CVDTX12/CMP3D/RP29/RB12 62 RP59/PWM6L/IOMBD2/IOMAF9/I0OMBF9/RD10

23 Vss 63 RP49/PWM2H/IOMAD3/RD0O

24 Vpp 64 TCK/RP50/PWM2L/IOMAD2/RD1

20
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Table 8. 80-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC508/dsPIC33AKXXXMC208) (1.2) (continued)

I S

AD3ANN1T/AD3AN3/CVDAN29/CVDTX13/RP30/RB13 TDO/RP51/PWM1H/IOMAD1/RD2

26 OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RB0(2) 66 TDI/RP52/PWM1L/IOMADO/RD3

27 TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/ 67 SWVpp
CMP2C/RP18/RB1

28 OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2 68 Ly

29 AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8 69  SWVss

30 AD2ANN1/AD2AN3/CVDAN25/CVDTX9/RP26/RB9 70  Vppcore

31 AD2AN5/CVDAN31/CVDTX15/RP32/RB15 71 Vss

32 Vs 72 Vpp

33 Vbop 73 RP54/PWM5H/ASCL1/I0MBD1/RD5

34 CVDAN30/CVDTX14/RP31/RB14 74  RP55/PWMS5L/ASDA1/I0MBDO0/RD6

35  PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3 75  CVDTX16/RP53/ASCL3/IOMBF6/RD4
36  PGC1/AD4ANO0/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4 76 RP60/APWM1H/IOMADS/IOMAF8/IOMBF8/RD11
37  AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/IBIASO/ISRCO/ 77  RP61/ASDA3/RD12

RP23/RB6

38  AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPA4C/IBIAS1/ 78  CVDTX17/RP56/ASCL2/IOMAF4/RD7
ISRC1/RP24/IOMAF0/RB7

39  AD4AN4/CVDAN26/CVDTX10/RP27/SCK2/IOMAF11/ 79  CVDTX18/RP57/ASDA2/IOMAF3/RD8
IOMBF11/RB106)

40  CVDAN27/CVDTX11/RP28/IOMAF10/IOMBF10/SDI2/RB11®) 80 MCLR

Notes:
1. RPnrepresents remappable peripheral functions.
2. Unless otherwise stated, pins are 4x drive strength.

3. This pin has 8x drive strength.

21

@ MICROCHIP



Figure 7. 100-Pin TQFP
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86 SWVss

85 Lx
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84 SWVbD
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REO T 75 1 RC15
RE1 2 74 [ RC14
RA12 3 73 1 Voo
RAO 4 72 [ Vss
RA7 5 71 [ RC13
RE3 6 70 [1 RC12
RA1 7 69 1 RC11
Vss 8 68 [__1 RC10
VDD 9 67 [_1RC4
RE2 10 66 1 RC3
RA13 1 65 1 RC5
RA11 12 dsPIC33AKXXXMPS510 64 _1RC2
RA8 13 dsPIC33AKXXXMPS210 63 |1 RC1
RA9 14 62 [ 1 Rco®
RA10 15 61 1 Voo
RE4 16 60 [ Vss
RA15 17 59 RC7
AVss 18 58 = RC6
AVDD 19 57 1 Rco®
RA14 20 56 ] RC8
RA2 21 55 1 Vob
RA3 22 54 [ Vss
RA4 23 53 [__] RG2
RAS 24 52 |1 RG1
RA6 25 51 ] RGO

-

RB5 |26
RB12 |27
Vss |28
Vop [_]29
RB13 |30
RBO 31
RB1[]32
RB2 33
RB8 |34
RB9 []35
RB15 (|36
RFO 37

RF1 [ 38
RF2 39
Vss |40
Voo [_|41
RB14 |42
RB3 []43
RB4 |44
RB6 []45
RB7 []46
RB10®) |47
RB114) |48

RF3 49
NC 50

Table 9. 100-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPSSlO/dsPIC33AKXXXMPSZlO) (1.2)

I =

1 CVDTX19/CMP7C/RP65/REQ RP97/RGO

2 CVDTX20/CMP8C/RP66/RE1 52 RP98/APWM4H/IOMBD11/RG1

3 CVDAN12/RP13/RA12 53 RP99/APWM4L/IOMBD10/RG2

4 PGD2/AD3AN5/CVDANO/CMP6A/RP1/SCL2/IOMAF2/RA0 54  Vsg

5 ADS5ANN1/AD5ANO/CVDAN7/CMP6B/RP8/SDA2/ 55  Vpp
IOMAF1/RA7

6 CVDTX22/RP68/RE3 56 RP41/APWM1L/IOMAD8/IOMBF3/RC8

7 PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1 57 RP42/SD0O2/IOMBF2/RC9B)

8 Vs 58  RP39/SCL3/RC6

9 Vbp 59 RP40/SDA3/IOMAF7/RC7

10 CVDTX21/RP67/RE2 60 Vss

11 CVDAN13/CMP5D/RP14/RA13 61 Vbp

12 AD5ANNZ2/AD5AN2/CVDAN11/CMPNF/CMP6C/RP12/RA11 62 0OSCO/CLKO/RP33/IOMAF5/RCOG)

13 DACOUT2/AD5AN3/CVDAN8/CMP5A/IBIAS3/ISRC3/ 63  OSCI/CLKI/RP34/I0MAF6/RC1
RP9/RA8

14 UREF/AD1AN3/CVDAN9/CMP5B/CMP7A/IBIAS2/ISRC2/ 64 PGC3/RP35/PWM4H/IOMAD7/RC2
RP10/RA9

15 AD1TANN1/AD1AN4/CVDAN10/CMPNE/CMP5C/RP11/RA10 65 PGD3/RP38/PWM4L/IOMAD6/RC5

16 CVDTX23/RP69/RE4 66 RP36/PWM3H/IOMAD5/RC3

@ MICROCHIP
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Table 9. 100-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPSSlO/dsPIC33AKXXXMPSZlO) (1.2) (continued)

I S

CVDAN15/RP16/RA15 RP37/PWM3L/IOMAD4/RC4

18 AVsg 68 RP43/PWM7H/IOMBD5/IOMBF1/RC10

19 AVpp 69 RP44/PWM7L/IOMBD4/IOMBFO/RC11

20 CVDAN14/CMP1D/RP15/RA14 70 RP45/PWM8H/IOMBD7/RC12

21 OATOUT/ADTANO/CVDAN2/CMP1A/RP3/RA2 71 RP46/PWMS8L/IOMBD6/RC13

22 OA1IN-/ADTANNZ2/AD1AN2/CVDAN3/CMPNC/ 72 Vss
CMP1C/RP4/RA3

23 OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4 73 Vpp

24 OA30UT/AD3ANO/CVDANS5/CMP3A/RP6/INTO/RAS 74  RP47/APWM3H/IOMBD9/RC14

25 OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/ 75 RP48/APWM3L/IOMBD8/RC15
CMP3C/RP7/RA6

26 OA3IN+/AD3AN1/AD4AN5/CVDAN21/CVDTX5/CMP3B/ 76 RP58/PWM6H/IOMBD3/IOMBF7/RD9
RP22/RB5

27 CVDAN28/CVDTX12/CMP3D/RP29/RB12 77 RP59/PWM6L/IOMBD2/IOMAF9/I0OMBF9/RD10

28 Vss 78 RP49/PWM2H/IOMAD3/RDO0O

29 Vbop 79  TCK/RP50/PWM2L/IOMAD2/RD1

30 AD3ANN1/AD3AN3/CVDAN29/CVDTX13/RP30/RB13 80 Vg

31 OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RBO 81 Vpp

32 TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/ 82 TDO/RP51/PWM1H/IOMAD1/RD2
CMP2C/RP18/RB1

33 OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2 83  TDI/RP52/PWM1L/IOMADO/RD3

34 AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8 84 SWVpp

35 AD2ANN1T/AD2AN3/CVDAN25/CVDTX9/CMP8D/RP26/RB9 85 Ly

36 AD2AN5/CVDAN31/CVDTX15/RP32/RB15 86  SWVss

37 AD3AN4/CVDTX29/RP81/RF0O 87  Vppcore

38  CVDTX30/RP82/RF1 88 Vs

39  CVDTX31/RP83/RF2 89  Vpp

40 Vss 90 RP54/PWM5H/ASCL1/I0MBD1/RD5

41 Vbp 91 RP55/PWM5L/ASDA1/10MBDO0/RD6

42 CVDAN30/CVDTX14/CMP8B/RP31/RB14 92 CVDTX16/RP53/ASCL3/IOMBF6/RD4

43  PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3 93  RP60/APWM1H/IOMADS/IOMAF8/IOMBF8/RD11
44  PGC1/AD4ANO/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4 94  RP61/ASDA3/RD12

45  AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/CMP7D/ 95 RP62/IOMBF4/RD13
IBIASO/ISRCO/RP23/RB6

46  AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPAC/IBIAS1/ 96 RP63/APWM2H/IOMAD11/RD14
ISRC1/RP24/I0MAFQO/RB7

47  AD4AN4/CVDAN26/CVDTX10/CMP8A/RP27/SCK2/IOMAF11/ 97  RP64/APWM2L/IOMAD10/IOMBF5/RD15
IOMBF11/RB103)

48 CVDAN27/CVDTX11/CMP7B/RP28/I0MAF10/IOMBF10/ 98 CVDTX17/RP56/ASCL2/IOMAF4/RD7
SDI2/RB11(3)

49 RP84/RF3 99 CVDTX18/RP57/ASDA2/IOMAF3/RD8

50 NC 100 MCLR

Notes:

1. RPnrepresents remappable peripheral functions.
2. Unless otherwise stated, pins are 4x drive strength.

3. This pin has 8x drive strength.
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Figure 8. 100-Pin TQFP
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RA10 15 61 1 Voo
RE4 16 60 [ Vss
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RA2 21 55 1 Vob
RA3 22 54 [ Vss
RA4 23 53 [__] RG2
RAS 24 52 [ 1 RG1
RA6 25 51 ] RGO
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RB8 |34
RB9 []35
RB15 (|36
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RB6 |45
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Table 10. 100-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC510/dsPIC33AKXXXMC210) (1.2)

I T
1 CVDTX19/RP65/REQ RP97/RGO
2 CVDTX20/RP66/RE1 52 RP98/APWM4H/IOMBD11/RG1
3 CVDAN12/RP13/RA12 53 RP99/APWMA4L/IOMBD10/RG2
4 PGD2/AD3AN5/CVDANO/RP1/SCL2/IOMAF2/RA0 54  Vss
5 ADS5ANN1/AD5ANO/CVDAN7/RP8/SDA2/IOMAF1/RA7 55  Vpp
6 CVDTX22/RP68/RE3 56 RP41/APWM1L/IOMAD8/IOMBF3/RC8
7 PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1 57 RP42/SD0O2/I0OMBF2/RC9(3)
8 Vss 58 RP39/SCL3/RC6
9 Vbp 59 RP40/SDA3/I0OMAF7/RC7
10 CVDTX21/RP67/RE2 60 Vss
11 CVDAN13/RP14/RA13 61 Vpp
12 AD5ANN2/AD5AN2/CVDAN11/CMPNF/RP12/RA11 62 0OSCO/CLKO/RP33/IOMAF5/RCO®)
13 DACOUT2/AD5AN3/CVDANS8/IBIAS3/ISRC3/RP9/RA8 63  OSCI/CLKI/RP34/I0MAF6/RC1
14 UREF/AD1AN3/CVDAN9/IBIAS2/ISRC2/RP10/RA9 64 PGC3/RP35/PWM4H/IOMAD7/RC2
15 AD1ANN1/AD1AN4/CVDAN10/CMPNE/RP11/RA10 65 PGD3/RP38/PWM4L/IOMAD6/RC5
16 CVDTX23/RP69/RE4 66 RP36/PWM3H/IOMAD5/RC3
17 CVDAN15/RP16/RA15 67 RP37/PWM3L/IOMAD4/RC4
18 AVsg 68 RP43/PWM7H/IOMBD5/IOMBF1/RC10
19 AVpp 69 RP44/PWM7L/IOMBD4/IOMBFO/RC11
24
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Table 10. 100-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMC510/dsPIC33AKXXXMC210) (1.2) (continued)

I S

21
22

23
24
25

26

27
28
29
30
31
32

33
34
35
36
37
38
39
40
M
42
43
44
45

46

47

48
49
50

Notes:

CVDAN14/CMP1D/RP15/RA14
OA10UT/AD1ANO/CVDAN2/CMP1A/RP3/RA2
OA1IN-/ADTANN2/AD1AN2/CVDAN3/CMPNC/
CMP1C/RP4/RA3
OAT1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4
OA30UT/AD3ANO/CVDAN5/CMP3A/RP6/INTO/RAS

OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/
CMP3C/RP7/RA6

OA3IN+/AD3AN1/AD4AN5/CVDAN21/CVDTX5/CMP3B/
RP22/RB5

CVDAN28/CVDTX12/CMP3D/RP29/RB12

Vss

Vop

AD3ANN1/AD3AN3/CVDAN29/CVDTX13/RP30/RB13
OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RBO

TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/
CMP2C/RP18/RB1

OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2
AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8
AD2ANN1/AD2AN3/CVDAN25/CVDTX9/RP26/RB9
AD2AN5/CVDAN31/CVDTX15/RP32/RB15
AD3AN4/CVDTX29/RP81/RFO

CVDTX30/RP82/RF1

CVDTX31/RP83/RF2

Vss

Vbb

CVDAN30/CVDTX14/RP31/RB14
PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3
PGC1/AD4AN0O/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4

AD4ANN2/AD4AN1/CVDAN22/CVDTX6/CMPP/IBIASO/ISRCO/
RP23/RB6

AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPAC/IBIAS1/
ISRC1/RP24/I0MAF0/RB7

AD4AN4/CVDAN26/CVDTX10/RP27/SCK2/IOMAF11/
IOMBF11/RB106)

CVDAN27/CVDTX11/RP28/IOMAF10/I0MBF10/SDI2/RB11(3)
RP84/RF3
NC

1.  RPnrepresents remappable peripheral functions.

2. Unless otherwise stated, pins are 4x drive strength.

3. This pin has 8x drive strength.

@ MICROCHIP

RP45/PWM8H/IOMBD7/RC12

71 RP46/PWMS8L/IOMBD6/RC13

72 Ves

73 Vpp

74  RP47/APWM3H/IOMBD9/RC14

75 RP48/APWM3L/IOMBD8/RC15

76  RP58/PWM6H/IOMBD3/I0OMBF7/RD9

77  RP59/PWM6L/IOMBD2/IOMAF9/IOMBF9/RD10
78  RP49/PWM2H/IOMAD3/RDO

79  TCK/RP50/PWM2L/IOMAD2/RD1

80 Vs

81 Vpp

82 TDO/RP51/PWM1H/IOMAD1/RD2

83 TDI/RP52/PWM1L/IOMADO/RD3

84  SWVpp

85 Ly

86  SWvVes

87  Vppcore

88 Vs

89 Vpp

90 RP54/PWM5H/ASCL1/I0MBD1/RD5

91 RP55/PWM5L/ASDA1/I0MBD0/RD6

92 CVDTX16/RP53/ASCL3/IOMBF6/RD4

93 RP60/APWM1H/IOMAD9/IOMAF8/IOMBF8/RD11
94 RP61/ASDA3/RD12

95 RP62/IOMBF4/RD13

96 RP63/APWM2H/IOMAD11/RD14

97 RP64/APWM2L/IOMAD10/IOMBF5/RD15
98 CVDTX17/RP56/ASCL2/IOMAF4/RD7

99 CVDTX18/RP57/ASDA2/IOMAF3/RD8
100 MCLR
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Figure 9. 128-Pin TQFP
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Table 11. 128-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPS512/dsPIC33AKXXXMPS212)(1:2)

P | S e ncion

Pin

u b WN -

Function
CVDTX19/CMP7C/RP65/REQ
CVDTX20/CMP8C/RP66/RE1
CVDAN12/RP13/RA12
PGD2/AD3AN5/CVYDANO/CMP6A/RP1/SCL2/IOMAF2/RA0

AD5ANN1/AD5ANO/CVDAN7/CMP6B/RP8/SDA2/
IOMAF1/RA7

CVDTX22/RP68/RE3
PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1
CVDTX28/RP74/RE9

Vss

Vbp

CVDTX21/RP67/RE2

CVDAN13/CMP5D/RP14/RA13
AD5ANN2/AD5AN2/CVDAN1T1/CMPNF/CMP6C/RP12/RA11

DACOUT2/AD5AN3/CVDAN8/CMP5A/IBIAS3/ISRC3/
RP9/RA8

CVDTX27/RP73/RE8

UREF/AD1AN3/CVDAN9/CMP5B/CMP7A/IBIAS2/ISRC2/
RP10/RA9

@ MICROCHIP

65
66
67
68
69

70
71
72
73
74
75
76
77
78

79
80

RP97/RGO
RP98/APWM4H/IOMBD11/RG1
RP99/APWM4L/IOMBD10/RG2
Vss

Vop

NC
RP41/APWM1L/IOMADS8/IOMBF3/RC8
RP42/SD02/IOMBF2/RC9(3)
RP39/SCL3/RC6

RP102/RG5

RP40/SDA3/IOMAF7/RC7

RP103/RG6

Vss

Vbp

0SCO/CLKO/RP33/I0MAF5/RCO)
OSCI/CLKI/RP34/IOMAF6/RC1
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Table 11. 128-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMP5512/dsPIC33AKXXXMP5212)(1 2) (continued)

I "

CVDTX26/RP72/RE7 RP104/RG7

18 ADTANN1/AD1AN4/CVDAN10/CMPNE/CMP5C/RP11/RA10 82 PGC3/RP35/PWM4H/IOMAD7/RC2

19 CVDTX23/RP69/RE4 83 PGD3/RP38/PWM4L/IOMAD6/RC5

20 CVDAN15/RP16/RA15 84  RP36/PWM3H/IOMAD5/RC3

21 AVss 85 RP37/PWM3L/IOMAD4/RC4

22 AVpp 86 RP105/RGS

23 CVDTX25/RP71/RE6 87 RP43/PWM7H/IOMBD5/IOMBF1/RC10

24 CVDAN14/CMP1D/RP15/RA14 88 RP44/PWM7L/IOMBD4/IOMBFO/RC11

25 OATOUT/ADTANO/CVDAN2/CMP1A/RP3/RA2 89 RP106/RG9

26 CVDTX24/RP70/RE5 90 RP101/RG4

27 OATIN-/ADTANN2/AD1AN2/CVDAN3/CMPNC/ 91 RP45/PWM8H/IOMBD7/RC12
CMP1C/RP4/RA3

28 OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4 92 RP46/PWMSBL/IOMBD6/RC13

29 OA30UT/AD3ANO/CVDAN5/CMP3A/RP6/INTO/RAS 93  Vss

30 RP75/RE10 94 Vpp

31 OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/ 95 RP47/APWM3H/IOMBD9/RC14
CMP3C/RP7/RA6

32 NC 96 RP48/APWM3L/IOMBD8/RC15

33 OA3IN+/AD3AN1/AD4AN5/CVDAN21/CVDTX5/CMP3B/ 97 RP113/RHO
RP22/RB5

34 RP91/RF10 98 RP58/PWM6H/IOMBD3/IOMBF7/RD9

35 CVDAN28/CVDTX12/CMP3D/RP29/RB12 99 RP59/PWM6L/IOMBD2/IOMAF9/IOMBF9/RD10

36 RP90/RF9 100 RP114/RH1

37 Vss 101  RP49/PWM2H/IOMAD3/RDO0O

38 Vbp 102 TCK/RP50/PWM2L/IOMAD2/RD1

39 RP89/RF8 103 RP115/RH2

40 AD3ANN1/AD3AN3/CVDAN29/CVDTX13/RP30/RB13 104 Vss

41 OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RBO 105 Vpp

42 RP92/RF11 106 TDO/RP51/PWM1H/IOMAD1/RD2

43 TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/ 107 TDI/RP52/PWM1L/IOMADO/RD3
CMP2C/RP18/RB1

44 OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2 108 SWVpp

45 AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8 109 Ly

46 AD2ANN1/AD2AN3/CVDAN25/CVDTX9/CMP8D/RP26/RB9 110  SWVgg

47 AD2AN5/CVDAN31/CVDTX15/RP32/RB15 111 Vppcore

48 AD3AN4/CVDTX29/RP81/RFO 112 Vss

49 CVDTX30/RP82/RF1 113 Vpp

50 CVDTX31/RP83/RF2 114 NC

51 Vss 115 RP54/PWM5H/ASCL1/IOMBD1/RD5

52 Vbp 116  RP55/PWM5L/ASDA1/I0MBDO0O/RD6

53 RP88/RF7 117 CVDTX16/RP53/ASCL3/IOMBF6/RD4

54 CVDAN30/CVDTX14/CMP8B/RP31/RB14 118 RP60/APWM1H/IOMADY9/IOMAF8/IOMBF8/RD11

55 PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3 119 RP61/ASDA3/RD12

56 RP87/RF6 120 NC

57 PGC1/AD4ANO/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4 121 RP62/IOMBF4/RD13

58 AD4ANNZ2/AD4AN1/CVDAN22/CVDTX6/CMPP/CMP7D/ 122 RP63/APWM2H/IOMAD11/RD14
IBIASO/ISRCO/RP23/RB6

59 RP86/RF5 123 RP64/APWM2L/IOMAD10/IOMBF5/RD15

60 AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMP4C/IBIAS1/ 124 CVDTX17/RP56/ASCL2/IOMAF4/RD7
ISRC1/RP24/I0MAFQO/RB7

61 AD4AN4/CVDAN26/CVDTX10/CMP8A/RP27/SCK2/IOMAF11/ 125 CVDTX18/RP57/ASDA2/IOMAF3/RD8
IOMBF11/RB10®)

62 CVDAN27/CVDTX11/CMP7B/RP28/IOMAF10/I0MBF10/ 126  Vsg
SDI2/RB113)

63 RP84/RF3 127 Vpp

64 NC 128 MCLR
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Table 11. 128-Pin TQFP Complete Pin Function Descriptions (dsPIC33AKXXXMPS512/dsPIC33AKXXXMPS212)(1-2) (continued)

[ Pin | Funcon [ Pn]  Fucton |
Notes:

1.  RPnrepresents remappable peripheral functions.

2. Unless otherwise stated, pins are 4x drive strength.
3. This pin has 8x drive strength.
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Figure 10. 129-Pin TFBGA

@ =5V Tolerant

1 2 3 4 5 6 7 8 9 10 n 12 13
A(flO O ®@ O O @ @ O O O O O O

REO MCLR RD8 RD15 RD13 RD12 RD6 RD3 RD1 RD10 RHO RC14 RC13
sl O O @ O O O @ O O O o o o

RE1 RA12 RD7 RD14 NC RD11 RD5 RD2 RDO RD9 RC15 RG4 RC12
cl O O @ O O O O O

RAO RA7 RE3 Voo Vss RD4 NC RH2 RH1 Voo Vss RCM RG9Y
p|] O O O o O O

RA1 RE9 Vss RC4 RG8 RC10
el O @ O o O O

RA13 RE2 Vop RC2 RC5 RC3
Fl O O O o O O o O O

RA11 RA8 RES SWyss Lx SWVpp RC1 rco®  Ra7
s/l O O O o O O O

RA9 RE7 RA10 VDDCORE Lx Voo Vss RG6 Voo
nl @ O O o O O @ O

RE4 RA15 AVss Vss Voo Vss RC6 RG5 RC7
,J o o o O O O

RA14 RE6 AVpp Voo RC8 Rco®
O o o© O O O

RA2 RE5 RA3 Vss RG2 NC
L o O O O O O O

RA4 RA5 RE10 Vss Voo RB1 RB9 Vss Voo RB3 RB6 RGO RG1
M O O O @ O O O O

RA6 NC RB12 RF8 RBO RB2 RB15 RF1 RF7 RF6 RF5 RB1063) NC
N o o O O O

RB5 RF10 RF9 RB13 RF11 RB8 RFO RF2 RB14 RB4 RB7 rRB11®  RF3

Table 12. 129-Pin TFBGA Complete Pin Function Descriptions (dsPIC33AKXXXMPSSlZ/dsPIC33AKXXXMPSZlZ)“'Z)

e = uncion

m Function
Al CVDTX19/CMP7C/RP65/REO
A2  MCLR

A3 CVDTX18/RP57/ASDA2/IOMAF3/RD8

A4 RP64/APWM2L/IOMAD10/IOMBF5/RD15
A5  RP62/IOMBF4/RD13

A6 RP61/ASDA3/RD12

A7  RP55/PWM5L/ASDA1/I0OMBDO0/RD6

A8  TDI/RP52/PWM1L/IOMADO/RD3

A9  TCK/RP50/PWM2L/IOMAD2/RD1

A10 RP59/PWM6L/IOMBD2/IOMAF9/IOMBF9/RD10
A11  RP113/RHO

A12  RP47/APWM3H/IOMBD9/RC14

A13  RP46/PWM8L/IOMBD6/RC13
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G8
G11
G12
G13

H1

H2

H3

H6

H7

H8
H11
H12
H13

Vop

Vss

RP103/RG6

Vbp
CVDTX23/RP69/RE4
CVDAN15/RP16/RA15
AVss

Vss

Vbp

Vss

RP39/SCL3/RC6
RP102/RG5
RP40/SDA3/IOMAF7/RC7
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Table 12. 129-Pin TFBGA Complete Pin Function Descriptions (dsPIC33AKXXXMPSSlZ/dsPIC33AKXXXMP5212)(1 2) (continued)

I - B L A R
CVDTX20/CMP8C/RP66/RE1 CVDAN14/CMP1D/RP15/RA14
BZ CVDAN12/RP13/RA12 J2 CVDTX25/RP71/RE6
B3 CVDTX17/RP56/ASCL2/IOMAF4/RD7 3 AVpp
B4 RP63/APWM2H/IOMAD11/RD14 J11 Vpp
B5 NC J12  RP41/APWM1L/IOMAD8/IOMBF3/RC8
B6 RP60/APWM1H/IOMAD9/IOMAF8/IOMBF8/RD11 J13  RP42/SD0O2/IOMBF2/RC93)
B7 RP54/PWM5H/ASCL1/10MBD1/RD5 K1 OATOUT/ADTANO/CVDAN2/CMP1A/RP3/RA2
B8 TDO/RP51/PWM1H/IOMAD1/RD2 K2  CVDTX24/RP70/RE5
B9 RP49/PWM2H/IOMAD3/RDO0O K3  OA1IN-/ADT1ANN2/AD1AN2/CVDAN3/CMPNC/
CMP1C/RP4/RA3
B10 RP58/PWM6H/IOMBD3/IOMBF7/RD9 K11  Vss
B11 RP48/APWM3L/IOMBD8/RC15 K12 RP99/APWM4L/IOMBD10/RG2
B12 RP101/RG4 K13 NC
B13 RP45/PWM8H/IOMBD7/RC12 L1 OA1IN+/AD1AN1/AD5AN4/CVDAN4/CMP1B/RP5/RA4
Cc1 PGD2/AD3AN5/CVDANO/CMP6A/RP1/SCL2/IOMAF2/RA0 L2 OA30UT/AD3ANO/CVDAN5/CMP3A/RP6/INTO/RAS
Cc2 AD5ANN1/AD5ANO/CVDAN7/CMP6B/RP8/SDA2/ L3 RP75/RE10
IOMAF1/RA7
c3 CVDTX22/RP68/RE3 L4  Vss
C4  Vpp L5 Vpp
Cc5 Vss L6  TMS/OA2IN-/AD2ANN2/AD2AN2/CVDAN17/CVDTX1/CMP2C/
RP18/RB1
(@) CVDTX16/RP53/ASCL3/IOMBF6/RD4 L7 AD2ANN1/AD2AN3/CVDAN25/CVDTX9/CMP8D/RP26/RB9
C7 NC L8 Ve
C8 RP115/RH2 L9 Vpp
(@°] RP114/RH1 L10 PGD1/AD4AN3/CVDAN19/CVDTX3/CMP4A/RP20/SDA1/RB3
C10  Vpp L11 AD4ANNZ2/AD4AN1/CVDAN22/CVDTX6/CMPP/CMP7D/IBIASO/
ISRCO/RP23/RB6
C11  Ves L12 RP97/RGO
C12 RP44/PWM7L/IOMBD4/IOMBFO0/RC11 L13 RP98/APWM4H/IOMBD11/RG1
C13 RP106/RG9 M1  OA3IN-/AD3ANN2/AD3AN2/CVDAN6/CMPND/
CMP3C/RP7/RA6
D1 PGC2/DACOUT1/AD5AN1/CVDAN1/CMP4D/RP2/RA1 M2 NC
D2 CVDTX28/RP74/RE9 M3  CVDAN28/CVDTX12/CMP3D/RP29/RB12
D3 Vss M4  RP89/RF8
D11 RP37/PWM3L/IOMAD4/RC4 M5  OA20UT/AD2ANO/CVDAN16/CVDTX0/CMP2A/RP17/RB0O
D12 RP105/RG8 M6  OA2IN+/AD2AN1/CVDAN18/CVDTX2/CMP2B/RP19/RB2
D13 RP43/PWM7H/IOMBD5/IOMBF1/RC10 M7  AD2AN5/CVDAN31/CVDTX15/RP32/RB15
E1 CVDAN13/CMP5D/RP14/RA13 M8 CVDTX30/RP82/RF1
E2 CVDTX21/RP67/RE2 M9  RP88/RF7
E3 Vbp M10 RP87/RF6
E11 PGC3/RP35/PWM4H/IOMAD7/RC2 M11 RP86/RF5
E12 PGD3/RP38/PWM4L/IOMAD6/RC5 M12 AD4AN4/CVDAN26/CVDTX10/CMP8A/RP27/SCK2/IOMAF11/
IOMBF11/RB103)
E13 RP36/PWM3H/IOMAD5/RC3 M13 NC
F1 AD5ANN2/AD5AN2/CVDAN11/CMPNF/CMP6C/RP12/RA11 N1 OA3IN+/AD3AN1/AD4AN5/CVDAN21/CVDTX5/CMP3B/
RP22/RB5
F2 DACOUT2/AD5AN3/CVDANS8/CMP5A/IBIAS3/ISRC3/ N2  RP91/RF10
RP9/RA8
F3 CVDTX27/RP73/RE8 N3  RP90/RF9
F6 SWV¢g N4  AD3ANN1/AD3AN3/CVDAN29/CVDTX13/RP30/RB13
F7 Ly N5 RP92/RF11
F8 SWVpp N6  AD2AN4/CVDAN24/CVDTX8/CMP2D/RP25/RB8
F11 OSCI/CLKI/RP34/IOMAF6/RC1 N7  AD3AN4/CVDTX29/RP81/RFO
F12  OSCO/CLKO/RP33/I0MAF5/RCO®3) N8 CVDTX31/RP83/RF2
F13  RP104/RG7 N9 CVDAN30/CVDTX14/CMP8B/RP31/RB14
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Table 12. 129-Pin TFBGA Complete Pin Function Descriptions (dsPIC33AKXXXMPSSlZ/dsPIC33AKXXXMP5212)(1 2) (continued)

I T N . N
UREF/AD1AN3/CVDAN9/CMP5B/CMP7A/IBIAS2/ISRC2/ N10 PGC1/AD4ANO/CVDAN20/CVDTX4/CMP4B/RP21/SCL1/RB4
RP10/RA9

G2  CVDTX26/RP72/RE7 N11 AD4ANN1/AD4AN2/CVDAN23/CVDTX7/CMPAC/IBIAS1/ISRC1/
RP24/I0MAF0/RB7

G3  AD1ANN1/AD1AN4/CVDAN10/CMPNE/CMP5C/RP11/RA10 N12 CVDAI3\127/CVDTX11/CMP7B/RP28/IOMAF1O/IOMBF10/SDI2/
RB11G)

G6  Vppcore N13 RP84/RF3

G7 Ly

Notes:

1. RPnrepresents remappable peripheral functions.
2. Unless otherwise stated, pins are 4x drive strength.
3. This pin has 8x drive strength.
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1. Pinout I/O Descriptions

Table 1-1. Pinout I/O Descriptions

Buffer
Type Type Description

AD1ANO - AD1AN4 I Analog ADC1 positive input channels
AD1TANN1 - ADTANN2 I Analog No ADC1 negative input channels
AD2ANO - AD2AN5 I Analog No ADC2 positive input channels
AD2ANN1 - AD2ANN2 | Analog No ADC2 negative input channels
AD3ANO - AD3AN5 | Analog No ADC3 positive input channels
AD3ANN1 - AD3ANN2 | Analog No ADC3 negative input channels
AD4ANO - AD4AN5 I Analog No ADC4 positive input channels
AD4ANN1 - AD4ANN2 I Analog No ADC4 negative input channels
AD5ANO - AD5AN4 I Analog No ADC5 positive input channels
AD5ANN1 - AD5ANN2 | Analog No ADCS5 negative input channels

ADTRG31 | ST Yes ADC trigger input 31
CLKI | ST/CMOS No External Clock (EC) source input. Always
associated with OSCI pin
CLKO 0 _ No function.

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

CVDTX0-CVDTX31 (e} — No CVD = Capacitive voltage divider for the
integrated touch controller. CVDTX is the
driven capacitive pin.

CVDANO-CVDAN31 Analog No Analog input for the integrated touch
controller.
OSClI ST/CMOS No Oscillator crystal input. ST buffer when

configured in RC mode; CMOS otherwise.

0SCO /O — No Oscillator crystal output. Connects to the
crystal or resonator in Crystal Oscillator
mode. Optionally, it functions as CLKO in RC
and EC modes.

REFCLKI | ST Yes Reference clock input
REFCLKO (6} — Yes Reference clock output
INTO I ST No External Interrupt 0
INT1 | ST Yes External Interrupt 1
INT2 | ST Yes External Interrupt 2
INT3 | ST Yes External Interrupt 3
INT4 | ST Yes External Interrupt 4

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

Note:
1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
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Table 1-1. Pinout I/O Descrlptlons (contlnued

Buffer
Type Type Description

IOCA[15:0] | Interrupt-on-Change input for PORTA
IOCBI[15:0] | ST No Interrupt-on-Change input for PORTB
I0CC[15:0] | ST No Interrupt-on-Change input for PORTC
|0CD[15:0] I ST No Interrupt-on-Change input for PORTD
IOCE[10:0] I ST No Interrupt-on-Change input for PORTE
I0CF[3:0], IOCF[11:5] | ST No Interrupt-on-Change input for PORTF
I0CG[2:0], IOCG[9:4] | ST No Interrupt-on-Change input for PORTG
IOCH[2:0] I ST No Interrupt-on-Change input for PORTH
IOMAD[11:0] 0 ST Yes 1/0 Monitor Bank A reference
IOMBD[11:0] | ST Yes 1/0 Monitor Bank B reference
IOMAF[11:0] | ST Yes 1/0 Monitor Bank A feedback
IOMBF[11:0] I ST Yes I/0 Monitor Bank B feedback
QEIA1 I ST Yes QEIl Input A1
QEIB1 I ST Yes QEl Input B1
QEINDX1 | ST Yes QEl Index 1 input
QEIHOM1 | ST Yes QElI Home 1 input
QEICMP (0] — Yes QEI comparator output
RAO-RA15 1/0 ST No PORTA is a bidirectional I/0O port
RBO-RB15 I/0 ST No PORTB is a bidirectional I/0 port
RCO-RC15 110 ST No PORTC is a bidirectional I/0 port
RDO-RD15 I/0 ST No PORTD is a bidirectional I/0 port
REO-RE15 I/0 ST No PORTE is a bidirectional I/0 port
RFO-RF15 I/0 ST No PORTF is a bidirectional 1/0 port
RG[2:0], RG[9:4] 1/0 ST No PORTG is a bidirectional 1/0 port
RH[2:0] 1/0 ST No PORTH is a bidirectional I/O port
T1CK | ST Yes Timer1 external clock input
U1CTS I ST Yes UART1 clear-to-send
UTRTS (] — Yes UART1 request-to-send
U1RX | ST Yes UART1 receive
U1TX (0] — Yes UART1 transmit
UTDSR I ST Yes UART1 data-set-ready
U1DTR (0] — Yes UART1 data-terminal-ready
u2CTsS I ST Yes UART?2 clear-to-send
U2RTS 0 — Yes UART2 request-to-send
U2RX | ST Yes UART2 receive
U2TXx @) — Yes UART2 transmit
U2DSR I ST Yes UART2 data-set-ready
U2DTR 0 — Yes UART2 data-terminal-ready

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

Note:
1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
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Table 1-1. Pinout I/O Descrlptlons (contlnued

Buffer
Type Type Description

U3CTS | UART3 clear-to-send
U3RTS (0] — Yes UART3 request-to-send
U3RX | ST Yes UART3 receive
U3Tx (0] = Yes UART3 transmit
U3DSR I ST Yes UART3 data-set-ready
U3DTR (0] — Yes UART3 data-terminal-ready
SENT1 | ST Yes SENT1 input
SENT2 I ST Yes SENT2 input
SENT10UT ) — Yes SENT1 output
SENT20UT ) — Yes SENT2 output
PTGTRG24 (0] — Yes PTG trigger output 24
PTGTRG25 O — Yes PTG trigger output 25
TCKI1-TCKI9 | ST Yes SCCP/MCCP timer inputs 1 through 9
ICM1-ICM9 I ST Yes SCCP/MCCP capture tnputs 1 through 9
OCFA-OCFD | — Yes SCCP/MCCP Fault inputs A through D
OCM1-0CM9 0 — Yes SCCP/MCCP compare outputs 1 through 9
SCK1 I/0 ST Yes Synchronous serial clock I/0 for SPI1
SDI1 I ST Yes SPI1 data in
SDO1 (0] — Yes SPI1 data out
SST I/0 ST Yes SPI1 Client synchronization or frame pulse
1/0
SCK2 170 ST Yes Synchronous serial clock I/0 for SPI2
SDI2 I ST Yes SPI2 data in
SDO2 0 — Yes SPI2 data out
SS2 110 ST Yes SPI2 Client synchronization or frame pulse
110
SCK3 I/0 ST Yes Synchronous serial clock I/0 for SPI3
SDI3 I ST Yes SPI3 data in
SDO3 (0] — Yes SPI3 data out
SS3 1/0 ST Yes SPI3 Client synchronization or frame pulse
1/0
SCL1 110 ST No Synchronous serial clock I/0 for 12C1
SDA1 1/0 ST No Synchronous serial data 1/0 for 12C1
ASCL1 1/0 ST No Alternate synchronous serial clock I/0 for
12C1
ASDA1 /0 ST No Alternate synchronous serial data 1/0 for
12C1
SCL2 170 ST No Synchronous serial clock 1/0 for 12C2
SDA2 I/0 ST No Synchronous serial data 1/0 for 12C2
ASCL2 I/0 ST No Alternate synchronous serial clock I/0 for
12C2
AsDAZ 119 =1l No Alternate synchronous serial data I/0 for
12C2

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

Note:
1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
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Table 1-1. Pinout I/O Descrlptlons (contlnued

Buffer
Type Type Description

BISS1SL Yes BiSS1 return input
BISS1GS I ST Yes BiSS1 get sense
BISSTMO O ST Yes BiSS1 output
BISS1MA (6] ST Yes BiSS1 clock
T™MS I ST No JTAG test mode select pin
TCK I ST No JTAG test clock input pin
TDI | ST No JTAG test data input pin
TDO 0 — No JTAG test data output pin
PCI8-PClI18 ST Yes PWM PCl inputs 8 through 18
PCI19-PCI22 ST Yes PWM PCl inputs 19 through 22

|
|
PWMEA-PWMEF (6] — Yes PWM event outputs A through F
PWM1L-PWMS8L (e} — Yes PWM low outputs 1 through 8
PWM1H-PWM8H (e} — Yes PWM high outputs 1 through 8
APWM1L-APWM4L (e} — Yes APWM low outputs 1 through 4
APWM1H-APWM4H (@) — Yes APWM high outputs 1 through 4

CLCINA-CLCIND I ST Yes CLC inputs A through D
CLC10UT-CLC8OUT o — Yes CLC outputs 1 through 8
CMP1A-CMP8A | Analog No Comparator channels 1A through 8A inputs
CMP1B-CMP8B I Analog No Comparator channels 1B through 8B inputs
CMP1C-CMP8C I Analog No Comparator channels 1C through 8C inputs
CMP1D-CMP5D I Analog No Comparator channels 1D through 5D inputs
CMP7D-CMP8D | Analog No Comparator channels 7D through 8D inputs
CMPNC-CMPNF | Analog No All comparators negative inputs
CMPP | Analog No All comparators positive input
DACOUT1 — No DAC1 output voltage

O
DACOUT2 0 — No DAC2 output voltage
(0]

IBIAS3, IBIAS2, IBIAST,
IBIASO/ISRC3, ISRC2,

Analog No Constant-Current outputs 0 through 3

ISRCT, ISRCO
OATIN+ | — No Op Amp 1 positive input
OA1IN- | — No Op Amp 1 negative input
OA10UT @) — No Op Amp 1 output
OA2IN+ | — No Op Amp 2 positive input
OA2IN- | — No Op Amp 2 negative input
OA20UT 0 — No Op Amp 2 output
OA3IN+ | — No Op Amp 3 positive input
OAS3IN- | — No Op Amp 3 negative input
OA30UT @) — No Op Amp 3 output
UREF (@) = No UREF output

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

Note:
1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
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Table 1-1. Pinout I/O Descrlptlons (contlnued

Buffer
Type Type Description

PGD1 Data I/0 pin for programming/debugging
communication channel 1

PGC1 I ST No Clock input pin for programming/ debugging
communication
PGD2 /0 ST No  channell
Data I/0 pin for programming/ debugging
PGC2 | ST No communication channel 2
Clock input pin for programming/ debugging
PGD3 1/0 ST No communication
channel 2
Data I/0 pin for programming/ debugging
No
PGC3 ST 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.
Vpb P — No Positive supply for peripheral logic and I/0
pins
Vss P — No Ground reference for logic and I/0 pins
VbDCORE P — No Positive supply for core logic. This is 1.1V
SWVpp P — No Positive supply for buck regulator circuit
SWVss P — No Ground reference for buck regulator circuit
Lx P — No Switching pin to inductor for buck regulator
circuit

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

Note:
1. Not all pins are available in all package variants. See the Pin Diagrams section for pin availability.
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2. Device Overview

This document contains device-specific information for the dsPIC33AK512MPS512 Digital Signal
Controller (DSC) family of devices.

dsPIC33AK512MPS512 devices contain Digital Signal Processor (DSP) functionality with a high-
performance architecture and a Single and Double Precision Floating Point Unit (FPU).
dsPIC33AK512MPS512 family devices have an internal low-voltage buck converter to supply power
to the core at 1.1V (typical).

Figure 2-1 shows a general block diagram of the core and peripheral modules of the
dsPIC33AK512MPS512 family.
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Figure 2-1. dsPIC33AK512MPS512 Family Block Diagram
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1. Not all I/0 pins or features are implemented on all device pinout configurations. See Pinout I/0
Descriptions for specific implementations by pin count.

2. Some peripheral I/0s are only accessible through Peripheral Pin Select (PPS).
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3.2

3.2.1.

3.3.

Guidelines for Getting Started with Digital Signal Controllers

Basic Connection Requirements

Getting started with the dsPIC33AK512MPS512 family devices requires attention to a minimal set
of device pin connections before proceeding with development. The following pins must always be
connected:

+ All Vpp and Vss power supply pins must be properly biased with required voltages (see Electrical
Characteristics).

« All AVpp and AVss analog supply pins must be properly biased regardless of which analog
modules or components of the dsPIC33A device are used (see Electrical Characteristics).

+ The MCLR pin is connected with Vpp and Vsg based on circuit or application needs.
+  PGCx/PGDx 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)

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 two 0.1 pF (100 nF) in parallel rated at 10-20V.
These capacitors should be low-ESR and have a resonance frequency in the range of 20 MHz and
higher. Ceramic capacitors are recommended.

+ 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 constricted, the capacitor can be placed on the opposite side of the PCB
connected through 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 an additional ceramic-type capacitor in parallel to the decoupling capacitors. The value
can be in the range of 0.01 pF to 0.001 pF. Place this capacitor next to the primary decoupling
capacitors. In high-speed circuit designs, consider implementing a set of capacitances as close to
the power and ground pins as possible. For example, 0.1 yF in parallel with 0.01 pF and 0.001 pF.

+ Maximizing performance: On the board layout from 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. It is equally important to keep the trace
length between the capacitor and the power pins to a minimum, thereby reducing PCB track
inductance.

Bulk Capacitors

For on boards with power traces running longer than six inches in length, it is suggested to use a
bulk capacitor for integrated circuits, including DSCs, to supply a local power source. The value of
the bulk capacitor should be determined based on the trace resistance that connects the power
supply source to the device and the maximum current drawn by the device in the application. In
other words, select the bulk capacitor so that it meets the acceptable voltage sag at the device.
Typical values range from 4.7 pF to 47 pF.

Power Sequencing

The dsPIC33AK512MPS512 family requires power sequencing when running high speeds and heavy
loads. Starting the device at full load or waking from sleep can result in a device Reset from a core
voltage supervisor trip. The recommended method is to ensure that high-power consumers (PLLs,
PLL start-up, etc) are sequenced with delays between one another.
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3.4. Buck Converter Guidelines and Considerations

A buck converter is implemented to power the core at a lower voltage. The buck allows for reduced
power loss and heat generated within the device. The connections are:

+  SWVpp - This power pin is connected to the internal power switches of the buck converter. This
pin has high transient currents and should have a low impedance path to Vpp. A 10 pF (4.7 uF
minimum) capacitor is recommended as close as possible to the pin.

+  SWVss - This power pin is connected to the internal power switches of the buck converter. This
pin has high transient currents and should have a low impedance path to PCB ground.

* Ly - This pin is the output of the H bridge power switches and provides current to the external
inductor. This pin has high transient currents and should have a low impedance trace to the
inductor.

* Vppcore - This pin supplies power from external inductor to the core. A 10 yF capacitor is
required and should be placed as close to the Vppcogre pin and inductor as possible.

The buck converter adjusts duty cycle to maintain a constant voltage output as the current demands
change. Current is delivered to the core through the external inductor and is filtered with the
capacitor in the Vppcore pin. Figure 3-1 illustrates a simplified topology of the buck components
inside the dsPIC .

Figure 3-1. Buck Regulator Topology

SwVDD

Lx

No other connections should be made to the Vppcoge Or Lx pins. The output voltage of the buck
converted is listed in Electrical Characteristics. An example application circuit is shown in Figure 3-2.

48
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Figure 3-2. Example Application Circuit

3.4.1. Buck Design Considerations

VDD
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A1 pF Z210 pF
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The buck regulator runs at a fixed frequency of 3 MHz nominal, and the inductor and Vcoge
capacitor are sized accordingly for the buck's control loop performance. Additional parasitic
resistance and inductance from the PCB pads and traces can shift the operating parameters

and cause instability under certain conditions. Therefore, it is important to minimize all related
trace lengths and compact the buck layout as much as possible. It is recommended to place all
components on the same side of the PCB as the dsPIC device. If the same side is not physically
possible, buck components can be placed on the opposite side with the same goal of minimal trace
length and parasitics. An example layout is shown in Figure 3-3.
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Figure 3-3. Example Buck Component Layout
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3.4.2. Component Selection

The selection of the inductor and a filter capacitor are important for robust operation. The
temperature ratings should be sufficient for the intended environmental conditions. The saturation
current rating and DC resistance requirements are listed in Table 3-1.

Table 3-1. Inductor Selection Guidance

Inductance (pH) DCR (Ohm) Isat (mA)

10 < >300

N

3.5. 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. Ensure
that the MCLR pin (V,4 and V) voltage specifications are met.

50
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For example, Figure 3-4 shows the MCLR pin connections with general circuit components used,
such as resistor R, series resistor R1 and capacitor C, and their placements. It is recommended to
place these passive components with one-quarter inch (6mm) from the MCLR pin.

Figure 3-4. Example of MCLR Pin Connections

=U]
RrR1(2
MCLR

JP

dsPIC33

1 o

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| and V,_ specifications are met.

3. C< 1 pFmay be recommended. However, values of C should be based on Reset timings
required for any application. Make sure to isolate C from the MCLR pin during programming
and debugging operations.

3.6. ICSP Pins

The PGCx and PGDx pins are used for programming and debugging purposes. There are three
pairs of PGCx and PGDx pins to select from based on the application's need of shared pin
functions. There are no configuration bits to explicitly choose which pair is used. Instead, the device
automatically detects which pair is being used to enter ICSP mode and configures itself,accordingly.
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 the value in the range of a few tens of Ohms, not to exceed 100Q.

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 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 (V|y) and Voltage Input Low (V).)
requirements.

3.7. 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 in which 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
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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 POSC,
see Primary Oscillator (POSC).

External Oscillator Layout Guidance

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 in which 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 red<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>