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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Product Status Active

Core Processor MIPS32® M-Class

Core Size 32-Bit Single-Core

Speed 200MHz

Connectivity EBI/EMI, Ethernet, I²C, PMP, SPI, SQI, UART/USART, USB OTG

Peripherals Brown-out Detect/Reset, DMA, I²S, POR, PWM, WDT

Number of I/O 120

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256K x 8

Voltage - Supply (Vcc/Vdd) 2.1V ~ 3.6V

Data Converters A/D 48x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 144-LQFP

Supplier Device Package 144-LQFP (20x20)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/pic32mz1024efe144-i-pl

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/pic32mz1024efe144-i-pl-4415810
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 3-9: FENR: FLOATING POINT EXCEPTIONS AND MODES ENABLE REGISTER; 
CP1 REGISTER 28

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8

U-0 U-0 U-0 U-0 R/W-x R/W-x R/W-x R/W-x

— — — —
ENABLES<4:1>

V Z O U

7:0

R/W-x U-0 U-0 U-0 U-0 R-x R/W-x R/W-x

ENABLES<0>
— — — — FS RM<1:0>

I

Legend:

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

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

bit 31-12 Unimplemented: Read as ‘0’

bit 11-7 ENABLES<4:0>: FPU Exception Enable bits

These bits control whether or not a trap is taken when an IEEE exception condition occurs for any of the five 
conditions. The trap occurs when both an enable bit and its corresponding cause bit are set either during an 
FPU arithmetic operation or by moving a value to the FCSR or one of its alternative representations.

bit 11 V: Invalid Operation bit

bit 10 Z: Divide-by-Zero bit

bit 9 O: Overflow bit

bit 8 U: Underflow bit

bit 7 I: Inexact bit

bit 6-3 Unimplemented: Read as ‘0’

bit 2 FS: Flush to Zero control bit

1 = Denormal input operands are flushed to zero. Tiny results are flushed to either zero or the applied format's 
smallest normalized number (MinNorm) depending on the rounding mode settings.

0 = Denormal input operands result in an Unimplemented Operation exception.

bit 1-0 RM<1:0>: Rounding Mode control bits

11 = Round towards Minus Infinity (– )
10 = Round towards Plus Infinity (+ )
01 = Round toward Zero (0)
00 = Round to Nearest
DS60001320D-page  58  2015-2016 Microchip Technology Inc.
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19/3 18/2 17/1 16/0

— — — — 0000

— CMD<2:0> 0000

— — — — 0000

— — GROUP<1:0> 0000

— — — — 0000

— — — — 0000

— — — — 0000

— — — CLEAR 0000

— — — — 0000

— — — CLEAR 0000

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

L
N

ABLE 4-16: SYSTEM BUS TARGET 8 REGISTER MAP 
V

ir
tu
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d
d
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(B
F

8F
_#

)
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

A020 SBT8ELOG1
31:16 MULTI — — — CODE<3:0> — — — —

15:0 INITID<7:0> REGION<3:0>

A024 SBT8ELOG2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

A028 SBT8ECON
31:16 — — — — — — — ERRP — — — —

15:0 — — — — — — — — — — — —

A030 SBT8ECLRS
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

A038 SBT8ECLRM
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

A040 SBT8REG0
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

A050 SBT8RD0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

A058 SBT8WR0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

A060 SBT8REG1
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

A070 SBT8RD1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

A078 SBT8WR1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
ote: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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SIE I2C1BIE U1TXIE U1RXIE U1EIE 0000

41IE ADCD40IE ADCD39IE ADCD38IE ADCD37IE 0000

IE(2) U2TXIE U2RXIE U2EIE SPI2TXIE 0000

IE CMP2IE CMP1IE PMPEIE PMPIE 0000

IE U5EIE SPI5TXIE(2) SPI5RXIE(2) SPI5EIE(2) 0000

XIE SPI4EIE I2C3MIE I2C3SIE I2C3BIE 0000

— ADC4WIE ADC3WIE ADC2WIE 0000

RPIE — ADCURDYIE ADCARDYIE ADCEOSIE 0000

CS1IP<2:0> CS1IS<1:0> 0000

CTIP<2:0> CTIS<1:0> 0000

IC1IP<2:0> IC1IS<1:0> 0000

T1IP<2:0> T1IS<1:0> 0000

IC2EIP<2:0> IC2EIS<1:0> 0000

INT1IP<2:0> INT1IS<1:0> 0000

T3IP<2:0> T3IS<1:0> 0000

OC2IP<2:0> OC2IS<1:0> 0000

INT3IP<2:0> INT3IS<1:0> 0000

IC3IP<2:0> IC3IS<1:0> 0000

OC4IP<2:0> OC4IS<1:0> 0000

IC4EIP<2:0> IC4EIS<1:0> 0000

IC5IP<2:0> IC5IS<1:0> 0000

T5IP<2:0> T5IS<1:0> 0000

IC6IP<2:0> IC6IS<1:0> 0000

T6IP<2:0> T6IS<1:0> 0000

IC7IP<2:0> IC7IS<1:0> 0000

T7IP<2:0> T7IS<1:0> 0000

IC8IP<2:0> IC8IS<1:0> 0000

T8IP<2:0> T8IS<1:0> 0000

IC9IP<2:0> IC9IS<1:0> 0000

T9IP<2:0> T9IS<1:0> 0000

T

A
ll

 R
es

et
s

4 19/3 18/2 17/1 16/0

L

N x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV 

vices.
00F0 IEC3(6)
31:16 CNKIE CNJIE CNHIE CNGIE CNFIE CNEIE CNDIE CNCIE CNBIE CNAIE I2C1MIE I2C1

15:0 SPI1TXIE SPI1RXIE SPI1EIE — CRPTIE(7) SBIE CFDCIE CPCIE ADCD44IE ADCD43IE ADCD42IE ADCD

0100 IEC4
31:16 U3TXIE U3RXIE U3EIE SPI3TXIE SPI3RXIE SPI3EIE ETHIE CAN2IE(3) CAN1IE(3) I2C2MIE(2) I2C2SIE(2) I2C2B

15:0 SPI2RXIE SPI2EIE DMA7IE DMA6IE DMA5IE DMA4IE DMA3IE DMA2IE DMA1IE DMA0IE USBDMAIE USB

0110 IEC5
31:16 — U6TXIE U6RXIE U6EIE SPI6TXIE(2) SPI6RXIE(2) SPI6IE(2) I2C5MIE I2C5SIE I2C5BIE U5TXIE U5RX

15:0 I2C4MIE I2C4SIE I2C4BIE U4TXIE U4RXIE U4EIE SQI1IE PREIE FCEIE RTCCIE SPI4TXIE SPI4R

0120 IEC6
31:16 — — — — — — — — — — ADC7WIE —

15:0 ADC1WIE ADC0WIE ADC7EIE — — ADC4EIE ADC3EIF ADC2EIE ADC1EIE ADC0EIE — ADCG

0140 IPC0
31:16 — — — INT0IP<2:0> INT0IS<1:0> — — —

15:0 — — — CS0IP<2:0> CS0IS<1:0> — — —

0150 IPC1
31:16 — — — OC1IP<2:0> OC1IS<1:0> — — —

15:0 — — — IC1EIP<2:0> IC1EIS<1:0> — — —

0160 IPC2
31:16 — — — IC2IP<2:0> IC2IS<1:0> — — —

15:0 — — — T2IP<2:0> T2IS<1:0> — — —

0170 IPC3
31:16 — — — IC3EIP<2:0> IC3EIS<1:0> — — —

15:0 — — — INT2IP<2:0> INT2IS<1:0> — — —

0180 IPC4
31:16 — — — T4IP<2:0> T4IS<1:0> — — —

15:0 — — — OC3IP<2:0> OC3IS<1:0> — — —

0190 IPC5
31:16 — — — INT4IP<2:0> INT4IS<1:0> — — —

15:0 — — — IC4IP<2:0> IC4IS<1:0> — — —

01A0 IPC6
31:16 — — — OC5IP<2:0> OC5IS<1:0> — — —

15:0 — — — IC5EIP<2:0> IC5EIS<1:0> — — —

01B0 IPC7
31:16 — — — OC6IP<2:0> OC6IS<1:0> — — —

15:0 — — — IC6EIP<2:0> IC6EIS<1:0> — — —

01C0 IPC8
31:16 — — — OC7IP<2:0> OC7IS<1:0> — — —

15:0 — — — IC7EIP<2:0> IC7EIS<1:0> — — —

01D0 IPC9
31:16 — — — OC8IP<2:0> OC8IS<1:0> — — —

15:0 — — — IC8EIP<2:0> IC8EIS<1:0> — — —

01E0 IPC10
31:16 — — — OC9IP<2:0> OC9IS<1:0> — — —

15:0 — — — IC9EIP<2:0> IC9EIS<1:0> — — —

ABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

ote 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0
Registers” for more information.

2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin de
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
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20/4 19/3 18/2 17/1 16/0

 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV 

-pin devices.
0768 OFF138
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

076C OFF139
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0770 OFF140
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0774 OFF141
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0778 OFF142
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

077C OFF143
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0780 OFF144
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0784 OFF145
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0788 OFF146
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

078C OFF147
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0790 OFF148(2)
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0794 OFF149(2)
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0798 OFF150(2)
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

079C OFF151(3)
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

07A0 OFF152(3)
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of
Registers” for more information.

2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 5 CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ) 
0 = No interrupt is pending 

bit 4 CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2) 
0 = No interrupt is pending 

bit 3 CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a 
pattern match event occurs 

0 = No interrupt is pending 

bit 2 CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred) 
0 = No interrupt is pending 

bit 1 CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted 
0 = No interrupt is pending

bit 0 CHERIF: Channel Address Error Interrupt Flag bit

1 = A channel address error has been detected 
Either the source or the destination address is invalid.

0 = No interrupt is pending 

REGISTER 10-9: DCHxINT: DMA CHANNEL x INTERRUPT CONTROL REGISTER  (CONTINUED)
DS60001320D-page  190  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
NOTES:
DS60001320D-page  196  2015-2016 Microchip Technology Inc.
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19/3 18/2 17/1 16/0

— — — — 0000

T32 — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

— — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

T32 — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

— — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

T32 — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

— — TCS — 0000

L

N . See Section 12.3 “CLR, SET, and INV Registers” for 
4.2 Timer2-Timer9 Control Registers 

ABLE 14-1: TIMER2 THROUGH TIMER9 REGISTER MAP 
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

0200 T2CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0210 TMR2
31:16 — — — — — — — — — — — —

15:0 TMR2<15:0>

0220 PR2
31:16 — — — — — — — — — — — —

15:0 PR2<15:0>

0400 T3CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0410 TMR3
31:16 — — — — — — — — — — — —

15:0 TMR3<15:0>

0420 PR3
31:16 — — — — — — — — — — — —

15:0 PR3<15:0>

0600 T4CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0610 TMR4
31:16 — — — — — — — — — — — —

15:0 TMR4<15:0>

0620 PR4
31:16 — — — — — — — — — — — —

15:0 PR4<15:0>

0800 T5CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0810 TMR5
31:16 — — — — — — — — — — — —

15:0 TMR5<15:0>

0820 PR5
31:16 — — — — — — — — — — — —

15:0 PR5<15:0>

0A00 T6CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0A10 TMR6
31:16 — — — — — — — — — — — —

15:0 TMR6<15:0>

0A20 PR6
31:16 — — — — — — — — — — — —

15:0 PR6<15:0>

0C00 T7CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

ote 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively
more information.
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— — SPIFE ENHBUF 0000

I STXISEL<1:0> SRXISEL<1:0> 0000

TXBUFELM<4:0> 0000

SPITBE — SPITBF SPIRBF 0008

0000

0000

— — — — 0000

:0> 0000

— — — — 0000

AUD
MONO

— AUDMOD<1:0> 0000

— — SPIFE ENHBUF 0000

I STXISEL<1:0> SRXISEL<1:0> 0000

TXBUFELM<4:0> 0000

SPITBE — SPITBF SPIRBF 0008

0000

0000

— — — — 0000

:0> 0000

— — — — 0000

AUD
MONO

— AUDMOD<1:0> 0000

— — SPIFE ENHBUF 0000

I STXISEL<1:0> SRXISEL<1:0> 0000

TXBUFELM<4:0> 0000

SPITBE — SPITBF SPIRBF 0008

0000

0000

— — — — 0000

:0> 0000

— — — — 0000

AUD
MONO

— AUDMOD<1:0> 0000

T
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19/3 18/2 17/1 16/0

L

N  0xC, respectively. See Section 12.3 “CLR, SET, and 
1600 SPI4CON
31:16 FRMEN FRMSYNC FRMPOL MSSEN FRMSYPW FRMCNT<2:0> MCLKSEL — — —

15:0 ON — SIDL DISSDO MODE32 MODE16 SMP CKE SSEN CKP MSTEN DISSD

1610 SPI4STAT
31:16 — — — RXBUFELM<4:0> — — —

15:0 — — — FRMERR SPIBUSY — — SPITUR SRMT SPIROV SPIRBE —

1620 SPI4BUF
31:16

DATA<31:0>
15:0

1630 SPI4BRG
31:16 — — — — — — — — — — — —

15:0 — — — — — — — BRG<8

1640 SPI4CON2
31:16 — — — — — — — — — — — —

15:0
SPI

SGNEXT
— —

FRM
ERREN

SPI
ROVEN

SPI
TUREN

IGNROV IGNTUR AUDEN — — —

1800 SPI5CON
31:16 FRMEN FRMSYNC FRMPOL MSSEN FRMSYPW FRMCNT<2:0> MCLKSEL — — —

15:0 ON — SIDL DISSDO MODE32 MODE16 SMP CKE SSEN CKP MSTEN DISSD

1810 SPI5STAT
31:16 — — — RXBUFELM<4:0> — — —

15:0 — — — FRMERR SPIBUSY — — SPITUR SRMT SPIROV SPIRBE —

1820 SPI5BUF
31:16

DATA<31:0>
15:0

1830 SPI5BRG
31:16 — — — — — — — — — — — —

15:0 — — — — — — — BRG<8

1840 SPI5CON2
31:16 — — — — — — — — — — — —

15:0
SPI

SGNEXT
— —

FRM
ERREN

SPI
ROVEN

SPI
TUREN

IGNROV IGNTUR AUDEN — — —

1A00 SPI6CON
31:16 FRMEN FRMSYNC FRMPOL MSSEN FRMSYPW FRMCNT<2:0> MCLKSEL — — —

15:0 ON — SIDL DISSDO MODE32 MODE16 SMP CKE SSEN CKP MSTEN DISSD

1A10 SPI6STAT
31:16 — — — RXBUFELM<4:0> — — —

15:0 — — — FRMERR SPIBUSY — — SPITUR SRMT SPIROV SPIRBE —

1A20 SPI6BUF
31:16

DATA<31:0>
15:0

1A30 SPI6BRG
31:16 — — — — — — — — — — — —

15:0 — — — — — — — BRG<8

1A40 SPI6CON2
31:16 — — — — — — — — — — — —

15:0
SPI

SGNEXT
— —

FRM
ERREN

SPI
ROVEN

SPI
TUREN

IGNROV IGNTUR AUDEN — — —

ABLE 19-1: SPI1 THROUGH SPI6 REGISTER MAP (CONTINUED)
V
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

ote 1: All registers in this table except SPIxBUF have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and
INV Registers” for more information.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
FIGURE 26-7: FORMAT OF BD_UPDPTR

FIGURE 26-8: FORMAT OF BD_MSG_LEN

FIGURE 26-9: FORMAT OF BD_ENC_OFF

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31-24 BD_UPDADDR<31:24>

23-16 BD_UPDADDR<23:16>

15-8 BD_UPDADDR<15:8>

7-0 BD_UPDADDR<7:0>

bit 31-0 BD_UPDADDR: UPD Address Location

The update address has the location where the CRDMA results are posted. The updated results are 
the ICV values, key output values as needed.

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31-24 MSG_LENGTH<31:24>

23-16 MSG_LENGTH<23:16>

15-8 MSG_LENGTH<15:8>

7-0 MSG_LENGTH<7:0>

bit 31-0 MSG_LENGTH: Total Message Length

Total message length for the hash and HMAC algorithms in bytes. Total number of crypto bytes in 
case of GCM algorithm (LEN-C).

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31-24 ENCR_OFFSET<31:24>

23-16 ENCR_OFFSET<23:16>

15-8 ENCR_OFFSET<15:8>

7-0 ENCR_OFFSET<7:0>

bit 31-0 ENCR_OFFSET: Encryption Offset

Encryption offset for the multi-task test cases (both encryption and authentication). The number of 
AAD bytes in the case of GCM algorithm (LEN-A).
 2015-2016 Microchip Technology Inc. DS60001320D-page  415
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0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000
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0000
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20/4 19/3 18/2 17/1 16/0

N

e corresponding ADCxCFG registers.
B234 ADCDATA13 31:16 DATA<31:16>

15:0 DATA<15:0>

B238 ADCDATA14 31:16 DATA<31:16>

15:0 DATA<15:0>

B23C ADCDATA15 31:16 DATA<31:16>

15:0 DATA<15:0>

B240 ADCDATA16 31:16 DATA<31:16>

15:0 DATA<15:0>

B244 ADCDATA17 31:16 DATA<31:16>

15:0 DATA<15:0>

B248 ADCDATA18 31:16 DATA<31:16>

15:0 DATA<15:0>

B24C ADCDATA19(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B250 ADCDATA20(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B254 ADCDATA21(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B258 ADCDATA22(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B25C ADCDATA23(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B260 ADCDATA24(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B264 ADCDATA25(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B268 ADCDATA26(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B26C ADCDATA27(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B270 ADCDATA28(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B274 ADCDATA29(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B278 ADCDATA30(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

B27C ADCDATA31(1) 31:16 DATA<31:16>

15:0 DATA<15:0>

ABLE 28-1: ADC REGISTER MAP (CONTINUED)
V
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_
#)

Register
Name

B
it
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g
e

Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

ote 1: This bit or register is not available on 64-pin devices.
2: This bit or register is not available on 64-pin and 100-pin devices.
3: Before enabling the ADC, the user application must initialize the ADC calibration values by copying them from the factory-programmed DEVADCx Flash registers into th



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 28-15: ADCCMPx: ADC DIGITAL COMPARATOR ‘x’ LIMIT VALUE REGISTER 
(‘x’ = 1 THROUGH 6) 

Bit Range Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

DCMPHI<15:8>(1,2,3)

23:16
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

DCMPHI<7:0>(1,2,3)

15:8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

DCMPLO<15:8>(1,2,3)

7:0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

DCMPLO<7:0>(1,2,3)

Legend:

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

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

bit 31-16 DCMPHI<15:0>: Digital Comparator ‘x’ High Limit Value bits(1,2,3)

These bits store the high limit value, which is used by digital comparator for comparisons with ADC 
converted data. 

bit 15-0 DCMPLO<15:0>: Digital Comparator ‘x’ Low Limit Value bits(1,2,3)

These bits store the low limit value, which is used by digital comparator for comparisons with ADC 
converted data. 

Note 1: Changing theses bits while the Digital Comparator is enabled (ENDCMP = 1) can result in unpredictable 
behavior.

2: The format of the limit values should match the format of the ADC converted value in terms of sign and 
fractional settings.

3: For Digital Comparator 0 used in CVD mode, the DCMPHI<15:0> and DCMPLO<15:0> bits must always 
be specified in signed format, as the CVD output data is differential and is always signed.
 2015-2016 Microchip Technology Inc. DS60001320D-page  461



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 29-19: CiFIFOBA: CAN MESSAGE BUFFER BASE ADDRESS REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CiFIFOBA<31:24>

23:16
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CiFIFOBA<23:16>

15:8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CiFIFOBA<15:8>

7:0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R-0(1) R-0(1)

CiFIFOBA<7:0>

Legend:

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

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

bit 31-0 CiFIFOBA<31:0>: CAN FIFO Base Address bits

These bits define the base address of all message buffers. Individual message buffers are located based 
on the size of the previous message buffers. This address is a physical address. Note that bits <1:0> are 
read-only and read ‘0’, forcing the messages to be 32-bit word-aligned in device RAM.

Note 1: This bit is unimplemented and will always read ‘0’, which forces word-alignment of messages.

Note: This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0> 
(CiCON<23:21>) = 100).
 2015-2016 Microchip Technology Inc. DS60001320D-page  517
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ABLE 34-5: DEVICE ADC CALIBRATION SUMMARY
V
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

4000 DEVADC0
31:16 ADC Calibration Data <31:16>

15:0 ADC Calibration Data <15:0>

4004 DEVADC1
31:16 ADC Calibration Data <31:16>

15:0 ADC Calibration Data <15:0>

4008 DEVADC2
31:16 ADC Calibration Data <31:16>

15:0 ADC Calibration Data <15:0>

400C DEVADC3
31:16 ADC Calibration Data <31:16>

15:0 ADC Calibration Data <15:0>

4010 DEVADC4
31:16 ADC Calibration Data <31:16>

15:0 ADC Calibration Data <15:0>

401C DEVADC7
31:16 ADC Calibration Data <31:16>

15:0 ADC Calibration Data <15:0>

egend: x = unknown value on Reset.
ote 1: Reset values are dependent on the device variant.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
NOTES:
DS60001320D-page  604  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
TABLE 37-14: COMPARATOR SPECIFICATIONS 

DC CHARACTERISTICS

Standard Operating Conditions (see Note 3): 2.1V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +125°C for Extended

Param.
No.

Symbol Characteristics Min. Typical Max. Units Comments

D300 VIOFF Input Offset Voltage — ±10 — mV AVDD = VDD, AVSS = VSS

D301 VICM Input Common Mode Voltage 0 — VDD V AVDD = VDD, AVSS = VSS 
(Note 2)

D302 CMRR Common Mode Rejection 
Ratio

55 — — dB Max VICM = (VDD – 1)V 
(Note 2, 4)

D303 TRESP Response Time — 150 — ns AVDD = VDD, AVSS = VSS 
(Notes 1, 2)

D304 ON2OV Comparator Enabled to Out-
put Valid

— — 10 µs Comparator module is 
configured before setting the 
comparator ON bit (Note 2)

D305 IVREF Internal Voltage Reference 1.194 1.2 1.206 V —

Note 1: Response time measured with one comparator input at (VDD – 1.5)/2, while the other input transitions from 
VSS to VDD.

2: These parameters are characterized but not tested.

3: The Comparator module is functional at VBORMIN < VDD < VDDMIN, but with degraded performance. Unless 
otherwise stated, module functionality is guaranteed, but not characterized.

4: CMRR measurement characterized with a 1 M resistor in parallel with a 25 pF capacitor to VSS.

TABLE 37-15: COMPARATOR VOLTAGE REFERENCE SPECIFICATIONS 

DC CHARACTERISTICS

Standard Operating Conditions (see Note 3): 2.1V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +125°C for Extended

Param.
No.

Symbol Characteristics Min. Typ. Max. Units Comments

D312 TSET Internal 4-bit DAC 
Comparator Reference 
Settling time

— — 10 µs See Note 1

D313 DACREFH CVREF Input Voltage 
Reference Range

AVSS — AVDD V CVRSRC with CVRSS = 0

VREF- — VREF+ V CVRSRC with CVRSS = 1

D314 DVREF CVREF Programmable 
Output Range

0 — 0.625 x 
DACREFH

V 0 to 0.625 DACREFH with 
DACREFH/24 step size

0.25 x 
DACREFH

— 0.719 x 
DACREFH

V 0.25 x DACREFH to 0.719 
DACREFH with DACREFH/32 
step size

D315 DACRES Resolution — — DACREFH/24 CVRCON<CVRR> = 1

— — DACREFH/32 CVRCON<CVRR> = 0

D316 DACACC Absolute Accuracy(2) — — 1/4 LSB DACREFH/24, 
CVRCON<CVRR> = 1

— — 1/2 LSB DACREFH/32, 
CVRCON<CVRR> = 0

Note 1: Settling time was measured while CVRR = 1 and CVR<3:0> transitions from ‘0000’ to ‘1111’. This 
parameter is characterized, but is not tested in manufacturing.

2: These parameters are characterized but not tested.
 2015-2016 Microchip Technology Inc. DS60001320D-page  623



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
TABLE 37-39: ANALOG-TO-DIGITAL CONVERSION TIMING REQUIREMENTS 

AC CHARACTERISTICS(2)

Standard Operating Conditions: 2.1V to 3.6V
(unless otherwise stated)
 Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +125°C for Extended

Param. 
No.

Symbol Characteristics Min. Typ.(1) Max. Units Conditions

Clock Parameters

AD50 TAD ADC Clock 
Period

20 — 6250 ns —

Throughput Rate

AD51 FTP Sample Rate for 
ADC0-ADC4
(Class 1 Inputs)

—
—
—
—

—
—
—
—

3.125
3.57
4.16

5

Msps
Msps
Msps
Msps

12-bit resolution Source Impedance  200
10-bit resolution Source Impedance  200
8-bit resolution Source Impedance  200
6-bit resolution Source Impedance  200

Sample Rate for 
ADC7
(Class 2 and 
Class 3 Inputs)

—
—
—
—

—
—
—
—

2.94
3.33
3.84
4.55

Msps
Msps
Msps
Msps

12-bit resolution Source Impedance  200
10-bit resolution Source Impedance  200
8-bit resolution Source Impedance  200
6-bit resolution Source Impedance  200

Timing Parameters

AD60 TSAMP Sample Time 
for ADC0-ADC4
(Class 1 Inputs)

3
4
5
13

— — TAD

Source Impedance  200, Max ADC clock
Source Impedance  500, Max ADC clock
Source Impedance  1 K, Max ADC clock
Source Impedance  5 K, Max ADC clock

Sample Time 
for ADC7
(Class 2 and 3 
Inputs)

4
5
6
14

— — TAD

Source Impedance  200, Max ADC clock
Source Impedance  500, Max ADC clock
Source Impedance  1 K, Max ADC clock
Source Impedance  5 K, Max ADC clock

Sample Time 
for ADC7
(Class 2 and 3 
Inputs)

See 
Table 
37-40

— — TAD CVDEN (ADCCON1<11>) = 1

AD62 TCONV Conversion 
Time (after 
sample time is 
complete)

—
—
—
—

—
—
—
—

13
11
9
7

TAD

12-bit resolution
10-bit resolution
8-bit resolution
6-bit resolution

AD65 TWAKE Wake-up time 
from Low-
Power Mode

— 500 — TAD

Lesser of 500 TAD or 20 µs.
— 20 — µs

Note 1: These parameters are characterized, but not tested in manufacturing.

2: The ADC module is functional at VBORMIN < VDD < VDDMIN, but with degraded performance. Unless 
otherwise stated, module functionality is guaranteed, but not characterized.
 2015-2016 Microchip Technology Inc. DS60001320D-page  651



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
TABLE 37-45: USB OTG ELECTRICAL SPECIFICATIONS

AC CHARACTERISTICS

Standard Operating Conditions: 2.1V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +125°C for Extended

Param. 
No.

Symbol Characteristics(1) Min. Typ. Max. Units Conditions

USB313 VUSB3V3 USB Voltage 3.0 — 3.6 V Voltage on VUSB3V3 
must be in this range for 
proper USB operation

Low-Speed and Full-Speed Modes

USB315 VILUSB Input Low Voltage for USB Buffer — — 0.8 V —

USB316 VIHUSB Input High Voltage for USB Buffer 2.0 — — V —

USB318 VDIFS Differential Input Sensitivity 0.2 — — V The difference between 
D+ and D- must exceed 
this value while VCM is 
met

USB319 VCM Differential Common Mode Range 0.8 — 2.5 V —

USB321 VOL Voltage Output Low 0.0 — 0.3 V 1.425 k load 
connected to VUSB3V3

USB322 VOH Voltage Output High 2.8 — 3.6 V 14.25 k load 
connected to ground

Hi-Speed Mode

USB323 VHSDI Differential input signal level 150 — — mV —

USB324 VHSSQ SQ detection threshold 100 — 150 mV —

USB325 VHSCM Common mode voltage range -50 — 500 mV —

USB326 VHSOH Data signaling high 360 — 440 mV —

USB327 VHSOL Data signaling low -10 — 10 mV —

USB328 VCHIRPJ Chirp J level 700 — 1100 mV —

USB329 VCHIRPK Chirp K level -900 — -500 mV —

USB330 ZHSDRV Driver output resistance — 45 —  —

Note 1: These parameters are characterized, but not tested in manufacturing.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
144-Lead Plastic Low Profile Quad Flatpack (PL) – 20x20x1.40 mm Body, with 2.00 mm 
Footprint [LQFP]

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