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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 1-10: I2C1 THROUGH I2C5 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

Inter-Integrated Circuit 1

SCL1 44 66 B37 95 I/O ST I2C1 Synchronous Serial Clock Input/Output

SDA1 43 67 A45 96 I/O ST I2C1 Synchronous Serial Data Input/Output

Inter-Integrated Circuit 2

SCL2 — 59 A41 85 I/O ST I2C2 Synchronous Serial Clock Input/Output

SDA2 — 60 B34 86 I/O ST I2C2 Synchronous Serial Data Input/Output

Inter-Integrated Circuit 3

SCL3 51 58 A39 80 I/O ST I2C3 Synchronous Serial Clock Input/Output

SDA3 50 57 B31 79 I/O ST I2C3 Synchronous Serial Data Input/Output

Inter-Integrated Circuit 4

SCL4 6 12 B7 16 I/O ST I2C4 Synchronous Serial Clock Input/Output

SDA4 5 11 A8 15 I/O ST I2C4 Synchronous Serial Data Input/Output

Inter-Integrated Circuit 5

SCL5 42 65 A44 91 I/O ST I2C5 Synchronous Serial Clock Input/Output

SDA5 41 64 B36 90 I/O ST I2C5 Synchronous Serial Data Input/Output

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 1-11: COMPARATOR 1, COMPARATOR 2 AND CVREF 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

Comparator Voltage Reference

CVREF+ 16 29 A20 40 I Analog Comparator Voltage Reference (High) Input

CVREF- 15 28 B15 39 I Analog Comparator Voltage Reference (Low) Input

CVREFOUT 23 34 B19 49 O Analog Comparator Voltage Reference Output

Comparator 1

C1INA 11 20 B11 25 I Analog Comparator 1 Positive Input

C1INB 12 21 A13 26 I Analog Comparator 1 Selectable Negative Input

C1INC 5 11 A8 15 I Analog

C1IND 4 10 B6 14 I Analog

C1OUT PPS PPS PPS PPS O — Comparator 1 Output

Comparator 2

C2INA 13 22 A14 31 I Analog Comparator 2 Positive Input

C2INB 14 23 A16 34 I Analog Comparator 2 Selectable Negative Input

C2INC 10 16 B9 21 I Analog

C2IND 6 12 B7 16 I Analog

C2OUT PPS PPS PPS PPS O — Comparator 2 Output

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
 2015-2016 Microchip Technology Inc. DS60001320D-page  27
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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

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 4-9: SYSTEM BUS TARGET 1 REGISTER MAP 
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

8420 SBT1ELOG1
31:16 MULTI — — — CODE<3:0> — — — —

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

8424 SBT1ELOG2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8428 SBT1ECON
31:16 — — — — — — — ERRP — — — —

15:0 — — — — — — — — — — — —

8430 SBT1ECLRS
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8438 SBT1ECLRM
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8440 SBT1REG0
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

8450 SBT1RD0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8458 SBT1WR0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8480 SBT1REG2
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

8490 SBT1RD2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8498 SBT1WR2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84A0 SBT1REG3
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

84B0 SBT1RD3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84B8 SBT1WR3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84C0 SBT1REG4
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

84D0 SBT1RD4
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84D8 SBT1WR4
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.




 2

0
1

5
-2

0
1

6
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

D
S

6
0

0
0

1
3

2
0

D
-p

a
g

e
  8

5

P
IC

32M
Z

 E
m

b
ed

d
ed

 C
o

n
n

ectivity w
ith

 F
lo

atin
g

 P
o

in
t U

n
it (E

F
) F

am
ily

 

T

A
ll

R
es

et
s 

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

al
 A

d
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ss

(B
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_#

)
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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

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.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 5-1: NVMCON: FLASH PROGRAMMING 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, HC R/W-0 R-0, HS, HC R-0, HS, HC U-0 U-0 U-0 U-0

WR(1) WREN(1) WRERR(1) LVDERR(1) — — — —

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

PFSWAP BFSWAP — — NVMOP<3:0>

Legend: HC = Hardware Set HC = Hardware Cleared

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 WR: Write Control bit(1)

This bit cannot be cleared and can be set only when WREN = 1 and the unlock sequence has been 
performed.
1 = Initiate a Flash operation
0 = Flash operation is complete or inactive

bit 14 WREN: Write Enable bit(1)

1 = Enable writes to the WR bit and disables writes to the NVMOP<3:0> bits
0 = Disable writes to WR bit and enables writes to the NVMOP<3:0> bits

bit 13 WRERR: Write Error bit(1)

This bit can be cleared only by setting the NVMOP<3:0> bits = 0000 and initiating a Flash operation.
1 = Program or erase sequence did not complete successfully
0 = Program or erase sequence completed normally

bit 12 LVDERR: Low-Voltage Detect Error bit(1)

This bit can be cleared only by setting the NVMOP<3:0> bits = 0000 and initiating a Flash operation.
1 = Low-voltage detected (possible data corruption, if WRERR is set)
0 = Voltage level is acceptable for programming

bit 11-8 Unimplemented: Read as ‘0’

bit 7 PFSWAP: Program Flash Bank Swap Control bit

This bit is only writable when WREN = 0 and the unlock sequence has been performed.
1 = Program Flash Bank 2 is mapped to the lower mapped region and program Flash Bank 1 is mapped to 

the upper mapped region
0 = Program Flash Bank 1 is mapped to the lower mapped region and program Flash Bank 2 is mapped to 

the upper mapped region

Note 1: These bits are only reset by a Power-on Reset (POR) and are not affected by other reset sources.

2: This operation results in a “no operation” (NOP) when the Dynamic Flash ECC Configuration bits = 00 
(FECCCON<1:0> (DVCFG0<9:8>)), which enables ECC at all times. For all other FECCCON<1:0> bit 
settings, this command will execute, but will not write the ECC bits for the word and can cause DED errors 
if dynamic Flash ECC is enabled (FECCCON<1:0> = 01). Refer to Section 52. “Flash Program Memory 
with Support for Live Update” (DS60001193) for information regarding ECC and Flash programming.
 2015-2016 Microchip Technology Inc. DS60001320D-page  101



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 7-8: OFFx: INTERRUPT VECTOR ADDRESS OFFSET REGISTER (x = 0-190) 
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 R/W-0 R/W-0

— — — — — — VOFF<17:16>

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

VOFF<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 U-0

VOFF<7:1> —

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 17-1 VOFF<17:1>: Interrupt Vector ‘x’ Address Offset bits

bit 0 Unimplemented: Read as ‘0’
DS60001320D-page  152  2015-2016 Microchip Technology Inc.



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
REGISTER 9-1: PRECON: PREFETCH MODULE 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 R/W-0 U-0 U-0

— — — — — PFMSECEN — —

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 R/W-0 R/W-0 U-0 R/W-1 R/W-1 R/W-1

— — PREFEN<1:0> — PFMWS<2:0>(1)

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 31-27 Unimplemented: Read as ‘0’

bit 26 PFMSECEN: Flash SEC Interrupt Enable bit

1 = Generate an interrupt when the PFMSEC bit (PRESTAT<26>) is set
0 = Do not generate an interrupt when the PFMSEC bit is set

bit 25-6 Unimplemented: Read as ‘0’

bit 5-4 PREFEN<1:0>: Predictive Prefetch Enable bits

11 = Enable predictive prefetch for any address
10 = Enable predictive prefetch for CPU instructions and CPU data
01 = Enable predictive prefetch for CPU instructions only
00 = Disable predictive prefetch

bit 3 Unimplemented: Read as ‘0’

bit 2-0 PFMWS<2:0>: PFM Access Time Defined in Terms of SYSCLK Wait States bits(1)

111 = Seven Wait states

•

•

•

010 = Two Wait states
001 = One Wait state
000 = Zero Wait states

Note 1: For the Wait states to SYSCLK relationship, refer to Table 37-13 in Section37.0 “Electrical 
Characteristics”.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
 

REGISTER 11-7: USBIE0CSR3: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 3 
(ENDPOINT 0) 

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-x R-x R-0 R-x R-x R-x R-1 R-0

MPRXEN MPTXEN BIGEND HBRXEN HBTXEN DYNFIFOS SOFTCONE UTMIDWID

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 U-0 U-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 MPRXEN: Automatic Amalgamation Option bit
1 = Automatic amalgamation of bulk packets is done
0 = No automatic amalgamation

bit 30 MPTXEN: Automatic Splitting Option bit
1 = Automatic splitting of bulk packets is done
0 = No automatic splitting

bit 29 BIGEND: Byte Ordering Option bit
1 = Big Endian ordering
0 = Little Endian ordering

bit 28 HBRXEN: High-bandwidth RX ISO Option bit
1 = High-bandwidth RX ISO endpoint support is selected
0 = No High-bandwidth RX ISO support

bit 27 HBTXEN: High-bandwidth TX ISO Option bit
1 = High-bandwidth TX ISO endpoint support is selected
0 = No High-bandwidth TX ISO support

bit 26 DYNFIFOS: Dynamic FIFO Sizing Option bit
1 = Dynamic FIFO sizing is supported
0 = No Dynamic FIFO sizing

bit 25 SOFTCONE: Soft Connect/Disconnect Option bit
1 = Soft Connect/Disconnect is supported
0 = Soft Connect/Disconnect is not supported

bit 24 UTMIDWID: UTMI+ Data Width Option bit
Always ‘0’, indicating 8-bit UTMI+ data width

bit 23-0 Unimplemented: Read as ‘0’
DS60001320D-page  216  2015-2016 Microchip Technology Inc.
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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
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TABLE 12-16: PORTG REGISTER MAP FOR 64-PIN DEVICES ONLY

A
ll

R
es

et
s 

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

— — — — — 0000

— — — — — 03C0

— — — — — 0000

— — — — — 03C0

— — — — — 0000

— — — — — xxxx

— — — — — 0000

— — — — — xxxx

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

ively. See Section 12.3 “CLR, SET, and INV Registers” for 
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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

0600 ANSELG
31:16 — — — — — — — — — — —

15:0 — — — — — — ANSG9 ANSG8 ANSG7 ANSG6 —

0610 TRISG
31:16 — — — — — — — — — — —

15:0 — — — — — — TRISG9 TRISG8 TRISG7 TRISG6 —

0620 PORTG
31:16 — — — — — — — — — — —

15:0 — — — — — — RG9 RG8 RG7 RG6 —

0630 LATG
31:16 — — — — — — — — — — —

15:0 — — — — — — LATG9 LATG8 LATG7 LATG6 —

0640 ODCG
31:16 — — — — — — — — — — —

15:0 — — — — — — ODCG9 ODCG8 ODCG7 ODCG6 —

0650 CNPUG
31:16 — — — — — — — — — — —

15:0 — — — — — — CNPUG9 CNPUG8 CNPUG7 CNPUG6 —

0660 CNPDG
31:16 — — — — — — — — — — —

15:0 — — — — — — CNPDG9 CNPDG8 CNPDG7 CNPDG6 —

0670 CNCONG
31:16 — — — — — — — — — — —

15:0 ON — — —
EDGE

DETECT
— — — — — —

0680 CNENG
31:16 — — — — — — — — — — —

15:0 — — — — — — CNENG9 CNENG8 CNENG7 CNENG6 —

0690 CNSTATG
31:16 — — — — — — — — — — —

15:0 — — — — — —
CN

STATG9
CN

STATG8
CN

STATG7
CN

STATG6
—

06A0 CNNEG
31:16 — — — — — — — — — — —

15:0 — — — — — — CNNEG9 CNNEG8 CNNEG7 CNNEG6 —

06B0 CNFG
31:16 — — — — — — — — — — —

15:0 — — — — — — CNFG9 CNFG8 CNFG7 CNFG6 —

06C0 SRCON0G
31:16 — — — — — — — — — — —

15:0 — — — — — — SR0G9 — — SR0G6 —

06D0 SRCON1G
31:16 — — — — — — — — — — —

15:0 — — — — — — SR1G9 — — SR1G6 —

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

more information.
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A
ll

R
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s 

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

— — — — — 0000

SH4 — — ANSH1 ANSH0 0073

— — — — — 0000

ISH4 — — TRISH1 TRISH0 3773

— — — — — 0000

H4 — — RH1 RH0 xxxx

— — — — — 0000

TH4 — — LATH1 LATH0 xxxx

— — — — — 0000

CH4 — — ODCH1 ODCH0 0000

— — — — — 0000

UH4 — — CNPUH1 CNPUH0 0000

— — — — — 0000

DH4 — — CNPDH1 CNPDH0 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

NH4 — — CNENH1 CNENH0 0000

— — — — — 0000

N
TH4

— —
CN

STATH1
CN

STATH0
0000

— — — — — 0000

EH4 — — CNNEH1 CNNEH0 0000

— — — — — 0000

FH4 — — CNFH1 CNFH0 0000

L
N  See Section 12.3 “CLR, SET, and INV Registers” for 
ABLE 12-17: PORTH REGISTER MAP FOR 124-PIN DEVICES ONLY
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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 2

0700 ANSELH
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — ANSH6 ANSH5 AN

0710 TRISH
31:16 — — — — — — — — — — —

15:0 — — TRISH13 TRISH12 — TRISH10 TRISH9 TRISH8 — TRISH6 TRISH5 TR

0720 PORTH
31:16 — — — — — — — — — — —

15:0 — — RH13 RH12 — RH10 RH9 RH8 — RH6 RH5 R

0730 LATH
31:16 — — — — — — — — — — —

15:0 — — LATH13 LATH12 — LATH10 LATH9 LATH8 — LATH6 LATH5 LA

0740 ODCH
31:16 — — — — — — — — — — —

15:0 — — ODCH13 ODCH12 — ODCH10 ODCH9 ODCH8 — ODCH6 ODCH5 OD

0750 CNPUH
31:16 — — — — — — — — — — —

15:0 — — CNPUH13 CNPUH12 — CNPUH10 CNPUH9 CNPUH8 — CNPUH6 CNPUH5 CNP

0760 CNPDH
31:16 — — — — — — — — — — —

15:0 — — CNPDH13 CNPDH12 — CNPDH10 CNPDH9 CNPDH8 — CNPDH6 CNPDH5 CNP

0770 CNCONH
31:16 — — — — — — — — — — —

15:0 ON — — —
EDGE

DETECT
— — — — — —

0780 CNENH
31:16 — — — — — — — — — — —

15:0 — — CNENH13 CNENH12 — CNENH10 CNENH9 CNENH8 — CNENH6 CNENH5 CNE

0790 CNSTATH
31:16 — — — — — — — — — — —

15:0 — —
CN

STATH13 
CN

STATH12 
—

CN
STATH10

CN
STATH9

CN
STATH8

—
CN

STATH6
CN

STATH5
C

STA

07A0 CNNEH
31:16 — — — — — — — — — — —

15:0 — — CNNEH13 CNNEH12 — CNNEH10 CNNEH9 CNNEH8 — CNNEH6 CNNEH5 CNN

07B0 CNFH
31:16 — — — — — — — — — — —

15:0 — — CNFH13 CNFH12 — CNFH10 CNFH9 CNFH8 — CNFH6 CNFH5 CN

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 6 GSWTRG: Global Software Trigger bit
1 = Trigger conversion for ADC inputs that have selected the GSWTRG bit as the trigger signal, either 

through the associated TRGSRC<4:0> bits in the ADCTRGx registers or through the STRGSRC<4:0> 
bits in the ADCCON1 register 

0 = Do not trigger an analog-to-digital conversion

Note: This bit is automatically cleared in the next ADC clock cycle.

bit 5-0 ADINSEL<5:0>: Analog Input Select bits

These bits select the analog input to be converted when the RQCNVRT bit is set. As a general rule:

111111 = Reserved
•
•
•

101101 = Reserved
101100 = MAX_AN_INPUT + 2 = IVTEMP

101011 = MAX_AN_INPUT + 1 = IVREF

101010 = MAX_AN_INPUT = AN[MAX_AN_INPUT]
•
•
•

000001 = AN1
000000 = AN0

REGISTER 28-3: ADCCON3: ADC CONTROL REGISTER 3  (CONTINUED)

Note 1: The SAMP bit has the highest priority and setting this bit will keep the S&H circuit in Sample mode until the 
bit is cleared. Also, usage of the SAMP bit will cause settings of SAMC<9:0> bits (ADCCON2<25:16>) to 
be ignored.

2: The SAMP bit only connects Class 2 and Class 3 analog inputs to the shared ADC, ADC7. All Class 1 
analog inputs are not affected by the SAMP bit.

3: The SAMP bit is not a self-clearing bit and it is the responsibility of application software to first clear this bit 
and only after setting the RQCNVRT bit to start the analog-to-digital conversion. 

4: Normally, when the SAMP and RQCNVRT bits are used by software routines, all TRGSRCx<4:0> bits 
and STRGSRC<4:0> bits should be set to ‘00000’ to disable all external hardware triggers and prevent 
them from interfering with the software-controlled sampling command signal SAMP and with the 
software-controlled trigger RQCNVRT.
DS60001320D-page  444  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 15 FLTEN25: Filter 25 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 14-13 MSEL25<1:0>: Filter 25 Mask Select bits

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

bit 12-8 FSEL25<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 7 FLTEN24: Filter 24 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 6-5 MSEL24<1:0>: Filter 24 Mask Select bits

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

bit 4-0 FSEL24<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

REGISTER 29-16: CiFLTCON6: CAN FILTER CONTROL REGISTER 6 (CONTINUED)

Note: The bits in this register can only be modified if the corresponding filter enable (FLTENn) bit is ‘0’.
 2015-2016 Microchip Technology Inc. DS60001320D-page  513



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 30-20: ETHFRMRXOK: ETHERNET CONTROLLER FRAMES RECEIVED OK 
STATISTICS 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

FRMRXOKCNT<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

FRMRXOKCNT<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 FRMRXOKCNT<15:0>: Frames Received OK Count bits

Increment count for frames received successfully by the RX Filter. This count will not be incremented if 
there is a Frame Check Sequence (FCS) or Alignment error.

Note 1: This register is only used for RX operations.

2: This register is automatically cleared by hardware after a read operation, unless the byte enables for 
bytes 0/1 are ‘0’.

3: It is recommended to use the SET, CLR, or INV registers to set or clear any bit in this register. Setting or 
clearing any bits in this register should only be done for debug/test purposes.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
 

REGISTER 30-37: EMAC1SA0: ETHERNET CONTROLLER MAC STATION ADDRESS 0 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-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P

STNADDR6<7:0>

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

STNADDR5<7:0>

Legend: P = Programmable bit

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 15-8 STNADDR6<7:0>: Station Address Octet 6 bits

These bits hold the sixth transmitted octet of the station address.

bit 7-0 STNADDR5<7:0>: Station Address Octet 5 bits

These bits hold the fifth transmitted octet of the station address.

Note 1: 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.

2: This register is loaded at reset from the factory preprogrammed station address.
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REGISTER 31-1: CMxCON: COMPARATOR 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 R/W-0 R/W-0 U-0 U-0 U-0 U-0 R-0

ON COE CPOL(1) — — — — COUT

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

EVPOL<1:0> — CREF — — CCH<1:0>

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: Comparator ON bit
1 = Module is enabled. Setting this bit does not affect the other bits in this register
0 = Module is disabled and does not consume current. Clearing this bit does not affect the other bits in this 

register

bit 14 COE: Comparator Output Enable bit 
1 = Comparator output is driven on the output CxOUT pin
0 = Comparator output is not driven on the output CxOUT pin

bit 13 CPOL: Comparator Output Inversion bit(1)

1 = Output is inverted
0 = Output is not inverted 

bit 12-9 Unimplemented: Read as ‘0’

bit 8 COUT: Comparator Output bit
1 = Output of the Comparator is a ‘1’
0 = Output of the Comparator is a ‘0’

bit 7-6 EVPOL<1:0>: Interrupt Event Polarity Select bits
11 = Comparator interrupt is generated on a low-to-high or high-to-low transition of the comparator output
10 = Comparator interrupt is generated on a high-to-low transition of the comparator output
01 = Comparator interrupt is generated on a low-to-high transition of the comparator output
00 = Comparator interrupt generation is disabled

bit 5 Unimplemented: Read as ‘0’

bit 4 CREF: Comparator Positive Input Configure bit
1 = Comparator non-inverting input is connected to the internal CVREF

0 = Comparator non-inverting input is connected to the CXINA pin

bit 3-2 Unimplemented: Read as ‘0’

bit 1-0 CCH<1:0>: Comparator Negative Input Select bits for Comparator
11 = Comparator inverting input is connected to the IVREF

10 = Comparator inverting input is connected to the CxIND pin
01 = Comparator inverting input is connected to the CxINC pin
00 = Comparator inverting input is connected to the CxINB pin

Note 1: Setting this bit will invert the signal to the comparator interrupt generator as well. This will result in an 
interrupt being generated on the opposite edge from the one selected by EVPOL<1:0>.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
38.0 EXTENDED TEMPERATURE ELECTRICAL CHARACTERISTICS

This section provides an overview of the PIC32MZ EF electrical characteristics for devices running up to 125ºC.
Additional information will be provided in future revisions of this document as it becomes available.

The specifications for Extended Temperature are identical to those shown in 37.0 “Electrical Characteristics”, with 
the exception of the parameters listed in this chapter.

Parameters in this chapter begin with the letter “E”, which denotes Extended Temperature operation. For example, 
parameter DC28 in 37.0 “Electrical Characteristics”, is the Extended Temperature operation equivalent for EDC28.

Absolute maximum ratings for the PIC32MZ EF devices are listed below. Exposure to these maximum rating conditions 
for extended periods may affect device reliability. Functional operation of the device at these or any other conditions, 
above the parameters indicated in the operation listings of this specification, is not implied.

Absolute Maximum Ratings
(See Note 1)

Ambient temperature under bias............................................................................................................ .-40°C to +125°C

Note 1: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at those or any other conditions, 
above those indicated in the operation listings of this specification, is not implied. Exposure to maximum 
rating conditions for extended periods may affect device reliability.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
A.6 DMA

The DMA controller in PIC32MZ EF devices is similar 
to the DMA controller in PIC32MX5XX/6XX/7XX 
devices. New features include the extension of pattern 
matching to two by bytes and the addition of the 
optional Pattern Ignore mode. Table A-7 lists differ-
ences (indicated by Bold type) that will affect software 
migration.

TABLE A-7: DMA DIFFERENCES

PIC32MX5XX/6XX/7XX Feature PIC32MZ EF Feature

Read/Write Status on Error

The RDWR bit has moved from DMASTAT<3> in PIC32MX5XX/
6XX/7XX devices to DMASTAT<31> in PIC32MZ EF devices.

RDWR (DMASTAT<3>)
1 = Last DMA bus access when an error was detected was a read 
0 = Last DMA bus access when an error was detected was a write

RDWR (DMASTAT<31>)
1 = Last DMA bus access when an error was detected was a read
0 = Last DMA bus access when an error was detected was a write

Source-to-Destination Transfer

On PIC32MX devices, a DMA channel performs a read of the 
source data and completes the transfer of this data into the desti-
nation address before it is ready to read the next data from the 
source.

On PIC32MZ EF devices, the DMA implements a 4-deep queue 
for data transfers. A DMA channel reads the source data and 
places it into the queue, regardless of whether previous data in 
the queue has been delivered to the destination address.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
A.9 Other Peripherals and Features

Most of the remaining peripherals on PIC32MZ EF 
devices act identical to their counterparts on PIC32MX-
5XX/6XX/7XX devices. The main differences have to 
do with handling the increased peripheral bus clock 
speed and additional clock sources.

Table A-10 lists the differences (indicated by Bold
type) that will affect software and hardware migration.

TABLE A-10: PERIPHERAL DIFFERENCES 

PIC32MX5XX/6XX/7XX Feature PIC32MZ EF Feature

I2C

On PIC32MX devices, all pins are 5V-tolerant. On PIC32MZ EF devices, the I2C4 port uses non-5V tolerant 
pins, and will have different VOL/VOH specifications.

The Baud Rate Generator register has been expanded from 12 
bits to 16 bits.

I2CxBRG<11:0> I2CxBRG<15:0>

Watchdog Timer

Clearing the Watchdog Timer on PIC32MX5XX/6XX/7XX 
devices required writing a ‘1’ to the WDTCLR bit.

On PIC32MZ EF devices, the WDTCLR bit has been replaced 
with the 16-bit WDTCLRKEY, which must be written with a spe-
cific value (0x5743) to clear the Watchdog Timer. In addition, the 
WDTSPGM (DEVCFG1<21>) bit is used to control operation of 
the Watchdog Timer during Flash programming.

WDTCLR (WDTCON<0>) WDTCLRKEY<15:0> (WDTCON<31:16>)

RTCC

On PIC32MX devices, the output of the RTCC pin was selected 
between the Seconds Clock or the Alarm Pulse.

On PIC32MZ EF devices, the RTCC Clock is added as an 
option. RTCSECSEL has been renamed RTCOUTSEL and 
expanded to two bits.

RTCSECSEL (RTCCON<7>)
1 = RTCC Seconds Clock is selected for the RTCC pin
0 = RTCC Alarm Pulse is selected for the RTCC pin

RTCOUTSEL<1:0> (RTCCON<8:7>)
11 = Reserved 
10 = RTCC Clock is presented on the RTCC pin
01 = Seconds Clock is presented on the RTCC pin
00 = Alarm Pulse is presented on the RTCC pin when the alarm

interrupt is triggered

On PIC32MX devices, the Secondary Oscillator (SOSC) serves 
as the input clock for the RTCC module.

On PIC32MZ EF devices, an additional clock source, LPRC, is 
available as a choice for the input clock.

RTCCLKSEL<1:0> (RTCCON<10:9>)
11 = Reserved
10 = Reserved 
01 = RTCC uses the external 32.768 kHz SOSC 
00 = RTCC uses the internal 32 kHz oscillator (LPRC)
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