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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 Obsolete

Core Processor MIPS32® M-Class

Core Size 32-Bit Single-Core

Speed 200MHz

Connectivity CANbus, 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 97

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 124-VFTLA Dual Rows, Exposed Pad

Supplier Device Package 124-VTLA (9x9)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 4 UBWP4: Upper Boot Alias Page 4 Write-protect bit(1)

1 = Write protection for physical address 0x01FC30000 through 0x1FC33FFF enabled
0 = Write protection for physical address 0x01FC30000 through 0x1FC33FFF disabled

bit 3 UBWP3: Upper Boot Alias Page 3 Write-protect bit(1)

1 = Write protection for physical address 0x01FC2C000 through 0x1FC2FFFF enabled
0 = Write protection for physical address 0x01FC2C000 through 0x1FC2FFFF disabled

bit 2 UBWP2: Upper Boot Alias Page 2 Write-protect bit(1)

1 = Write protection for physical address 0x01FC28000 through 0x1FC2BFFF enabled
0 = Write protection for physical address 0x01FC28000 through 0x1FC2BFFF disabled

bit 1 UBWP1: Upper Boot Alias Page 1 Write-protect bit(1)

1 = Write protection for physical address 0x01FC24000 through 0x1FC27FFF enabled
0 = Write protection for physical address 0x01FC24000 through 0x1FC27FFF disabled

bit 0 UBWP0: Upper Boot Alias Page 0 Write-protect bit(1)

1 = Write protection for physical address 0x01FC20000 through 0x1FC23FFF enabled
0 = Write protection for physical address 0x01FC20000 through 0x1FC23FFF disabled

REGISTER 5-8: NVMBWP: FLASH BOOT (PAGE) WRITE-PROTECT REGISTER

Note 1: These bits are only available when the NVMKEY unlock sequence is performed and the associated Lock 
bit (LBWPULOCK or UBWPULOCK) is set.

Note: The bits in this register are only writable when the NVMKEY unlock sequence is followed.
DS60001320D-page  108  2015-2016 Microchip Technology Inc.



P
IC

3
2M

Z
 E

m
b

e
d

d
e

d
 C

o
n

n
e

ctivity
 w

ith
 F

lo
a

tin
g

 P
o

in
t U

n
it (E

F
) F

a
m

ily

D
S

6
0

0
0

1
3

2
0

D
-p

a
g

e
  1

1
8


 2

0
1

5
-2

0
1

6
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

7.2 Interrupts For details on the Variable Offset feature, refer to 8.5.2 “Variable Offset” in 
oller” (DS60001108) of the “PIC32 Family 

 IRQ, vector and bit location information.

nterrupt Bit Location Persistent 
Interruptable Priority Sub-priority

0<0> IPC0<4:2> IPC0<1:0> No

0<1> IPC0<12:10> IPC0<9:8> No

0<2> IPC0<20:18> IPC0<17:16> No

0<3> IPC0<28:26> IPC0<25:24> No

0<4> IPC1<4:2> IPC1<1:0> No

0<5> IPC1<12:10> IPC1<9:8> Yes

0<6> IPC1<20:18> IPC1<17:16> Yes

0<7> IPC1<28:26> IPC1<25:24> No

0<8> IPC2<4:2> IPC2<1:0> No

0<9> IPC2<12:10> IPC2<9:8> No

<10> IPC2<20:18> IPC2<17:16> Yes

<11> IPC2<28:26> IPC2<25:24> Yes

<12> IPC3<4:2> IPC3<1:0> No

<13> IPC3<12:10> IPC3<9:8> No

<14> IPC3<20:18> IPC3<17:16> No

<15> IPC3<28:26> IPC3<25:24> Yes

<16> IPC4<4:2> IPC4<1:0> Yes

<17> IPC4<12:10> IPC4<9:8> No

<18> IPC4<20:18> IPC4<17:16> No

<19> IPC4<28:26> IPC4<25:24> No

<20> IPC5<4:2> IPC5<1:0> Yes

<21> IPC5<12:10> IPC5<9:8> Yes

f available peripherals.
The PIC32MZ EF family uses variable offsets for vector spacing. This allows the 
interrupt vector spacing to be configured according to application needs. A 
unique interrupt vector offset can be set for each vector using its associated 
OFFx register.

Section 8. “Interrupt Contr
Reference Manual”.

Table 7-2 provides the Interrupt

TABLE 7-2: INTERRUPT IRQ, VECTOR, AND BIT LOCATION 

Interrupt Source(1) XC32 Vector Name
IRQ 

#
Vector #

I

Flag En

Highest Natural Order Priority

Core Timer Interrupt _CORE_TIMER_VECTOR 0 OFF000<17:1> IFS0<0> IEC

Core Software Interrupt 0 _CORE_SOFTWARE_0_VECTOR 1 OFF001<17:1> IFS0<1> IEC

Core Software Interrupt 1 _CORE_SOFTWARE_1_VECTOR 2 OFF002<17:1> IFS0<2> IEC

External Interrupt 0 _EXTERNAL_0_VECTOR 3 OFF003<17:1> IFS0<3> IEC

Timer1 _TIMER_1_VECTOR 4 OFF004<17:1> IFS0<4> IEC

Input Capture 1 Error _INPUT_CAPTURE_1_ERROR_VECTOR 5 OFF005<17:1> IFS0<5> IEC

Input Capture 1 _INPUT_CAPTURE_1_VECTOR 6 OFF006<17:1> IFS0<6> IEC

Output Compare 1 _OUTPUT_COMPARE_1_VECTOR 7 OFF007<17:1> IFS0<7> IEC

External Interrupt 1 _EXTERNAL_1_VECTOR 8 OFF008<17:1> IFS0<8> IEC

Timer2 _TIMER_2_VECTOR 9 OFF009<17:1> IFS0<9> IEC

Input Capture 2 Error _INPUT_CAPTURE_2_ERROR_VECTOR 10 OFF010<17:1> IFS0<10> IEC0

Input Capture 2 _INPUT_CAPTURE_2_VECTOR 11 OFF011<17:1> IFS0<11> IEC0

Output Compare 2 _OUTPUT_COMPARE_2_VECTOR 12 OFF012<17:1> IFS0<12> IEC0

External Interrupt 2 _EXTERNAL_2_VECTOR 13 OFF013<17:1> IFS0<13> IEC0

Timer3 _TIMER_3_VECTOR 14 OFF014<17:1> IFS0<14> IEC0

Input Capture 3 Error _INPUT_CAPTURE_3_ERROR_VECTOR 15 OFF015<17:1> IFS0<15> IEC0

Input Capture 3 _INPUT_CAPTURE_3_VECTOR 16 OFF016<17:1> IFS0<16> IEC0

Output Compare 3 _OUTPUT_COMPARE_3_VECTOR 17 OFF017<17:1> IFS0<17> IEC0

External Interrupt 3 _EXTERNAL_3_VECTOR 18 OFF018<17:1> IFS0<18> IEC0

Timer4 _TIMER_4_VECTOR 19 OFF019<17:1> IFS0<19> IEC0

Input Capture 4 Error _INPUT_CAPTURE_4_ERROR_VECTOR 20 OFF020<17:1> IFS0<20> IEC0

Input Capture 4 _INPUT_CAPTURE_4_VECTOR 21 OFF021<17:1> IFS0<21> IEC0

Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list o
2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.
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<18> IPC12<20:18> IPC12<17:16> Yes

<19> IPC12<28:26> IPC12<25:24> Yes

<20> IPC13<4:2> IPC13<1:0> Yes

<21> IPC13<12:10> IPC13<9:8> Yes

<22> IPC13<20:18> IPC13<17:16> Yes

<23> IPC13<28:26> IPC13<25:24> Yes

<24> IPC14<4:2> IPC14<1:0> Yes

<25> IPC14<12:10> IPC14<9:8> Yes

<26> IPC14<20:18> IPC14<17:16> No

<27> IPC14<28:26> IPC14<25:24> Yes

<28> IPC15<4:2> IPC15<1:0> Yes

<29> IPC15<12:10> IPC15<9:8> Yes

<30> IPC15<20:18> IPC15<17:16> Yes

<31> IPC15<28:26> IPC15<25:24> Yes

2<0> IPC16<4:2> IPC16<1:0> Yes

2<1> IPC16<12:10> IPC16<9:8> Yes

2<2> IPC16<20:18> IPC16<17:16> Yes

2<3> IPC16<28:26> IPC16<25:24> Yes

2<4> IPC17<4:2> IPC17<1:0> Yes

2<5> IPC17<12:10> IPC17<9:8> Yes

2<6> IPC17<20:18> IPC17<17:16> Yes

2<7> IPC17<28:26> IPC17<25:24> Yes

2<8> IPC18<4:2> IPC18<1:0> Yes

2<9> IPC18<12:10> IPC18<9:8> Yes

<10> IPC18<20:18> IPC18<17:16> Yes

<11> IPC18<28:26> IPC18<25:24> Yes

<12> IPC19<4:2> IPC19<1:0> Yes

<13> IPC19<12:10> IPC19<9:8> Yes

TABLE 7-2: INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)

nterrupt Bit Location Persistent 
Interruptable Priority Sub-priority

f available peripherals.
ADC Digital Comparator 5 _ADC_DC5_VECTOR 50 OFF050<17:1> IFS1<18> IEC1

ADC Digital Comparator 6 _ADC_DC6_VECTOR 51 OFF051<17:1> IFS1<19> IEC1

ADC Digital Filter 1 _ADC_DF1_VECTOR 52 OFF052<17:1> IFS1<20> IEC1

ADC Digital Filter 2 _ADC_DF2_VECTOR 53 OFF053<17:1> IFS1<21> IEC1

ADC Digital Filter 3 _ADC_DF3_VECTOR 54 OFF054<17:1> IFS1<22> IEC1

ADC Digital Filter 4 _ADC_DF4_VECTOR 55 OFF055<17:1> IFS1<23> IEC1

ADC Digital Filter 5 _ADC_DF5_VECTOR 56 OFF056<17:1> IFS1<24> IEC1

ADC Digital Filter 6 _ADC_DF6_VECTOR 57 OFF057<17:1> IFS1<25> IEC1

ADC Fault _ADC_FAULT_VECTOR 58 OFF058<17:1> IFS1<26> IEC1

ADC Data 0 _ADC_DATA0_VECTOR 59 OFF059<17:1> IFS1<27> IEC1

ADC Data 1 _ADC_DATA1_VECTOR 60 OFF060<17:1> IFS1<28> IEC1

ADC Data 2 _ADC_DATA2_VECTOR 61 OFF061<17:1> IFS1<29> IEC1

ADC Data 3 _ADC_DATA3_VECTOR 62 OFF062<17:1> IFS1<30> IEC1

ADC Data 4 _ADC_DATA4_VECTOR 63 OFF063<17:1> IFS1<31> IEC1

ADC Data 5 _ADC_DATA5_VECTOR 64 OFF064<17:1> IFS2<0> IEC

ADC Data 6 _ADC_DATA6_VECTOR 65 OFF065<17:1> IFS2<1> IEC

ADC Data 7 _ADC_DATA7_VECTOR 66 OFF066<17:1> IFS2<2> IEC

ADC Data 8 _ADC_DATA8_VECTOR 67 OFF067<17:1> IFS2<3> IEC

ADC Data 9 _ADC_DATA9_VECTOR 68 OFF068<17:1> IFS2<4> IEC

ADC Data 10 _ADC_DATA10_VECTOR 69 OFF069<17:1> IFS2<5> IEC

ADC Data 11 _ADC_DATA11_VECTOR 70 OFF070<17:1> IFS2<6> IEC

ADC Data 12 _ADC_DATA12_VECTOR 71 OFF071<17:1> IFS2<7> IEC

ADC Data 13 _ADC_DATA13_VECTOR 72 OFF072<17:1> IFS2<8> IEC

ADC Data 14 _ADC_DATA14_VECTOR 73 OFF073<17:1> IFS2<9> IEC

ADC Data 15 _ADC_DATA15_VECTOR 74 OFF074<17:1> IFS2<10> IEC2

ADC Data 16 _ADC_DATA16_VECTOR 75 OFF075<17:1> IFS2<11> IEC2

ADC Data 17 _ADC_DATA17_VECTOR 76 OFF076<17:1> IFS2<12> IEC2

ADC Data 18 _ADC_DATA18_VECTOR 77 OFF077<17:1> IFS2<13> IEC2

Interrupt Source(1) XC32 Vector Name
IRQ 

#
Vector #

I

Flag En

Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list o
2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
FIGURE 8-1: PIC32MZ EF FAMILY OSCILLATOR DIAGRAM 

Notes: 1. A series resistor, RS, may be required for AT strip cut crystals, or to eliminate clipping. Alternately, to increase oscillator circuit gain, 
add a parallel resistor, RP.

2. The internal feedback resistor, RF, is typically in the range of 2 to 10 M
3. Refer to Section 42. “Oscillators with Enhanced PLL” (DS60001250) in the “PIC32 Family Reference Manual” for help in 

determining the best oscillator components.
4. PBCLK1 divided by 2 is available on the OSC2 pin in certain clock modes.
5. Shaded regions indicate multiple instantiations of a peripheral or feature.
6. Refer to Table 37-19 in Section 37.0 “Electrical Characteristics” for frequency limitations.
7. If the DEVCFG registers are configured for a SYSCLK speed greater than 200 MHz, these PBCLKs will be running faster than the 

maximum rating when the device comes out of Reset. To ensure proper operation, firmware must start the device at a speed less 
than or equal to 200 MHz, adjust the speed of the PBCLKs, and then raise the SYSCLK speed to the desired speed.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 0 SESSION: Active Session Control/Status bit
‘A’ device:
1 = Start a session
0 = End a session

‘B’ device:
1 = (Read) Session has started or is in progress, (Write) Initiate the Session Request Protocol
0 = When USB module is in Suspend mode, clearing this bit will cause a software disconnect

Clearing this bit when the USB module is not suspended will result in undefined behavior.

REGISTER 11-13: USBOTG: USB OTG CONTROL/STATUS REGISTER  (CONTINUED)
 2015-2016 Microchip Technology Inc. DS60001320D-page  229



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
12.0 I/O PORTS

General purpose I/O pins are the simplest of 
peripherals. They allow the PIC32MZ EF family device 
to monitor and control other devices. To add flexibility 
and functionality, some pins are multiplexed with 
alternate function(s). These functions depend on which 
peripheral features are on the device. In general, when 
a peripheral is functioning, that pin may not be used as 
a general purpose I/O pin.

Some of the key features of the I/O ports are:

• Individual output pin open-drain enable/disable
• Individual input pin weak pull-up and pull-down
• Monitor selective inputs and generate interrupt 

when change in pin state is detected
• Operation during Sleep and Idle modes
• Fast bit manipulation using CLR, SET and INV 

registers

Figure 12-1 illustrates a block diagram of a typical 
multiplexed I/O port.

FIGURE 12-1: BLOCK DIAGRAM OF A TYPICAL MULTIPLEXED PORT STRUCTURE 

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 12. 
“I/O Ports” (DS60001120) in the “PIC32 
Family Reference Manual”, which is avail-
able from the Microchip web site 
(www.microchip.com/PIC32).

Peripheral Output Data

Peripheral Module

Peripheral Output Enable

PIO Module

Peripheral Module Enable

WR LAT

I/O Pin

WR PORT

Data Bus

RD LAT

RD PORT

RD TRIS

WR TRIS

0

1

RD ODC

PBCLK4

QD

CK
EN Q

QD

CK
EN Q

QD

CK
EN Q

Q D

CKQ

Q D

CKQ

0

1

PBCLK4

WR ODC

ODC

TRIS

LAT

Sleep

1

0

1

0

Output Multiplexers

I/O Cell

Synchronization
RPeripheral Input

Legend: R = Peripheral input buffer types may vary. Refer to Table 1-1 for peripheral details.

Note: This block diagram is a general representation of a shared port/peripheral structure for illustration purposes only. The actual structure 
for any specific port/peripheral combination may be different than it is shown here.

Peripheral Input Buffer

Port Control

PBCLK4
 2015-2016 Microchip Technology Inc. DS60001320D-page  247
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
12.4.3 CONTROLLING PPS

PPS features are controlled through two sets of SFRs: 
one to map peripheral inputs, and one to map outputs. 
Because they are separately controlled, a particular 
peripheral’s input and output (if the peripheral has both) 
can be placed on any selectable function pin without 
constraint.

The association of a peripheral to a peripheral-select-
able pin is handled in two different ways, depending on 
whether an input or output is being mapped.

12.4.4 INPUT MAPPING

The inputs of the PPS options are mapped on the basis 
of the peripheral. That is, a control register associated 
with a peripheral dictates the pin it will be mapped to. 
The [pin name]R registers, where [pin name] refers to the 
peripheral pins listed in Table 12-2, are used to config-
ure peripheral input mapping (see Register 12-1). Each 
register contains sets of 4 bit fields. Programming these 
bit fields with an appropriate value maps the RPn pin 
with the corresponding value to that peripheral. For any 
given device, the valid range of values for any bit field is 
shown in Table 12-2.

For example, Figure 12-2 illustrates the remappable 
pin selection for the U1RX input.

FIGURE 12-2: REMAPPABLE INPUT 
EXAMPLE FOR U1RX

RPD2

RPG8

RPF4

0

1

2 U1RX input

U1RXR<3:0>

to peripheral

RPn

n

Note: For input only, PPS functionality does not 
have priority over TRISx settings. Therefore, 
when configuring RPn pin for input, the 
corresponding bit in the TRISx register must 
also be configured for input (set to ‘1’).
DS60001320D-page  250  2015-2016 Microchip Technology Inc.
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19/3 18/2 17/1 16/0

— — — — 0000

4 — — — — 03F0

— — — — 0000

E4 TRISE3 TRISE2 TRISE1 TRISE0 03FF

— — — — 0000

RE3 RE2 RE1 RE0 xxxx

— — — — 0000

4 LATE3 LATE2 LATE1 LATE0 xxxx

— — — — 0000

4 ODCE3 ODCE2 ODCE1 ODCE0 0000

— — — — 0000

E4 CNPUE3 CNPUE2 CNPUE1 CNPUE0 0000

— — — — 0000

E4 CNPDE3 CNPDE2 CNPDE1 CNPDE0 0000

— — — — 0000

— — — — 0000

— — — — 0000

E4 CNENE3 CNENE2 CNENE1 CNENE0 0000

— — — — 0000

E4
CN

STATE3
CN

STATE2
CN

STATE1
CN

STATE0
0000

— — — — 0000

E4 CNNEE3 CNNEE2 CNNEE1 CNNEE0 0000

— — — — 0000

4 CNFE3 CNFE2 CNFE1 CNFE0 0000

— — — — 0000

SR0E3 SR0E2 SR0E1 SR0E0 0000

— — — — 0000

SR1E3 SR1E2 SR1E1 SR1E0 0000

L
N See Section 12.3 “CLR, SET, and INV Registers” for 
ABLE 12-11: PORTE REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY
V

ir
tu

al
 A

d
d

re
ss

(B
F

86
_#

)

R
eg

is
te

r
N

am
e(1

)

B
it

 R
an

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 20/4

0400 ANSELE
31:16 — — — — — — — — — — — —

15:0 — — — — — — ANSE9 ANSE8 ANSE7 ANSE6 ANSE5 ANSE

0410 TRISE
31:16 — — — — — — — — — — — —

15:0 — — — — — — TRISE9 TRISE8 TRISE7 TRISE6 TRISE5 TRIS

0420 PORTE
31:16 — — — — — — — — — — — —

15:0 — — — — — — RE9 RE8 RE7 RE6 RE5 RE4

0430 LATE
31:16 — — — — — — — — — — — —

15:0 — — — — — — LATE9 LATE8 LATE7 LATE6 LATE5 LATE

0440 ODCE
31:16 — — — — — — — — — — — —

15:0 — — — — — — ODCE9 ODCE8 ODCE7 ODCE6 ODCE5 ODCE

0450 CNPUE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNPUE9 CNPUE8 CNPUE7 CNPUE6 CNPUE5 CNPU

0460 CNPDE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNPDE9 CNPDE8 CNPDE7 CNPDE6 CNPDE5 CNPD

0470 CNCONE
31:16 — — — — — — — — — — — —

15:0 ON — — —
EDGE

DETECT
— — — — — — —

0480 CNENE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNENE9 CNENE8 CNENE7 CNENE6 CNENE5 CNEN

0490 CNSTATE
31:16 — — — — — — — — — — — —

15:0 — — — — — —
CN

STATE9
CN

STATE8
CN

STATE7
CN

STATE6
CN

STATE5
CN

STAT

04A0 CNNEE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNNEE9 CNNEE8 CNNEE7 CNNEE6 CNNEE5 CNNE

04B0 CNFE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNFE9 CNFE8 CNFE7 CNFE6 CNFE5 CNFE

04C0 SRCON0E
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

04D0 SRCON1E
31:16 — — — — — — — — — — — —

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 its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. 

more information.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 2 TSYNC: Timer External Clock Input Synchronization Selection bit

When TCS = 1:
1 = External clock input is synchronized
0 = External clock input is not synchronized

When TCS = 0:
This bit is ignored.

bit 1 TCS: Timer Clock Source Select bit

1 = External clock from T1CKI pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’

REGISTER 13-1: T1CON: TYPE A TIMER CONTROL REGISTER (CONTINUED)
DS60001320D-page  286  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
FIGURE 14-2: TIMER2/3, TIMER4/5, TIMER6/7, AND TIMER8/9 BLOCK DIAGRAM (32-BIT)

TMRy(2) TMRx(2) 

TyIF Event Flag(2)

Equal
32-bit Comparator

PRy(2) PRx(2) 

Reset

LS Half WordMS Half Word 

Note 1: ADC event trigger is available only on the Timer2/3 and TImer4/5 pairs.
2: In this diagram, ‘x’ represents Timer2, 4, 6, or 8, and ‘y’ represents Timer3, 5, 7, or 9.

 

 
TGATE

0

1

PBCLK3

Gate

TxCK(2)

Sync

Sync

ADC Event Trigger(1) 

ON 

TGATE

TCS

         

TCKPS

Prescaler

3

1, 2, 4, 8, 16,
32, 64, 256

1 0

0 0

Q

Q D

x 1
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— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

xxxx

— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

xxxx

— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

xxxx

— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

TABLE 18-2: OUTPUT COMPARE 1 THROUGH OUTPUT COMPARE 9 REGISTER MAP (CONTINUED)

A
ll 

R
e

se
ts

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

tively. See Section 12.3 “CLR, SET, and INV Registers” for 
4A00 OC6CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

4A10 OC6R
31:16

OC6R<31:0>
15:0

4A20 OC6RS
31:16

OC6RS<31:0>
15:0

4C00 OC7CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

4C10 OC7R
31:16

OC7R<31:0>
15:0

4C20 OC7RS
31:16

OC7RS<31:0>
15:0

4E00 OC8CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

4E10 OC8R
31:16

OC8R<31:0>
15:0

4E20 OC8RS
31:16
15:0

OC8RS<31:0>

5000 OC9CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

5010 OC9R
31:16

OC9R<31:0>
15:0

5020 OC9RS
31:16
15:0

OC9RS<31:0>

V
ir

tu
al

 A
d

d
re

ss
(B

F
84

_#
)

R
e

g
is

te
r

N
am

e
(1

)

B
it

 R
an

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

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, respec
more information.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
 

REGISTER 23-3: PMADDR: PARALLEL PORT 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 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

CS2(1) CS1(3)

ADDR<13:8>
ADDR15(2) ADDR14(4)

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

ADDR<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 CS2: Chip Select 2 bit(1)

1 = Chip Select 2 is active
0 = Chip Select 2 is inactive

bit 15 ADDR<15>: Target Address bit 15(2)

bit 14 CS1: Chip Select 1 bit(3)

1 = Chip Select 1 is active
0 = Chip Select 1 is inactive

bit 14 ADDR<14>: Target Address bit 14(4)

bit 13-0 ADDR<13:0>: Address bits

Note 1: When the CSF<1:0> bits (PMCON<7:6>) = 10 or 01.

2: When the CSF<1:0> bits (PMCON<7:6>) = 00.

3: When the CSF<1:0> bits (PMCON<7:6>) = 10.

4: When the CSF<1:0> bits (PMCON<7:6>) = 00 or 01.

Note: If the DUALBUF bit (PMCON<17>) = 0, the bits in this register control both read and write target 
addressing. If the DUALBUF bit = 1, the bits in this register are not used. In this instance, use the 
PMRADDR register for Read operations and the PMWADDR register for Write operations.
 2015-2016 Microchip Technology Inc. DS60001320D-page  375
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27.1 RNG Control Registers

A
ll 

R
es

e
ts

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

xxxx

REVISION<7:0> xxxx

— — — — — 0000

PLEN<7:0> 0064

FFFF

0000

FFFF

0000

FFFF

FFFF

FFFF

FFFF

0000

0000

0000

0000

— — — — — 0000

RCNT<6:0> 0000
TABLE 27-2: RANDOM NUMBER GENERATOR (RNG) REGISTER MAP
V

ir
tu

al
 A

d
d
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ss

(B
F

8E
_#

)

R
e

g
is

te
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N
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e

B
it

 R
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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

6000 RNGVER
31:16 ID<15:0>

15:0 VERSION<7:0>

6004 RNGCON
31:16 — — — — — — — — — — —

15:0 — — — LOAD TRNGMODE CONT PRNGEN TRNGEN

6008 RNGPOLY1
31:16

POLY<31:0>
15:0

600C RNGPOLY2
31:16

POLY<31:0>
15:0

6010 RNGNUMGEN1
31:16

RNG<31:0>
15:0

6014 RNGNUMGEN2
31:16

RNG<31:0>
15:0

6018 RNGSEED1
31:16

SEED<31:0>
15:0

601C RNGSEED2
31:16

SEED<31:0>
15:0

6020 RNGCNT
31:16 — — — — — — — — — — —

15:0 — — — — — — — — —

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



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 27-1: RNGVER: RANDOM NUMBER GENERATOR VERSION 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-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

ID<15:8>

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

ID<7:0>

15:8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

VERSION<7:0>

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

REVISION<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 ID<15:0>: Block Identification bits

bit 15-8 VERSION<7:0>: Block Version bits

bit 7-0 REVISION<7:0>: Block Revision bits
 2015-2016 Microchip Technology Inc. DS60001320D-page  423



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 29-17: CiFLTCON7: CAN FILTER CONTROL REGISTER 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

FLTEN31 MSEL31<1:0> FSEL31<4:0>

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

FLTEN30 MSEL30<1:0> FSEL30<4:0>

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

FLTEN29 MSEL29<1:0> FSEL29<4:0>

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

FLTEN28 MSEL28<1:0> FSEL28<4:0>

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 FLTEN31: Filter 31 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 30-29 MSEL31<1:0>: Filter 31 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 28-24 FSEL31<4:0>: FIFO Selection bits

11111 = Message matching filter is stored in FIFO buffer 31

11110 = Message matching filter is stored in FIFO buffer 30

•

•

•

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

bit 23 FLTEN30: Filter 30Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 22-21 MSEL30<1:0>: Filter 30Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 20-16 FSEL30<4:0>: FIFO Selection bits

11111 = Message matching filter is stored in FIFO buffer 31

11110 = Message matching filter is stored in FIFO buffer 30

•

•

•

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

Note: The bits in this register can only be modified if the corresponding filter enable (FLTENn) bit is ‘0’.
DS60001320D-page  514  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 30-25: EMAC1IPGT: ETHERNET CONTROLLER MAC BACK-TO-BACK INTERPACKET 
GAP 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 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-1 R/W-0

— B2BIPKTGP<6:0>

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 31-7 Unimplemented: Read as ‘0’

bit 6-0 B2BIPKTGP<6:0>: Back-to-Back Interpacket Gap bits

This is a programmable field representing the nibble time offset of the minimum possible period between 
the end of any transmitted packet, to the beginning of the next. In Full-Duplex mode, the register value 
should be the desired period in nibble times minus 3. In Half-Duplex mode, the register value should be the 
desired period in nibble times minus 6. In Full-Duplex the recommended setting is 0x15 (21d), which rep-
resents the minimum IPG of 0.96 µs (in 100 Mbps) or 9.6 µs (in 10 Mbps). In Half-Duplex mode, the rec-
ommended setting is 0x12 (18d), which also represents the minimum IPG of 0.96 µs (in 100 Mbps) or 9.6 
µs (in 10 Mbps).

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.
 2015-2016 Microchip Technology Inc. DS60001320D-page  553
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REGISTER 34-9: CFGEBIC: EXTERNAL BUS INTERFACE CONTROL PIN CONFIGURATION 
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 U-0 R/W-0 R/W-0 R/W-0 U-0

EBI
RDYINV3

EBI
RDYINV2

EBI
RDYIN1

—
EBI

RDYEN3
EBI

RDYEN2
EBI

RDYEN1
—

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

— — — — — — EBIRDYLVL EBIRPEN

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

— — EBIWEEN EBIOEEN — — EBIBSEN1 EBIBSEN0

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

EBICSEN3 EBICSEN2 EBICSEN1 EBICSEN0 — — EBIDEN1 EBIDEN0

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 EBIRDYINV3: EBIRDY3 Inversion Control bit

1 = Invert EBIRDY3 pin before use
0 = Do not invert EBIRDY3 pin before use

bit 30 EBIRDYINV2: EBIRDY2 Inversion Control bit

1 = Invert EBIRDY2 pin before use
0 = Do not invert EBIRDY2 pin before use

bit 29 EBIRDYINV1: EBIRDY1 Inversion Control bit

1 = Invert EBIRDY1 pin before use
0 = Do not invert EBIRDY1 pin before use

bit 28 Unimplemented: Read as ‘0’

bit 27 EBIRDYEN3: EBIRDY3 Pin Enable bit

1 = EBIRDY3 pin is enabled for use by the EBI module
0 = EBIRDY3 pin is available for general use

bit 26 EBIRDYEN2: EBIRDY2 Pin Enable bit

1 = EBIRDY2 pin is enabled for use by the EBI module
0 = EBIRDY2 pin is available for general use

bit 25 EBIRDYEN1: EBIRDY1 Pin Enable bit

1 = EBIRDY1 pin is enabled for use by the EBI module
0 = EBIRDY1 pin is available for general use

bit 24-18 Unimplemented: Read as ‘0’

bit 17 EBIRDYLVL: EBIRDYx Pin Sensitivity Control bit

1 = Use level detect for EBIRDYx pins
0 = Use edge detect for EBIRDYx pins

bit 16 EBIRPEN: EBIRP Pin Sensitivity Control bit

1 = EBIRP pin is enabled for use by the EBI module
0 = EBIRP pin is available for general use

bit 15-14 Unimplemented: Read as ‘0’

bit 13 EBIWEEN: EBIWE Pin Enable bit

1 = EBIWE pin is enabled for use by the EBI module
0 = EBIWE pin is available for general use

Note: When EBIMD = 1, the bits in this register are ignored and the pins are available for general use.
DS60001320D-page  598  2015-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
A.4 Resets

The PIC32MZ EF family of devices has updated the 
resets modules to incorporate the new handling of NMI 
resets from the WDT, DMT, and the FSCM. In addition, 
some bits have been moved, as summarized in 
Table A-5.

A.5 USB

The PIC32MZ EF family of devices has a new Hi-
Speed USB module, which requires the updated 
USB stack from Microchip. In addition, the USB PLL 
was also updated. See A.1 “Oscillator and PLL 
Configuration” for more information and Table A-6
for a list of additional differences.

TABLE A-5: RESET DIFFERENCES 

PIC32MX5XX/6XX/7XX Feature PIC32MZ EF Feature

Power Reset

The VREGS bit, which controls whether the internal regulator is 
enabled in Sleep mode, has been moved from RCON in 
PIC32MX5XX/6XX/7XX devices to a new PWRCON register in 
PIC32MZ EF devices.

VREGS (RCON<8>)
1 = Regulator is enabled and is on during Sleep mode
0 = Regulator is disabled and is off during Sleep mode

VREGS (PWRCON<0>)
1 = Voltage regulator will remain active during Sleep
0 = Voltage regulator will go to Stand-by mode during Sleep

Watchdog Timer Reset

On PIC32MX devices, a WDT expiration immediately triggers a 
device reset.

On PIC32MZ EF devices, the WDT expiration now causes a NMI. 
The WDTO bit in RNMICON indicates that the WDT caused the 
NMI. A new timer, NMICNT, runs when the WDT NMI is triggered, 
and if it expires, the device is reset.

WDT expiration immediately causes a device reset. WDT expiration causes a NMI, which can then trigger the 
device reset.
WDTO (RNMICON<24>)
1 = WDT time-out has occurred and caused a NMI 
0 = WDT time-out has not occurred

NMICNT<7:0> (RNMICON<7:0>)

TABLE A-6: USB DIFFERENCES 

PIC32MX5XX/6XX/7XX Feature PIC32MZ EF Feature

Debug Mode

On PIC32MX devices, when stopping on a breakpoint during 
debugging, the USB module can be configured to stop or 
continue execution from the Freeze Peripherals dialog in MPLAB 
X IDE.

On PIC32MZ EF devices, the USB module continues operating 
when stopping on a breakpoint during debugging.

VBUSON Pin

PIC32MX devices feature a VBUSON pin for controlling the 
external transceiver power supply.

On PIC32MZ EF devices, the VBUSON pin is not available. A port 
pin can be used to achieve the same functionality.
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