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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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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
TABLE 1-18: ALTERNATE ETHERNET MII PINOUT I/O DESCRIPTIONS 

Pin Name

Pin Number

Pin
Type

Buffer
Type

Description64-pin
QFN/
TQFP

100-pin
TQFP

124-pin
VTLA

144-pin 
TQFP/
LQFP

AERXD0 — 18 — — I ST Alternate Ethernet Receive Data 0

AERXD1 — 19 — — I ST Alternate Ethernet Receive Data 1

AERXD2 — 28 — — I ST Alternate Ethernet Receive Data 2

AERXD3 — 29 — — I ST Alternate Ethernet Receive Data 3

AERXERR — 1 — — I ST Alternate Ethernet Receive Error Input

AERXDV — 12 — — I ST Alternate Ethernet Receive Data Valid

AERXCLK — 16 — — I ST Alternate Ethernet Receive Clock

AETXD0 — 47 — — O — Alternate Ethernet Transmit Data 0

AETXD1 — 48 — — O — Alternate Ethernet Transmit Data 1

AETXD2 — 44 — — O — Alternate Ethernet Transmit Data 2

AETXD3 — 43 — — O — Alternate Ethernet Transmit Data 3

AETXERR — 35 — — O — Alternate Ethernet Transmit Error

AECOL — 42 — — I ST Alternate Ethernet Collision Detect

AECRS — 41 — — I ST Alternate Ethernet Carrier Sense

AETXCLK — 66 — — I ST Alternate Ethernet Transmit Clock

AEMDC — 70 — — O — Alternate Ethernet Management Data Clock

AEMDIO — 71 — — I/O — Alternate Ethernet Management Data

AETXEN — 67 — — O — Alternate Ethernet Transmit Enable

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-19: ALTERNATE ETHERNET RMII PINOUT I/O DESCRIPTIONS 

Pin Name

Pin Number

Pin
Type

Buffer
Type

Description64-pin
QFN/
TQFP

100-pin
TQFP

124-pin
VTLA

144-pin 
TQFP/
LQFP

AERXD0 43 18 — — I ST Alternate Ethernet Receive Data 0

AERXD1 46 19 — — I ST Alternate Ethernet Receive Data 1

AERXERR 51 1 — — I ST Alternate Ethernet Receive Error Input

AETXD0 57 47 — — O — Alternate Ethernet Transmit Data 0

AETXD1 56 48 — — O — Alternate Ethernet Transmit Data 1

AEMDC 30 70 — — O — Alternate Ethernet Management Data Clock

AEMDIO 49 71 — — I/O — Alternate Ethernet Management Data

AETXEN 50 67 — — O — Alternate Ethernet Transmit Enable

AEREFCLK 45 16 — — I ST Alternate Ethernet Reference Clock

AECRSDV 62 12 — — I ST Alternate Ethernet Carrier Sense Data Valid

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
2.10 Typical Application Connection 
Examples

Examples of typical application connections are shown 
in Figure 2-6 and Figure 2-7.

FIGURE 2-6: AUDIO PLAYBACK APPLICATION

FIGURE 2-7: LOW-COST CONTROLLERLESS (LCC) GRAPHICS APPLICATION WITH 
PROJECTED CAPACITIVE TOUCH
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
FIGURE 4-5: BOOT AND ALIAS 
MEMORY MAP

TABLE 4-1: SFR MEMORY MAP

Physical Memory Map(1)
0x1FC74000

Sequence/Configuration Space(3) 0x1FC70000
0x1FC6FF00

Boot Flash 2

0x1FC60000

Reserved 0x1FC54020

Serial Number(4) 0x1FC54000

Sequence/Configuration Space(3) 0x1FC50000
0x1FC4FF00

Boot Flash 1
0x1FC40000

Reserved
0x1FC34000

Unused Configuration Space(5) 0x1FC30000
0x1FC2FF00

Upper Boot Alias
0x1FC20000

Reserved
0x1FC14000

Configuration Space(2,3) 0x1FC10000
0x1FC0FF00

Lower Boot Alias

0x1FC00000

Note 1: Memory areas are not shown to scale.
2: Memory locations 0x1FC0FF40 

through 0x1FC0FFFC are used to 
initialize Configuration registers (see 
Section 34.0 “Special Features”).

3: Refer toSection 4.1.1 “Boot Flash 
Sequence and Configuration 
Spaces” for more information.

4: Memory locations 0x1FC54020 and 
0x1FC54024 contain a unique device 
serial number (see Section 34.0 
“Special Features”).

5: This configuration space cannot be 
used for executing code in the upper 
boot alias.

Peripheral

Virtual Address

Base
Offset 
Start

System Bus(1) 0xBF8F0000 0x0000

Prefetch

0xBF8E0000

0x0000

EBI 0x1000

SQI1 0x2000

USB 0x3000

Crypto 0x5000

RNG 0x6000

CAN1 and CAN2

0xBF880000

0x0000

Ethernet 0x2000

USBCR 0x4000

PORTA-PORTK 0xBF860000 0x0000

Timer1-Timer9

0xBF840000

0x0000

IC1-IC9 0x2000

OC1-OC9 0x4000

ADC 0xB000

Comparator 1, 2 0xC000

I2C1-I2C5

0xBF820000

0x0000

SPI1-SPI6 0x1000

UART1-UART6 0x2000

PMP 0xE000

Interrupt Controller
0xBF810000

0x0000

DMA 0x1000

Configuration

0xBF800000

0x0000

Flash Controller 0x0600

Watchdog Timer 0x0800

Deadman Timer 0x0A00

RTCC 0x0C00

CVREF 0x0E00

Oscillator 0x1200

PPS 0x1400

Note 1: Refer to 4.2 “System Bus Arbitration” 
for important legal information.
DS60001320D-page  66  2015-2016 Microchip Technology Inc.
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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)

A
ll

 R
es

et
s

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
 

REGISTER 11-8: USBIENCSR0: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0 
(ENDPOINT 1-7) 

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

AUTOSET
ISO

MODE DMAREQEN FRCDATTG DMAREQMD
— —

— DATAWEN DATATGGL

23:16

R/W-0, HS R/W-0, HC R/W-0, HS R/W-0 R/W-0 R/W-0, HS R/W-0 R/W-0, HC

INCOMPTX
CLRDT

SENTSTALL SENDSTALL
FLUSH

UNDERRUN
FIFONE TXPKTRDY

NAKTMOUT RXSTALL SETUPPKT ERROR

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

MULT<4:0> TXMAXP<10:8>

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

TXMAXP<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 AUTOSET: Auto Set Control bit

1 = TXPKTRDY will be automatically set when data of the maximum packet size (value in TXMAXP) is loaded 
into the TX FIFO. If a packet of less than the maximum packet size is loaded, then TXPKTRDY will have 
to be set manually.

0 = TXPKTRDY must be set manually for all packet sizes

bit 30 ISO: Isochronous TX Endpoint Enable bit (Device mode)

1 = Enables the endpoint for Isochronous transfers
0 = Disables the endpoint for Isochronous transfers and enables it for Bulk or Interrupt transfers.
This bit only has an effect in Device mode. In Host mode, it always returns zero.

bit 29 MODE: Endpoint Direction Control bit

1 = Endpoint is TX
0 = Endpoint is RX

This bit only has any effect where the same endpoint FIFO is used for both TX and RX transactions.

bit 28 DMAREQEN: Endpoint DMA Request Enable bit

1 = DMA requests are enabled for this endpoint
0 = DMA requests are disabled for this endpoint

bit 27 FRCDATTG: Force Endpoint Data Toggle Control bit

1 = Forces the endpoint data toggle to switch and the data packet to be cleared from the FIFO, regardless of 
whether an ACK was received.

0 = No forced behavior

bit 26 DMAREQMD: Endpoint DMA Request Mode Control bit

1 = DMA Request Mode 1
0 = DMA Request Mode 0

This bit must not be cleared either before or in the same cycle as the above DMAREQEN bit is cleared.

bit 25 DATAWEN: Data Toggle Write Enable bit (Host mode)

1 = Enable the current state of the TX Endpoint data toggle (DATATGGL) to be written
0 = Disables writing the DATATGGL bit

bit 24 DATATGGL: Data Toggle Control bit (Host mode)

When read, this bit indicates the current state of the TX Endpoint data toggle. If DATAWEN = 1, this bit may 
be written with the required setting of the data toggle. If DATAWEN = 0, any value written to this bit is ignored.
 2015-2016 Microchip Technology Inc. DS60001320D-page  217



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
 

REGISTER 11-19: USBExRXA: USB ENDPOINT ‘x’ RECEIVE 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
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— RXHUBPRT<6:0>

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

MULTTRAN RXHUBADD<6:0>

15:8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

— RXFADDR<6:0>

Legend: HC = Hardware Cleared HS = Hardware Set

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 Unimplemented: Read as ‘0’

bit 30-24 RXHUBPRT<6:0>: RX Hub Port bits (Host mode)

When a Low-Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, this field 
records the port number of that USB 2.0 hub.

bit 23 MULTTRAN: RX Hub Multiple Translators bit (Host mode)
1 = The USB 2.0 hub has multiple transaction translators
0 = The USB 2.0 hub has a single transaction translator

bit 22-16 TXHUBADD<6:0>: RX Hub Address bits (Host mode)

When a Low-Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, these 
bits record the address of the USB 2.0 hub.

bit 15-7 Unimplemented: Read as ‘0’

bit 6-0 RXFADDR<6:0>: RX Functional Address bits (Host mode)

Specifies the address for the target function that is be accessed through the associated endpoint. It needs to 
be defined for each RX endpoint that is used.
 2015-2016 Microchip Technology Inc. DS60001320D-page  235



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 11-24: USBExRPC: USB ENDPOINT ‘x’ REQUEST PACKET COUNT REGISTER (HOST 
MODE ONLY) (‘x’ = 1-7)  

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
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

RQPKTCNT<15:8>

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

RQPKTCNT<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 31-16 Unimplemented: Read as ‘0’

bit 15-0 RQPKTCNT<15:0>: Request Packet Count bits

Sets the number of packets of size MAXP that are to be transferred in a block transfer. This register is only 
available in Host mode when AUTOREQ is set.

REGISTER 11-25: USBDPBFD: USB DOUBLE PACKET BUFFER DISABLE 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
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

EP7TXD EP6TXD EP5TXD EP4TXD EP3TXD EP2TXD EP1TXD —

15:8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

EP7RXD EP6RXD EP5RXD EP4RXD EP3RXD EP2RXD EP1RXD —

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 31-17 EP7TXD:EP1TXD: TX Endpoint ‘x’ Double Packet Buffer Disable bits
1 = TX double packet buffering is disabled for endpoint ‘x’
0 = TX double packet buffering is enabled for endpoint ‘x’

bit 16 Unimplemented: Read as ‘0’

bit 15-1 EP7RXD:EP1RXD: RX Endpoint ‘x’ Double Packet Buffer Disable bits
1 = RX double packet buffering is disabled for endpoint ‘x’
0 = RX double packet buffering is enabled for endpoint ‘x’

bit 0 Unimplemented: Read as ‘0’
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— — — — — 0000

0000

— — — — — 0000

FFFF

— — — — — 0000

T32 — TCS — 0000

— — — — — 0000

0000

— — — — — 0000

FFFF

— — — — — 0000

— — TCS — 0000

— — — — — 0000

0000

— — — — — 0000

FFFF

TABLE 14-1: TIMER2 THROUGH TIMER9 REGISTER MAP (CONTINUED)

A
ll 

R
e

se
ts

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

ctively. See Section 12.3 “CLR, SET, and INV Registers” for 
0C10 TMR7
31:16 — — — — — — — — — — —

15:0 TMR7<15:0>

0C20 PR7
31:16 — — — — — — — — — — —

15:0 PR7<15:0>

0E00 T8CON
31:16 — — — — — — — — — — —

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

0E10 TMR8
31:16 — — — — — — — — — — —

15:0 TMR8<15:0>

0E20 PR8
31:16 — — — — — — — — — — —

15:0 PR8<15:0>

1000 T9CON
31:16 — — — — — — — — — — —

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

1010 TMR9
31:16 — — — — — — — — — — —

15:0 TMR9<15:0>

1020 PR9
31:16 — — — — — — — — — — —

15:0 PR9<15:0>
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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 have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respe
more information.
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— — — — 0000

OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

xxxx

— — — — 0000

OCTSEL OCM<2:0> 0000
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xxxx

xxxx

xxxx

— — — — 0000

OCTSEL OCM<2:0> 0000
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— — — — 0000

OCTSEL OCM<2:0> 0000
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— — — — 0000

OCTSEL OCM<2:0> 0000
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xxxx
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N . See Section 12.3 “CLR, SET, and INV Registers” for 
8.1 Output Compare Control Registers 

ABLE 18-2: OUTPUT COMPARE 1 THROUGH OUTPUT COMPARE 9 REGISTER MAP 
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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 OC1CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 OCFLT

4010 OC1R
31:16

OC1R<31:0>
15:0

4020 OC1RS
31:16

OC1RS<31:0>
15:0

4200 OC2CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 OCFLT

4210 OC2R
31:16

OC2R<31:0>
15:0

4220 OC2RS
31:16

OC2RS<31:0>
15:0

4400 OC3CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 OCFLT

4410 OC3R
31:16

OC3R<31:0>
15:0

4420 OC3RS
31:16
15:0

OC3RS<31:0>

4600 OC4CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 OCFLT

4610 OC4R
31:16

OC4R<31:0>
15:0

4620 OC4RS
31:16
15:0

OC4RS<31:0>

4800 OC5CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 OCFLT

4810 OC5R
31:16

OC5R<31:0>
15:0

4820 OC5RS
31:16

OC5RS<31:0>
15:0

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.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 18-1: OCxCON: OUTPUT COMPARE ‘x’ CONTROL 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
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
R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0

ON — SIDL — — — — —

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

— — OC32 OCFLT(1) OCTSEL(2) OCM<2:0>

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 31-16 Unimplemented: Read as ‘0’

bit 15 ON: Output Compare Peripheral On bit

1 = Output Compare peripheral is enabled
0 = Output Compare peripheral is disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit

1 = Discontinue operation when CPU enters Idle mode
0 = Continue operation in Idle mode

bit 12-6 Unimplemented: Read as ‘0’

bit 5 OC32: 32-bit Compare Mode bit

1 = OCxR<31:0> and/or OCxRS<31:0> are used for comparisons to the 32-bit timer source
0 = OCxR<15:0> and OCxRS<15:0> are used for comparisons to the 16-bit timer source

bit 4 OCFLT: PWM Fault Condition Status bit(1)

1 =  PWM Fault condition has occurred (cleared in HW only)
0 =  No PWM Fault condition has occurred

bit 3 OCTSEL: Output Compare Timer Select bit(2)

1 =  Timery is the clock source for this Output Compare module
0 = Timerx is the clock source for this Output Compare module

bit 2-0 OCM<2:0>: Output Compare Mode Select bits
111 =  PWM mode on OCx; Fault pin is enabled
110 =  PWM mode on OCx; Fault pin is disabled
101 =  Initialize OCx pin low; generate continuous output pulses on OCx pin
100 =  Initialize OCx pin low; generate single output pulse on OCx pin
011 =  Compare event toggles OCx pin
010 =  Initialize OCx pin high; compare event forces OCx pin low
001 =  Initialize OCx pin low; compare event forces OCx pin high
000 =  Output compare peripheral is disabled but continues to draw current

Note 1: This bit is only used when OCM<2:0> = ‘111’. It is read as ‘0’ in all other modes.

2: Refer to Table 18-1 for Timerx and Timery selections.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
19.0 SERIAL PERIPHERAL 
INTERFACE (SPI) AND 
INTER-IC SOUND (I2S)

The SPI/I2S module is a synchronous serial interface 
that is useful for communicating with external 
peripherals and other microcontroller devices, as well 
as digital audio devices. These peripheral devices may 
be Serial EEPROMs, Shift registers, display drivers, 
Analog-to-Digital Converters, and so on.

The SPI/I2S module is compatible with Motorola® SPI
and SIOP interfaces. 

The following are key features of the SPI module:

• Master and Slave modes support
• Four different clock formats
• Enhanced Framed SPI protocol support
• User-configurable 8-bit, 16-bit and 32-bit data width
• Separate SPI FIFO buffers for receive and transmit

- FIFO buffers act as 4/8/16-level deep FIFOs 
based on 32/16/8-bit data width

• Programmable interrupt event on every 8-bit, 
16-bit and 32-bit data transfer

• Operation during Sleep and Idle modes
• Audio Codec Support:

- I2S protocol
- Left-justified
- Right-justified
- PCM

FIGURE 19-1: SPI/I2S MODULE BLOCK DIAGRAM 

Note: This data sheet summarizes the features 
of the PIC32MZ EF family of devices. It is 
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 23. 
“Serial Peripheral Interface (SPI)”
(DS60001106) in the “PIC32 Family Refer-
ence Manual”, which is available from the 
Microchip web site (www.microchip.com/
PIC32).

Internal
Data Bus

SDIx

SDOx

SSx/FSYNC

SCKx

SPIxSR

bit 0

Shift
Control

Edge
Select

MSTEN

Baud Rate

Slave Select

 Sync Control

Clock
Control

Transmit

Receive

 and Frame

Note: Access SPIxTXB and SPIxRXB FIFOs via SPIxBUF register.

FIFOs Share Address SPIxBUF

SPIxBUF

Generator

PBCLK2

WriteRead

SPIxTXB FIFOSPIxRXB FIFO

REFCLKO1

MCLKSEL
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 19-3: SPIxSTAT: SPI STATUS 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
U-0 U-0 U-0 R-0 R-0 R-0 R-0 R-0

— — — RXBUFELM<4:0>

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

— — — TXBUFELM<4:0>

15:8
U-0 U-0 U-0 R/C-0, HS R-0 U-0 U-0 R-0

— — — FRMERR SPIBUSY — — SPITUR

7:0
R-0 R/W-0 R-0 U-0 R-1 U-0 R-0 R-0

SRMT SPIROV SPIRBE — SPITBE — SPITBF SPIRBF

Legend: C = Clearable bit HS = Set in hardware

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 31-29 Unimplemented: Read as ‘0’

bit 28-24 RXBUFELM<4:0>: Receive Buffer Element Count bits (valid only when ENHBUF = 1)

bit 23-21 Unimplemented: Read as ‘0’

bit 20-16 TXBUFELM<4:0>: Transmit Buffer Element Count bits (valid only when ENHBUF = 1)

bit 15-13 Unimplemented: Read as ‘0’

bit 12 FRMERR: SPI Frame Error status bit

1 = Frame error is detected
0 = No Frame error is detected
This bit is only valid when FRMEN = 1.

bit 11 SPIBUSY: SPI Activity Status bit

1 = SPI peripheral is currently busy with some transactions
0 = SPI peripheral is currently idle

bit 10-9 Unimplemented: Read as ‘0’

bit 8 SPITUR: Transmit Under Run bit

1 = Transmit buffer has encountered an underrun condition

0 = Transmit buffer has no underrun condition

This bit is only valid in Framed Sync mode; the underrun condition must be cleared by disabling/re-enabling 
the module.

bit 7 SRMT: Shift Register Empty bit (valid only when ENHBUF = 1)

1 = When SPI module shift register is empty

0 = When SPI module shift register is not empty

bit 6 SPIROV: Receive Overflow Flag bit
1 = A new data is completely received and discarded. The user software has not read the previous data in 

the SPIxBUF register.
0 = No overflow has occurred

This bit is set in hardware; can only be cleared (= 0) in software.

bit 5 SPIRBE: RX FIFO Empty bit (valid only when ENHBUF = 1)
1 = RX FIFO is empty (CRPTR = SWPTR)
0 = RX FIFO is not empty (CRPTR SWPTR)

bit 4 Unimplemented: Read as ‘0’
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NOTES:
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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).
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
 

REGISTER 30-36: EMAC1MIND: ETHERNET CONTROLLER MAC MII MANAGEMENT INDICATORS 
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
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 U-0 U-0 U-0 U-0

— — — — — — — —

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

— — — — LINKFAIL NOTVALID SCAN MIIMBUSY

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 31-4 Unimplemented: Read as ‘0’

bit 3 LINKFAIL: Link Fail bit

When ‘1’ is returned - indicates link fail has occurred. This bit reflects the value last read from the PHY status 
register.

bit 2 NOTVALID: MII Management Read Data Not Valid bit

When ‘1’ is returned - indicates an MII management read cycle has not completed and the Read Data is not 
yet valid.

bit 1 SCAN: MII Management Scanning bit

When ‘1’ is returned - indicates a scan operation (continuous MII Management Read cycles) is in progress.

bit 0 MIIMBUSY: MII Management Busy bit

When ‘1’ is returned - indicates MII Management module is currently performing an MII Management Read 
or Write cycle.

Note: Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers). 
8-bit accesses are not allowed and are ignored by the hardware.
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REGISTER 31-2: CMSTAT: COMPARATOR STATUS 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
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 U-0 U-0 U-0 U-0

— — — — — — — —

7:0
U-0 U-0 U-0 U-0 U-0 U-0 R-0 R-0

— — — — — — C2OUT C1OUT

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 31-2 Unimplemented: Read as ‘0’

bit 1 C2OUT: Comparator Output bit

1 = Output of Comparator 2 is a ‘1’
0 = Output of Comparator 2 is a ‘0’

bit 0 C1OUT: Comparator Output bit

1 = Output of Comparator 1 is a ‘1’
0 = Output of Comparator 1 is a ‘0’
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NOTES:
DS60001320D-page  604  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
37.2 AC Characteristics and Timing 
Parameters 

The information contained in this section defines 
PIC32MZ EF device AC characteristics and timing 
parameters.

FIGURE 37-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

VDD/2

CL

RL

Pin

Pin

VSS

VSS

CL

RL = 464

Load Condition 1 – for all pins except OSC2 Load Condition 2 – for OSC2 (in EC mode)

TABLE 37-16: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

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 Min. Typical(1) Max. Units Conditions

DO56 CL All I/O pins (except pins 
used as CxOUT)

— — 50 pF EC mode for OSC2

DO58 CB SCLx, SDAx — — 400 pF In I2C mode

DO59 CSQI All SQI pins — — 10 pF —

Note 1: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance 
only and are not tested.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
Microchip Technology Drawing  C04-213B Sheet 2 of 2

64-Lead Plastic Quad Flat, No Lead Package (MR) – 9x9x0.9 mm Body [QFN]

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

Note:

With 7.70 x 7.70 Exposed Pad [QFN]

0.500.30 0.40Contact Length L
Contact-to-Exposed Pad

REF:  Reference Dimension, usually without tolerance, for information purposes only.

3.
BSC:  Basic Dimension. Theoretically exact value shown without tolerances.

1.
Notes:

2.

K -0.20 -

Overall Height

Overall Length
Exposed Pad Width

Contact Thickness

Number of Pins

Contact Width
Exposed Pad Length

Overall Width

Standoff

Pitch

E2

D2
b

D

A3
E

A1

7.807.60 7.70
9.00 BSC

0.25
7.707.60

0.20
7.80
0.30

0.02

9.00 BSC
0.20 REF

0.00 0.05

Dimension Limits

e
A

N

Units
MAXMIN NOM

0.50 BSC
0.85

64

0.80 0.90

MILLIMETERS

Dimensioning and tolerancing per ASME Y14.5M.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated.
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