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MICROCHIP

PIC32CM LEOO/LS00/LS60

Ultra-Low Power, Secure and Enhanced Touch MCU

512-KB Flash, 64-KB SRAM with TrustZone, Crypto & Enhanced PTC

Operating Conditions
« 1.62V-3.63V, -40°C to +85°C, DC to 48 MHz (PIC32CM LEQ0/LS00)
. 2.0V -3.63V, -40°C to +85°C, DC to 48 MHz (PIC32CM LS60)
Core
+ Arm® Cortex®-M23 CPU running at up to 48 MHz:
— 264 CoreMark/MHz and 1.03 DMIPS/MHz
—  Single-cycle hardware multiplier
—  Hardware divider
—  Nested Vector Interrupt Controller (NVIC)
—  Memory Protection Unit (MPU)
—  Stack Limit Checking
—  TrustZone® for ARMv8-M (optional)
Memories
- 512/256 KB Flash

. 16/8 KB Data Flash Write-While-Read (WWR) section for non-volatile data
storage

. 64/32 KB SRAM
* 512 bytes TrustRAM with physical protection features
+ 32 KB Boot ROM

System
*  Power-on Reset (POR) and programmable Brown-out Detection (BOD)
. 16-channel Direct Memory Access Controller (DMAC)
. 12-channel event system for Inter-peripheral Core-independent Operation
*«  CRC-32 generator
Low-Power and Power Management

«  Active, Idle, Standby with partial or full SRAM retention and off sleep
modes:

—  Active mode (< 40 yA/MHz for PLO, < 60 uA/MHz for PL2)
— Idle mode (< 15 yA/MHz) with 1.5 ys wake-up time
—  Standby with Full SRAM retention (1.7 pA) with 2.7 ys wake-up
time
—  Off mode (< 100 nA)
«  Static and dynamic power gating architecture
«  Sleepwalking peripherals
«  Two performance levels
+  Embedded Buck/LDO regulator with on-the-fly selection
Security and Safety
«  Upto eight input pins and eight output pins for anti-tampering detections
+  Data Flash
—  Optimized for secure storage
— Address and Data Scrambling with user-defined key (optional)
—  Tamper erase of scrambling key and of one user-defined row

—  Silent access for data read noise reduction
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Security and Safety (Continued)

«  TrustRAM
— Address and Data scrambling with user-defined key
—  Anti-tamper Active Shield on physical TrustRAM
—  Tamper Erase of scrambling key and TrustRAM data
—  Silent access for data read noise reduction
— Data remanence prevention

«  Peripherals
—  One True Random Number Generator (TRNG)

—  AES-256/192/128, SHA-256, and GCM cryptography accelerators
(optional)

—  Secure pin multiplexing capability to isolate secure communication
channels with external devices from the non-secure application
(optional)

«  TrustZone for flexible hardware isolation of memories and peripherals
(optional)
—  Up to five regions for the Flash
—  Up to two regions for the Data Flash
—  Up to two regions for the SRAM

— Individual security attribution for each peripheral, /O, external
interrupt line, and Event System Channel

*  SHA - or HMAC-based secure boot (optional)
+  ATECC608B-TFLXTLS CryptoAuthentication™ Device (optional)

—  One Permanent Primary P-256 Elliptic Curve Cryptography (ECC)
Private Key

—  One Internal Sign Private Key for Key Attestation

—  Three Secondary P-256 ECC Private Keys

—  Signer Public Key from Signer Certificate

—  Public Key Validation Support

—  One Customizable Symmetric Secret Key Slot

— /O Protection Key Slot to Protect Communication

—  Secure Boot Enabled with Customizable Secure Boot Public Key
— ECDH/KDF Key Slot Capable

—  X.509 Compressed Certificate Storage

—  Customizable Certificate Storage Slots

«  Device Identity Composition Engine (DICE) security standard support with
Unique Device Secret (UDS) (optional)

«  Upto three debug access levels

*  Upto three chip erase commands to erase part of or the entire embedded
memories

«  Unique 128-bit serial number
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Timers/Output Compare/input Capture
«  Three 16-bit Timers/Counters (TC), each configurable as:
—  One 16-bit TC with two compare/capture channels
—  One 8-bit TC with two compare/capture channels

—  One 32-bit TC with two compare/capture channels, by using two
TCs

«  Three 24-bit Timers/Counters for Control (TCC), with configurable
extensions:

—  Fault Detection
—  Dithering
—  Dead-time insertion
—  Pattern Generation
«  One 16-bit Timers/Counter for Control (TCC), with fault detection support
*  32-bit Real-Time Counter (RTC) with clock/calendar functions
«  PWM Outputs using TC and TCC peripherals:
—  Upto eight PWM outputs on each 24-bit TCC
—  Upto two PWM outputs on each 16-bit TCC
—  Upto two PWM outputs on each 16-bit TC
*  Watchdog Timer (WDT) with Window mode
Advanced Analog and Touch

*  One 12-bit 1 MSPS Analog-to-Digital Converter (ADC) with up to 24
channels

«  Four Analog Comparators (AC) with window compare function

«  Two 12-bit 1 MSPS Digital-to-Analog Converter (DAC) that can operate
as:

—  Two independent DACs in Single-Ended mode
—  One single DAC in Differential mode
*  Three Operational Amplifiers (OPAMP)
«  One enhanced Peripheral Touch Controller (PTC):
—  Upto 32 self-capacitance channels
— Upto 256 (16 x 16) mutual-capacitance channels

—  Low-power, high-sensitivity, environmentally robust capacitive
touch buttons, sliders, wheels, and trackpads

—  Driven Shield Plus for better noise immunity and moisture tolerance
—  Parallel Acquisition (Boost Mode) through Polarity control

— Hardware noise filtering and noise signal desynchronization for
high conducted immunity

—  Supports wake-up on touch from Standby Sleep mode

Table 1. Packages

Communication Interfaces
«  USB Full Speed Device and Host
—  Crystal-less operation in Device mode using DFLL48M

—  Supports 8 IN endpoints and 8 OUT endpoints in Device mode, no
endpoint size limitations

—  Supports 8 physical pipes in Host mode, no pipe size limitations
— Integrated serial resistors

«  Six Serial Communication Interfaces (SERCOM) that can operate as:
—  USART with full-duplex and single-wire half-duplex configuration
- 1%c up to 3.4 Mbit/s (High-Speed mode)
—  Serial Peripheral Interface (SPI)
- 1807816
- RS-485
—  LIN Host/Client

*  One Inter-IC Sound Interface (I28) with up to 8-slot TDM and PDM

microphone support
Clock Management

*  Flexible clock distribution optimized for low power

e 32.768 kHz crystal oscillator (XOSC32K)

*  32.768 kHz ultra low-power internal RC oscillator (OSCULP32K)

*  0.4to 32 MHz crystal oscillator (XOSC)

. 16/12/8/4 MHz low-power internal RC oscillator (OSC16M)

* 48 MHz digital Frequency-Locked Loop (DFLL48M)

e 32 MHz Ultra low-power digital Frequency-Locked Loop (DFLLULP)

¢ 32-96 MHz fractional digital Phase-Locked Loop (FDPLL96M)

*  Clock Failure Detection on both crystal oscillators (CFD)

«  One frequency meter (FREQM)

Input/QOutput (VO)
*  Upto 80 programmable I/O lines
«  Sixteen external interrupts (EIC)
«  One non-maskable interrupt (NMI)
*  One Four-LUTs Configurable Custom Logic (CCL) that supports:
—  Combinatorial logic functions, such as AND, NAND, OR, and NOR
—  Sequential logic functions, such as Flip-Flop and Latches
Debugger Development Support
«  Two-pin Serial Wire Debug (SWD) programming and debugging interface

«  Four hardware breakpoints, two data watchpoints

Pin Count 48 64 48 64 100

1/0 Pins (up to) 34 48 34 48 80
Contact/Lead Pitch 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm
Dimensions Body 7x7x0.90 mm 9%x9x1 mm 7X7x1 mm 10x10x1 mm 14x14x1 mm

Notes:
1. 48-pin and 64-pin VQFN packages are with wettable flanks.
2. 48-pin TQFP package is only available for PIC32CM LE0O/LS00.
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Configuration Summary

1. Configuration Summary
Table 1-1. PIC32CM LEOO/LS00/LS60 Family Features

PIC32CM LEOO Family PIC32CM LS00 Family PIC32CM LS60 Family
No Yes

TrustZone for ARMvE&-M

MPU

SysTick Timers

ATECC608B CryptoAuthentication
ATECCB08B-based secure boot
SHA- or HWAC-based secure boot
DICE Security Standard Support

Address and Data Scrambling

Secure Pin Multiplexing (on SERCOM1)

Crypto Accelerators

TRNG

Debug Access Levels (DAL)

DMA Channels

Event System Channels

CRC

External Interrupt Lines/NMI
Brown-out Detection

USB FS/LS Host & Device
SERCOM (Serial Communication)
125

TC (PYWM Outputs)

TCC (PVYWM Outputs)

RTC

WDT (Watchdog)

ADC

DAC

AC (Analog Comparator)

OPAMP

PTC (Peripheral Touch Controller)
CCL (Configurable Custom Logic)

FREQM (Frequency Meter )

1 with 12 regions 2 with 12 regions each

{Secure/Non-Secure)

1 2
(Secure/Non-Secure)

No Yes
No Yes
No Yes
No Yes
TrustRAM TrustRAM, Data Flash
No Yes No
No Yes
Yes
2 3
16
12
Yes
16/1

VDD, VDDCORE and VDDPLL
Yes
6 6 6 (SERCOM1 reserved for ATECC608B)
1
3 (Up to 6 PYWM Outputs)
3 x 24-bit TCC (Up to 20 PWM Outputs) / 1 x 16-bit TCC (Up to 2 PYWM Outputs)
1
1
1
2 independent DACs in Single-Ended mode / 1 single DAC in Differential mode
4
3

1

1 (4 LUTs)

®© 2022 Microchip Technology Inc.
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Configuration Summary

Table 1-2. PIC32CM LE00/LS00/LS60 Device-specific Features (1:2:3)

Device Packages

PIC32CM2532LE00048

SRAM | TrustRAM
(Bytes)

SERCOM
USART/
SPI /’C

[e}
Pins

ADC
Channels

Analog
Comparators
Inputs

EIC
External
Interrupts

OPAMP
Outputs

PTC Self-
capacitance/
Mutual-
capacitance
Channels

CCL | GCLK
Inputs | 1/Os

Tamper
Pins
(Inputs/
Outputs)

VQFN,TQFP
PIC32CM2532L.S00048 256+8 32
PIC32CM2532L.560048 VQFN
512 48 34 6/6/4 14 6 2 12 9 6 26/169 4/4
PIC32CM5164LE00048
VQFN,TQFP
PIC32CM5164L.S00048 512+16 64
PIC32CM5164L.S60048 VQFN
PIC32CM2532LE00064
PIC32CM2532L.S00064 256+8 32
PIC32CM2532L.S60064 VQFN
TQFPY 512 64 48 6/6/6 20 8 3 14 12 8 32/256 6/6
PIC32CM5164LE00064
PIC32CM5164L.S00064 512+16 64
PIC32CM5164L.S60064
PIC32CM2532L.S00100
256+8 32
PIC32CM2532L.S60100
PIC32CM5164LE00100 TQFP 512 100 | 80 6/6/6 24 8 3 16 12 8 32/256 8/8
PIC32CM5164LS00100 512+16 64

PIC32CM5164L.S60100

Notes:

1. I2Cis not supported on all SERCOM pins. Refer to SERCOM I?C peripheral chapter for the list of supported

features for each peripheral instance.

2.  Forthe PIC32CM LS60 family, SERCOM1 is reserved for the ATECC608B.

3. This table only details the specifics of all variants.

© 2022 Microchip Technology Inc. Datasheet
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Ordering Information

2. Ordering Information
PIC32 CM XXXX LE XX XXX -1/ PT - PROTO

Microchip Brand

Recommended for Prototyping only

Product Family Package
CM = Entry Level (Cortex-M23) Y8X = 48-pin TQFP
PT = 64-pin TQFP

PF = 100-pin TQFP

Memory Size USB = 48-pin VQFN
5164 = 512KB FLASH 64 KB RAM 5LX = 64-pin VQFN
2532 = 256KB FLASH 32 KB RAM

Temperature Range
=-40°C to +85°C (Industrial)

Key Feature Set

LE = Low Power
LS = Low Power & Security

Family Variant Pin Count

00 = Standard Device ggi i gi E::
— Wi T— . . -

60 = With ATECC608B CryptoAuthentication™ Device (SiP) 100 = 100 pin

Notes:
1. Devices can be factory programmed with securely key provisioned software. Contact your local Microchip
sales office for more information.
2. Packages U5B (48-pin VQFN) and 5LX (64-pin VQFN) are with wettable flanks.
3. PROTO ordering code extension is only applicable for PIC32CM LS60 Family. This enables prototyping the
ATECCB08B application use case and developing the custom provisioning data-set. PROTO is an ordering
code extension and will not be printed onto the package marking.

© 2022 Microchip Technology Inc. Datasheet DS60001615E-page 15
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Block Diagram

3. Block Diagram

The following figure illustrates the PIC32CM LEOO/LS00/LS60 block diagram.
Figure 3-1. PIC32CM LE00/LS00/LS60 Block Diagram

- PIC32CM LS
512/256 KB Flash Added Features

Crypto Accelerators with Cache
MPU 16/8 KB Data Flash

oB0s Cortex-M23 Scrambling

PROCESSOR
SWCLK
Fmax 48 MHz 128-bit  Unigue ID 64/32 KB RAM
SWDIO
NVM =]
TrustZone for ARMv8-M SRAM CONTROLLER

CONTROLLER

DEVICE
SERVICE @
UNIT
M
DMA ‘

High-Speed Bus Matrix USB FSILS

32 KB ROM

Sortre HOST/DEVICE
:
£ EAS
7 ~ o° ey
AHB-APB AHB-APB oM
BRIDGE B BRIDGE A SOF 1kHZ
(APBB) (APBA)
AN
P CoNTROLLER - (<

MAIN CLOCKS & —
OSCILLATORS CONTROLLER
[ osciem | DFLLULP <}:(>
XIN DFLL48M
xouT | | XOsC
T FDPLL96M
GCLK_IO[7:0] GENERIC CLOCK (=
CONTROLLER
WATCHDOG &
TIMER OA[2:0NEG

PORT

WO[0:7]

= 0A[2:0FOS
FREQUENCY i}
METER ~ % 'g:
i SEN| =
= AIN[23:0]
% VREFA
VREFB
AINT:0]
JEy, 4x ANALOG VouTo
0] COMPARATORS VOUTT
VREFA
EXTINT[15:0 EXTERNAL INTERRUPT
NMI CONTROLLER Y1
I T —
POWER K~
MANAGER
XING2 OSC32K CONTROLLER <:>
XouT32| | XOSC32K OSCULP32K IN[11:0]
. oUT[3:0]
SUPPLY CONTROLLER MCK[1:0
BOD12 VREF <#> SCK[1.0
PR i ) E—
BOD33 Voltage SDO
——| Regulators R = —

RESET RESET (= v
CONTROLLER e

IN[7:0]

REAL-TIME
OUTIT0] COUNTER =

L A\V4 L

Notes:
1. Number of peripheral instances, channels, input/output pins can differ between the different packages.
2. SERCOM1 is reserved to ATECC608B interconnection for the PIC32CM LS60 family.
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Pinout and Packaging

4. Pinout and Packaging

Each pin is controlled by the I/O Pin Controller (PORT) as a general purpose I/O and alternatively can be assigned to
one of the peripheral functions: A, B, C, D, E, G, H, |, J, or K.

The following tables describe the peripheral signals multiplexed to the PORT I/O pins for each package.

I/Os for SERCOM and 128 peripherals are grouped into I/O sets, listed in their IOSET’ column. For these
peripherals, it is mandatory to use 1/Os that belong to the same |/O set. The peripheral’s timings are not
guaranteed when 1/Os from different /O sets are mixed.

A\ CAUTION

The column “Reset State” indicates the reset state of the line with mnemonics:
+ "l/O" or "Peripheral Function" indicates whether the I/O pin resets in I/O mode or in peripheral function mode.
« “PPPO’I"Hi-Z" indicates whether the 1/O is configured as an input, output, or is tri-stated.
+ “PU’/*PD’ indicates whether pull up, pull down, or nothing is enabled.

Note: The schematic checklist chapter provides the user with the requirements regarding the different pin
connections that must be considered before starting any new board design as well as information on the minimum
hardware resources required to quickly develop an application.

4.1 48-pin VQFN and 48-pin TQFP

48-PIN VQFN and TQFP (Top View)(V(

PIC32CM2532(LEOC/LS00/LS60)048
PIC32CM5164(LEOC/LS00/LS60)048

Notes:
1. The 48-pin VQFN package is with wettable flanks.
2. The 48-pin TQFP package is only available for PIC32CM LEOO/LS00.

© 2022 Microchip Technology Inc. Datasheet DS60001615E-page 17
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Table 4-1. 48-pin VQFN/48-pin TQFP I/O PINMUX

@
g
a
i
G
2
@
g
z
i
o
g

PADD/XIN32

PAD1/XOUT32

PAD2(3)(6)

PAD3

AVSS
AVDD

PEO8

PEO9

PAD4

PADS

PADS

Pan7(3)

PADS

PAD9

PA10

PA11

AVSSPLL

VDDPLL

PA12

o
4
£

EXTINT[O]

EXTINT[1]

EXTINT[Z]

EXTINT[3]

EXTINT[8]

EXTINT[3]

EXTINT[4]

EXTINT[5]

EXTINT[6]

EXTINT[7]

EXTINT[O]

EXTINT[1]

EXTINT[Z]

EXTINT[12]

e ] e | e [ ] e [ e | v @] s

o o
o ©
° 4

SERCOMALT
RTC/ USB / Debug

] CREE] SERCOM1/ s Tee
PAD(0] woln]
X¥[1] 0APOS[1] SERCOM1/ 6 Tee
PAD(1] wol1]
AIN[D] X¥(2] VOUTD OANEG[0] SERCOMO/ 3 Tecw
PADI[2] Wo[o]
VREFA AIN[1] X¥(3] OANEG[2] SERCOMO/ 3 Tecw
PAD(3] wort]
AIN[18] X¥v[20] SERCOM3/ 4 TCo INgg] Tecw
PAD(0] woln] wols]
AIN19] Xv[21] SERCOM3/ 4 TCo ouT2) Tecw
PAD(1] wol1] wolT]
VREFB AINZ] AIN[D] 0AOUTZ] SERCOMO/ 3 Teco INfO] Tecw
PAD(0] woln] wol2]
AIN3] AIN[1] X¥(d] 0APOS(2] SERCOMO/ 3 Teco IN[1] Tecw
PAD(1] wol1] wol3]
AIN] AINZ] X¥(s] 0APOS(0] SERCOMO/ 3 et IN[2] Tecw
PAD(2] woln] wol4]
AIN[S] AIN3] VOUT1 0A0UTIO] SERCOMO/ 3 et ouT() Tecw
PAD(3] wol1] wols]
AIN[E] XY(6] SERCOM 1/ 1 SERCOM2/ 2 Teco RTC/ INg3] Tecn S0I 1
PAD[0] PAD(0] woln] IND) wol2]
AINT] X¥(7] SERCOM 1/ 1 SERCOM2/ 2 Teco RTC/ INfa] e MCK[D] 12
PAD[1] PAD(1] wol1] INg1] wol3]
AINE] X¥(8] SERCOM1/ | 1,6 | SERCOMZ/ 2 et GCLKS IN[5] Tecw SCK(] 1
PAD[2] PAD(2] woln] 10(4] wol2]
AIN[Z] X¥(g] SERCOM1/ | 1,6  SERCOMZ/ 2 et GCLKS ouT(] Tecw FS[0] 2
PAD[3] PAD(3] wo[1] 10[3] wol3]
Xv[24] SERCOM2/ 1 SERCOM4/ 2 Tee Ac/ Tecw
PAD[0] PAD(0] woln] CMP[D] wols]

Power Ral

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

VDD

Reset State

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

yoed pue jnouid

Buibe

09S71/00S71/0031 NO2C<€DId
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@
g
g
i
G
2
@
g
=
i
G
4

24

PA13

PA14/XIN

PA15/XOUT

PA1E

PA17

PA1S

PA19

PA20

PA21

PA22

PA23

PA24

PA25

PE22

PE23

vSS

RESET

VDDCORE

VSSCORE

VDDOUT

o
4
&

EXTINT[13]

EXTINT[3]

EXTINT[4]

EXTINT[5]

EXTINTI6]

EXTINT[7]

EXTINT[O]

EXTINT[4]

EXTINT[5]

EXTINT[1]

EXTINT[Z]

EXTINT[3]

EXTINT[4]

EXTINT[6]

EXTINT[7]

| e ] e | e [ ] e | e | v e ] s ]

o
3 8
8 2

SERCOMALT
RTC / USB / Debug

X¥[25] SERCOM2/ 1 SERCOM4/ 2 TCCY ACt Tecw
PAD[1] PAD[1] wo[1] CMP[1] wo[7]
X¥[10] SERCOM2/ 1 SERCOMO/ a T GCLK/ Tecw
PAD[2] PAD[2] wo[o] 10[0] wold]
XY111] SERCOM2/ 1 SERCOMO/ 4 T/ GCLK/ Tecw
PAD[3] PAD[3] wo[1] 1001] wols]
X¥M12] SERCOM 1/ 3 SERCOMO/ a TCcy RTC/ GCLK/ IND] Tecw
PAD[D] PAD[D] wo[o] IN[2] 10[2] Wwols]
X¥[13] SERCOM 1/ 3 SERCOMO/ 4 TCCY RTC/ GCLK/ INJ1] Tecw
PAD[1] PAD[1] wo[1] IN[3] 10[3] wo[7]

X¥[14] SERCOM 1/ 3 SERCOMO/ a TCY RTC/ Act IN[2] Tecw FS(o] 1
PAD[2] PAD[2] wo[o] ouT] CMP[a] wo[2]

X¥[15] SERCOM 1/ 3 SERCOMO/ 4 TCY RTC/ ACt ouTo] Tecw SDO 12
PAD[3] PAD[3] wo[1] ouT] CMP[1] Wwo[3]

X¥122] SERCOM3/ 3 SERCOM2/ 3 TCcu GCLK/ N5 Tecw SCKIO] 2
PAD[2] PAD[2] wo[o] 1014] Wwols]

X¥123] SERCOM3/ 3 SERCOM2/ 3 GCLK/ Tecw SCKI1] 12
PAD[3] PAD[3] 10[5] wo[7]
X¥[18] SERCOMD/ 1 SERCOM2/ 3 T RTC/ GCLK/ INjE] Tecw
PAD[D] PAD[D] wo[o] ouT2 10[2] wold]
X¥[17) SERCOMD/ 1 SERCOM2/ 3 T/ RTC/ GCLK/ IN[7] Tecw
PAD[1] PAD[1] wo[1] ouTE] 1001] wols]
SERCOMD/ 1 SERCOM2/ 3 TCcu [U==1 Act N8 TCe
PAD[2] PAD[2] wo[o] oM CMP[2] wo[2]
SERCOMD/ 1 SERCOM2/ 3 T UsB/ ACt ouT[Z) TCc
PAD[3] PAD[3] wo[1] DP CMP[3] Wwo[3]
SERCOMD/ 1 SERCOMS/ a [U==1 GCLK/ IND] TCea
PAD[2] PAD[2] SOF_1KHZ 10[0] wojn]
SERCOMD/ 1 SERCOMS/ 4 GCLK/ ouTo] TCca
PAD[3] PAD[3] 1001] wo[1]

Reset State

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

yoed pue jnouid
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Notes:

o o s oo

PA3D/ SWCLK

PA31/SWDIO

PEO2

PB03E)

EXTINT[6]

EXTINT[7]

EXTINT[Z]

EXTINT[3]

AIN[10]

AIN[1]

AINE4]

AIN[E]

| wm [ e e | o [ v ][] < |

4
3 H
8 2

SERCOMALT
RTC / USB / Debug

Xv[18] et SWCLK GCLKS INg3] Tecw
woo] 10[0] WO4]

X¥[19] et ouT(] Tecw
wol1] wols]

SERCOM3/ 3 SERCOMS/ 4 e ouT) Tecw

PAD[0] PAD(0] woln] wol2]

SERCOM3/ s SERCOMS/ B e Tecw

PAD[1] PAD(1] wol1] wol3]

All analog pin functions are an the peripheral function B. The peripheral function B must be selected to disable the digital control of the pin

Refer to TCC peripheral chapter for the list of supported features for each peripheral instance

When DACD or DAC1 channel is enabled, respective VOU T0 (PADZ) or VOUT1 (PADT) pins cannat he used for other purposes (excluding analog inputs).

1°C is not supparted on all SERCOM pins . Refer to SERCOM IC peripheral chapter for the list of supported features for each peripheral instance

SERCOM?1 signals are nat available forthe PIC32CM LS60 family as reserved for ATECCE08B interconnection

The transition time of the following pins must be greater than 50y In order to not affect the XOSC32 cycle to cycle jitter.

Reset State

SWCLK,
1.PU

110, Hi-Z

110, Hi-Z

110, Hi-Z
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PIC32CM LEOO/LS00/LS60

Pinout and Packaging

4.2 64-pin VQFN and 64-pin TQFP

64-PIN VQFN and TQFP (Top View)(")

PIC32CM2532(LEOO/LS00/LS60)064
PIC32CM5164(LEOC/LS00/LS60)064

Note:
1. The 64-pin VQFN package is with wettable flanks.

© 2022 Microchip Technology Inc. Datasheet DS60001615E-page 21
and its subsidiaries
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Table 4-2. 64-pin VQFN/64-pin TQFP PINMUX

[ I NI IS N B A A

=
2
: :
: : 2 i
H 3 =
g g
-~
1 PADD /XIN32 EXTINT[O] X¥[0] OANEG[1] SERCOMY/ 6 e
PAD[0] woln]
2 PADT /XOUT32 | EXTINT[1] X¥[1] 0APOS[1] SERCOMY/ 6 ee
PAD[1] wol1]
3 PaD2(3)(6) EXTINT[2] AIN[O] V(2] VOuTOo OANEG(D] SERCOMO/ 3 Teca
PAD[2] woln]
4 PAD3 EXTINT[3 VREFA AIN[1 X[ OANEG[Z] SERCOMO/ 3 Jecy
12) 11 12) 12] P v
5 PED4 EXTINT[4] AIN[12] AIN[E] X[26] 0A0UTI1]
6 PEDS EXTINT5] AIN13] AIN[T] Xv(27]
7 AvSS
8 AVDD
9 PEDS EXTINT[6] AIN[14] Xv[28] ING]
10 PED7 EXTINT[7] AIN[15] X¥[29] INg7]
11 PEDS EXTINT[S AIN[18] X¥(20) SERCOMSY 4 oo INgs) Jecy
Cl ) (L) PAD[0] woln] ) wols]
12 PEDY EXTINT[9] AIN19] Xv[21] SERCOMA/ 4 ow ouT2] Tecar
PAD[1] wol1] wol7]
13 PAD4 EXTINT[4] VREFB AIN2] AIN[O] 0AOUT[2] SERCOMOY 3 Teew IN[O] Jecy
PAD[0] woln] wol2]
14 PAOS EXTINTIS AIN3 AIN[1 X4 0APOS[2] SERCOMU/ 3 Jecwr INf1 Jecy
18] I2) il 14 121 Pt v il v
15 PADE EXTINT[S AIN4 AIN[2 XV OAPOSD] SERCOMY 3 Jects IN[2 Jecy
18] 14 2 15] ) P v 2 o
186 PaD7(3) EXTINT[7] AIN[S] AIN[3] VOUT1 0AQUTO] SERCOMO/ 3 Tee ouT[o] Tecas
PAD[3] wol1] wols]
17 PAS NMI AIN[E] XY(6] SERCOMY/ 1 SERCOM/ 2 Teew RTCAN[D] INg3) et S0I 1
PAD(0] PAD[0] woln] wol2]
18 PADY EXTINT[O] AINT] X¥(7] SERCOMY/ 1 SERCOM/ 2 Teew RTCAN[1] INf4] et MCK[D] 12
PAD(1] PAD[1] wol1] wol3]
19 PA1D EXTINT[1 AIN[S) X8 SERCOM1/ |y ¢ | SERCOMZ 2 Jects ek INgs Jecw SCK[D) 1
0l ) ) PAD(2] ' PAD[2] woln] 10(4] Ll wol2] )
20 A1 EXTINT[Z AIN[ X[ SERCOMI/ |y 5 | SERCOMZ 2 Jects e ouT Jecw FS[0 2
2l ) Ll PAD(3] ' PAD[3] wol1] 10[3] i wol3] L
21 AVSSPLL
22 VDD

Power Rail

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

VDD

Reset State

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z
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continued
n —“““m——- @ —
2 = 2
g = 2
5 3 & 8
. = 8 5 2
= o
2 5 2 5 e @ g 3
] & 8 &
2 :
& g
£
23 VS5
24 VDDPLL
25 PB12 EXTINT[12] KY[30] EIENGRNE) 1 TG ey e Fs[1] 12 VDD 140, HI-Z
PAD[0] Wwo[n] 106] WOls]
SERCOM3/ TCo/ GCLK/ Tcco/
26 PB13 EXTINT[13] KY[31] PAD[1] 1 wolt] 1007] wop] MCK[1] 12 VDD 110, HI-Z
27 PB14 EXTINT[14] SERCOMaY 1.4 Tev RTCAN[4 el IN[9] VDD 140, HI-Z
(] PAD[2] . Wwo[n] 4] 10[0] ] T
28 PB15 EXTINT[15] SERCOMa! 1.4 e RTCAN[S et IN[10] VDD 110, HI-Z
ti PAD[3] . WO[1] 5] 10[1] ] B
29 PA12 EXTINT[12] K¥[24] EIENGRNER) 1 EIENEONY 2 eeey AC/CMP[0] e VDD 140, HI-Z
PAD[0] PAD[D] Wwo[n] WOls]
30 PA13 EXTINT[13] KY[25] EIENGeER) 1 EIEREONY 2 oz AC/ICMP[1] e VDD 110, HI-Z
PAD[1] PAD[1] WO[1] WOo[7]
31 PA14 7 XIN EXTINT[3] KY[10] SERCOM2! 1 SERCOMOY 4 e el Tectr VDD 140, HI-Z
(El ] PAD[2] PAD[2] Wwo[n] 10[0] WO[4] T
32 PA15/X0UT EXTINT[4] Xy SERCOM2! 1 SERCOMOY 4 e et Tectr VDD 110, HI-Z
1“1 ] PAD[3] PAD[3] wol1] 1001] wols] o
33 VS5
34 VDD
35 PATE EXTINT[S] XY[12] EIENGeNRY 3 EIENEONR 4 eeey RTC/AN[2] ey IN[O] e VDD 10, Hi-Z
PAD[O] PAD[0] WO[0] 10[2] WO[B]
SERCOM1/ SERCOMO/ TCC2 GCLK/ Tcco/
36 PATT EXTINTIE] XY[13] PADI] 3 PADI] 4 woitl RTC/AN[3] 10131 IN[1] worrl VDD 10, Hi-Z
37 PA1B EXTINT[7] KY[14] SERCOMIY 3 SERCOMOY 4 ey RTC/OUTO] AC/CMP0] IN[2] Tectr Fs[0 1 VDD 140, HI-Z
4l ] PAD[2] PAD[2] WO[0] 10 (] 2 WOo[2] 0] T
38 PA19 EXTINT[O] KY[18] SERCOMIY 3 SERCOMOY 4 ez RTC/OUT[1 AC/CMP[1 OUT(O] Tectr sDO 12 VDD 110, HI-Z
ol i PAD[3] PAD[3] WOo[1] 0 i ol WO[3] N B
39 PB16 EXTINT[O] EIENGRNE/ 1 ez RTC/OUT[4] ey IN[11] e 501 2 VDD 140, HI-Z
PAD[0] Wwo[n] 10[2] WO[4]
40 PB17 EXTINT[1] EIENEONE/ 1 G2 RTC/OUT[E] ey ouT[3] e VDD 110, HI-Z
PAD[1] WO[1] 10[3] WOls]
41 PA20 EXTINT[4] XY[22] SERCOMaY 3 SERCOM2! 3 Tev el IN[5] Tecor SCKIO] 2 VDD 140, HI-Z
4l 2] PAD[2] PAD[2] Wwo[n] 10[4] 1l WOls] ol T
42 PA21 EXTINT[S] KY[23] SERCOMa! 3 SERCOM2! 3 ceL Tecor SCK[1 12 VDD 110, HI-Z
1l ] PAD[3] PAD[3] 105] WOo[7] 1 - B
43 PA22 EXTINT[1] XY[16] EIENGRNR EIENEONR) 3 TG RTC/OUT[2] ey IN[§] e VDD 10, Hi-Z
PAD[O] PAD[0] WO[0] 10[2] WO[4]
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57

58

PA23

PA24

PA25

PE22

PE23

vSS
RESET
VDDCORE
VSSCORE
VDDOUT

VDD

PA3D/ SWCLK

PA31/SWDIO

PE30

PE31

PEOD

PEO1

PEO2

PE03(6)

EXTINT[2]

EXTINT(3]

EXTINT[4]

EXTINT[6]

EXTINT[7]

EXTINT[6]

EXTINT[7]

EXTINT[14]

EXTINT[15]

EXTINT[0]

EXTINT[1]

EXTINT[2]

EXTINT(3]

e ] e | e e | e e | e ] k]

AIN[18]

AIN[T]

AIN[10]

AIN[1]

AINJ4]

AINE]

o
4
&

X¥[17)

X¥118]

X¥[13]

SERCOMD/
PAD[1]

SERCOMD/
PAD[2]

SERCOMD/
PAD(3]

SERCOMD/
PAD[2]

SERCOMD/
PAD(3]

SERCOM1/
PAD[D]

SERCOM1/
PAD[1]

SERCOM3/
PAD[2]

SERCOMa/
PAD[3]

SERCOM3/
PAD[D]

SERCOMa/
PAD[1]

SERCOMALT

SERCOM2/
PADI1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOMS/
PAD[2]

SERCOMS/
PAD[3]

SERCOM1/
PAD[Z]

SERCOM1/
PAD[3]

SERCOMS/
PAD[O]

SERCOMS/
PAD[1]

SERCOMS/
PAD[Z]

SERCOMS/
PAD[3]

SERCOMS/
PAD[O]

SERCOMS/
PAD[1]

T/
wo[1]

TCcu
wo[o]

T
wo[1]

TCe
wo[o]

TCc
wo[1]

Tecw
wo[o]

Tecw
wo[1]

TCY
wo[o]

TCY
wo[1]

RTC / USB / Debug

RTC/OUT[3) ek N7
131 1o01] m
USB/DM ACICMP[2] IN[8]
USBIDP AC/CMP[3] | OUT[2]
[U==1 GCLK/ N
SOF_1KHZ 10[0] L
eoug ouTn]
1001]
SWCLK eoug IN[3]
10[0]
ouTl1]
IN[1]
IN[2]
ouTn]

o
8
2

TCcw
wols]

TCc
wo[2]

TCC
wola]

TCCy
wo[o]

TCCa
wo[1]

TCCH
wop4]

TCCa
wols]

TCc
wo[2]

TCC
wola]

TCCy
wo[2]

TCCa
wola]

Power Rail

VDD

Reset State

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

SWCLK, 1, PU

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z

110, Hi-Z
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continued

o
I 4
&

Notes:
1 All analog pin functions are an the peripheral function B. The peripheral function B must be selected to disable the digital control of the pin
2 Refer to TCC peripheral chapter for the list of supported features for each peripheral instance
3 When DACD or DAC1 channel is enabled, respective VOU T0 (PADZ) or VOUT1 (PADT) pins cannat he used for other purposes (excluding analog inputs).
a 1°C is not supparted on all SERCOM pins . Refer to SERCOM IC peripheral chapter for the list of supported features for each peripheral instance
5 SERCOM1 signals are not available forthe PIC32CM LS60 family as reserved for ATECCEDSE Interconnection
6 The transition time of the following pins must be greater than 50y In order to not affect the XOSC32 cycle to cycle jitter.

SERCOMALT

RTC / USB / Debug

e ] e | e e | e e | e ] k]

o
8
2

Power Rail

Reset State
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