MICROCHIP

PIC32CM JH00/JHO1

32-bit Arm Cortex-M0+ with 5V Support MCU

512-KB Flash, CAN-FD, PTC and Advanced Analog

Operating Conditions
e« 27V-55V,-40°C to +85°C, DC to 48 MHz
+ 2.7V -5.5V,-40°C to +125°C, DC to 48 MHz

Qualification
* AEC-Q100 Grade 1 (-40°C to 125°C)

Core
+ Arm® Cortex®-M0+ CPU running at up to 48 MHz
— Single-cycle hardware multiplier
—  Micro Trace Buffer
— Memory Protection Unit (MPU)
— Nested Vector Interrupt Controller (NVIC)
Memories
* 512/256 KB Flash
+ 8 KB independent Data Flash for non-volatile data storage
+  64/32 KB SRAM

System
* 12-channel Direct Memory Access Controller (DMAC) with built-
in CRC16/32
* 12-channel Event System for Inter-peripheral Core-independent
operations

* 16 external interrupts (HW debounce) + 1 non-maskable
interrupt

* Hardware Divide and Square Root Accelerator (DIVAS)
» Position Decoder (PDEC) working in quadrature, Hall or Counter
mode
Security and Safety

»  Size-configurable immutable boot section in Flash, allowing
secure boot

» ECC support with fault injection for Flash, Data Flash and
SRAM

* CRC32 computation on SRAM, Flash and Data Flash sections
through the Device Service Unit (DSU)

* MBIST testing of SRAM

* Integrity Check Module (ICM) to monitor memories based
on secure hash algorithm (SHA1, SHA224, SHA256), DMA
assisted

*  Clock failure detection
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Advanced Analog and Touch

Two 12-bit, 1 Msps Analog-to-Digital Converter (ADC) with up to 12
channels each (20 unique channels)

— Differential and single-ended input
— Automatic offset and gain error compensation

— Oversampling and decimation in hardware to support 13, 14,
15 or 16-bit resolution

One 10-bit, 350 ksps Digital-to-Analog Converter (DAC) with
external and internal outputs

Four Analog Comparators (AC) with Window Compare function

Enhanced Peripheral Touch Controller (PTC) with Driven Shield
Plus

— Up to 256 (16 x 16) mutual-capacitance channels

— Up to 32 self-capacitance channels with driven shield plus
capability for better noise immunity and moisture tolerance

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

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

—  Supports wake-up on touch from Standby Sleep mode

Communication Interfaces

Up to eight Serial Communication Interfaces (SERCOM), each
configurable to operate as:

— USART with full-duplex and single-wire half-duplex
configuration

- 1’c up to 3.4 MHz (High-Speed Mode)
Serial Peripheral Interface (SPI)
— LIN Host/Client
— RS-485
- PMBus™, SMBus™
Up to two Controller Area Network (CAN) interfaces:
—  Support for CAN 2.0A/B and CAN-FD (ISO 11898-1:2015)

— Up to two selectable pin locations to switch between two
external CAN transceivers without the need for an external
switch
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Clock Management
»  Flexible clock distribution optimized for low-power
*  48-96 MHz Fractional Digital Phase-Locked Loop (FDPLL96M)
* 0.4-32 MHz crystal oscillator (XOSC)
* 48 MHz internal RC oscillator (OSC48M)
* 32.768 kHz Crystal oscillator (XOSC32K)
» 32.768 kHz internal RC oscillator (OSC32K)

»  32.768 kHz internal Ultra-Low-Power RC oscillator
(OSCULP32K)

*  One frequency meter (FREQM)

Power Management

*  On-chip Voltage Regulator (VREG) with configurable low-power
mode in standby

* Power-on Reset (POR) and programmable Brown-out Detection
(BOD)

» Idle and Standby sleep modes (with logic and SRAM content
retained)

* SleepWalking peripherals

Input/Output (1/0)
*  Up to 84 programmable I/O pins
*  One Configurable Custom Logic (CCL) which supports:
—  Four programmable Look Up Tables
Combinatorial logic functions, such as AND, NAND, OR,
and NOR

Sequential logic functions, such as Flip-Flop and Latches

Debugger Development Support
+  2-wire Serial Wire Debug (SWD) Port Interface for programming
and debugging
*  Four hardware breakpoints, two data watchpoints
*  Micro Trace Buffer (MTB) for instruction trace in SRAM

Table 1. Packages

Timers / Output compare / Input Capture
*  Up to eight 16-bit Timer/Counters (TC), each with two waveform
output channels, configurable as:
One 16-bit TC with two compare/capture channels, or period
register and one compare/capture channel

One 8-bit TC with period register and two compare/capture
channels
One 32-bit TC with two compare/capture channels, by
combining two TCs
*  Two 24-bit and one 16-bit Timer/Counters for Control (TCC), with

extended functions:

—  Up to four compare channels with optional complementary

output
Generation of synchronized pulse width modulation (PWM)
pattern across port pins
Deterministic fault protection, fast decay and configurable
dead-time between complementary output
Dithering that increase resolution with up to 5 bit and reduce
quantization error
— Up to 8 waveform output channels
*  PWM Channels using TC and TCC peripherals:
Up to eight PWM channels on each 24-bit TCC
Up to two PWM channels on each 16-bit TCC
Up to two PWM channels on each 16-bit TC
*  32-bit Real Time Counter (RTC) with clock/calendar function

*  Watchdog Timer (WDT) with Window mode

Pin Count 32 48 64 100 48 64

1/0 Pins (up to) 26 38 52 84 38 52

Contact/Lead Pitch (mm) 0.8 0.5 0.5 0.5 0.5 0.5
Dimensions (mm) 7X7x1 7X7x1 10x10x1 14x14x1 7x7x0.9 9x9x1

Note:

1. 48-pin and 64-pin VQFN packages are with wettable flanks.
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PIC32CM JH00/JHO1

Configuration Summary

1. Configuration Summary

Table 1-1. PIC32CM JH00/JH01 Common Features

PIC32CM JHO00/JHO1

Maximum CPU frequency
Memory Protection Unit
Systick timer

Serial Wire Debug Interface
Immutable Boot Feature

Oscillators

Generic Clock (GCLK)

DMA channels

Event System channels

External Interrupt lines

Divide and Square Root Accelerator (DIVAS)

Time Counter Instances

Waveform/PWM output / Capture input channels per TC instance
TC Maximum and Minimum Capture

Timer Counter for Control (TCC) instances
Waveform/PWM output channels per TCC
Configurable Custom Logic (CCL) (number of LUTSs)
Analog-to-Digital Converter (ADC) instances
Analog Comparators (AC)

Digital-to-Analog Converter (DAC) channels
Real-Time Counter (RTC)

RTC alarms

RTC compare values

PTC with driven shield plus

Frequency Meter (FREQM) reference clock divider
Watchdog Timer (WDT)

Position Decoder (PDEC)

Integrity Check Module (ICM)

CAN-FD instances

SRAM Memory Built-In Self-Test (SMBIST)
Memories CRC32 computation (DSU)

Brown-Out Detection (BOD)

48 MHz
8 regions
1
Yes
Yes

32.768 kHz crystal oscillator (XOSC32K)
0.4-32 MHz crystal oscillator (XOSC)

32.768 kHz internal oscillator (OSC32K)
32.768 kHz ultra-low-power internal oscillator (OSCULP32K)
48 MHz high-accuracy internal oscillator (OSC48M)
96 MHz Fractional Digital Phased Locked Loop (FDPLL96M)

9
12
12
16 with HW debouncing + 1 non-maskable

Yes
8
2

Yes
3

8 for TCCO, 4 for TCC1, 2 for TCC2
4
2
1 AC made of 4 Comparators

1

Yes
1

One 32-bit value or two 16-bit values

Yes

Yes

Yes

Yes

SHA1, SHA224, SHA256
0/1/2
Yes
Yes (SRAM, Flash, Data Flash)

VDD, VDDCORE

© 2022 Microchip Technology Inc.
and its subsidiaries
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PIC32CM JH00/JHO1

Configuration Summary

Table 1-2. PIC32CM JH00/JHO01 Specific Features

Memory Peripherals
SRAM Package | Apc unique | PTC selfimutual cap. TC instances | SERCOM CAN-FD
(KB) channels channels instances instances

1(4)

PIC32CM2532JH01032 256

PIC32CM5164JH01032 512 64
32 | 26 TQFP 10 16/ 8XY - 8Y (1) 4(2)
PIC32CM2532JH00032 = 256 32
PIC32CM5164JH00032 512 64
PIC32CM2532JH01048 = 256 32
2
PIC32CM5164JH01048 512 64
48 | 38 | TQFP,VQFN 14 22 /12XY - 10Y 8 6(3)
PIC32CM2532JH00048 = 256 32
PIC32CM5164JH00048 512 64
8
PIC32CM2532JH01064 256 32
2
PIC32CM5164JH01064 512 64
64 = 52 | TQFP,VQFN 20 32/16XY - 16Y 8 6(3)
PIC32CM2532JH00064 256 32
PIC32CM5164JH00064 512 64
PIC32CM2532JH01100 256 32
2
PIC32CM5164JH01100 512 64
100 @ 84 TQFP 20 32/ 16XY - 16Y 8 8
PIC32CM2532JH00100 = 256 32
PIC32CM5164JH00100 512 64
Notes:
1. TC2 and TC3 are functional but their WO pins not available on these variants.
2. SERCOMO0 to SERCOMS.
3. SERCOMO to SERCOMS5.
4. CANO
© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 7
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PIC32CM JH00/JHO1

Ordering Information

Ordering Information

PIC32 CM XXXX JH XX XXX T - 1/ PT

Microchip Brand

Product Family

CM - Cortex MO+

Memory Size

5164 - 512 kB Flash, 64 kB SRAM
2532 - 256 kB Flash, 32 kB SRAM

Key Feature Set

JH - Industrial

Family Variant

Package Type

PT -32pins TQFP
Y8X - 48 pins TQFP
U5B - 48 pins VQFN®™
PT -64 pins TQFP
5LX - 64 pins VQFN()
PF - 100 pins TQFP

Temperature

| =-40°C to 85°C (Industrial)
E =-40°C to 125°C (Extended Temp.)@

Tape and Reel Flag

T = Tape and reel
No Character = Tray

Pin count

00 - without CAN
01 - with CAN

Notes:

032 - 32 pins
048 - 48 pins
064 - 64 pins
100 - 100 pins

1. Packages U5B (48-pin VQFN) and 5LX (64-pin VQFN) are with wettable flanks.

2. Extended Temp devices are AEC-Q100 Qualified.

© 2022 Microchip Technology Inc.
and its subsidiaries
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PIC32CM JH00/JHO1

Block Diagram

Block Diagram
Figure 3-1. PIC32CM JH00/JH01 Block Diagram
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Block Diagram

Note: The number of peripheral instances, channels, and input/output pins can differ between the different
packages. For additional information, refer to PIC32CM JH00/JHO01 Specific Features.

© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 10
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Pinout and Packaging

Pinout and Packaging
Each pin is controlled by the I/O Pin Controller (PORT) as a general purpose /O and alternatively can be assigned to
one of the peripheral functions: A, B, C,D,E, F, G, H, |, J, or K.
The following tables describe the peripheral signals multiplexed to the PORT 1/O pins for each package.
The column “Reset State” indicates the reset state of the line with mnemonics:
» "l/O" or "Function" indicates whether the 1/O pin resets in /O mode or in peripheral function mode
* “I"’O"/"Hi-Z" indicates whether the I/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 and information on the minimum
hardware resources required to quickly develop an application.

© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 11
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PIC32CM JH00/JHO1

Pinout and Packaging

32-pin TQFP

32-pin TQFP (Top View)

PIC32CM5164JH00032
PIC32CM2532JH00032
PIC32CM5164JH01032
PIC32CM2532JH01032

© 2022 Microchip Technology Inc.

and its subsidiaries

Data Sheet

DS60001632D-page 12



SseleIpISqns S)I pue

*ou| ABojouyos] diyoouoIN 2202 ©

j99ys ejeq

¢1 obed-aze910009SA

Table 4-1. 32-pin TQFP

1 PA0O, XIN32
2 PAO1, XOUT32
3 PA02

4 PAO3

5 PAO4

6 PA05

7 PAO6

8 PAO7

9 AVDD
10 AVSS

1 PA08
12 PA09
13 PA10
14 PA11
15 PA14, XIN
16 PA15, XOUT
17 PA16

18 PA17

19 PA18
20 PA19

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[4]

EXTINT5]

EXTINT6]

EXTINT[7]

NMI

EXTINT[9]

EXTINT[10]

EXTINT[11]

EXTINT[14]

EXTINT[15]

EXTINT[0]

EXTINT[1]

EXTINT[2]

EXTINT[3]

VREFA

AIN[0]

AIN[1]

AIN[4]

AIN[5]

AIN[B]

AIN[7]

AIN[8]

AIN[9]

AIN[10]

AIN[11]

AIN[10]

AIN[11]

AIN[4]

AIN[5]

AIN[0]

AIN[1]

AINE2]

AIN[3]

VouT

SERCOM

SERCOMO/
PAD[0]

SERCOMO/
PAD[1]

SERCOMO/
PAD[2]

SERCOMO/
PAD[3]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOM1/
PADI[0]

SERCOM1/
PAD[1]

SERCOM1/
PAD[2]

SERCOM1/
PAD[3]

SERCOM

SERCOM1/
PADI[0]

SERCOM1/
PAD[1]

SERCOMO/
PADI[0]

SERCOMO/
PAD[1]

SERCOMO/
PAD[2]

SERCOMO/
PAD[3]

SERCOM2/
PADI[0]

SERCOM2/
PAD[1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOM4/
PAD[2]

SERCOM4/
PAD[3]

SERCOM3/
PADI[0]

SERCOM3/
PADI[1]

SERCOM3/
PAD[2]

SERCOMS3/
PAD[3]

TCc2/
wojo]

TCC2/
WO[1]

TCco/
wojo]

TCCO/
WO[1]

TCC1/
WO[0]

TCct/
Wo[1]

TCCO/
WO[0]

TCCO/
WO[1]

Tcc/
wojo]

TCct/
wort]

TC4WO[0]

TC4WO[1]

Tcc2/
wojo]

TCc2/
wolt]

TC4WO[0]

TC4WO[1]

TC7/WO[0]

TC7/WO[1]

TC5/WO[0]

TC5/WO[1]

TC6/WO[0]

TCB/WO[1]

TCC1/
wop2]

TCC1/
WO[3]

Tcco/
wop2]

TCco/
wop3|

TCCo/
WO[4]

TCCO/
WO[5]

TCco/
wors]

TCCO/
WO[7]

TCCo/
wop2]

TCCO/
WO[3]

-
W o
a o
= X
= =
= o
z Q
S <

CMP[2]

CMP[3]

IN[0]

IN[1]

IN[2]

OouT[0]

IN[3]

IN[4]

GCLK/I0[4] IN[5]

GCLK/I0[5] ouT[1]

GCLKI/IO[0]
GCLK/IO[1]
Qpi[o] GCLK/IO[2] IN[O]
QDIf1] GCLK/IO[3] IN[1]
QbI2) CMP[0] IN[2]
CMP[1] ouTIo]

QDI[o]

QDIf1]

QDI[2]

Y[0], DS[0]

Y[1], DS[1]

Y[2], DS[2]

Y[3], DS[3]

Y[4], DS[4]

Y[5], DS[5]

X[0], Y[16],
DS[16]

X1, Y[17],
DS[17]

X[2], Y[18],
DS[18]

X[3], Y[19],
DS[19]

X[4], Y[20],
DS[20]

X[5], Y[21],
DS[21]

X[6], Y[22],
DS[22]

X[7], Y[23],
DS[23]

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

Reset state

110, HI-Z

110, HI-Z

10, HI-Z

110, HI-Z

10, 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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21

22

23

24

25

26

27

28

30

31

Notes:

N

SERCOM

SERCOM

SERCOM3/ SERCOMS/
PA22 EXTINT6] o] ek
SERCOM3/ SERCOMS/
PA23 EXTINT(7] Eal el
SERCOM3/ SERCOMS/
PA24 EXTINT[12] 2o 2o
SERCOM3/ SERCOMS/
PA25 EXTINT[13] - P
PA27 EXTINT[15]
RESET
PA28 EXTINT8]
GND
VDDCORE
VDDIN
PA30, SWCLK EXTINT[10] SE;%C[)Z"]W
PA31, SWDIO EXTINT[11] SE;%‘[);‘]’”’

CAN is only available on PIC32CMxxxxJH01, and is absent on PIC32CMxxxxJH00.

All analog pin functions are on the peripheral function B. The peripheral function B must be selected to disable the digital control of the pin.
12C is not supported on all SERCOM pins. Refer to “SERCOM 12C Pinout table” for the list of supported features for each peripheral instance.
The following High-Sink pins have different properties than the regular pins: PA10, PA11.

For the 32 pins variant, AVDD power supply pin 9 is internally connected to VDDIO.

TCOMWO[0]

TCOMWO[1]

TC1/WOI[0]

TC1/WO[1]

TCC1/
WO[0]

Tcct/
Wo[1]

TCCO/
WO[4]

Tcco/
wops]

Tcct/
wop2]

TCC1/
WO[3]

AC, GCLK, CCL

GCLK/IO[6]

GCLK/IO[7]

CANO/TX CMP[2]

CANO/RX CMP[3]

GCLK/I0[0]

GCLK/IO[0]

SWCLK GCLK/I0[0]

IN[6]

IN[7]

IN[8]

OouT[2]

IN[3]

ouT[1]

=
o

X[10], Y[26],
DS[26]

X[11], Y[27],
DS[27]

VDDIO

VDDIO

VDDIO

VDDIO

VDDIN

VDDIN

VDDIN

VDDIN

VDDIN

Reset state

110, HI-Z

110, HI-Z

110, HI-Z

10, HI-Z

110, HI-Z

SWCLK, |

110, HI-Z

)oed pue jnouid

Buibe
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4.2

PIC32CM JH00/JHO1

Pinout and Packaging

48-pin VQFN and 48-pin TQFP

48-pin VQFN and 48-pin TQFP (Top View) (1)

Figure 4-1. TQFP

PIC32CM5164JH00048
PIC32CM2532JH00048
PIC32CM5164JH01048
PIC32CM2532JH01048

Note:
1. The 48-pin VQFN package is with wettable flanks.

© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 15
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Table 4-2. 48-pin VQFN and 48-pin TQFP

]
w

PA0O, XIN32

20

21

PA01, XOUT32

PA02

PA03

AVSS

AVDD

PB08

PB09

PA04

PA05S

PA06

PAO7

PA08

PA09

PA10

PA11

VDDIO

GND

PB10

PB11

PA12

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[8]

EXTINT[9]

EXTINT[4]

EXTINT[5]

EXTINT6]

EXTINT[7]

NMI

EXTINT[9]

EXTINT[10]

EXTINT[11]

EXTINT[10]

EXTINT[11]

EXTINT[12]

VREFA

AIN[0]

AIN[1]

AIN[2]

AIN[3]

AIN[4]

AIN[5]

AIN[B]

AIN7]

AIN[8]

AIN[9]

AIN[10]

AIN[11]

AIN[4]

AIN[5]

AIN[10]

AIN[11]

AIN[4]

AIN[5]

AIN[O]

AIN[1]

AIN2]

AIN[3]

SERCOM

SERCOMO/
PAD[0]

SERCOMO/
PAD[1]

SERCOMO/
PAD[2]

SERCOMO/
PAD[3]

SERCOM2/
PAD[0]

SERCOM

SERCOM1/
PADI[0]

SERCOM1/
PAD[1]

SERCOM4/
PADI[0]

SERCOM4/
PAD[1]

SERCOMO/
PADI[0]

SERCOMO/
PADI[1]

SERCOMO/
PAD[2]

SERCOMO/
PAD[3]

SERCOM2/
PADI[0]

SERCOM2/
PADI[1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOM4/
PAD[2]

SERCOM4/
PAD[3]

SERCOM4/
PADI[0]

Tcc2
wojo]

TCC2/
WO[1]

TCOMWO[0]

TCOMWO[1]

Tcco/
wo[o]

TCCO/
WO[1]

TCC1/
WO[0]

TCC1/
WO[1]

Tcco/
wo[o]

TCCO/
WO[1]

TCC1/
WO[0]

TCC1/
WO[1]

TC1/WO[0]

TC1/WO[1]

Tcc2/
wojo]

TC7/WO[0]

TC7/WO[1]

TC5/WO[0]

TC5/WO[1]

TC6/WO[0]

TC6/WO[1]

Tcct/
wop2]

TCct/
wop3]

TCCO/
wop2]

TCCO/
WO[3]

TCCO/
WO[4]

TCCO/
WO[5]

TCco/
woie]

CAN (1), PDEC

CAN1/TX

CAN1/RX

AC, GCLK, CCL

CMP[2]

CMP[3]

GCLK/IO[4]

GCLK/I0[5]

GCLK/IO[4]

GCLK/IO[5]

CMP[0]

IN[8]

ouT[2]

IN[O]

IN[1]

IN[2]

ouTo]

IN[3] QDI[0]

IN[4] QDI[1]

IN5] QDif2]

ouT1]

IN[5]

ouT1]

-
o

Y[0], DS[0]

Y[1], DS[1]

Y[14], DS[14]
Y[15], DS[15]
Y[2], DS[2]
Y[3], DS[3]
Y[4], DS[4]

Y[5], DS[5]

X[0], Y[16],
DS[16]

X[1], Y[17],
DS[17]

X[2], Y[18],
DS[18]

X[3], Y[19],
DS[19]

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

Reset state

/0, HI-Z

110, HI-Z

/0, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

/0, HI-Z

110, HI-Z

1/0, HI-Z

)oed pue jnouid
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25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

PA13

PA14, XIN

PA15, XOUT

PA16

PA17

PA18

PA19

PA20

PA21

PA22

PA24

GND

VDDIO

PB22

PB23

VDDCORE

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[0]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[4]

EXTINTS]

EXTINT[6]

EXTINT[7]

EXTINT[12]

EXTINT[13]

EXTINT[6]

EXTINT[7]

EXTINT[15]

EXTINT[8]

SERCOM

SERCOM2/
PAD[1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOM1/
PAD[0]

SERCOM1/
PAD[1]

SERCOM1/
PAD[2]

SERCOM1/
PAD[3]

SERCOMS/
PAD[2]

SERCOMS5/
PAD[3]

SERCOM3/
PAD[0]

SERCOMS3/
PAD[1]

SERCOM3/
PAD[2]

SERCOMS3/
PAD[3]

SERCOM

SERCOM4/
PAD[1]

SERCOM4/
PAD[2]

SERCOM4/
PAD[3]

SERCOM3/
PADI[0]

SERCOMS3/
PAD[1]

SERCOM3/
PAD[2]

SERCOM3/
PAD[3]

SERCOM3/
PAD[2]

SERCOMS3/
PAD[3]

SERCOMS/
PADI[0]

SERCOMS/
PAD[1]

SERCOMS/
PAD[2]

SERCOMS/
PAD[3]

SERCOMS/
PAD[2]

SERCOMS/
PAD[3]

TCC2/
WO[1]

TC4WO[0]

TC4/WO[1]

Tcc2
wojo]

TCC2/
WO[1]

TC4WO[0]

TC4/WO[1]

TC3/WO[0]

TC3/WO[1]

TCOWO[0]

TCO/WO[1]

TC1/WO[0]

TC1/WO[1]

TC3/WO[0]

TC3/WO[1]

TCCO/
WO[7]

TCCO/
WO[4]

TCco/
wops]

TCco/
wope]

TCCO/
WO[7]

TCco/
wop2]

Tcco/
wop3|

TCco/
wope]

TCCO/
WO[7]

TCco/
WOo4]

TCco/
wops]

TCCH/
wopz]

TCC1/
WO[3]

QDI[0]

QDI[1]

Qpif2]

CANO/TX

CANO/RX

CANO/TX

CANO/RX

]
o
o
X
Py
o
Q
g
<

CMP[1]

GCLK/I0[0]

GCLK/I0[1]

GCLK/IO[2]

GCLK/I0[3]

CMP[0]

CMP[1]

GCLK/IO[4]

GCLK/IO[5]

GCLK/IO[6]

GCLK/0[7]

CMP[2]

CMP[3]

GCLK/IO[0]

GCLK/IO[1]

GCLK/IO[0]

GCLK/I0[0]

IN[O]

IN[1]

IN[2]

QOuT[0]

IN6]

IN[7]

IN[8]

ouT[2]

IN[O]

ouT[o]

X[4], Y[20],
DS[20]

X[8], Y[21],
DS[21]

X[6], Y[22],
DS[22]

X[7], Y[23],
DS[23]

X[8], Y[24],
DS[24]

X[9], Y[25],
DSs[25]

X[10], Y[26],
DS[26]

X[11], Y[27],
DS[27]

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIN

VDDIN

VDDIN

Reset state

110, HI-Z

1/0, HI-Z

110, HI-Z

/0, HI-Z

110, HI-Z

1/0, HI-Z

110, HI-Z

/0, HI-Z

110, HI-Z

1/0, HI-Z

110, HI-Z

/0, HI-Z

110, HI-Z

/0, HI-Z

110, HI-Z

/0, HI-Z

)oed pue jnouid
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44

45

46

47

48

Notes:

SERCOM
SERCOM

VDDIN
PA30, SWCLK EXTINT[10] SE;%?ZTW TWCC?[; ]/
PA31, SWDIO EXTINT[11] SE;%C[);\]M/ x:(;:[};
PB02 EXTINT[2] AIN2] SE;CD‘[)(:‘]"S/ TC2/WO[0] | TC5WO[0]
IFERR Sl AIN(3] SE;%%“IAS/ TC2WO[1] | TC5MWO[1]

CAN is only available on PIC32CMxxxxJH01, and is absent on PIC32CMxxxxJHO00.

All analog pin functions are on the peripheral function B. The peripheral function B must be selected to disable the digital control of the pin.
I2C is not supported on all SERCOM pins. Refer to SERCOM I20 Pinout table for the list of supported features for each peripheral instance.
The following High-Sink pins have different properties than the regular pins: PA10, PA11, PB10, PB11.

SWCLK

]
o
o
X
Py
o
Q
g
<

GCLK/I0[0]

IN[3]

ouT[1]

OuT[0]

Y[8], DS[8]

Y[9], DS[9]

VDDIN

VDDIN

AVDD

AVDD

Reset state

SWCLK, |

10, HI-Z

/0, HI-Z

110, HI-Z

)oed pue jnouid

Buibe
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4.3

PIC32CM JH00/JHO1

Pinout and Packaging

64-pin VQFN and 64-pin TQFP

64-pin VQFN and 64-pin TQFP (Top View )()

Figure 4-3. TQFP

Note:

PIC32CM5164JH00064
PIC32CM2532JH00064
PIC32CM5164JH01064
PIC32CM2532JH01064

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

© 2022 Microchip Technology Inc.

and its subsidiaries
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Table 4-3. 64-pin VQFN and 64-pin TQFP

©
]

EXTINT[0]

1

20

21

22

PA0O, XIN32

PAO1, XOUT32

PA02

PA03

PB04

PB05

AVSS

AVDD

PB06

PB07

PB08

PB09

PAO4

PA05

PA06

PA07

PA08

PA09

PA10

PA11

VDDIO

GND

EXTINT[1]

EXTINT[2]
EXTINT[3]
EXTINT[4]

EXTINT[S]

EXTINT[6]

EXTINT[7]

EXTINT[8]

EXTINT[9]

EXTINT[4]

EXTINT[5]

EXTINT[6]

EXTINT[7]

NMI

EXTINT9]

EXTINT[10]

EXTINT[11]

VREFA

AIN[0]

AIN[1]

AIN[2]

AIN[3]

AIN4]

AIN[5]

AIN[6]

AINT)

AIN[8]

AIN[9]

AIN[10]

AIN[11]

AIN[B]

AIN7]

AIN[8]

AIN[9]

AIN[4]

AIN[5]

AIN[10]

AIN[11]

AIN[4]

AIN[5]

AIN[B]

AIN[7]

AIN[O]

AIN[1]

AIN[2]

AIN[3]

VouT

SERCOM

SERCOMO/
PAD[0]

SERCOMO/
PAD[1]

SERCOMO/
PAD[2]

SERCOMO/
PAD[3]

SERCOM1/
PADI0]

SERCOM1/
PAD[1]

SERCOMA4/
PADI[0]

SERCOM4/
PAD[1]

SERCOMO/
PADI[0]

SERCOMO/
PAD[1]

SERCOMO/
PAD2]

SERCOMO/
PAD[3]

SERCOM2/
PADI[0]

SERCOM2/
PAD[1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

Tcc2/
wojo]

TCC2/
WO[1]

TCO/WOI[0]

TCOWO[1]

TCCO/
WO[0]

TCco/
wo[1]

TCCH/
wojo]

TCCH/
WO[1]

TCCO/
WO[0]

TCco/
Wo[1]

TCCH/
wojo]

TCCH/
WO[1]

TC7/WO[0]

TC7WO[1]

TC5WO[0]

TC5/WO[1]

TC6/WO[0]

TC6/WO[1]

TCC1/
WO[2]

TCct/
wop3|

TCco/
wop2]

TCCO/
WO[3]

CAN (1), PDEC

AC, GCLK, CCL

CMP[2]

CMP3]

IN[6]

IN[7)

IN[8]

ouT2]

IN[O]

IN[1]

IN[2]

ouTIo]

IN[3]

IN[4]

GCLK/IO[4] IN[5]

GCLK/IO[5] | OUT[1]

Qi[o]

QDI[1]

QDI[2]

Y[0], DS[0]
Y[1], DS[1]
Y[10}, DS[10]

Y[11], DS[11]

Y[12], DS[12]

Y[13], DS[13]

Y[14], DS[14]

Y[15], DS[15]

Y[2], DS[2]

Y[3], DS[3]

Y[4], DS[4]

Y[5], DS[5]

X[0], Y[16],
DS[16]

X[1], Y[17],
DS[17]

X[2], Y[18],
DS[18]

X[3], Y[19],
DS[19]

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

VDDIO

VDDIO

VDDIO

VDDIO

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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23

24

25

26

27

28

29

30

31

33

34

35

36

37

38

39

40

41

42

PB10

PB11

PB12

PB13

PB14

PB15

PA12

PA13

PA14, XIN

PA15, XOUT

GND

VDDIO

PA16

PA17

PA18

PA19

PB16

PB17

PA20

PA21

EXTINT[10]

EXTINT[11]

EXTINT[12]

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[12]

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[O]

EXTINT[1]

EXTINT[4]

EXTINT[5]

SERCOM

SERCOM4/
PADI[0]

SERCOM4/
PADI[1]

SERCOM4/
PAD[2]

SERCOM4/
PAD[3]

SERCOM2/
PADI[0]

SERCOM2/
PADI[1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOM1/
PAD[0]

SERCOM1/
PAD[1]

SERCOM1/
PAD[2]

SERCOM1/
PAD[3]

SERCOMS/
PADI[0]

SERCOMS5/
PAD[1]

SERCOMS/
PAD[2]

SERCOMS/
PAD[3]

eripheral Functions

SERCOM

SERCOM4/
PAD[2]

SERCOMA4/
PAD([3]

SERCOMA4/
PADI[0]

SERCOMA4/
PADI[1]

SERCOM4/
PAD[2]

SERCOMA4/
PAD(3]

SERCOMS3/
PADI0]

SERCOM3/
PAD[1]

SERCOM3/
PAD2]

SERCOM3/
PAD([3]

SERCOM3/
PAD2]

SERCOM3/
PAD([3]

TC1WO[0]

TC1WO[1]

TCO/WOI[0]

TCO/WO[1]

TC1WO[0]

TC1WO[1]

Tcc2/
wojo]

TCC2/
WO[1]

TC4WO[0]

TC4WO[1]

TCC2/
WO[0]

TCC2/
WO[1]

TC4/WO[0]

TC4/WO[1]

TC2/WO[0]

TC2/WO[1]

TC3/WO[0]

TC3/WO[1]

TCCO/
WO[4]

Tcco/
wops]

TCco/
woie]

TCCO/
WO[7]

TC7WO[0]

TC7WO[1]

TCco/
woie]

TCCO/
WO[7]

TCCO/
WO[4]

TCco/
wops]

TCCO/
WO[6]

TCCO/
WO[7]

TCco/
wop2]

TCco/
wops]

TCCO/
WO[4]

TCCO/
WO[5]

TCco/
woie]

TCco/
wor7]

(s}
w
o
o
z
<
o

CAN1/TX

CAN1/RX

CAN1/TX

CAN1/RX

Qi[o]

Qif1]

QDif2]

AC, GCLK, CCL

GCLK/I0[4]

GCLK/IO[5]

GCLK/IO[6]

GCLK/IO[7]

GCLK/I0[0]

GCLK/IO[1]

CMP[0]

CMP[1]

GCLK/I0[0]

GCLK/IO[1]

GCLK/I0[2]

GCLK/I0[3]

CMP[0]

CMP[1]

GCLK/I0[2]

GCLK/I0[3]

GCLK/I04]

GCLK/IO[5]

IN[5]
ouT(1]
X[12], Y[28],
DS[28]
X[13], Y[29],
DS[29]
X[14], Y[30],
N3] DS[30]
IN[10] X“gggﬁﬂ'
X[4], Y[20],
INIo] DS[20]
X5, Y[21],
IN[1] DS[21]
X6, Y[22],
INZ] DS[22]
ouTIo] X[;]é;;[;:ﬂ'
IN[11]
ouT3)
X8, Y[24],
DS[24]
X9], Y[25],
DS[25]

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

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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43

44

45

46

47

48

49

50

51

52

53

54

55

56

59

60

61

62

63

64

PA22

PA23

PA24

PA25

VDDIO

PB22

PB23

PA27

RESET

PA28

GND

VDDCORE

VDDIN

PA30, SWCLK

PA31, SWDIO

PB30

PB31

PB00

PBO1

PB02

PB03

EXTINT[6]

EXTINT[7]

EXTINT[12]

EXTINT[13]

EXTINT[6]

EXTINT[7]

EXTINT[15]

EXTINT[8]

EXTINT[10]

EXTINT[11]

EXTINT[14]

EXTINT[15]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

AIN[O]

AIN[1]

AIN[2]

AIN[3]

SERCOM

SERCOMS3/
PAD[0]

SERCOM3/
PAD[1]

SERCOM3/
PAD[2]

SERCOM3/
PAD[3]

eripheral Functions

SERCOM

SERCOMS5/
PADI[0]

SERCOMS/
PAD[1]

SERCOMS/
PAD2]

SERCOMS5/
PAD[3]

SERCOMS/
PAD2]

SERCOMS/
PAD([3]

SERCOM1/
PAD[2]

SERCOM1/
PADI[3]

SERCOMS/
PADI[0]

SERCOMS/
PAD[1]

SERCOMS/
PAD[2]

SERCOMS5/
PADI[3]

SERCOMS/
PADI[0]

SERCOMS/
PAD[1]

TCOMWO[0]

TCOMWO[1]

TC1/WOI[0]

TC1/WO[1]

TC3/WO[0]

TC3/WO[1]

TCC1/
WO[0]

TCC1/
WO[1]

TCco/
wojo]

TCco/
wort]

TC3WO[0]

TC3WO[1]

TC2/WO[0]

TC2/WO[1]

TCCO/
WO[4]

Tcco/
wops]

TCct/
wop2]

TCC1/
WO[3]

Tcct/
wop2]

TCct/
wops]

TC6/WO[0]

TC6/WO[1]

TC5/WO[0]

TC5/WO[1]

(s}
w
o
o
z
<
o

CANO/TX

CANO/RX

CANO/TX

CANO/RX

SWCLK

AC, GCLK, CCL

GCLK/IO[6]

GCLK/IO[7]

CMP[2]

CMP[3]

GCLK/IO[0]

GCLK/IO[1]

GCLK/I0[0]

GCLK/I0[0]

GCLK/I0[0]

CMP[2]

CMP[3]

IN[6]

IN[7]

IN[8]

OouT[2]

IN[0]

OouT[0]

IN[3]

ouT(1]

IN[1]

IN[2]

OouT[0]

X[10], Y[26],
DS[26]

X[11], Y[27),
DS[27]

Y[6], DS[6]

Y[7], DS[7]

Y[8], DS[8]

Y[9], DS[9]

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIN

VDDIN

VDDIN

VDDIN

VDDIN

VDDIN

VDDIN

AVDD

AVDD

AVDD

AVDD

Reset state

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

I,PU

110, HI-Z

SWCLK, |

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

)oed pue jnouid
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eripheral Functions

SERCOM

CAN is only available on PIC32CMxxxxJH01, and is absent on PIC32CMxxxxJH00.

All analog pin functions are on the peripheral function B. The peripheral function B must be selected to disable the digital control of the pin.
I2C is not supported on all SERCOM pins. Refer to SERCOM IZC Pinout table for the list of supported features for each peripheral instance.
The following High-Sink pins have different properties than the regular pins: PA10, PA11, PB10, PB11.

SERCOM

o
w
aQ
o
4
<
(3}

AC, GCLK, CCL

Reset state

)oed pue jnouid

Buibe
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Pinout and Packaging

44 100-pin TQFP

100-pin TQFP (Top View)

PIC32CM5164JH00100
PIC32CM2532JH00100
PIC32CM5164JH01100
PIC32CM2532JH01100

© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 24
and its subsidiaries
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Table 4-4. 100-pin TQFP

]
w

EXTINT[0]

1

20

21

22

23

PA0O, XIN32

PAO1, XOUT32

PCO00

PCO1

PC02

PCO03

PA02

PA03

PB04

PB05

AVSS

AVDD

PB06

PBO7

PB08

PB09

PAO4

PA05

PA06

PAO7

PCO05

PC06

PCO7

EXTINT[1]

EXTINT[8]
EXTINT[9]

EXTINT[10]

EXTINT[11]

EXTINT[2]

EXTINT[3]

EXTINT[4]

EXTINT[S]

EXTINT[6]

EXTINT[7]

EXTINT[8]

EXTINT[9]

EXTINT[4]

EXTINTS]

EXTINT[6]

EXTINT[7]

EXTINT[13]

EXTINT[14]

EXTINT[15]

AIN[O]

VREFA AIN[1]

AINE2]
AIN3]
AIN4]
AIN[5]
AIN[B]

AIN[7]

AIN[6]

AIN[7]

AIN[8]

AIN[9]

AIN[4]

AIN[5]

AIN[4]

AIN[5]

AIN[E]

AIN[7]

AIN[O]

AIN[1]

AIN[2]

AIN[3]

SERCOM

SERCOM1/
PADI0]

SERCOM1/
PAD[1]

vouTt

SERCOM4/
PADI[0]

SERCOM4/
PAD[1]

SERCOMO/
PADI0]

SERCOMO/
PAD[1]

SERCOMO/
PAD2]

SERCOMO/
PAD(3]

SERCOMS/
PAD([3]

SERCOM6/
PAD[0]

SERCOMS/
PAD[1]

Tcc
wo[o]

TCC2/
WO[1]

TCO/WO[0]

TCO/WO[1]

TCCO/
WO[0]

TCCO/
WO[1]

Tcc1/
wo[o]

Tcc/
wo[1]

CAN (1), PDEC I
AC, GCLK, CCL I

TC7/WO[0] CMP[2]
TC7/WO[1] CMP[3]
TCC2/
Wolo]
IN[6]
IN[7]
IN[8]
ouT[2]
TC5/WOI0] IN[0]
TC5/WO[1] IN[1]
TC6/WOI0] IN[2]
TC6/WO[1] ouT(o]
TCcc2/
WOI1]

=
o

Y[0], DS[0]

Y[1], DS[1]

Y[10], DS[10]

Y[11], DS[11]

Y[12], DS[12]

Y[13], DS[13]

Y[14], DS[14]

Y[15], DS[15]

Y[2], DS[2]

Y(3], DS[3]

Y[4], DS[4]

Y[5], DS[5]

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

Reset state

I/0, HI-Z

110, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

I/0, HI-Z

110, HI-Z

I/0, 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

)oed pue jnouid
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24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

VDDIO

GND

PA08

PA09

PA10

PA11

VDDIO

PB10

PB11

PB12

PB13

PB14

PB15

PC08

PC09

PC10

PC11

PC12

PC13

PC14

% uw

EXTINT[9]
EXTINT[10]

EXTINT[11]

EXTINT[10]
EXTINT[11]
EXTINT[12]
EXTINT[13]
EXTINT[14]
EXTINT[15]
EXTINT[O]
EXTINT[1]
EXTINT[2]
EXTINT[3]
EXTINT[4]
EXTINT[5]

EXTINT[6]

AIN[8]

AIN[9]

AIN[10]

AIN[11]

AIN[10]

AIN[11]

SERCOM

SERCOMO/
PADI[0]

SERCOMO/
PADI[1]

SERCOMO/
PAD[2]

SERCOMO/
PAD[3]

SERCOM4/
PAD[0]

SERCOM4/
PAD[1]

SERCOM4/
PAD[2]

SERCOM4/
PAD[3]

SERCOM6/
PAD[0]

SERCOMS/
PAD[1]

SERCOMS/
PAD[2]

SERCOMS6/
PAD[3]

SERCOM7/
PAD[0]

SERCOM7/
PADI[1]

SERCOM7/
PAD[2]

SERCOM

SERCOM2/
PADI[0]

SERCOM2/
PAD[1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOM4/
PAD2]

SERCOM4/
PAD[3]

Tcco/
wo[o]

Tcco/
wor1]

TCC1/
WO[0]

TCC1/
wWo[1]

TC1/WO[0]

TC1/WO[1]

TCOWO[0]

TCO/WO[1]

TC1/WO[0]

TC1/WO[1]

Tcct/
wop2]

TCct/
wop3]

TCCO/
wo[2]

TCCO/
WO[3]

TCco/
Wo[4]

TCCO/
WO[5]

TCCO/
WO[6]

TCco/
wor7]

TC7/WO[0]

TC7WO[1]

CAN (1), PDEC I

AC, GCLK, cCL

CAN1/TX

CAN1/RX

CAN1/TX

CAN1/RX

GCLK/IO[4]

GCLK/IO[5]

GCLK/IO[4]

GCLK/IO[5]

GCLK/IO[6]

GCLK/I0[7]

GCLK/IO[0]

GCLK/IO[1]

=
153
o

IN[3]

IN[4]

IN[5]

ouT(1]

IN[5]

ouT1]

IN[9]

IN[10]

QDlI[o]

QDI[1]

QpIf2]

=4
o

X0, Y[16],
DS[16]

X[1], Y[17],
DS[17]

X[2], Y[18],
DS[18]

X[3], Y[19],
DS[19]

X[12], Y[28],
DS[28]

X[13], Y[29],
DS[29]

X[14], Y[30],
DS[30]

X[15], Y[31],
DS[31]

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

Reset state

110, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

I/0, HI-Z

)oed pue jnouid
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45

46

47

48

50

51

52

53

55

56

57

58

59

60

61

62

63

65

PC15

PA12

PA13

PA14, XIN

PA15, XOUT

GND

VDDIO

PA16

PA17

PA18

PA19

PC16

PC17

PC18

PC19

PC20

PC21

GND

VDDIO

PB16

PB17

EXTINT[7]

EXTINT[12]

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[8]

EXTINT[9]

EXTINT[10]

EXTINT[11]

EXTINT[12]

EXTINT[13]

EXTINT[O]

EXTINT[1]

SERCOM

SERCOM7/
PAD[3]

SERCOM2/
PADI[0]

SERCOM2/
PAD[1]

SERCOM2/
PAD[2]

SERCOM2/
PAD[3]

SERCOM1/
PADI[0]

SERCOM1/
PAD[1]

SERCOM1/
PAD[2]

SERCOM1/
PAD3]

SERCOMS/
PADI[0]

SERCOMS/
PAD[1]

SERCOM6/
PAD[2]

SERCOMS/
PAD3]

SERCOMS/
PADI[0]

SERCOMS/
PAD[1]

SERCOM

SERCOM4/
PADI[0]

SERCOM4/
PAD[1]

SERCOM4/
PAD[2]

SERCOM4/
PAD[3]

SERCOM3/
PADI[0]

SERCOM3/
PAD[1]

SERCOM3/
PAD[2]

SERCOM3/
PAD(3]

SERCOM?7/
PADI0]

SERCOM7/
PAD[1]

SERCOM?7/
PAD[2]

SERCOM?7/
PAD3]

Tcc2
wo[o]

Tcc
wor1]

TC4/WO[0]

TC4/WO[1]

Tcc/
wo[o]

TCC2/
WO[1]

TC4/WO[0]

TC4/WO[1]

TC2/WO[0]

TC2/WO[1]

TCco/
wope]

TCco/
wor7]

TCCO/
WO[4]

TCCO/
WO[5]

TCco/
wope]

TCco/
wo7]

TCCO/
WO[2]

TCco/
wop3|

TCco/
WOo4]

TCco/
wops]

CAN (1), PDEC I

AC, GCLK, cCL

CMP[0]
CMP[1]
GCLK/I0[0]
GCLK/IO[1]
QDI[0] = GCLK/IO[2] IN[O]
QDI[] | GCLK/IO[3] IN[1]
Qpif2] CMP[0] IN[2]
CMP[1] ouT(o]
IN[9]
IN[10]
GCLK/I0[2] IN[11]

GCLK/IO[3] OUT[3]

=
153
o

- I

X[4], Y[20],
DS[20]

X[5], Y[21],
DS[21]

X[6], Y[22],
DS[22]

X[7], Y[23],
DS[23]

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

Reset state

110, HI-Z

110, HI-Z

110, HI-Z

I/0, 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

)oed pue jnouid
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66

67

68

69

70

7

72

73

74

75

76

7

78

79

80

81

82

83

85

PB18

PB19

PB20

PB21

PA20

PA21

PA22

PA23

PA24

PA25

GND

VDDIO

PB22

PB23

PB24

PB25

PC24

PC25

PC26

PC27

EXTINT[2]

EXTINT[3]

EXTINT[4]

EXTINT[5]

EXTINT[4]

EXTINT[S]

EXTINT[6]

EXTINT[7]

EXTINT[12]

EXTINT[13]

EXTINT[6]

EXTINT[7]

EXTINT(8]

EXTINT[9]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

SERCOM

SERCOMS5/
PAD[2]

SERCOMS/
PAD[3]

SERCOM3/
PADI[0]

SERCOM3/
PAD([1]

SERCOMS5/
PAD[2]

SERCOMS/
PAD[3]

SERCOM3/
PADI[0]

SERCOM3/
PAD([1]

SERCOM3/
PAD[2]

SERCOM3/
PAD[3]

SERCOMO/
PADI[0]

SERCOMO/
PAD([1]

SERCOMO/
PAD[2]

SERCOMO/
PAD[3]

SERCOM

SERCOM3/
PAD[2]

SERCOM3/
PAD(3]

SERCOM2/
PADI[0]

SERCOM2/
PAD[1]

SERCOM3/
PAD[2]

SERCOM3/
PAD(3]

SERCOMS/
PADI[0]

SERCOMS/
PAD[1]

SERCOMS5/
PAD[2]

SERCOMS/
PAD(3]

SERCOMS/
PAD[2]

SERCOMS5/
PAD[3]

SERCOM4/
PADI[0]

SERCOM4/
PAD[1]

SERCOM4/
PAD[2]

SERCOM4/
PADI[3]

SERCOM1/
PADI[0]

TC3/WO[0]

TC3WO[1]

TCO/WO[0]

TCO/WO[1]

TC1/WO[0]

TC1WO[1]

TC3/WO[0]

TC3/WO[1]

TCCO/
WO[6]

TCco/
wor7]

TCco/
WO[4]

TCco/
woys]

TCC1/
WO[2]

Tcct/
wop3|

o
w
aQ
o
4
<
o

CANO/TX

CANO/RX

CANO/TX

CANO/RX

- I

AC, GCLK, CCL

GCLK/I0[4]
GCLK/I0[5]
GCLK/I0[6]
GCLK/I0[7]
GCLK/IO[4] XIBDLSEIAZ;L
GCLK/IO[5] X[g],s;/zlszlsl.
GCLK/IO[6] IN[6] X[ g;[;ge].
GCLK/I0[7] IN[7] X[E]S,[;[f]?],
CMP[2] IN[8]
CMP[3] ouUT[2)
GCLK/I0[0] IN[O]
GCLK/IO[1] OouT[0]
CMP[0]
CMP[1]

IN[4]

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

VDDIO

Reset state

110, HI-Z

1/0, HI-Z

1/0, HI-Z

I/0, HI-Z

110, HI-Z

1/0, HI-Z

1/0, HI-Z

I/0, HI-Z

110, HI-Z

1/0, HI-Z

110, HI-Z

110, HI-Z

1/0, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

1/0, HI-Z

)oed pue jnouid
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86

87

88

89

90

91

92

95

96

97

98

99

100

Notes:

= ® P

PC28 EXTINT[4]
PA27 EXTINT[15]
RESET
PA28 EXTINT[8]
GND

VDDCORE
VDDIN

PA30, SWCLK EXTINT[10]

PA31, SWDIO EXTINT[11]
PB30 EXTINT[14]
PB31 EXTINT[15]
PBOO EXTINT[O] AIN[O]
PBO1 EXTINT[1] AIN[1]
PB02 EXTINT[2] AIN2]
PB03 EXTINT[3] AIN[3]

SERCOM

CAN is only available on PIC32CMxxxxJH01, and is absent on PIC32CMxxxxJH00.

All analog pin functions are on the peripheral function B. The peripheral function B must be selected to disable the digital control of the pin.
I2C is not supported on all SERCOM pins. Refer to SERCOM I2C Pinout table for the list of supported features for each peripheral instance.
The following High-Sink pins have different properties than the regular pins: PA10, PA11, PB10, PB11.

SERCOM

SERCOM1/
PAD[1]

SERCOM1/
PAD2]

SERCOM1/
PAD(3]

SERCOMS/
PADI0]

SERCOMS5/
PAD[1]

SERCOMS/
PAD2]

SERCOMS/
PAD(3]

SERCOMS/
PADI0]

SERCOMS5/
PAD[1]

Tcc/
wo[o]

Tcc/
Wo[1]

Tcco/
wo[o]

TCCO/
WO[1]

TC3/WO[0]

TC3/WO[1]

TC2/WO[0]

TC2/WO[1]

TCct/
wopz]

TCC1/
WO[3]

TC6/WO[0]

TC6/WO[1]

TC5/WO[0]

TC5/WO[1]

o
w
aQ
o
4
<
o

AC, GCLK, cCL

IN[5]
GCLK/I0[0]
GCLK/I0[0]
SWCLK | GCLK/IO[0] IN[3]
ouT1]
CMP[2)
CMP[3]
IN[1]
IN[2]
ouTIo]

Y[6], DS[6]

Y[7], DS[7]

Y[8], DS[8]

Y[9], DS[9]

VDDIO

VDDIN

VDDIN

VDDIN

VDDIN

VDDIN

VDDIN

VDDIN

AVDD

AVDD

AVDD

AVDD

Reset state

110, HI-Z

110, HI-Z

I, PU

110, HI-Z

SWCLK, |

110, HI-Z

I/0, HI-Z

110, HI-Z

110, HI-Z

110, HI-Z

I/0, HI-Z

110, HI-Z

)oed pue jnouid
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PIC32CM JH00/JHO1

Signal Descriptions List

5. Signal Descriptions List

The following tables provide the details on signal names classified by the peripheral.

Table 5-1. Signal Descriptions List

Analog Comparators (AC)
AIN[7:0]

CMP[3:0]

Analog-to-Digital Converter (ADCx)
AIN[11:0]

VREFA

Digital-to-Analog Converter (DAC)
VOUT

VREFA

External Interrupt Controller (EIC)
EXTINT[15:0]

NMI

Generic Clock Generator (GCLK)
GCLK_IO[7:0]

Custom Control Logic (CCL)
IN[11:0]

OUT[3:0]

Power Manager (PM)

RESET

Serial Communication Interface (SERCOMx)

PAD[3:0]
Oscillators Control (OSCCTRL)
XIN

XOouT

32.768 kHz Oscillators Control (OSC32KCTRL)

XIN32

XOUT32

Timer Counter (TCx)

WO[1:0]

Timer Counter (TCCx)

WOI7:0]

Peripheral Touch Controller (PTC)
X[15:0]

Y[31:0]

General Purpose 1/0 (PORT)

PA31 - PA30 / PA28 - PA27 / PA25 - PAOO
PB31 - PB30 / PB25 - PBOO

PC28 - PC24 / PC21 - PCO5 / PC03 - PCO0

Controller Area Network (CAN) (1)

AC Comparator Inputs

AC Comparator Outputs

ADC Input Channels

ADC Voltage External Reference A

DAC Voltage output

DAC Voltage External Reference A

External Interrupt Pins

External Non-Maskable Interrupt Pin

Generic Clock (source clock inputs or generic clock generator output)

Logic Inputs

Logic Outputs

External Reset Pin (Active Level: LOW)

SERCOM Inputs/Outputs Pads

Crystal or external clock Input

Crystal Output

32.768 kHz Crystal Oscillator or External Clock Input

32.768 kHz Crystal Oscillator Output

Waveform/PWM Outputs / Capture Inputs

Waveform/PWM Outputs

PTC Outputs

PTC Inputs/Outputs

General Purpose |/O Pin in Port A
General Purpose I/0O Pin in Port B

General Purpose |/O Pin in Port C

Analog Input

Digital Output

Analog Input

Analog Input

Analog Output

Analog Input

Digital Input

Digital Input

Digital I/0

Digital Input

Digital Output

Digital Input

Digital /0

Analog Input (Crystal Oscillator)/Digital Input (External Clock)

Analog Output

Analog Input (Crystal Oscillator)/Digital Input (External Clock)

Analog Output

Digital /0

Digital I/0

Digital Outputs

Analog I/0

Digital I/0
Digital /0

Digital I/0
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Signal Descriptions List

........... continued

X

RX

Position Decoder (PDEC)
PDEC[2:0]

Serial Wire Debug interface
SWDIO

SWCLK

Note:

1. CAN is available only on PIC32CMxxxxJHO01.

CAN Transmit Line

CAN Receive Line

PDEC inputs

Serial Wire Debug Bidirectional Data

Serial Wire Debug Clock

Digital Output

Digital Input

Digital Input

Digital I/0

Digital Input
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6. Power Supplies
The PIC32CM JH00/JHO1 has the following power supply pins:

Table 6-1. Power Supply Pins

VDDIN = vDD () Powers I/O lines, OSC48M and internal regulator REG_37 REG_7, REG_8
Powers 1/O lines, ADC, AC, DAC, PTC
= (1) ’ T ’ ’
AVDD = VDD AVSS OSCULP32K, OSC32K, and XOSC32K REG_37 REG_17, REG_19
vDDIO (@) GND Powers I/O lines and XOSC REG_37 REG_4, REG_5
Internal regulated voltage output. Powers the core,
memories, peripherals, and FDPLL96M. Note:
VDDCORE ND RE REG_1, RE
co ¢ VDDCORE is not an input for an external power G_36 G_1,REG_3
supply.
Notes:

1. The same voltage must be applied to both the VDDIN and AVDD pins. This common voltage is referred to as VDD in the data sheet.

2. VDDIO must always be less than or equal to VDDIN = AVDD = VDD.
3. REG_X values: refer to Power Supply Electrical Specifications from the Electrical Characteristics chapter.

The PIC32CM JH00/JHO1 voltage regulator offers two modes:

» Normal mode: This is the default mode in active and idle modes.

* Low-Power (LP) mode: The regulator can switch to this mode during Standby mode, depending on the
STDBYCFG.VREGSMOD and the presence of sleepwalking peripherals. Refer to Table 19-4: Regulator State in
Sleep Mode for additional information.
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Figure 6-1. Power Supplies Block Diagram

wl —_— —

5 . 8 8 &) o
8 3 2 o 5 5 » & 8
2z S 3 S 2 ¥ 7 S

X

PCI[3:0]
PA[7:2]
PB[9:0]
PC[7:5]
PA[25:16]
Digital Logic .
(CPU, Peripherals) PA[13:8]
PB[25:10]
FDDPLL96M PC[28:24]
PC[21:8]
PA[15:14]
PA[1:0]
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Device Start-Up

Device Start-Up

Power-Up Considerations

After power-up, the device is set to its initial state and kept in reset until the power has stabilized throughout the
device.

VDDIN and AVDD must have the same supply sequence, and must be connected together.

Maximum rise and falling rates for VDDIN/AVDD and VDDIO can be found in the Power Supply Section in the
Chapter “Electrical Characteristics”.

Clocks After Reset

After the power has stabilized throughout the device, the device will start with the following default clock
configuration.

+ XOSC, FDPLL96M, XOSC32K, OSC32K are disabled.

* OSCULP32K is enabled, providing a 1.024 kHz clock to the WDT and RTC.

* OSC48M is enabled and divided by 12, providing a 4 MHz clock to GCLKO.

*  GCLK Generator 0 is enabled and undivided, providing a 4 MHZ GCLK_MAIN clock to MCLK.

* GCLK Generators 1 to 8 are disabled.

» CPU and BUS clocks are undivided, running at 4 MHz.

« Some synchronous system clocks are active, allowing software execution. Refer to the Clock Mask Register in

the MCLK - Main Clock for the list of default peripheral clocks running.

After a user reset, the GCLK, XOSC32K, OSC32K and OSCULP32K configurations are reset, except if the related
write lock WRTLOCK bits have been set prior to the reset.

Figure 7-1. Clocks Distribution after Reset (Simplified)

OSCCTRL GCLK
GCLK_MAIN |(CLK_MAIN) LK cPU
0433‘:18”' CLK 05c4aM GCLK Generator 0 = - » CER CLK APBx (4 MHz)
(L) CLK_AHBx
OSCK32CTRL
CLK_ULP32K
32.768 kHz » EIC (32.768 kHz)
OSCULP32K
CLK_ULP1K RTC
1024 Hz = >
WO (1024 Hz)

Initial Instructions Fetching

After reset is released, the CPU starts fetching PC and SP values from the reset address, which is 0x00000000.
This address points to the first executable address in the internal Flash. The code read from the internal Flash is
free to configure the clock system and clock sources. Refer to the Arm Architecture Reference Manual for additional
information on CPU startup (http://www.arm.com).
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After a reset the SRAM content (data and ECC) is random and the ECC feature is enabled by default.
Any 32-bit write will initialize the data and the related ECC bits. However, 8/16-bit writes (which imply an
internal read32/modify/write32) will probably trigger a single or double error on the internal 32-bit read
(depending on the randomness of the 39 bits in memory). Consequently, the SRAM content MUST be
initialized properly before it can be used. The simplest option is to program a basic FOR loop filling the
whole memory or to program a DMA transfer. The written data can take any value. However, care must be
taken to only perform 32-bit writes in SRAM to access variables or DMA descriptors, and to not overwrite
these data during the memory fill. The ECC bits will then be computed for each write and the memory will
then be available for normal use.

A\ CAUTION

7.4 /0 Pins

After reset, the 1/0O pins are tri-stated except:

1. PA30 pin: configured in peripheral mode with pull-up enabled (SWCLK peripheral function selected for
debugger probe detection support).
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8. Product Mapping

Figure 8-1. PIC32CM JH00/JH01 Product Mapping

Global Memory Space AHB-APB Bridge C
FLASH
0x00000000 0x00000000 0x42000000
0x00080000 0x42000400
Reserved
0x00400000 0x20000000 0x42000800
SRAM
0x00420000 64KB 0x42000C00
Reserved 0x20010000
0x00800000 0x42001000
Reserved
0x00806030 0x42001400
Reserved 0x40000000
Ox1FFFFFFF 0x42001800
0x48000200 0x42001C00
Reserved 0x42002000
AHB-APB
0x60000C 0x42002400
e AHB-APB
_______ - 10BUS Bridge A 0x42002800
PORT 0x41000000
0x60000200 0 0x42002C00
0x60000220 DIVAS Reserved
X 0X42000000 0x42003000
Recar ey OXFFFFFFFF
0x600003FF 0x42003400
AHB-APB Bridge A 0x44000000 0x42003800
0x42003C00
PAC 0x45000000
0x40000400 0442004000
PM
0x48000000
— 0x42004400
0x40000C00
0x42004800
RSTC 0x480001FF
0x40001000 AHB-APB Bridge B 0x42004000
CREeL 0x41000000
0x40001400 x 0142005000
OSC32KCTRL 0x41002000 §
0x40001800
0x42005400
0x40001C00 SPE 0x41004000
0x42005800
N GCLK 0x41006000
0x42005C00
WDT 0x41008000 Reserved
0x42006400
RTC
0x40002800 0x4100A000 0x42006800
EIC 0x4100C000
FREQM
0x40003000 Ox41FFFFFF :
AHB-APB Bridge D 0x42007000

MCRAMC 0x43000000 Reserve
0x40003400 O0x42FFFFFF eserved
Reserved 0x43000400
OX4OFFFFFF
0x43000800
0x43000C00
0x43001000
0x43001400
0x43001800
Note:

1. These modules are not available on all variants. Refer to PIC32CMJH Device-Specific Features.
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9. Peripherals

9.1 Clock Distribution
The PIC32CM JHO00/JHO1 clock system is composed of:

» Clock sources (CLK_XXX), which are controlled by OSCCTRL and OSC32KCTRL peripherals
» The Generic Clock Controller (GCLK), which generates and controls the asynchronous clocks of the device
(GCLK_XXX):
— The Generic Clock Generators are programmable prescalers that can use any of the clock sources as a
time base
— The Peripheral Channels select their generic clock from the different GCLK generators to clock their
associated peripherals
* The Main Clock Controller (MCLK), which generates and controls the synchronous clocks of the device:
— This includes the CPU, bus clocks (APB, AHB) as well as the user interfaces of the peripherals

Figure 9-1. Clock Distribution

MCLK
OSCCTRL GCLK GCLK_MAIN Syncronous Clock
I Controller
XOSsC Peripheral Channel 0
=¥ GCLK Generator 0 (FDPLL96M Reference) [ > GCLK_DPLL
0SC48M
»| GCLK Generator 1 [ Peripheral Channel 1 | |
[~ =P (FDPLLOEM Reference) | |~ CC-K-DPLL32K
GCLK_DPLL >
GCLK_DPLL_32K IFRIFHLEE :
- Peripheral Channel 2 » Peripheral 0 |«
Generic %
OSCK32CTRL Clocks 5
pfp-| GCLK Generator X [— gy peripheral Channel 3 Peripheral 1 |« £
XOSC32K 3
(%)
0OSC32K  ** g
OSCULP32K "% =P Peripheral Channel y Peripheral z [« %
<
[ RTC
1 CLK_RTC_OSC
CLK_WDT_OSC WDT
CLK_ULP32K
EIC
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Peripherals
An example using the FDPPL96M as clock source is shown as follows:
» The Generic Clock Generator 0 provides the Main Clock source (48MHz)
» The Generic Clock Generator 1 provides a lower clock to the peripheral (12MHz)
Figure 9-2. 48MHz Clocks System Example (Simplified)
OSCCTRL GCLK
CLK_CPU
CLK_DPLL GCLK Generator 0 GCLK_MAIN CLK_MAIN =
g| FEALLEEL | (Prescaler = 2) > NMELK CLK_APBx _ (48 MHz)
(96 MHz) (48 MHz) oA
. X
OSCK32CTRL GCLK Gene:ator1 W o @ GCLK_XXX‘ Peripheral x ‘J
(Prescaler = 8) >
CLK_XOSC32K (12 MHz) CLK_XXX
(32.768 kHz) (48 MHz)

Note: As the CPU and the peripherals can be in different clock domains, that is, they are clocked from different clock
sources and with different clock speeds, some peripheral accesses by the CPU need to be synchronized. In this case
the peripheral includes a Synchronization Busy (SYNCBUSY) register that can be used to check if a sync operation is
in progress.

For a general description, see Registers Synchronization.

In the data sheet references to synchronous clocks are referring to the CPU and bus clocks, while asynchronous
clocks are clock generated by generic clocks.

Enabling a Peripheral
Configuring a peripheral that relies on an asynchronous clock requires the following Generic Clock Controller (GCLK)
configuration:
» Aclock from the Generic Clock Generator must be configured to use one of the running Clock Sources, and the
Generator must be enabled

» The Peripheral Channel that provides the Generic Clock signal to the peripheral must be configured to use a
running Generic Clock Generator, and the Generic Clock must be enabled

» A synchronous clock provided by the Main Clock Controller (MCLK) is also required to configure the peripheral
user interface

Figure 9-3. SERCOMO Clock Distribution Example

MCLK

Syncronous Clock
Controller

CLK_SERCOMO_APB
OSCCTRL el l

FDPLL96M Generic Clock N Peripheral GCLK_SERCOMO0_CORE |
Generator 1 Channel 17 -

This results in the following registers configuration:

» The source oscillator for a generic clock generator 'n' is selected by writing to the Source bit field in the
Generator Control n register (GCLK.GENCTRLN.SRC).

» A Peripheral Channel ‘m’ can be configured to use a specific Generic Clock Generator by writing to the Generic
Clock Generator bit field in the respective Peripheral Channel m register (GCLK.PCHCTRLmM.GEN)

Note: The Peripheral Channel number, m, is fixed for a given peripheral. See the Mapping table in the description of
GCLK.PCHCTRLm.

All synchronous peripheral clocks are by default enabled after reset (MCLK.AHBMASK, MCLK.APBXxMASK).
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Peripherals
On Demand Clock Requests
Figure 9-4. Clock Request Routing
FDPLL96M w Generic Clock M Generic Clock M Peripheral
Generator Periph. Channel

All clock sources in the system can be run in an on-demand mode: the clock source is in a stopped state unless
a peripheral is requesting the clock source. Clock requests propagate from the peripheral through the GCLK, to the
clock source. If one or more peripheral is using a clock source, the clock source will be started/kept running. As soon

as the clock source is no longer needed and no peripheral has an active request, the clock source will be stopped
until requested again.

The clock request can reach the clock source only if the peripheral, the generic clock and the clock from the Generic
Clock Generator in-between are enabled. The time taken from a clock request being asserted to the clock source
being ready is dependent on the clock source startup time, clock source frequency as well as the divider used in

the Generic Clock Generator. The total startup time Tg,t from a clock request until the clock is available for the
peripheral is between:

Tstart_max = Clock source startup time + 2 x clock source periods + 2 x divided clock source periods
Tstart_min = Clock source startup time + 1 x clock source period + 1 x divided clock source period
The time between the last active clock request stopped and the clock is shut down, Tgq, is between:
Tstop_min = 1 % divided clock source period + 1 x clock source period

Tstop_max = 2 % divided clock source periods + 2 x clock source periods

The On-Demand function can be disabled individually for each clock source by clearing the ONDEMAND bit located
in each clock source controller. Consequently, the clock will always run whatever the clock request status is. This has
the effect of removing the clock source startup time at the cost of power consumption.

The clock request mechanism can be configured to work in standby mode by setting the RUNSDTBY bits of the
modules.

Power Consumption vs. Speed

Due to the nature of the asynchronous clocking of the peripherals, users need to consider either targeting a low-
power or a fast-acting system. If clocking a peripheral with a very low clock, the active power consumption of the
peripheral will be lower. At the same time the synchronization to the synchronous (CPU) clock domain is dependent
on the peripheral clock speed, and will be longer with a slower peripheral clock, giving lower response time and more
time waiting for the synchronization to complete.

© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 39
and its subsidiaries



PIC32CM JH00/JHO1

Peripherals

9.5

Peripheral Dependencies

Table 9-1. Peripherals Configuration Summary for PIC32CM JH00/JHO01

Base
address

Peripheral

NVIC IRQ

name Index

AHB-APB Bridge A (APBA) Peripherals

AHB/APB Clocks

CLK_PAC_AHB Enabled

GCLK Peripheral
Channel Index
(GCLK.PCHCTRL)

PAC Peripheral
Identifier Index
(PAC.WRCTRL)

Events (EVSYS) DMA Trigger
Source Index
Generators
U USER!
(CHANNELN.EVGEN)

(CHCTRLB.TRIGSRC)

_ at reset 0 Not protected .
PAC 0x40000000 0:ERR CLK_PAC_APB Enabled at ) at reset i 85: ACCERR )
reset
PM 0x40000400 0 CLK_PM_APB Enabled at ) 1 Not protected } . }
reset at reset
MCLK 0x40000800 0-CKRDY CLK_MCLK_APB Enabled } 2 Not protected : : }
at reset at reset
RSTC 0x40000C00 } CLK_RSTC_APB Enabled } 3 Not protected ) ) :
at reset at reset
0: DPLLLDRTO 0:FDPLL96M clk
source
1:FDPLL96M
0: DPLLLTO 30KHz
0: DPLLLCKF -
CLK_OSCCTRL_APB 4 Not protected .
OSCCTRL 0x40001000 0: DPLLLCKR Enabled at reset - at reset ) 3: XOSC_FAIL
0:
OSC48MRDY
0: XOSCFAIL -
0: XOSCRDY -
0: CKFAIL
0:
OSC32KCTRL | 0x40001400 = OSC3zKRDY | Ch-OSC32KCTRLAPB - 5 Not protected - 4: XOSC32K_FAIL -
Enabled at reset at reset -
0:
XOSC32KRDY
0: BVDDSRDY
o: CLK_SUPC_APB Enabled 6 Not protected
SUPC 0x40001800 | BODVDDDET - - - s - - -
at reset at reset
0:
BODVDDRDY
GCLK 0x40001C00 R CLK_GCLK_APB Enabled ) 7 Not protected ) } }
at reset at reset
WDT 0x40002000 1-EW CLK_WDT_APB Enabled ) 8 Not protected ) } }
at reset at reset
2: CMPO/
ALARMO 1: RTC_PERD
2: CMP1 5: CMPO/ALARMO
CLK_RTC_APB Enabled 9 Not protected
RTC 0x40002400 2: OVF at reset ) at reset ) 6: CMP1 }
2: PERO-7 7: OVF
8:15: PERO-7
3, NMI: CLK_EIC_APB Enabled at . 10 Not protected .
EIC 0x40002800 EXTINTO-15 reset 2: GCLK_EIC at reset 16-31: EXTINTO-15
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........... continued

Peripheral
name

FREQM

MCRAMC

NVIC IRQ
Index

Base
address

0x40002C00 4: DONE
5: DERR,
0x40003000 SERR

AHB-APB Bridge B (APBB) Peripherals

PORT

DSU

NVMCTRL

DMAC

MTB

0x41000000 31
0x41002000 -
6: FLTCAP,
DERR, SERR,
0x41004000 ERROR,
READY
7: SUSP,
0x41006000 TCMPL, TERR
0x41008000 -

AHB-APB Bridge C (APBC) Peripherals

AHB/APB Clocks

CLK_FREQM_APB
Enabled at reset

CLK_MCRAMC_AHB
Enabled at reset
CLK_MCRAMC_APB
Enabled at reset

CLK_PORT_APB Enabled
at reset

CLK_DSU_AHB Enabled
at reset
CLK_DSU_APB Enabled
at reset

CLK_NVMCTRL_AHB
Enabled at reset
CLK_NVMCTRL_APB
Enabled at reset

CLK_DMAC_AHB Enabled
at reset

GCLK Peripheral
Channel Index
(GCLK.PCHCTRL)

3: Measure

4: Reference

PAC Peripheral
Identifier Index
(PAC.WRCTRL)

11 Not protected
at reset

12 Not protected
at reset

32 Not protected
at reset

33 Protected at
reset

34 Not protected
at reset

35 Not protected
at reset

36 Not protected
at reset

Users(USERm)

1-4: EVO-3

5-8: CHO-3

43: START

44: STOP

Generators

(CHANNELN.EVGEN)

DMA Trigger
Source Index
(CHCTRLB.TRIGSRC)

32-35: CHO-3 -

8: EVDO-11, CLK_EVSYS_APB 5-16: one per 64 Not protected
EVSYS 0x42000000 OVRO-11 Disabled at reset Channel at reset ) ) .
17: sLow (1) 2: RX
LK_SERCOMO_APB N
SERCOMO | 0x42000400 9 c D'_Sbl ;:ot O—t 6 0: pmtTCted - -
isabled at rese 18: CORE atrese 3:TX
17: sLow (1) 4:RX
LK_SERCOM1_APB Not protect
SERCOM1 | 0x42000800 10 c DTSbl (C;Ot - 66 °t pro ‘fc ed - -
isabled at rese 19: CORE at rese 5. TX
17: sLow (1) 6: RX
SERCOM2 | 0x42000C00 1 CLgiS'deCO:MZJ\tPB 67 Nott pmt‘:md - -
isabled at rese 20: CORE at rese 7:TX
17: sLow (1) 8: RX
SERCOM3 0x42001000 12 CL;_SER:OM3_APB 68 Not protected ) }
isabled at reset 21: CORE at reset 9: TX
17: sLow (1) 10: RX
SERCOM4 0x42001400 13 CL;_SER:OM4_APB 69 Not protected : :
isabled at reset 22: CORE at reset 1: TX
17: sLow (1) 12: RX
SERCOMS5 0x42001800 14 CL;_SI;RSO:\/IS_APB 70 Nott protected : :
isabled at reset 23: CORE at reset 13: TX
CANO 0x42001C00 15 CLK_CANO_AHB Enabled 2% 71 Not protected } . 14: DEBUG
at reset at reset
CAN 0x42002000 16 CLK_CAN1_AHB Enabled 27 72 Not protected } ) 15: DEBUG
at reset at reset
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........... continued

Peripheral

name

Base
address

NVIC IRQ
Index

GCLK Peripheral
Channel Index
(GCLK.PCHCTRL)

AHB/APB Clocks

PAC Peripheral
Identifier Index
(PAC.WRCTRL)

Events (EVSYS)

Generators
u USER!
(CHANNELN.EVGEN)

DMA Trigger
Source Index
(CHCTRLB.TRIGSRC)

17: OVF 9-10: EVO-1 36: OVF 16: OVF
17: TRG 11-14; MCO0-3 37: TRG 17-20: MCO-3
17: CNT ; 38: CNT .
17: ERR ; 39-42: MC0-3 .
TCco 0x42002400 17 UFS CLK_TCCO_APB Disabled 28 73 Not protected i ) )
at reset at reset
17: DFS ; ; .
17: FAULTA-B ] ] .
17: FAULTO-1 ] ] .
17: MCO-3 - - -
18: OVF 15-16: EVO-1 43: OVF 21: OVF
18: TRG 17-18: MCO-1 44: TRG 22-23: MCO-1
18: CNT ; 45: CNT .
18: ERR ; 46-47: MCO-1 .
LK_TCC1_APB Disabl 74 Not protect
TCCH 0x42002800 1g:ups | CHK-TCCT- isabled 28 ot protected ; ; .
at reset at reset
18: DFS ; ; .
18: FAULTA-B ; ; .
18: FAULTO-1 ; ; .
18: MCO-1 ; ; .
19: OVF 19-20: EVO-1 48: OVF 24: OVF
19: TRG 21-22: MCO-1 49: TRG 25-26: MCO-1
19: CNT ; 50: CNT .
19: ERR ; 51-52: MCO-1 .
LK_TCC2_APB Disabl 75 Not protect
TCC2 0x42002C00  19:UFs | CHX-TCCZ isabled 29 5 Not protected ; ; .
at reset at reset
19: DFS ; ; .
19: FAULTA-B ; ; .
19: FAULTO-1 ; ; .
19: MCO-1 ; ; .
20: OVF 53: OVF 27: OVF
LK_TCO_APB Disabl 76 Not protect
TCO 0x42003000 | 20:Mco-1 | CHK-TCO isabled 30 6 Not protected 23: EVU 54-55: MCO-1 28-29: MCO-1
at reset at reset
20: ERR ] .
21: OVF 56: OVF 30: OVF
TC1 0x42003400 | 21:Mco-1 | CHi-TC1_APB Disabled 30 77 Not protected 24: EVU 57-58: MCO-1 31-32: MCO-1
at reset at reset
21:ERR ] .
22: OVF 59: OVF 33: OVF
TC2 0x42003800 | 22:Mco-1 | C-i-TC2_APB Disabled 31 78 Not protected 25: EVU 60-61: MCO-1 34-35: MCO-1
at reset at reset
22:ERR ; .
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........... continued

GCLK Peripheral PAC Peripheral DMA Trigger
AHB/APB Clocks Channel Index Identifier Index Source Index
(GCLK.PCHCTRL) | (PAC.WRCTRL) | Users(USERm) (CHCTRLB.TRIGSRC)

Peripheral Base NVIC IRQ
Generators
(CHANNELN.EVGEN)

name address Index

23: OVF 62: OVF 36: OVF
TC3 0x42003C00  23:MCo-1 | CHK-TC3-APB Disabled 31 79 Not protected 26: EVU 63-64: MCO-1 37-38: MCO-1
at reset at reset
23:ERR ; .
24: OVF 65: OVF 39: OVF
TC4 0x42004000 | 24:Mco-1 | CHi-TCA4_APB Disabled 32 80 Not protected 27:EVU 66-67: MCO-1 40-41: MCO-1
at reset at reset
24: ERR ; .
25: RESRDY 28: START 68: RESRDY
LK_ADCO_APB Disabled 81 Not protected
ADCO 0x42004400 | 25:WiINMON | CHK-APCO_ isable 36 Ot protecte 29: SYNC 69: WINMON 42: RESRDY
at reset at reset
25: OVERRUN ; ;
26: RESRDY 30: START 70: RESRDY
82 Not protected
ADC1 0x42004800 | 26: WINMON CLK_ADC1_APB 37 :t :’;;’efce 31: SYNC 71: WINMON 43: RESRDY
26: OVERRUN ; ;
27: COMPO0-3 . 72-75: COMPO-3
AC 0x42004C00 CLK_AC_APB 13|sabled at 42 83 Nott prote:cted 32-35: SOCO-3 .
27: WINO-1 rese atrese 76-77: WINO-1
28:EMPTY, | CLK_DAC_APB Disabled 84 Not protected
DAC 0x42005000 ’ DAL 1sabe 38 ot pratecta 36: START 78: EMPTY 45: EMPTY
UNDERRUN at reset at reset
30: EOC 79: EOC 46: EOC
CLK_PTC_APB Disabled 85 Not protected
PTC 0x42005400 | 30; WCOMP e sable 39 OLprotecied | 57 sTCONV 80: WCOMP 47: WCOMP
at reset at reset
- ; 48: SEQ
CLK_CCL_APB Disabled 86 Not protected 38-41;
coL 0x42005800 . U 1sale 40 of pratects 81-84: LUTOUTO-3 .
at reset at reset LUTINO-3
51 RSy, Rec, | CLKCICM_AHB Enabled at
i ! ! reset 89 Not protected
Ic™ 0x42006400 | RWC, RBE, CLK_ICM_APB Disabled ) at reset ) ) .
RMD, RHC
at reset
29: OVF ; 96: OVF
29: ERR 48: EVUO 97:ERR
29: DIR . 49: EVUA 98: DIR
PDEC 0x42006800 CLK_PDEC_APB Disabled a1 90 Not protected :
29: VLC at reset at reset 50: EVU2 99: VLC
29: MCO ; 100: MCO
29: MC1 ; 101: MC1
suBisT | oxaz006G00 ] CLK_SMBIST APB ] 91 Protected at ) ) ]
Enabled at reset reset
AHB-APB Bridge D (APBD) Peripherals
17: sLow (1) 49: RX
LK_SERCOMS6_APB N
SERCOM6 | 0x43000000 9 c D'_Sbl ;:ot s_t % 0: pmtTCted - -
isabled at resef 24: CORE atrese 50: TX
17: sLow (1) 51: RX
LK_SERCOM7_APB 7 Not protect
SERCOM7 | 0x43000400 10 c D?Sbl Sot - o e ed - -
Isabled at rese! 25: CORE atrese 52: TX
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Events (EVSYS)

GCLK Peripheral PAC Peripheral DMA Trigger

Peripheral Base WL AHB/APB Clocks Channel Index Identifier Index Source Index
name address Index U USER Generators
(GCLK.PCHCTRL) | (PAC.WRCTRL) | Users( m) (CHANNELn.EVGEN) (CHCTRLB.TRIGSRC)

20: OVF 87: OVF 53: OVF
TC5 0x43000800 | 20: MCO-1 CLK_TC5_APB Disabled 33 98 Not protected 45: EVU 88-89: MCO-1 54-55: MCO-1
at reset at reset
20: ERR ; .
21: OVF 90: OVF 56: OVF
TC6 0x43000C00 | 21: MCO-1 CLK_TCE_APB Disabled 34 99 Not protected 46: EVU 91-92: MCO-1 57-58: MCO-1
at reset at reset
21:ERR ; .
22: OVF 93: OVF 59: OVF
TC? 0x43001000 | 22: MCO-1 CLK_TC7_APB Disabled 35 100 Not 47: EVU 94-95: MCO-1 60-61: MCO-1
at reset protected at reset
22:ERR ; .

AHB Peripherals

CLK_DIVAS_AHB Enabled

DIVAS 0x48000000 at reset
x B CLK_DIVAS_APB Enabled B . . . B

at reset

I0BUS Peripherals

PORT 0x60000000 31 CLK_PORT_APB Enabled ) 32 Not protected 1-4: EVO-3 . .
at reset at reset

CLK_DIVAS_AHB Enabled
DIVAS 0x60000200 - at reset CLK_DIVAS_APB - - - - -
Enabled at reset

Note:
1. GCLK_SERCOMx_SLOW is only used by SERCOM I2C.

9.6 Registers Description

9.6.1 Registers Properties

Registers can be 8, 16, or 32 bits wide. Atomic 8, 16, and 32-bit accesses are supported. In addition, the 8-bit
quarters and 16-bit halves of a 32-bit register, and the 8-bit halves of a 16-bit register can be accessed directly.

PAC Write-Protection Register Property:

Some registers are optionally write-protected by the Peripheral Access Controller (PAC).
PAC write protection is denoted by the "PAC Write-Protection" property in each individual register description.
For more details, refer to the PAC - Peripheral Access Controller.

Read-Synchronized, Write-Synchronized Register Property:

Some registers (or bit fields within a register) require synchronization when read and/or written.

Synchronization is denoted by the "Read-Synchronized" ("Read-Synchronized Bits”), and the "Write-Synchronized"
("Write-Synchronized Bits”) property in each individual register description.

For more details, refer to Register Synchronization.
Enable-Protected Register Property:
Some registers or bit fields within a register can only be written when the peripheral is disabled.

Such protection is denoted by the "Enable-Protected" or "Enable-Protected Bits" property in each individual register
description.
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Register Synchronization

Overview

All peripherals are composed of one digital bus interface, which is connected to the APB or AHB bus and

clocked using a corresponding synchronous clock, and one core clock, which is clocked using a generic clock.
Access between these clock domains must be synchronized. As this mechanism is implemented in hardware the
synchronization process takes place even if the different clocks domains are clocked from the same source and on
the same frequency. All registers in the bus interface are accessible without synchronization. All core registers in the
generic clock domain must be synchronized when written. Some core registers must be synchronized when read.
Registers that need synchronization has this denoted in each individual register description.

General Write-Synchronization

Inside the same module, each core register, denoted by the Write-Synchronized property, use its own synchronization
mechanism so that writing to different core registers can be done without waiting for the end of synchronization of
previous core register access.

However, a second write access to the same core register, while synchronization is on going, is discarded and an
error is reported through the PAC. To write again to the same core register in the same module, user must wait for the
end of synchronization.

For each core register, that can be written, a synchronization status bit is associated
Example:
REGA, REGB are 8-bit core registers. REGC is 16-bit core register.

N

0x00 REGA
0x01 REGB
0x02

REGC
0x03

Since synchronization is per register, users can write REGA (8-bit access) then immediately write REGB (8-bit
access) without error.

Users can write REGC (16-bit access) without affecting REGA or REGB. But if user writes REGC in two consecutive
8-bit accesses, second write will be discarded and generate an error.

A 32-bit access to offset 0x00 will write all three registers. Note that REGA, REGB and REGC can be updated at
different times because of independent write synchronization.
General Read-Synchronization

Unless otherwise stated, read-synchronized registers are synchronized each time the register value is updated. The
respective bit in the Synchronization Busy register (SYNCBUSY) will be set when the read-synchronization starts
and cleared when the read-synchronization is complete. Therefore reading a read-synchronized register before its
corresponding SYNCBUSY bit is cleared will return the last synchronized value.

Completion of Synchronization

In order to check if synchronization is complete, the user can either poll the relevant bits in SYNCBUSY or use the
Synchronization Ready interrupt (if available). The Synchronization Ready interrupt flag will be set when all ongoing
synchronizations are complete, i.e. when all bits in SYNCBUSY are '0".

Note: The Synchronization Ready interrupt (if available) cannot be used for Enable and Software Reset write-
synchronization.

Synchronization Delay
The synchronization will delay the read/write access duration by a delay D, as shown in the equation below:

5:PgeLk T2 Papp <D <6-PgeLk + 3 - Papp
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Where: Pk is the period of the generic clock and Ppg is the period of the peripheral bus clock. A normal
peripheral bus register access duration is 2 - Ppppg.
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10. Memories

10.1 Embedded Memories
The 32-bit physical memory address space is mapped as follows:

Table 10-1. Memory Map

size 512KB 256KB
Embedded Flash page number 0x00000000 8192 4096
page size 72 bytes (with ECC)
size 8KB 8KB
Embedded Data Flash page number 0x00400000 128 128
page size 72 bytes (with ECC)
Embedded high-speed SRAM 0x20000000 64KB 32KB

10.2 NVM Configuration Rows Mapping

PIC32CMJH contains two Non Volatile Memory (NVM) Configuration rows which contain device configuration data
that can be used by the system:

Table 10-2. NVM Configuration Rows Mapping

User Row 0x00804000
Software Calibration Row 0x00806020

10.2.1 NVM User Row Mapping

The first two 32-bit words of the NVM User Row contains calibration data that are automatically read at device power
on.

The NVM User Row can be read at address 0x00804000.
To write the NVM User Row, refer to the NVMCTRL - Non-Volatile Memory Controller.

Note that when writing to the user row the values do not get loaded by the other modules on the device until a device
reset occurs.

Table 10-3. NVM User Row Mapping

BOOTPROT Used to select one of eight different bootloader sizes.
74 Reserved - OxF -
13:8 BODVDD Level BODVDD Threshold Level at power on. 0x8 SUPC.BODVDD.LEVEL
14 BODVDD Disable BODVDD Disable at power on. 0x0 (= BODVDD enabled) A SUPC.BODVDD.ENABLE
16:15 BODVDD Action BODVDD Action at power on. 0x1 SUPC.BODVDD.ACTION
25:17 BODCORE calibration | DO NOT CHANGE (1) 0x0A8 -
26 WDT Enable WDT Enable at power on. 0x0 WDT.CTRLA.ENABLE
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T e S Y
WDT Always-On WDT Always-On at power on. WDT.CTRLA.ALWAYSON

31:28 WDT Period WDT Period at power on. 0xB WDT.CONFIG.PER

35:32 WDT Window WDT Window mode time-out at power on. 0xB WDT.CONFIG.WINDOW

39:36 WDT EWOFFSET WDT Early Warning Interrupt Time Offset at power on. 0xB WDT.EWCTRL.EWOFFSET

40 WDT WEN WDT Timer Window Mode Enable at power on. 0x0 WDT.CTRLA.WEN

41 BODVDD Hysteresis BODVDD Hysteresis configuration at power on. 0x0 SUPC.BODVDD.HYSTERESIS

42 BODCORE calibration | DO NOT CHANGE (1) 0x0 -

47:43 Reserved - Ox1F -

63:48 LOCK NVM Region Lock Bits. OxFFFF NVMCTRL.LOCK
Note:

1. BODCORE is calibrated in production and its calibration parameters must not be changed to ensure the
correct device behavior.

NVM Software Calibration Row Mapping

The NVM Software Calibration Row contains calibration data that are measured and written during production test.
These calibration values should be read by the application software and written back to the corresponding register.

The NVM Software Calibration Row can be read at address 0x00806020.
The NVM Software Calibration Row can not be written.

Table 10-4. NVM Software Calibration Row Mapping

2:0 ADCO BIASREFBUF ADCO Linearity Calibration. Should be written to ADCO CALIB.BIASREFBUF.
5:3 ADCO BIASCOMP ADCO Bias Calibration. Should be written to ADCO CALIB.BIASCOMP.

8:6 ADC1 BIASREFBUF ADCH1 Linearity Calibration. Should be written to ADC1 CALIB.BIASREFBUF.
11:9 ADC1 BIASCOMP ADC1 Bias Calibration. Should be written to ADC1 CALIB.BIASCOMP.

18:12 OSC32K CAL OSC32K Calibration. Should be written to OSC32KCTRL OSC32K.CALIB.
40:19 CAL48M OSC48M Calibration: Should be written to OSCCTRL.CAL48M[21:0].

63:41 Reserved Reserved

Serial Number

Each device has a unique 128-bit serial number which is a concatenation of four 32-bit words contained at the
following addresses of the NVM configuration rows memory space:

Word 0: 0x0080A00C
Word 1: 0x0080A040
Word 2: 0x0080A044
Word 3: 0x0080A048

The uniqueness of the serial number is guaranteed only when using all 128 bits.
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11. Processor and Architecture

1.1 Cortex M0+ Processor

The PIC32CM JH00/JHO1 implements the Arm Cortex-M0+ processor, based on the ARMv6 Architecture and
Thumb®-2 ISA. The Cortex MO+ is 100% instruction set compatible with its predecessor, the Cortex-MO0 core,

and upward compatible to Cortex-M3 and M4 cores. The implemented Arm Cortex-MO+ is revision rOp1. For more
information refer to www.arm.com.

11.11  Cortex M0+ Configuration
Table 11-1. Cortex M0+ Configuration

Interrupts 32

Data endianness Little-endian
SysTick timer Present
Number of watchpoint comparators 2

Number of breakpoint comparators 4

Halting debug support Present

Multiplier Fast (single cycle)
Single-cycle 1/O port Present

Wake-up interrupt controller Not supported
Vector Table Offset Register Present
Unprivileged/Privileged support Present

Memory Protection Unit 8-region

Reset all registers Absent

Instruction fetch width 32-bit

The Arm Cortex-M0+ core has the following bus interfaces:

» Single 32-bit AMBA-3 AHB-Lite system interface that provides connections to peripherals and all system
memory, which includes Flash and RAM.

» Single 32-bit I/O port bus interfacing to the PORT and DIVAS with 1-cycle loads and stores.

11.1.2 Cortex-M0+ Peripherals

» System Control Space (SCS)

— The processor provides debug through registers in the SCS. Refer to the Cortex-M0+ Technical Reference
Manual for details (www.arm.com).

* Nested Vectored Interrupt Controller (NVIC)

— External interrupt signals connect to the NVIC, and the NVIC prioritizes the interrupts. Software can set the
priority of each interrupt. The NVIC and the Cortex-M0+ processor core are closely coupled, providing low
latency interrupt processing and efficient processing of late arriving interrupts. Refer to 11.2. Nested Vector
Interrupt Controller and the Cortex-M0+ Technical Reference Manual for details (www.arm.com).

» System Timer (SysTick)

— The System Timer is a 24-bit timer clocked by CLK_CPU that extends the functionality of both the

processor and the NVIC. Refer to the Cortex-M0+ Technical Reference Manual for details (www.arm.com).
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» System Control Block (SCB)

— The System Control Block provides system implementation information, and system control. This includes
configuration, control, and reporting of the system exceptions. Refer to the Cortex-M0+ Devices Generic
User Guide for details (www.arm.com).

* Micro Trace Buffer (MTB)

— The CoreSight MTB-MO0+ (MTB) provides a simple execution trace capability to the Cortex-M0O+ processor.
Refer to section 11.3. Micro Trace Buffer and the CoreSight MTB-MO0+ Technical Reference Manual for
details (www.arm.com).

* Memory Protection Unit (MPU)

— The Memory Protection Unit divides the memory map into a number of regions, and defines the location,
size, access permissions and memory attributes of each region. Refer to the Cortex-M0+ Devices Generic
User Guide for details (http://www.arm.com)

Cortex-M0+ Address Map
Table 11-2. Cortex-M0+ Address Map

0xEOO00E000 System Control Space (SCS)

0xEOO00EO010 System Timer (SysTick)

0xEOO0OE100 Nested Vectored Interrupt Controller (NVIC)
0xEOOOEDOO System Control Block (SCB)

0xEOOOED90 Memory Protection Unit (MPU)
0x41008000 Micro Trace Buffer (MTB)

1/O Interface

Overview

Because accesses to the AMBA® AHB-Lite™ and the single cycle I/O interface can be made concurrently, the
Cortex-MO0+ processor can fetch the next instructions while accessing the 1/0Os. This enables single cycle 1/0
accesses to be sustained for as long as needed.

Description
Direct access to PORT registers and DIVAS registers.

Nested Vector Interrupt Controller

Overview

The Nested Vectored Interrupt Controller (NVIC) in the PIC32CM JH00/JHO1 supports 32 interrupt lines with four
different priority levels. For more details, refer to the Cortex-MO0+ Technical Reference Manual (www.arm.com).

Interrupt Line Mapping
Each of the interrupt lines is connected to one peripheral instance, as shown in the table below. Each peripheral can
have one or more interrupt flags, located in the peripheral’s Interrupt Flag Status and Clear (INTFLAG) register.

The interrupt flag is set when the interrupt condition occurs. Each interrupt in the peripheral can be individually
enabled by writing a one to the corresponding bit in the peripheral’s Interrupt Enable Set (INTENSET) register, and
disabled by writing a one to the corresponding bit in the peripheral’s Interrupt Enable Clear (INTENCLR) register.

An interrupt request is generated from the peripheral when the interrupt flag is set and the corresponding interrupt is
enabled.

The interrupt requests for one peripheral are ORed together on system level, generating one interrupt request for
each peripheral. An interrupt request will set the corresponding interrupt pending bit in the NVIC interrupt pending
registers (SETPEND/CLRPEND bits in ISPR/ICPR).
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For the NVIC to activate the interrupt, it must be enabled in the NVIC interrupt enable register (SETENA/CLRENA
bits in ISER/ICER). The NVIC interrupt priority registers IPRO-IPR7 provide a priority field for each interrupt.

Table 11-3. Interrupt Line Mapping, PIC32CM JH00/JH01

Peripheral Source Peripheral Interrupt(s) NVIC Line

EIC NMI — External Interrupt Controller

OSCCTRL - Oscillators Controller

OSC32KCTRL - 32.768 kHz Oscillators Controller SUPC - Supply Controller

PAC - Protection Access Controller

MCLK - Main Clock

SUPC - Supply Controller

WDT - Watchdog Timer

RTC — Real Time Clock

EIC — External Interrupt Controller

FREQM - Frequency Meter

MCRAMC - Multi-Channel RAM Controller

NVMCTRL — Non-Volatile Memory Controller

DMAC - Direct Memory Access Controller

NMI

DPLLLDRTO

DPLLLTO

DPLLLCKF

DPLLLCKR

OSC48MRDY

XOSCFAIL

XOSCRDY

CLKFAIL

OSC32KRDY

XOSC32KRDY

ERR

CKRDY

BVDDSRDY

BODVDDDET

BODVDDRDY

EW

OVF

CMPO

PER7 - PERO

EXTINT15 - EXTINTO

DONE

DERR

SERR

FLTCAP

FLASHERR

DERR

SERR

ERROR

READY

SUSP

TCMPL

TERR

NMI
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reeeenneenCONtinued
Peripheral Source Peripheral Interrupt(s) NVIC Line
EVD11 - EVDO
EVSYS - Event System 8
OVR11 - OVRO
USART: ERROR, RXBRK, CTSIC, RXS, RXC,
SERCOMO - Serial Communication Controller 0 SERCOM6 — Serial TXC, DRE SPI: ERROR, SSL, RXC, TXC, DRE 12C 9
Communication Controller 6 (1) Client: ERROR, DRDY, AMATCH, PREC I2C Host:
ERROR, SB, MB
USART: ERROR, RXBRK, CTSIC, RXS, RXC,
SERCOM1 — Serial Communication Controller 1 SERCOM7 — Serial TXC, DRE SPI: ERROR, SSL, RXC, TXC, DRE 12C 10
Communication Controller 7 (1) Client: ERROR, DRDY, AMATCH, PREC 12C Host:
ERROR, SB, MB
USART: ERROR, RXBRK, CTSIC, RXS, RXC,
. L. TXC, DRE SPI: ERROR, SSL, RXC, TXC, DRE 12C
SERCOM2 — Serial Communication Controller 2 Client: ERROR, DRDY, AMATCH, PREC 12C Host: 11
ERROR, SB, MB
USART: ERROR, RXBRK, CTSIC, RXS, RXC,
. L TXC, DRE SPI: ERROR, SSL, RXC, TXC, DRE 12C
SERCOMS3 — Serial Communication Controller 3 Client: ERROR, DRDY, AMATCH, PREC 12C Host: 12
ERROR, SB, MB

USART: ERROR, RXBRK, CTSIC, RXS, RXC,
TXC, DRE SPI: ERROR, SSL, RXC, TXC, DRE 12C
_ . ) (1) f ’ ’ i ’
SERCOM4 — Serial Communication Controller 4 Client: ERROR, DRDY, AMATCH. PREC 12C Host: 13

ERROR, SB, MB

USART: ERROR, RXBRK, CTSIC, RXS, RXC,
TXC, DRE SPI: ERROR, SSL, RXC, TXC, DRE 12C
_ . . . (1) ) ] ’ ’ ’
SERCOMS5 — Serial Communication Controller 5 Client: ERROR, DRDY, AMATCH, PREC 12C Host: 14

ERROR, SB, MB

ARA, PED, PEA, WDI, BO, EW, EP, ELO, BEU,

BEC, DRX, TOO, MRAF, TSW, TEFL, TEFF,
ANO — Controller Area Network 0 (1) ’ ’ ’ ’ ’ ’ ’ 1
CANO — Controller Area Network 0 TEFW, TEFN, TFE, TCF, TC, HPM, RF1L, RF1F, s

RF1W, RFOL, RFOF, RFOW, RFON
ARA, PED, PEA, WDI, BO, EW, EP, ELO, BEU,
BEC, DRX, TOO, MRAF, TSW, TEFL, TEFF,
- (1) DR 10D, MRAT, TOW, TEFL, TSP
CAN1 — Controller Area Network 1 TEFW, TEFN. TFE, TCF, TC, HPM, RF1L, RF1F. 16
RF1W, RFOL, RFOF, RFOW, RFON
MC3 - MCO
FAULT1 / FAULTO / FAULTB /FAULTA
DFS
UFS
TCCO — Timer Counter for Control 0 17
ERR
CNT
TRG

OVF
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....continued

Peripheral Source Peripheral Interrupt(s) NVIC Line

MC3 - MCO

FAULT1 / FAULTO / FAULTB /FAULTA
DFS
UFS
TCC1 — Timer Counter for Control 1 18
ERR
CNT
TRG
OVF
MC3 - MCO
FAULT1 / FAULTO / FAULTB /FAULTA
DFS
UFS
TCC2 — Timer Counter for Control 2 19
ERR
CNT
TRG
OVF
MC1 - MCO
TCO — Timer Counter 0 TC5 — Timer Counter 5 ERR 20
OVF
MC1 - MCO
TC1 — Timer Counter 1 TC6 — Timer Counter 6 ERR 21
OVF
MC1 - MCO
TC2 — Timer Counter 2 TC7 — Timer Counter 7 ERR 22
OVF
MC1 - MCO
TC3 — Timer Counter 3 ERR 23
OVF
MC1 - MCO
TC4 — Timer Counter 4 ERR 24
OVF
WINMON
ADCO — Analog-to-Digital Converter 0 OVERRUN 25

RESRDY
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........... continued

Peripheral Source Peripheral Interrupt(s) NVIC Line

WINMON
ADC1 — Analog-to-Digital Converter 1 OVERRUN 26
RESRDY
WIN1 - WINO
AC — Analog Comparator 27
COMP3 - COMPO
EMPTY
DAC - Digital-to-Analog Converter 28
UNDERRUN
MC1 - MCO
VLC
PDEC - Position Decoder DIR 29
ERR
OVF
EOC
PTC — Peripheral Touch Controller 30
WCOMP
URAD
RSU
REC
ICM - Integrity Check Monitor RWC 31
RBE
RDM

RHC

Note:
1. These modules are not available on all variants. Refer to PIC32CMJH Device-Specific Features.

11.3 Micro Trace Buffer

11.3.1  Features
» Program flow tracing for the Cortex-MO+ processor
« MTB SRAM can be used for both trace and general purpose storage by the processor
» The position and size of the trace buffer in SRAM is configurable by software
» CoreSight compliant

11.3.2 Overview

When enabled, the MTB records changes in program flow, reported by the Cortex-MO+ processor over the execution
trace interface shared between the Cortex-MO+ processor and the CoreSight MTB-MO+. This information is stored
as trace packets in the SRAM by the MTB. An off-chip debugger can extract the trace information using the Debug
Access Port to read the trace information from the SRAM. The debugger can then reconstruct the program flow from
this information.

The MTB simultaneously stores trace information into the SRAM, and gives the processor access to the SRAM. The
MTB ensures that trace write accesses have priority over processor accesses.
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The execution trace packet consists of a pair of 32-bit words that the MTB generates when it detects the processor
PC value changes non-sequentially. A non-sequential PC change can occur during branch instructions or during
exception entry. Refer to the “CoreSight MTB-MO0+ Technical Reference Manual” for details on the MTB execution
trace packet format.

Tracing is enabled when the MASTER.EN bit in the Host Trace Control Register is 1. There are various ways to set
the bit to 1 to start tracing, or to 0 to stop tracing. Refer to the “CoreSight Cortex-MO0+ Technical Reference Manual”
for details on the Trace start and stop and for a detailed description of the MTB’s MASTER register. The MTB can
be programmed to stop tracing automatically when the memory fills to a specified watermark level or to start or stop
tracing by writing directly to the MASTER.EN bit. If the watermark mechanism is not being used and the trace buffer
overflows, then the buffer wraps around overwriting previous trace packets.

The base address of the MTB registers is 0x41008000, and this address is also written in the CoreSight ROM table.
The offset of each register from the base address is fixed and as defined by the “CoreSight MTB-MO0+ Technical
Reference Manual”. The MTB has 4 programmable registers to control the behavior of the trace features:

* POSITION: Contains the trace write pointer and the wrap bit.

* MASTER: Contains the main trace enable bit and other trace control fields.

*  FLOW: Contains the WATERMARK address and the AUTOSTOP and AUTOHALT control bits.

* BASE: Indicates where the SRAM is located in the processor memory map. This register is provided to enable

auto discovery of the MTB SRAM location, by a debug agent.

Refer to the “CoreSight MTB-MO+ Technical Reference Manual” for a detailed description of these registers.

High-Speed Bus System

Features
High-Speed Bus Matrix has the following features:
» Symmetric crossbar bus switch implementation
» Allows concurrent accesses from different hosts to different clients
» 32-bit data bus
» Operation at a 1-to-1 clock frequency with the bus hosts

Configuration
Figure 11-1. Host-Client Relation High-Speed Bus Matrix, PIC32CM JH00/JHO01
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1. The CAN peripheral is present on PIC32CM JHO01, and absent on PIC32CM JHOO.
Table 11-4. Bus Matrix Hosts

Bus Matrix Hosts

CMO0+ - Cortex MO+ Processor

DSU - Device Service Unit

DMAC - Direct Memory Access Controller/Data Access
ICM - Integrity Check Monitor

Table 11-5. Bus Matrix Clients

Bus Matrix Clients

Internal Flash Memory
SRAM - CMO+ Access
SRAM - DSU Access

AHB - APB Bridge A

AHB - APB Bridge B

AHB - APB Bridge C

SRAM - DMAC Data Access
DIVAS - Divide Accelerator
AHB - APB Bridge D

SRAM - ICM Access

Table 11-6. SRAM Port Connections

SRAM Port Connection Port ID Connection Type

CMO+ - Cortex MO+ Processor 0 Bus Matrix
DSU - Device Service Unit 1 Bus Matrix
DMAC - Direct Memory Access Controller - Data Access 2 Bus Matrix
DMAC - Direct Memory Access Controller - Fetch Access 0 3 Direct
DMAC - Direct Memory Access Controller - Fetch Access 1 4 Direct
DMAC - Direct Memory Access Controller - Write-Back Access 0 5 Direct
DMAC - Direct Memory Access Controller - Write-Back Access 1 6 Direct
CANO - Controller Area Network 0 7 Direct
CAN1 - Controller Area Network 1 8 Direct
ICM - Integrity Check Monitor 9 Bus Matrix
MTB - Micro Trace Buffer 10 Direct

Note: The SMBIST has a direct access to SRAM, bypassing the SRAM ports.

SRAM Quality of Service

To ensure that Hosts with latency requirements get sufficient priority when accessing SRAM, the different Hosts can
be configured to have a given priority for different type of access.
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Processor and Architecture

The Quality of Service (QoS) level is independently selected for each Host accessing the SRAM. For any access to
the SRAM the SRAM also receives the QoS level. The QoS levels and their corresponding bit values for the QoS
level configuration is shown in the following table.

Table 11-7. Quality of Service Level Configuration

I S ™

0x0 DISABLE Background (no sensitive operation)
0x1 LOW Sensitive Bandwidth

0x2 MEDIUM Sensitive Latency

0x3 HIGH Critical Latency

If a Host is configured with QoS level DISABLE (0x0) or LOW (0x1) there will be minimum latency of one cycle for the
SRAM access.

The priority order for concurrent accesses are decided by two factors. First, the QoS level for the Host and second, a
static priority given by the SRAM Port ID as defined in SRAM Port Connections. The lowest port ID has the highest
static priority.

The MTB has fixed QoS level HIGH (0x3) and the DSU has fixed QoS level LOW (0x1).
The CPU QoS level can be read/write at the address 0x4100A110, bits [1:0]. Its reset value is 0xO0.
Refer to the different Host registers for configuring their QoS (MRCFG.QOS for CANO/1 and QOSCTRL for DMAC).
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12. Peripheral Access Controller (PAC)

12.1 Overview

The Peripheral Access Controller (PAC) provides an interface for the locking and unlocking of peripheral registers
within the device. It reports all violations that could happen when accessing a peripheral: write protected access,

illegal access, enable protected access, access when clock synchronization or software reset is on-going. These

errors are reported in a unique interrupt flag for a peripheral. The PAC module also reports errors occurring at the
client bus level, when an access to a non-existing address is detected.

12.2 Features

» Manages write protection access and reports access errors for the peripheral modules or bridges.

12.3 Block Diagram
Figure 12-1. PAC Block Diagram

PAC

JRQ ﬂ CLIENTs
APB INTFLAG

Peripheral ERROR

PERIPHERAL m

BUSn

PERIPHERAL 0
WRITE CONTROL

Peripheral ERROR
PERIPHERAL m

BUSO

PERIPHERAL 0

WRITE CONTROL

12.4 Peripheral Dependencies

NVIC GCLK Peripheral | PAC Peripheral Events (EVSYS) DMA Trigger

St Base IRQ AHB/APB Channel Index | Identifier Index Source Index
name address Clocks Users Generators
Index (GCLK.PCHCTRL) | (PAC.WRCTRL) | (USERm) | (CHANNELN.EVGEN) | (CHCTRLB.TRIGSRC)

CLK_PAC_AHB

Enabled at

reset
0: 0 Not protected .
PAC 0x40000000 ERR  CLK_PAC_APB - IS, - 85: ACCERR -

Enabled at

reset
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Functional Description

Principle of Operation

The Peripheral Access Control module allows the user to set a write protection on peripheral modules and generate
an interrupt in case of a peripheral access violation. The peripheral’s protection can be set, cleared or locked at

the user discretion. A set of Interrupt Flag and Status registers informs the user on the status of the violation in the
peripherals. In addition, client bus errors can be also reported in the cases where reserved area is accessed by the
application.

Basic Operation

Initialization

The PAC bus clocks (CLK_PAC_APB and CLK_PAC_AHB) are required to clock the PAC. These clocks must be
enabled in MCLK - Main Clock before using the PAC. After reset, the PAC is enabled.

Enabling, Disabling and Resetting
The PAC is always enabled after reset. Only a hardware reset will reset the PAC module.

Operations

The PAC module allows the user to set, clear or lock the write protection status of all peripherals on all Peripheral
Bridges.

If a peripheral register violation occurs, the Peripheral Interrupt Flag n registers (INTFLAGn) are updated to inform
the user on the status of the violation in the peripherals connected to the Peripheral Bridge n (n = A,B,C ...). The
corresponding Peripheral Write Control Status n register (STATUSN) gives the state of the write protection for all
peripherals connected to the corresponding Peripheral Bridge n. Refer to 12.5.2.4. Peripheral Access Errors for
details.

The PAC module also reports the errors occurring at client bus level when an access to reserved area is detected.
AHB Client Bus Interrupt Flag register (INTFLAGAHB) informs the user on the status of the violation in the
corresponding client. Refer to the 12.5.2.7. AHB Client Bus Errors for details.

Peripheral Access Errors
The following events will generate a Peripheral Access Error:
* Protected write: To avoid unexpected writes to a peripheral's registers, each peripheral can be write protected.
Only the registers denoted as “PAC Write-Protection” in the module’s data sheet can be protected. If a
peripheral is not write protected, write data accesses are performed normally. If a peripheral is write protected

and if a write access is attempted, data will not be written and peripheral returns an access error. The
corresponding interrupt flag bit in the INTFLAGN register will be set.

» lllegal access: Access to an unimplemented register within the module

» Synchronized write error: For write-synchronized registers an error will be reported if the register is written
while a synchronization is ongoing

* Write access to an enable-protected register or bit

When any of the INTFLAGN registers bit are set, an interrupt will be requested if the PAC interrupt enable bit is set.

Write Access Protection Management
Peripheral access control can be enabled or disabled by writing to the WRCTRL register.

The data written to the WRCTRL register is composed of two fields; WRCTRL.PERID and WRCTRL.KEY. The
WRCTRL.PERID is an unique identifier corresponding to a peripheral. The WRCTRL.KEY is a key value that defines

the operation to be done on the control access bit. These operations can be “clear protection”, “set protection” and
“set and lock protection bit”.

The “clear protection” operation will remove the write access protection for the peripheral selected by
WRCTRL.PERID. Write accesses are allowed for the registers in this peripheral.

The “set protection” operation will set the write access protection for the peripheral selected by WRCTRL.PERID.
Write accesses are not allowed for the registers with write protection property in this peripheral.
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The “set and lock protection” operation will set the write access protection for the peripheral selected by
WRCTRL.PERID and locks the access rights of the selected peripheral registers. The write access protection will
only be cleared by a hardware reset.

The peripheral access control status can be read from the corresponding STATUSn register.

Write Access Protection Management Errors

Only word-wise writes to the WRCTRL register will effectively change the access protection. Other type of accesses
will have no effect and will cause a PAC write access error. This error is reported in the INTFLAGA.PAC bit.

PAC also offers an additional safety feature for correct program execution with an interrupt generated on double
write clear protection or double write set protection. If a peripheral is write protected and a subsequent set protection
operation is detected then the PAC returns an error, and similarly for a double clear protection operation.

In addition, an error is generated when writing a “set and lock” protection to a write-protected peripheral or when a
write access is done to a locked set protection. This can be used to ensure that the application follows the intended
program flow by always following a write protect with an unprotect and conversely. However in applications where a
write protected peripheral is used in several contexts, e.g. interrupt, care should be taken so that either the interrupt
can not happen while the main application or other interrupt levels manipulates the write protection status or when
the interrupt handler needs to unprotect the peripheral based on the current protection status by reading the STATUS
register.

The errors generated while accessing the PAC module registers (for example, key error, double protect error, and so
on) will set the INTFLAGA.PAC flag.

AHB Client Bus Errors

The PAC module reports errors occurring at the AHB Client bus level. These errors are generated when an access
is performed at an address where no client (bridge or peripheral) is mapped. These errors are reported in the
corresponding bits of the INTFLAGAHB register.

Generating Events

The PAC module can also generate an event when any of the Interrupt Flag registers bit are set. To enable the PAC
event generation, the control bit EVCTRL.ERREO must be seta '1'.

Interrupts
The PAC has the following interrupt source:
» Error (ERR): Indicates that a peripheral access violation occurred in one of the peripherals controlled by the PAC
module, or a bridge error occurred in one of the bridges reported by the PAC
— This interrupt is a synchronous wake-up source.
Each interrupt source has an interrupt flag associated with it. The interrupt flag in the Interrupt Flag Status and Clear
(INTFLAGAHB and INTFLAGN) registers is set when the interrupt condition occurs. Each interrupt can be individually

enabled by writing a '1' to the corresponding bit in the Interrupt Enable Set (INTENSET) register, and disabled by
writing a '1' to the corresponding bit in the Interrupt Enable Clear (INTENCLR) register.

An interrupt request is generated when the interrupt flag is set and the corresponding interrupt is enabled. The
interrupt request remains active until the interrupt flag is cleared, the interrupt is disabled, or the PAC is reset. All
interrupt requests from the peripheral are ORed together on system level to generate one combined interrupt request
to the NVIC11.2. Nested Vector Interrupt Controller. The user must read the INTFLAGAHB and INTFLAGN registers
to determine which interrupt condition is present.

Note that interrupts must be globally enabled for interrupt requests to be generated.

Events
The PAC can generate the following output event:
» Error (ERR): Generated when one of the interrupt flag registers bits is set

Writing a '1' to an Event Output bit in the Event Control Register (EVCTRL.ERREO) enables the corresponding
output event. Writing a '0' to this bit disables the corresponding output event.
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12.5.5 Sleep Mode Operation

In Sleep mode, the PAC is kept enabled if an available bus host (CPU, DMA) is running. The PAC will continue to
catch access errors from the module and generate interrupts or events.

12.5.6 Debug Operation

When the CPU is halted in Debug mode, write protection of all peripherals is disabled and the PAC continues normal
operation.
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Register Summary

Refer to the Registers Description section for more details on register properties and access permissions.

N T T I O B I N N N O

31:24
23:16 KEY[7:0]
WRCTRL
15:8 PERID[15:8]
7:0 PERID[7:0]
EVCTRL 7:0 ERREO
Reserved
INTENCLR 7:0 ERR
INTENSET 7:0 ERR
Reserved
31:24
23:16
INTFLAGAHB HMCRAMCH
15:8 S ICM APBD
7:0 DIVAS LPRAMDMAC APBC APBA APBB HSRAMDSU HSRAMCMOP FLASH
31:24
23:16
INTFLAGA 15:8 MCRAMC FREQM EIC RTC WDT
7:0 GCLK SUPC OSC3ﬁKCTR OSCCTRL RSTC MCLK PM PAC
31:24
INTFLAGB 2316
15:8
7:0 HMATRIXHS MTB DMAC NVMCTRL DSU PORT
31:24 SMBIST PDEC ICM
INTFLAGC 23:16 CCL PTC DAC AC ADC1 ADCO TC4
15:8 TC3 TC2 TC1 TCO TCC2 TCCA1 TCCO CAN1
7:0 CANO SERCOM5 | SERCOM4 | SERCOM3 SERCOM2 SERCOM1 SERCOMO EVSYS
31:24
INTFLAGD 2316
15:8
7:0 TC7 TC6 TC5 SERCOM7 SERCOM6
Reserved
31:24
23:16
STATUSA 15:8 MCRAMC FREQM EIC RTC WDT
7:0 GCLK SUPC OSC3fKCTR OSCCTRL RSTC MCLK PM PAC
31:24
23:16
TATUSB
S us 15:8
7:0 HMATRIXHS MTB DMAC NVMCTRL DSU PORT
31:24 SMBIST PDEC ICM
23:16 CCL PTC DAC AC ADC1 ADCO TC4
STATUSC
15:8 TC3 TC2 TC1 TCO TCC2 TCC1 TCCO CAN1
7:0 CANO SERCOM5 | SERCOM4 = SERCOM3 | SERCOM2 SERCOM1 SERCOMO EVSYS
31:24
23:16
TATUSD
S us 15:8
7:0 TC7 TC6 TC5 SERCOM7 SERCOM®6
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12.6.1

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

Write Control

Name: WRCTRL
Offset: 0x00
Reset: 0x00000000
Property: -
31 30 29 28 27 26 25 24
23 22 21 20 19 18 17 16
KEY[7:0]
RW RwW RW RwW RW RwW RW RwW
0 0 0 0 0 0 0 0
15 14 13 12 " 10 9 8
PERID[15:8]
RW RwW RW RwW RW RwW RW RwW
0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
PERID[7:0]
RW RwW RW RwW RW RwW RW RwW
0 0 0 0 0 0 0 0

Bits 23:16 — KEY[7:0] Peripheral Access Control Key

Bits 15:0 —

These bits define the peripheral access control key:

Value Name Description

0x0 OFF No action

0x1 CLR Clear the peripheral write control

0x2 SET Set the peripheral write control

0x3 SETLCK Set and lock the peripheral write control until the next hardware reset

PERID[15:0] Peripheral Identifier
The PERID represents the peripheral whose control is changed using the WRCTRL.KEY.

Table 12-1. Peripheral Identifier

APBA Peripherals
PAC
PM
MCLK
RSTC
OSCCTRL
OSC32KCTRL
SUPC
GCLK
WDT
RTC
EIC
FREQM
MCRAMC

N2 ©oNo oA WN = O

APBB Peripherals
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........... continued
Peripheral | dentfir |
PORT 32
DSU 33
NVMCTRL 34
DMAC 35
MTB 36
APBC Peripherals
EVSYS 64
SERCOMO 65
SERCOM1 66
SERCOM2 67
SERCOM3 68
SERCOM4 69
SERCOM5 70
CANO 71
CAN1 72
TCCO 73
TCCH1 74
TCC2 75
TCO 76
TC1 7
TC2 78
TC3 79
TC4 80
ADCO 81
ADCA1 82
AC 83
DAC 84
PTC 85
CCL 86
ICM 89
PDEC 90
SMBIST 91
APBD Peripherals
SERCOM®6 96
SERCOM7 97
TC5 98
TC6 99
TC7 100
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12.6.2 Event Control

Name: EVCTRL
Offset: 0x04
Reset: 0x00
Property: -
Bit 7 6 5 4 3 2 1 0
ERREO
Access RW
Reset 0

Bit 0 — ERREO Peripheral Access Error Event Output
This bit indicates if the Peripheral Access Error Event Output is enabled or disabled. When enabled, an event will be
generated when one of the interrupt flag registers bits INTFLAGAHB, INTFLAGN) is set:

Value Description

0 Peripheral Access Error Event Output is disabled.
1 Peripheral Access Error Event Output is enabled.
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12.6.3 Interrupt Enable Clear

Name: INTENCLR
Offset: 0x08
Reset: 0x00

Property: PAC Write-Protection

This register allows the user to disable an interrupt without doing a read-modify-write operation. Changes in this
register will also be reflected in the Interrupt Enable Set register INTENSET).

Bit 7 6 5 4 3 2 1 0
| | | | | | ERR
Access RwW
Reset 0

Bit 0 — ERR Peripheral Access Error Interrupt Disable
This bit indicates that the Peripheral Access Error Interrupt is enabled and an interrupt request will be generated
when one of the interrupt flag registers bits (INTFLAGAHB, INTFLAGN) is set:
Writing a '0' to this bit has no effect.
Writing a '1' to this bit will clear the Peripheral Access Error interrupt Enable bit, which disables the Peripheral Access
Error interrupt.

Value Description

0 Peripheral Access Error interrupt is disabled.
1 Peripheral Access Error interrupt is enabled.
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12.6.4 Interrupt Enable Set

Name: INTENSET
Offset: 0x09
Reset: 0x00

Property: PAC Write-Protection

This register allows the user to enable an interrupt without doing a read-modify-write operation. Changes in this
register will also be reflected in the Interrupt Enable Set register INTENCLR).

Bit 7 6 5 4 3 2 1 0
| | | | | | ERR
Access RwW
Reset 0

Bit 0 — ERR Peripheral Access Error Interrupt Enable
This bit indicates that the Peripheral Access Error Interrupt is enabled and an interrupt request will be generated
when one of the interrupt flag registers bits (INTFLAGAHB, INTFLAGN) is set:
Writing a '0' to this bit has no effect.
Writing a '1' to this bit will set the Peripheral Access Error interrupt Enable bit, which enables the Peripheral Access
Error interrupt.

Value Description

0 Peripheral Access Error interrupt is disabled.
1 Peripheral Access Error interrupt is enabled.
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12.6.5 AHB Client Bus Interrupt Flag Status and Clear

Name: INTFLAGAHB
Offset: 0x10

Reset: 0x000000
Property: -

This flag is cleared by writing a '1' to the flag.

This flag is set when an access error is detected by the CLIENT n, and will generate an interrupt request if

INTENCLR/SET.ERR is "1".
Writing a '0' to this bit has no effect.
Writing a '1' to this bit will clear the corresponding INTFLAGAHB interrupt flag.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
HMCRAMCHS | APBD
ICM
Access R/W R/W
Reset 0 0
Bit 7 6 5 4 3 2 1 0
DIVAS LPRAMDMAC APBC APBA APBB HSRAMDSU | HSRAMCMOP FLASH
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bit 9 —- HMCRAMCHS_ICM Interrupt Flag for CLIENT SRAM_ICM
Bit 8 — APBD Interrupt Flag for CLIENT APBD

Bit 7 — DIVAS Interrupt Flag for CLIENT DIVAS

Bit 6 - LPRAMDMAC Interrupt Flag for CLIENT SRAM_DMAC
Bit 5 — APBC Interrupt Flag for CLIENT APBC

Bit 4 — APBA Interrupt Flag for CLIENT APBA

Bit 3 — APBB Interrupt Flag for CLIENT APBB

Bit 2 — HSRAMDSU Interrupt Flag for CLIENT SRAM_DSU

Bit 1 — HSRAMCMOP Interrupt Flag for CLIENT SRAM_CMOP

Bit 0 — FLASH Interrupt Flag for CLIENT FLASH
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12.6.6 Peripheral Interrupt Flag Status and Clear A

Name: INTFLAGA
Offset: 0x14

Reset: 0x00000000
Property: -

This flag is cleared by writing a one to the flag.

This flag is set when a Peripheral Access Error occurs while accessing the peripheral associated with the respective

INTFLAGA bit, and will generate an interrupt request if INTENCLR/SET.ERR is one.

Writing a zero to this bit has no effect.

Writing a one to this bit will clear the corresponding INTFLAGA interrupt flag.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
MCRAMC FREQM EIC RTC WDT
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
GCLK SUPC OSC32KCTRL| OSCCTRL RSTC MCLK PM PAC
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bit 12 - MCRAMC Interrupt Flag for the MCRAMC

Bit 11 — FREQM |Interrupt Flag for FREQM

Bit 10 — EIC Interrupt Flag for EIC

Bit 9 — RTC Interrupt Flag for RTC

Bit 8 - WDT Interrupt Flag for WDT

Bit 7 — GCLK Interrupt Flag for GCLK

Bit 6 — SUPC Interrupt Flag for SUPC

Bit 5 — OSC32KCTRL Interrupt Flag for OSC32KCTRL
Bit 4 — OSCCTRL Interrupt Flag for OSCCTRL

Bit 3 - RSTC Interrupt Flag for RSTC

Bit 2 - MCLK Interrupt Flag for MCLK
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Bit 1 — PM Interrupt Flag for PM

Bit 0 — PAC Interrupt Flag for PAC
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12.6.7 Peripheral Interrupt Flag Status and Clear B

Name: INTFLAGB
Offset: 0x18

Reset: 0x00000000
Property: -

This flag is cleared by writing a '1' to the flag.

This flag is set when a Peripheral Access Error occurs while accessing the peripheral associated with the respective
INTFLAGB bit, and will generate an interrupt request if INTENCLR/SET.ERR is '1".

Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the corresponding INTFLAGB interrupt flag.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
HMATRIXHS MTB DMAC NVMCTRL DSU PORT
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 5 — HMATRIXHS Interrupt Flag for HMATRIXHS
Bit 4 - MTB Interrupt Flag for MTB
Bit 3 — DMAC Interrupt Flag for DMAC
Bit 2 - NVMCTRL Interrupt Flag for NVMCTRL
Bit 1 — DSU Interrupt Flag for DSU
Bit 0 — PORT Interrupt Flag for PORT
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12.6.8 Peripheral Interrupt Flag Status and Clear C

Name: INTFLAGC
Offset: 0x1C
Reset: 0x00000000
Property: -

This flag is cleared by writing a one to the flag.

This flag is set when a Peripheral Access Error occurs while accessing the peripheral associated with the respective
INTFLAGC bit, and will generate an interrupt request if INTENCLR/SET.ERR is one.

Writing a ‘0’ to this bit has no effect.

Writing a ‘1’ to this bit will clear the corresponding INTFLAGC interrupt flag.

Bit 31 30 29 28 27 26 25 24
| | | | | smBIST | PDEC ICM
Access R/W R/W R/W
Reset 0 0 0
Bit 23 22 21 20 19 18 17 16
CCL PTC DAC AC ADC1 ADCO TC4
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8
TC3 TC2 TC1 TCO TCC2 TCC1 TCCO CAN1
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CANO SERCOM5 SERCOM4 SERCOM3 SERCOM2 SERCOM1 SERCOMO EVSYS
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 27 — SMBIST Interrupt Flag for the SMBIST
Bit 26 — PDEC Interrupt Flag for the PDEC
Bit 25 — ICM Interrupt Flag for the ICM
Bit 22 — CCL Interrupt Flag for CCL
Bit 21 — PTC Interrupt Flag for the PTC
Bit 20 — DAC Interrupt Flag for the DAC
Bit 19 — AC Interrupt Flag for the AC
Bits 17, 18 — ADCx Interrupt Flag for ADCx [x=1..0]
Bits 12, 13, 14, 15, 16 — TCx Interrupt Flag for TCx [x = 4..0]
Bits 9, 10, 11 — TCCx Interrupt Flag for TCCx [x = 2..0]
Bits 7, 8 — CANx Interrupt Flag for CANx [x = 1..0]
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Bits 1, 2, 3, 4, 5, 6 - SERCOMXx Interrupt Flag for SERCOMXx [x = 5..0]

Bit 0 — EVSYS Interrupt Flag for EVSYS
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12.6.9 Peripheral Interrupt Flag Status and Clear D

Name: INTFLAGD
Offset: 0x20

Reset: 0x00000000
Property: -

This flag is cleared by writing a one to the flag.

This flag is set when a Peripheral Access Error occurs while accessing the peripheral associated with the respective
INTFLAGD bit, and will generate an interrupt request if INTENCLR/SET.ERR is one.

Writing a ‘0’ to this bit has no effect.
Writing a ‘1’ to this bit will clear the corresponding INTFLAGD interrupt flag.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
TC7 TC6 TC5 SERCOM7 SERCOM6
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0

Bits 2, 3,4 — TC Interrupt Flag for TCn [n = 7..5]

Bits 0, 1 — SERCOM Interrupt Flag for SERCOMn [n = 7..6]

© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 74
and its subsidiaries



PIC32CM JHO00/JHO1
Peripheral Access Controller (PAC)

12.6.10 Peripheral Write Protection Status A

Name: STATUSA
Offset: 0x34
Reset: 0x000000
Property: -

Writing to this register has no effect.

Reading STATUS register returns peripheral write protection status:

0 Peripheral is not write protected.
1 Peripheral is write protected.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 1 10 9 8
MCRAMC | FREQM | EIC RTC WDT
Access R R R R R
Reset 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
GCLK SUPC OSC32KCTRL| OSCCTRL RSTC MCLK PM PAC
Access R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bit 12 — MCRAMC Peripheral MCRAMC Write Protection Status

Bit 11 — FREQM Peripheral FREQM Write Protection Status

Bit 10 — EIC Peripheral EIC Write Protection Status

Bit 9 — RTC Peripheral RTC Write Protection Status

Bit 8 - WDT Peripheral WDT Write Protection Status

Bit 7 — GCLK Peripheral GCLK Write Protection Status

Bit 6 — SUPC Peripheral SUPC Write Protection Status

Bit 5 — OSC32KCTRL Peripheral OSC32KCTRL Write Protection Status
Bit 4 - OSCCTRL Peripheral OSCCTRL Write Protection Status

Bit 3 - RSTC Peripheral RSTC Write Protection Status

Bit 2 - MCLK Peripheral MCLK Write Protection Status
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Bit 1 — PM Peripheral PM Write Protection Status

Bit 0 — PAC Peripheral PAC Write Protection Status
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12.6.11 Peripheral Write Protection Status B

Name: STATUSB
Offset: 0x38

Reset: 0x00000002
Property: -

Writing to this register has no effect.

Reading STATUS register returns peripheral write protection status:

0 Peripheral is not write protected.
1 Peripheral is write protected.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 " 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
HMATRIXHS MTB DMAC NVMCTRL DSU PORT
Access R R R R R R
Reset 0 0 0 0 1 0

Bit 5 — HMATRIXHS Peripheral HMATRIXHS Write Protection Status
Bit 4 —- MTB Peripheral MTB Write Protection Status

Bit 3 —- DMAC Peripheral DMAC Write Protection Status

Bit 2 - NVMCTRL Peripheral NVMCTRL Write Protection Status

Bit 1 — DSU Peripheral DSU Write Protection Status

Bit 0 — PORT Peripheral PORT Write Protection Status
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12.6.12 Peripheral Write Protection Status C

Name: STATUSC
Offset: 0x3C
Reset: 0x09000000
Property: -

Writing to this register has no effect.

Reading STATUS register returns peripheral write protection status:

0 Peripheral is not write protected.
1 Peripheral is write protected.
Bit 31 30 29 28 27 26 25 24
| | | | SMBIST PDEC ICM
Access R R R
Reset 1 0 0
Bit 23 22 21 20 19 18 17 16
CCL PTC DAC AC ADCA1 ADCO TC4
Access R R R R R R R
Reset 0 0 0 0 0 0 0
Bit 15 14 13 12 " 10 9 8
TC3 TC2 TC1 TCO TCC2 TCC1 TCCO CAN1
Access R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CANO SERCOM5 SERCOM4 SERCOM3 SERCOM2 SERCOM1 SERCOMO EVSYS
Access R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bit 27 — SMBIST Peripheral SMBIST Write Protection Status

Bit 26 — PDEC Peripheral PDEC Write Protection Status

Bit 25 — ICM Peripheral ICM Write Protection Status

Bit 22 — CCL Peripheral CCL Write Protection Status

Bit 21 — PTC Peripheral PTC Write Protection Status

Bit 20 — DAC Peripheral DAC Write Protection Status

Bit 19 — AC Peripheral AC Write Protection Status

Bits 17, 18 — ADCx Peripheral ADCx [x=1..0] Write Protection Status

Bits 12, 13, 14, 15, 16 — TCx Peripheral TCx Write Protection Status [x = 4..0]

Bits 9, 10, 11 — TCCx Peripheral TCCx [x = 2..0] Write Protection Status TCCx [x = 2..0]

Bits 7, 8 — CANx Peripheral CANXx [x = 1..0] Write Protection Status
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Bits 1, 2, 3, 4, 5, 6 — SERCOM Peripheral SERCOMn Write Protection Status [n = 5..0]

Bit 0 — EVSYS Peripheral EVSYS Write Protection Status
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12.6.13 Peripheral Write Protection Status D

Name: STATUSD
Offset: 0x40
Reset: 0x000000
Property: -

Writing to this register has no effect.

Reading STATUS register returns peripheral write protection status:

0 Peripheral is not write protected.
1 Peripheral is write protected.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 1 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
TC7 TC6 TC5 SERCOM?7 SERCOM®6
Access R R R R R
Reset 0 0 0 0 0

Bits 2, 3, 4 — TC Peripheral TCn Write Protection Status [n = 7..5]

Bits 0, 1 — SERCOM Peripheral SERCOMn Write Protection Status [n = 7..6]
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Device Service Unit (DSU)

Overview

The Device Service Unit (DSU) provides a means of detecting debugger probes. It enables the Arm Debug Access
Port (DAP) to have control over multiplexed debug pads and CPU reset. The DSH also provides system-level
services to debug adapters in an ARM debug system. It implements a CoreSight Debug ROM that provides device
identification as well as identification of other debug components within the system. Hence, it complies with the ARM
Peripheral Identification specification. The DSU also provides system services to applications that need memory
testing, as required for IEC60730 Class B compliance, for example. The DSU can be accessed simultaneously by a
debugger and the CPU, as it is connected on the High-Speed Bus Matrix. For security reasons, some of the DSU
features will be limited or unavailable when the device is protected by the NVMCTRL security bit.

Features
* CPU reset extension
» Debugger probe detection (Cold- and Hot-Plugging)
» Chip-Erase command and status
» 32-bit cyclic redundancy check (CRC32) of any memory accessible through the bus matrix
» Arm CoreSight compliant device identification
* Two debug communications channels
» Debug access port security filter
+ DMA connection

Block Diagram
Figure 13-1. DSU Block Diagram

debugger_present DSU | Chip Erase Hard Lock bit
‘ _ Security Bit
reser I DEBUGGER PROBE DMA request
SWCLK - INTERFACE cpu_reset_extension
l A

DAP

<,‘:§ DAP SECURITY FILTER £\> DMA NVMCTRL

CORESIGHT ROM

M s s
SWDIO <k£\> " HIGH-SPEED
BUS MATRIX
Signal Description
The DSU uses the following three signals to function.
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RESET Digital Input External reset pin
SWCLK Digital Input SW clock pin
SWDIO Digital 1/0 SW bidirectional data pin

Note: The SWCLK pin is by default assigned to the DSU module to allow debugger probe detection and to stretch
the CPU reset phase. For more information, refer to 20.6.3 Debugger Probe Detection. The Hot-Plugging feature
depends on the PORT configuration. If the SWCLK pin function is changed in the PORT, the Hot-Plugging feature is
disabled until a power-reset or an external reset is performed.

13.5 Peripheral Dependencies

GCLK Peripheral | PAC Peripheral Events (EVSYS) DMA Trigger

Peripheral = IR AHB/APB Channel Index Identifier Index Source Index
name Clocks Users Generators
(GCLK.PCHCTRL) | (PAC.WRCTRL) | (USERm) | (CHANNELN.EVGEN) | (CHCTRLB.TRIGSRC)

CLK_DSU_AHB
Enabled at
reset
33 Protected at
DSU 041002000 - | o\ peis app - reset ) ) )
Enabled at

reset

13.6 Debug Operation

13.6.1 Principle of Operation

The DSU provides basic services to allow on-chip debug using the Arm Debug Access Port and the Arm processor
debug resources:

* CPU reset extension
« Debugger probe detection

For more details on the Arm debug components, refer to the “Arm Debug Interface v5 Architecture Specification”.

13.6.2 CPU Reset Extension

“CPU reset extension” refers to the extension of the reset phase of the CPU core after the external reset is released.
This ensures that the CPU is not executing code at startup while a debugger connects to the system. The debugger
is detected on a RESET release event when SWCLK is low. At startup, SWCLK is internally pulled up to avoid

false detection of a debugger if the SWCLK pin is left unconnected. When the CPU is held in the reset extension
phase, the CPU Reset Extension bit of the Status A register (STATUSA.CRSTEXT) is set. To release the CPU,

write a '1' to STATUSA.CRSTEXT. STATUSA.CRSTEXT will then be set to '0". Writing a '0' to STATUSA.CRSTEXT
has no effect. For security reasons, it is not possible to release the CPU reset extension when the device is
protected by the NVMCTRL security bit. Trying to do so sets the Protection Error bit (PERR) of the Status A register
(STATUSA.PERR).
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Figure 13-2. Typical CPU Reset Extension Set and Clear Timing Diagram
SWCLK R S S I I

RESET

DSU CRSTEXT
Clear

LN

CPU reset

extension

CPU_STATE reset X running

13.6.3 Debugger Probe Detection

13.6.3.1 Cold Plugging

Cold-Plugging is the detection of a debugger when the system is in reset. When Cold Plugging is detected the CPU
reset extension is requested, as described above.

13.6.3.2 Hot Plugging
Hot Plugging is the detection of a debugger probe when the system is not in reset. Hot Plugging is not possible
under reset because the detector is reset when POR or RESET are asserted. Hot Plugging is active when a SWCLK
falling edge is detected. The SWCLK pad is multiplexed with other functions and the user must ensure that its default
function is assigned to the debug system. If the SWCLK function is changed, the Hot Plugging feature is disabled
until a power-reset or external reset occurs. Availability of the Hot Plugging feature can be read from the Hot Plugging
Enable bit of the Status B register (STATUSB.HPE).

Figure 13-3. Hot-Plugging Detection Timing Diagram

SWCLK [ O S R

RESET

CPU_STATE reset X running

Hot-Plugging []

The presence of a debugger probe is detected when either Hot Plugging or Cold Plugging is detected. Once
detected, the Debugger Present bit of the Status B register (STATUSB.DBGPRES) is set. For security reasons,
Hot-Plugging is not available when the device is protected by the NVMCTRL security bit.

This detection requires that pads are correctly powered. Thus, at cold startup, this detection cannot be done until
POR is released. If the device is protected, Cold Plugging is the only way to detect a debugger probe, and so the
external reset timing must be longer than the POR timing. If external reset is deasserted before POR release, the
user must retry the procedure above until it gets connected to the device.
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Chip Erase

Chip Erase consists of removing all sensitive information stored in the chip and clearing the NVMCTRL security bit.
Therefore, all volatile memories and the Flash memory Main array and Data Flash section will be erased. The Flash
Configuration Rows, including the user row, will not be erased.

Chip Erase is only possible as long as the Set Chip Erase Hard Lock (SCEHL) command has not been issued in the
NVMCTRL.

Once the SCEHL command has been issued, STATUS2:CEHL will be set and it becomes permanently

ANWARNING impossible to perform a Chip-Erase.

When the device is protected, the debugger must first reset the device in order to be detected. This ensures that
internal registers are reset after the protected state is removed. The Chip Erase operation is triggered by writing a
'1" to the Chip Erase bit in the Control register (CTRL.CE). This command will be discarded if the DSU is protected
by the Peripheral Access Controller (PAC). Once issued, the module clears volatile memories prior to erasing the
Flash array. To ensure that the Chip Erase operation is completed, check the Done bit of the Status A register
(STATUSA.DONE).

The Chip Erase operation depends on clocks and power management features that can be altered by the CPU. For
that reason, it is recommended to issue a Chip Erase after a Cold Plugging procedure to ensure that the device is in
a known and safe state.

The recommended sequence is as follows:
1. Issue the Cold Plugging procedure (refer to 13.6.3.1. Cold Plugging). The device then:
a. Detects the debugger probe.
b. Holds the CPU in reset.
2. Issue the Chip Erase command by writing a '1' to CTRL.CE. The device then:
a. Clears the system volatile memories.

b. Erases the whole Flash array (including the main array and Data Flash section, not including the
Configuration Rows).

c. Clears the NVMCTRL security bit protection.
3. Check for completion by polling STATUSA.DONE (read as '1' when completed).
4. Reset the device to let the NVMCTRL update the fuses.

Programming
Programming the Flash or SRAM memories is only possible when the device is not protected by the NVMCTRL
security bit. The programming procedure is as follows:

1. At power up, RESET is driven low by a debugger. The on-chip regulator holds the system in a POR state
until the input supply is above the POR threshold (refer to Power-on Reset (POR) characteristics). The system
continues to be held in this static state until the internally regulated supplies have reached a safe operating
state.

2. The PM starts, clocks are switched to the slow clock (Core Clock, System Clock, Flash Clock and any Bus
Clocks that do not have clock gate control). Internal resets are maintained due to the external reset.

3. The debugger maintains a low level on SWCLK. RESET is released, resulting in a debugger Cold-Plugging
procedure.

The debugger generates a clock signal on the SWCLK pin, the Debug Access Port (DAP) receives a clock.
The CPU remains in Reset due to the Cold-Plugging procedure; meanwhile, the rest of the system is released.
A Chip-Erase is issued to ensure that the Flash is fully erased prior to programming.

Programming is available through the AHB-AP.

After the operation is completed, the chip can be restarted either by asserting RESET or toggling power. Make
sure that the SWCLK pin is high when releasing RESET to prevent extending the CPU reset.

® N O
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Intellectual Property Protection

Intellectual property protection consists of restricting access to internal memories from external tools when the device
is protected, and this is accomplished by setting the NVMCTRL security bit. This protected state can be removed

by issuing a Chip-Erase (refer to 13.7. Chip Erase), as long as the Set Chip Erase Hard Lock (SCEHL) command
has not been issued in the NVMCTRL. Once the SCEHL command has been issued, STATUS2:CEHL will be set
and it becomes permanently impossible to perform a Chip-Erase, and therefore permanently impossible to
remove the protected state. When the device is protected, read/write accesses using the AHB-AP are limited to the
DSU address range and DSU commands are restricted. When issuing a Chip-Erase, sensitive information is erased
from volatile memory and Flash.

The DSU implements a security filter that monitors the AHB transactions inside the DAP. If the device is protected,
then AHB-AP read/write accesses outside the DSU external address range are discarded, causing an error response
that sets the ARM AHB-AP sticky error bits (refer to the ARM Debug Interface v5 Architecture Specification on
www.arm.com).
The DSU is intended to be accessed either:

« Internally from the CPU, without any limitation, even when the device is protected

« Externally from a debug adapter, with some restrictions when the device is protected
For security reasons, DSU features have limitations when used from a debug adapter. To differentiate external
accesses from internal ones, the first 0x100 bytes of the DSU register map has been mirrored at offset 0x100:

* The first 0x100 bytes form the internal address range

* The next 0x100 bytes form the external address range

When the device is protected, the DAP can only issue MEM-AP accesses in the DSU range 0x0100-0Ox1FFF.

The DSU operating registers are located in the 0x0000-0x00FF area and remapped in 0x0100-0x01FF to differentiate
accesses coming from a debugger and the CPU. If the device is protected and an access is issued in the region
0x0100-0x01FF, it is subject to security restrictions. For more information, refer to the Table 13-1.

Figure 13-4. APB Memory Mapping

0x0000
DSU operating Internal address range
registers (cannot be accessed from debug tools when the device is
protected by the NVMCTRL security bit)
0x00FF
0x0100
Mirrored
DSU operating
registers
0x01FF
Empty External address range
(can be accessed from debug tools with some restrictions)
0x1000
DSU CoreSight
ROM
0x1FFF

Some features not activated by APB transactions are not available when the device is protected:
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Table 13-1. Feature Availability Under Protection

CPU Reset Extension Yes
Clear CPU Reset Extension No
Debugger Cold-Plugging Yes
Debugger Hot-Plugging No

13.10 Device Identification

Device identification relies on the Arm CoreSight component identification scheme, which allows the chip to be
identified as a PIC32C device implementing a DSU. The DSU contains identification registers to differentiate the
device.

13.10.1 CoreSight Identification

A system-level Arm CoreSight ROM table is present in the device to identify the vendor and the chip identification
method. Its address is provided in the MEM-AP BASE register inside the Arm Debug Access Port. The CoreSight
ROM implements a 64-bit conceptual ID composed as follows from the PIDO to PID7 CoreSight ROM Table registers:

Figure 13-5. Conceptual 64-bit Peripheral ID

Caonceptual 64-bit Peripheral ID
A

4
PIDT register PID6 register PIDS5 register PID4 register PID3 reg's’er PID2 register F‘IDT register PLD{) register
T 07 07 0i7 07
e FEE e R T T T T TTT] LILTFLIIT] | I [ T |
‘\63 56.55 43 47 4039 3635 323 28 27 24 23 20191
Reserved. RAZ AKB RevAnd Revision JEP 108 Part number
count D code
JEP 108 Customer

Continuation Code modified JEP 106 codeis used

Table 13-2. Conceptual 64-Bit Peripheral ID Bit Descriptions

Fod S omsorion— aasion

JEP-106 CC code 4 Continuation code: 0x0 PID4
JEP-106 ID code 7 Device ID: 0x1F PID1+PID2
4KB count 4 Indicates that the CoreSight component is a ROM: 0x0 PID4
RevAnd 4 Not used; read as 0 PID3
CUSMOD 4 Not used; read as 0 PID3
PARTNUM 12 | Contains 0xCDO to indicate that DSU is present PIDO+PID1
REVISION 4 DSU revision (starts at 0x0 and increments by 1 at both major and PID2

minor revisions). Identifies DSU identification method variants. If 0x0, this
indicates that device identification can be completed by reading the Device
Identification register (DID)

For more information, refer to the ARM Debug Interface Version 5 Architecture Specification.

13.10.2 Chip Identification Method
The DSU DID register identifies the device by implementing the following information:

* Processor identification
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* Product family identification
* Product series identification
* Device select

13.11 Functional Description

13.11.1 Principle of Operation

The DSU provides a CRC32 memory service. The Address, Length and Data registers (ADDR, LENGTH, DATA)
must be configured first; then a command can be issued by writing the Control register. When a command is
ongoing, other commands are discarded until the current operation is completed. Therefore, the user must wait for
the STATUSA.DONE bit to be set prior to issuing another one.

13.11.2 Basic Operation

13.11.2.1 Initialization

The DSU is enabled when its bus clocks (CLK_DSU_APB and CLK_DSU_AHB) are enabled, which is their default
state after reset. If these clock are manually stopped, they must be enabled again in MCLK - Main Clock before using
the DSU. The DSU registers can be PAC write-protected.

13.11.2.2 Operation From a Debug Adapter

Debug adapters should access the DSU registers in the external address range 0x100 — Ox1FFF. If the device is
protected by the NVMCTRL Security Bit and Chip Erase Hard Lock Bit,, accessing the first 0x100 bytes causes the
system to return an error. Refer to Intellectual Property Protection.

13.11.2.3 Operation From the CPU

There are no restrictions when accessing DSU registers from the CPU. However, the user should access DSU
registers in the internal address range (0x0 — 0x100) to avoid external security restrictions. Refer to 13.9. Intellectual
Property Protection.

13.11.3 32-bit Cyclic Redundancy Check CRC32

The DSU unit provides support for calculating a cyclic redundancy check (CRC32) value for a memory area
(including Flash and SRAM).
When the CRC32 command is issued from:
» The internal range, the CRC32 can be operated at any memory location
» The external range, the CRC32 operation is restricted; DATA, ADDR, and LENGTH values are forced (see
below)

Table 13-3. AMOD Bit Descriptions when Operating CRC32

AMODI[1:0] m External range restrictions

ARRAY CRC32 is restricted to the full Flash array area (Data Flash section not included). DATA
forced to OXFFFFFFFF before calculation (no seed)
1 Data Flash A CRC32 of the whole Data Flash section. DATA forced to OXFFFFFFFF before calculation
(no seed)
2-3 Reserved

The algorithm employed is the industry standard CRC32 algorithm using the generator polynomial OXEDB88320
(reversed representation).
13.11.3.1 Starting CRC32 Calculation

CRC32 calculation for a memory range is started after writing the start address into the Address register (ADDR) and
the size of the memory range into the Length register (LENGTH). Both must be word-aligned.
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The initial value used for the CRC32 calculation must be written to the Data register (DATA). This value will usually be
OxFFFFFFFF, but can be, for example, the result of a previous CRC32 calculation if generating a common CRC32 of
separate memory blocks.

Once completed, the calculated CRC32 value can be read out of the Data register. The read value must be
complemented to match standard CRC32 implementations or kept non-inverted if used as starting point for
subsequent CRC32 calculations.

The actual test is started by writing a '1" in the 32-bit Cyclic Redundancy Check bit of the Control register
(CTRL.CRC). A running CRC32 operation can be canceled by resetting the module (writing '1' to CTRL.SWRST).

13.11.3.2 Interpreting the Results

13.11.4

13.11.5

The user should monitor the Status A register. When the operation is completed, STATUSA.DONE is set. Then the
Bus Error bit of the Status A register (STATUSA.BERR) must be read to ensure that no bus error occurred.

Debug Communication Channels

The Debug Communication Channels (DCCO and DCC1) consist of a pair of registers with associated handshake
logic, accessible by both CPU and debugger even if the device is protected by the NVMCTRL security bit. The
registers can be used to exchange data between the CPU and the debugger, during run time as well as in debug
mode. This enables the user to build a custom debug protocol using only these registers.

The DCCO and DCCH1 registers are accessible when the protected state is active. When the device is protected,
however, it is not possible to connect a debugger while the CPU is running (STATUSA.CRSTEXT is not writable and
the CPU is held under Reset).

Two Debug Communication Channel status bits in the Status B registers (STATUS.DCCDx) indicate whether a new
value has been written in DCCO or DCC1. These bits, DCCOD and DCC1D, are located in the STATUSB registers.
They are automatically set on write and cleared on read.

System Services Availability when Accessed Externally and Device is Protected
External access: Access performed in the DSU address offset 0x100-0x1FFF range.

Internal access: Access performed in the DSU address offset 0x000-Ox0FF range.

Table 13-4. Available Features when Operated From The External Address Range and Device is Protected

Availability From The External Address Range and
Device is Protected

Chip-Erase command and status Yes

CRC32 Yes, only full array or full Data Flash section
CoreSight Compliant Device identification Yes

Debug communication channels Yes

STATUSA.CRSTEXT clearing No (STATUSA.PERR is set when attempting to do so)

13.11.6 Sleep Mode Operation

The DSU will continue to operate in Idle mode. Refer to the 19. Power Manager (PM) for more information.

© 2022 Microchip Technology Inc. Data Sheet DS60001632D-page 88
and its subsidiaries



13.12

0x00
0x01
0x02
0x03

0x04

0x08

0x0C

0x10

0x14

0x18

0x1C

OxOFFF

0x1000

0x1004

0x1008

0x100C

0x1FCB

0x1FCC

0x1FDO
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Register Summary

Refer to the Registers Description section for more details on register properties and access permissions.

IEZN T 0 N T I N N I N O

CTRL Reserved Reserved Reserved SWRST
STATUSA 7:0 PERR FAIL BERR CRSTEXT DONE
STATUSB 7:0 CEHL HPE DCCD1 DCCDO DBGPRES PROT
Reserved

31:24 ADDR[29:22]
23:16 ADDR[21:14]
ADDR
15:8 ADDR[13:6]
7:0 ADDR[5:0] AMODI1:0]
31:24 LENGTH[29:22]
23:16 LENGTH[21:14]
LENGTH
15:8 LENGTH[13:6]
7:0 LENGTH[5:0]
31:24 DATA[31:24]
23:16 DATA[23:16]
DATA
15:8 DATA[15:8]
7:0 DATA[7:0]
31:24 DATA[31:24]
23:16 DATA[23:16
DCCO : ]
15:8 DATA[15:8]
7:0 DATA[7:0]
31:24 DATA[31:24]
23:16 DATA[23:16
DCC1 : ]
15:8 DATA[15:8]
7:0 DATA[7:0]
31:24 PROCESSORJ[3:0] FAMILY[4:1]
DID 23:16 FAMILY[0] SERIESI[5:0]
15:8 DIE[3:0] REVISION[3:0]
7:0 DEVSEL[7:0]
Reserved
31:24 ADDOFF[19:12]
23:16 ADDOFF[11:4]
ENTRYO
15:8 ADDOFF[3:0]
7:0 FMT EPRES
31:24 Reserved[19:12]
23:16 Reserved[11:4]
ENTRY1
15:8 Reserved[3:0]
7:0 Reserved Reserved
31:24 END[31:24]
23:16 END[23:16]
END
15:8 END[15:8]
7:0 END[7:0]
Reserved
31:24
23:16
MEMTYPE
15:8
7:0 SMEMP
31:24
23:16
PID4
15:8
7:0 FKBCI3:0] JEPCCI3:0]
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........... continued

et | Name JEeres] 7 e s e ] |2 | | o

0x1FD4
Reserved
Ox1FDF
31:24
23:16
15:8
7:0 PARTNBL[7:0]
31:24
23:16
15:8
7:0 JEPIDCL[3:0] PARTNBH[3:0]
31:24
23:16
15:8
7:0 REVISIONI[3:0] JEPU JEPIDCHI2:0]
31:24
23:16
15:8
7:0 REVANDI3:0] CUSMOD][3:0]
31:24
23:16
15:8
7:0 PREAMBLEBO[7:0]
31:24
23:16
15:8
7:0 CCLASSJ[3:0] PREAMBLE[3:0]
31:24
23:16
15:8
7:0 PREAMBLEB2[7:0]
31:24
23:16
15:8
7:0 PREAMBLEB3[7:0]

O0x1FEO PIDO

Ox1FE4 PID1

Ox1FE8 PID2

Ox1FEC PID3

0x1FFO CIDO

Ox1FF4 CID1

Ox1FF8 CID2

Ox1FFC CID3
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13.12.1 Control

Name: CTRL
Offset: 0x0000
Reset: 0x00

Property: PAC Write-Protection

Bit 7 6 5 4 3 2 1 0
Reserved Reserved CE Reserved CRC SWRST

Access - - R/W - R/W W

Reset 0 0 0 0 0 0

Bit 7 — Reserved
Must be set to 0.

Bit 6 — Reserved
Must be set to 0.

Bit 4 — CE Chip-Erase
Writing a '0' to this bit has no effect.
Writing a '1' to this bit starts the Chip-Erase operation.
Note: The chip erase operation can only be performed if the Chip Erase Hard Lock has not been set
(STATUS2:CEHL=0). Once STATUS2:CEHL=1, the chip erase feature becomes permanently disabled.

Bit 3 — Reserved
Must be set to 0.

Bit 2 - CRC 32-bit Cyclic Redundancy Check
Writing a '0' to this bit has no effect.
Writing a '1' to this bit starts the cyclic redundancy check algorithm.

Bit 0 — SWRST Software Reset
Writing a '0' to this bit has no effect.
Writing a '1' to this bit resets the module.
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PIC32CM JHO00/JHO1
Device Service Unit (DSU)

13.12.2 Status A

Name: STATUSA
Offset: 0x0001
Reset: 0x00

Property: PAC Write-Protection

Bit 7 6 5 4 3 2 1 0
PERR FAIL BERR CRSTEXT DONE
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0

Bit 4 - PERR Protection Error
Writing a '0' to this bit has no effect.
Writing a '1' to this bit clears the Protection Error bit.
This bit is set when a command that is not allowed in protected state is issued.

Bit 3 — FAIL Failure
Writing a '0' to this bit has no effect.
Writing a '1' to this bit clears the Failure bit.
This bit is set when a DSU operation failure is detected.

Bit 2 — BERR Bus Error
Writing a '0' to this bit has no effect.
Writing a '1' to this bit clears the Bus Error bit.
This bit is set when a bus error is detected.

Bit 1 — CRSTEXT CPU Reset Phase Extension
Writing a '0' to this bit has no effect.
Writing a '1' to this bit clears the CPU Reset Phase Extension bit.

This bit is set when a debug adapter Cold-Plugging is detected, which extends the CPU reset phase.

Bit 0 - DONE Done
Writing a '0' to this bit has no effect.
Writing a '1' to this bit clears the Done bit.
This bit is set when a DSU operation is completed.
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13.12.3 Status B

Name: STATUSB
Offset: 0x0002
Reset: x determined by 