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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

Details

Product Status Active

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 120

Program Memory Size 2MB (2M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 512K x 8

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

Data Converters A/D 48x12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 144-TFBGA

Supplier Device Package 144-TFBGA (7x7)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/pic32mz2048efm144t-i-jwx

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

https://www.e-xfl.com/product/pdf/pic32mz2048efm144t-i-jwx-4416296
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
TABLE 1-12: PMP 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

PMA0 30 44 B24 30 I/O TTL/ST Parallel Master Port Address bit 0 Input (Buffered 
Slave modes) and Output (Master modes)

PMA1 29 43 A28 51 I/O TTL/ST Parallel Master Port Address bit 1 Input (Buffered 
Slave modes) and Output (Master modes)

PMA2 10 16 B9 21 O — Parallel Master Port Address (Demultiplexed Master 
modes)PMA3 6 12 B7 52 O —

PMA4 5 11 A8 68 O —

PMA5 4 2 B1 2 O —

PMA6 16 6 B3 6 O —

PMA7 22 33 A23 48 O —

PMA8 42 65 A44 91 O —

PMA9 41 64 B36 90 O —

PMA10 21 32 B18 47 O —

PMA11 27 41 A27 29 O —

PMA12 24 7 A6 11 O —

PMA13 23 34 B19 28 O —

PMA14 45 61 A42 87 O —

PMA15 43 68 B38 97 O —

PMCS1 45 61 A42 87 O — Parallel Master Port Chip Select 1 Strobe

PMCS2 43 68 B38 97 O — Parallel Master Port Chip Select 2 Strobe

PMD0 58 91 B52 135 I/O TTL/ST Parallel Master Port Data (Demultiplexed Master 
mode) or Address/Data (Multiplexed Master modes)PMD1 61 94 A64 138 I/O TTL/ST

PMD2 62 98 A66 142 I/O TTL/ST

PMD3 63 99 B56 143 I/O TTL/ST

PMD4 64 100 A67 144 I/O TTL/ST

PMD5 1 3 A3 3 I/O TTL/ST

PMD6 2 4 B2 4 I/O TTL/ST

PMD7 3 5 A4 5 I/O TTL/ST

PMD8 — 88 B50 128 I/O TTL/ST

PMD9 — 87 A60 127 I/O TTL/ST

PMD10 — 86 B49 125 I/O TTL/ST

PMD11 — 85 A59 124 I/O TTL/ST

PMD12 — 79 B43 112 I/O TTL/ST

PMD13 — 80 A54 113 I/O TTL/ST

PMD14 — 77 B42 110 I/O TTL/ST

PMD15 — 78 A53 111 I/O TTL/ST

PMALL 30 44 B24 30 O — Parallel Master Port Address Latch Enable Low Byte 
(Multiplexed Master modes)

PMALH 29 43 A28 51 O — Parallel Master Port Address Latch Enable High Byte 
(Multiplexed Master modes)

PMRD 53 9 A7 13 O — Parallel Master Port Read Strobe

PMWR 52 8 B5 12 O — Parallel Master Port Write Strobe

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
DS60001320D-page  28  2015-2016 Microchip Technology Inc.
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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

TABLE 4-9: SYSTEM BUS TARGET 1 REGISTER MAP (CONTINUED)

A
ll

R
es

et
s 

20/4 19/3 18/2 17/1 16/0
84E0 SBT1REG5
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

84F0 SBT1RD5
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

84F8 SBT1WR5
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

8500 SBT1REG6
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

8510 SBT1RD6
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

8518 SBT1WR6
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

8520 SBT1REG7
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

8530 SBT1RD7
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

8538 SBT1WR7
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

8540 SBT1REG8
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

8550 SBT1RD8
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

8558 SBT1WR8
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

V
ir
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_#
)
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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: 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 4-8: SBTxREGy: SYSTEM BUS TARGET ‘x’ REGION ‘y’ REGISTER 
(‘x’ = 0-13; ‘y’ = 0-8)  

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

BASE<21:14>

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

BASE<13:6>

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

BASE<5:0> PRI —

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

SIZE<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

bit 31-10 BASE<21:0>: Region Base Address bits

bit 9 PRI: Region Priority Level bit

1 = Level 2
0 = Level 1

bit 8 Unimplemented: Read as ‘0’

bit 7-3 SIZE<4:0>: Region Size bits

Permissions for a region are only active is the SIZE is non-zero.
11111 = Region size = 2(SIZE – 1) x 1024 (bytes)

•

•

•

00001 = Region size = 2(SIZE – 1) x 1024 (bytes)
00000 = Region is not present

bit 2-0 Unimplemented: Read as ‘0’

Note 1: Refer to Table 4-6 for the list of available targets and their descriptions.

2: For some target regions, certain bits in this register are read-only with preset values. See Table 4-6 for 
more information.
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0A or 
x0B

_general_exception_handler

8-0x0C _general_exception_handler

x0D _general_exception_handler

— —

x17 _general_exception_handler

x04 _general_exception_handler

x05 _general_exception_handler

x02 _general_exception_handler

x03 _general_exception_handler

x07 _general_exception_handler

— —

— —

T

CODE XC32 Function Name
Instruction 
Validity 
Exceptions

An instruction could not be completed because it 
was not allowed to access the required resources 
(Coprocessor Unusable) or was illegal (Reserved 
Instruction). If both exceptions occur on the same 
instruction, the Coprocessor Unusable Exception 
takes priority over the Reserved Instruction 
Exception.

EBASE+0x180 EXL — 0x
0

Execute 
Exception

An instruction-based exception occurred: Integer 
overflow, trap, system call, breakpoint, floating 
point, or DSP ASE state disabled exception.

EBASE+0x180 EXL — 0x0

Tr Execution of a trap (when trap condition is true). EBASE+0x180 EXL — 0

DDBL/DDBS EJTAG Data Address Break (address only) or 
EJTAG data value break on store (address + 
value).

0xBFC0_0480 — DDBL or 
DDBS

WATCH A reference to an address that is in one of the 
Watch registers (data).

EBASE+0x180 EXL — 0

AdEL Load address alignment error. User mode load 
reference to kernel address.

EBASE+0x180 EXL — 0

AdES Store address alignment error. User mode store to 
kernel address.

EBASE+0x180 EXL — 0

TLBL Load TLB miss or load TLB hit to page with V = 0. EBASE+0x180 EXL — 0

TLBS Store TLB miss or store TLB hit to page with V = 0. EBASE+0x180 EXL — 0

DBE Load or store bus error. EBASE+0x180 EXL — 0

DDBL EJTAG data hardware breakpoint matched in load 
data compare.

0xBFC0_0480 — DDBL

CBrk EJTAG complex breakpoint. 0xBFC0_0480 — DIBIMPR,
DDBLIMPR,

and/or 
DDBSIMPR

Lowest Priority

ABLE 7-1: MIPS32® M-CLASS MICROPROCESSOR CORE EXCEPTION TYPES (CONTINUED)

Exception Type 
(In Order of 

Priority)
Description Branches to

Status 
Bits Set

Debug Bits 
Set

EXC



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.

Timer1, RTCC

Clock Control Logic

Fail-Safe
Clock

Monitor

FSCM INT

FSCM Event

COSC<2:0>
NOSC<2:0>

OSWENFCKSM<1:0>

Secondary Oscillator (SOSC)

SOSCEN

SOSCO

SOSCI

POSC (HS, EC)

FRCDIV<2:0>

WDT, RTCC

8 MHz typical

32.768 kHz

FRC
Oscillator

LPRC
Oscillator

SOSC

LPRC

FRCDIV

TUN<5:0>

Postscaler

PLLIDIV<2:0>

PLLICLK

FIN(6)

PLLODIV<2:0>

32.768 kHz

PLLMULT<6:0>

SYSCLK



N

Backup FRC
Oscillator

8 MHz typical

BFRC

N

(N)

(N)

(N)
REFCLKOx

OE

To SPI,

Reference Clock(5)

RODIV<14:0> (N)

ROTRIM<8:0> (M)

N

SPLL

REFCLKIx
POSC

FRC
LPRC
SOSC

PBCLK1
SYSCLK

ROSEL<3:0>

Peripheral Bus Clock(5,7)

Peripherals,

PBxDIV<6:0>

Postscaler
PBCLKx

(N)

C1(3)

C2(3)

XTAL

RS(1)
Enable

OSC2(4)

OSC1

RF(2)

Primary Oscillator (POSC)

RP(1)

(M)

PLL x M

USB Clock (USBCLK)
USB PLL

UPLLFSEL

FPLL(6)

BFRC
PLLRANGE<2:0>

To ADC and Flash

ADC,
SQI

FVco(6)

System PLL

From POSC
(12 or 24 MHz only)

CPU

‘x’ = 1-5, 7, 8

FREF(6)

‘x’ = 1-4

REFOxCON REFOxTRIM

2 N M
512
----------+ 

 

SPLL

Fsys(6)

Clock
Switch/
Slew

POSCBOOST

POSCGAIN<1:0>

SOSCBOOST

SOSCGAIN<1:0>
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D EP3TXD EP2TXD EP1TXD — 0000

XD EP3RXD EP2RXD EP1RXD — 0000

05E6

4074

— — — — 0000

THSBT<3:0> 0000

K(1) LPMEN<1:0>
LPMRES LPMXMT

0000
) —(2) —(2) 0000

LNKSTATE<3:0> 0000

— — — — 0000

ES LPMNC LPMACK LPMNY LPMST
0000

0000

T

A
ll

 R
es

et
s

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

L
N

T

A
ll

 R
es

e
ts

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

— — — — 0100

SEND
MONEN

USBIE USBRIE
USB

WKUPEN
8000

L

3340
USB

DPBFD

31:16 — — — — — — — — EP7TXD EP6TXD EP5TXD EP4TX

15:0 — — — — — — — — EP7RXD EP6RXD EP5RXD EP4R

3344
USB

TMCON1

31:16 THHSRTN<15:0>

15:0 TUCH<15:0>

3348
USB

TMCON2

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

3360
USB

LPMR1

31:16 — —
LPM

ERRIE
LPM

RESIE
LPMACKIE LPMNYIE LPMSTIE LPMTOIE — — —

LPMNA

—(2

15:0 ENDPOINT<3:0> — — — RMTWAK HIRD<3:0>

3364
USB

LPMR2

31:16 — — — — — — — — — — — —

15:0
— LPMFADDR<6:0> — —

LPMERR(1)

LPMR
—(2)

ABLE 11-1: USB REGISTER MAP 1 (CONTINUED)
V

ir
tu

a
l 

A
d

d
re

s
s

(B
F

8
E

_
#

)

R
e

g
is

te
r

N
a

m
e

B
it

 R
a

n
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

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
ote 1: Device mode.

2: Host mode.
3: Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
4: Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).

ABLE 11-2: USB REGISTER MAP 2 

V
ir

tu
a

l A
d

d
re

s
s

(B
F

8
8_

#
)

R
e

g
is

te
r

N
a

m
e

B
it

 R
a

n
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

4000
USB

CRCON

31:16 — — — — — USBIF USBRF USBWKUP — — — —

15:0 — — — — — —
USB

IDOVEN
USB

IDVAL
PHYIDEN

VBUS
MONEN

ASVAL
MONEN

BSVAL
MONEN

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



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 0 LPMSTIF: LPM STALL Interrupt Flag bit
When in Device mode:
1 = A LPM transaction was received and the USB Module responded with a STALL
0 = No Stall condition

When in Host mode:
1 = A LPM transaction was transmitted and the device responded with a STALL
0 = No Stall condition

REGISTER 11-29: USBLPMR2: USB LINK POWER MANAGEMENT CONTROL REGISTER 2 
(CONTINUED)
DS60001320D-page  244  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 11-30: USBCRCON: USB CLOCK/RESET 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-0, HS, HC R-0, HS, HC R/W-1, HS

— — — — — USBIF USBRF USBWKUP

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

— — — — — — — —

15:8

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

— — — — — —
USB

IDOVEN
USB

IDVAL

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

PHYIDEN
VBUS

MONEN
ASVAL

MONEN
BSVAL

MONEN
SEND

MONEN
USBIE USBRIE

USB
WKUPEN

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 USBIF: USB General Interrupt Flag bit
1 = An event on the USB Bus has occurred
0 = No interrupt from USB module or interrupts have not been enabled

bit 25 USBRF: USB Resume Flag bit
1 = Resume from Suspend state. Device wake-up activity can be started.
0 = No Resume activity detected during Suspend, or not in Suspend state

bit 24 USBWK: USB Activity Status bit
1 = Connect, disconnect, or other activity on USB detected since last cleared
0 = No activity detected on USB

Note: This bit should be cleared just prior to entering sleep, but it should be checked that no activity 
has already occurred on USB before actually entering sleep.

bit 23-14 Unimplemented: Read as ‘0’

bit 15 Reserved: Read as ‘1’

bit 14-10 Unimplemented: Read as ‘0’

bit 9 USBIDOVEN: USB ID Override Enable bit
1 = Enable use of USBIDVAL bit
0 = Disable use of USBIDVAL and instead use the PHY value

bit 8 USBIDVAL: USB ID Value bit
1 = ID override value is 1
0 = ID override value is 0

bit 7 PHYIDEN: PHY ID Monitoring Enable bit
1 = Enable monitoring of the ID bit from the USB PHY
0 = Disable monitoring of the ID bit from the USB PHY

bit 6 VBUSMONEN: VBUS Monitoring for OTG Enable bit
1 = Enable monitoring for VBUS in VBUS Valid range (between 4.4V and 4.75V)
0 = Disable monitoring for VBUS in VBUS Valid range

bit 5 ASVALMONEN: A-Device VBUS Monitoring for OTG Enable bit
1 = Enable monitoring for VBUS in Session Valid range for A-device (between 0.8V and 2.0V)
0 = Disable monitoring for VBUS in Session Valid range for A-device

bit 4 BSVALMONEN: B-Device VBUS Monitoring for OTG Enable bit
1 = Enable monitoring for VBUS in Session Valid range for B-device (between 0.8V and 4.0V)
0 = Disable monitoring for VBUS in Session Valid range for B-device
 2015-2016 Microchip Technology Inc. DS60001320D-page  245



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
TABLE 12-3: OUTPUT PIN SELECTION 

RPn Port Pin RPnR SFR RPnR bits
RPnR Value to Peripheral 

Selection

RPD2 RPD2R RPD2R<3:0> 0000 = No Connect
0001 = U3TX
0010 = U4RTS
0011 = Reserved
0100 = Reserved
0101 = SDO1
0110 = SDO2
0111 = SDO3
1000 = Reserved
1001 = SDO5(1)

1010 = SS6(1)

1011 = OC3
1100 = OC6
1101 = REFCLKO4
1110 = C2OUT
1111 = C1TX(3)

RPG8 RPG8R RPG8R<3:0>

RPF4 RPF4R RPF4R<3:0>

RPD10 RPD10R RPD10R<3:0>

RPF1 RPF1R RPF1R<3:0>

RPB9 RPB9R RPB9R<3:0>

RPB10 RPB10R RPB10R<3:0>

RPC14 RPC14R RPC14R<3:0>

RPB5 RPB5R RPB5R<3:0>

RPC1(1) RPC1R(1) RPC1R<3:0>(1)

RPD14(1) RPD14R(1) RPD14R<3:0>(1)

RPG1(1) RPG1R(1) RPG1R<3:0>(1)

RPA14(1) RPA14R(1) RPA14R<3:0>(1)

RPD6(2) RPD6R(2) RPD6R<3:0>(2)

RPD3 RPD3R RPD3R<3:0> 0000 = No Connect
0001 = U1TX
0010 = U2RTS
0011 = U5TX
0100 = U6RTS
0101 = SDO1
0110 = SDO2
0111 = SDO3
1000 = SDO4
1001 = SDO5(1)

1010 = Reserved
1011 = OC4
1100 = OC7
1101 = Reserved
1110 = Reserved
1111 = REFCLKO1

RPG7 RPG7R RPG7R<3:0>

RPF5 RPF5R RPF5R<3:0>

RPD11 RPD11R RPD11R<3:0>

RPF0 RPF0R RPF0R<3:0>

RPB1 RPB1R RPB1R<3:0>

RPE5 RPE5R RPE5R<3:0>

RPC13 RPC13R RPC13R<3:0>

RPB3 RPB3R RPB3R<3:0>

RPC4(1) RPC4R(1) RPC4R<3:0>(1)

RPD15(1) RPD15R(1) RPD15R<3:0>(1)

RPG0(1) RPG0R(1) RPG0R<3:0>(1)

RPA15(1) RPA15R(1) RPA15R<3:0>(1)

RPD7(2) RPD7R(2) RPD7R<3:0>(2)

RPD9 RPD9R RPD9R<3:0> 0000 = No Connect
0001 = U3RTS
0010 = U4TX
0011 = Reserved
0100 = U6TX
0101 = SS1
0110 = Reserved
0111 = SS3
1000 = SS4
1001 = SS5(1)

1010 = SDO6(1)

1011 = OC5
1100 = OC8
1101 = Reserved
1110 = C1OUT
1111 = REFCLKO3

RPG6 RPG6R RPG6R<3:0>

RPB8 RPB8R RPB8R<3:0>

RPB15 RPB15R RPB15R<3:0>

RPD4 RPD4R RPD4R<3:0>

RPB0 RPB0R RPB0R<3:0>

RPE3 RPE3R RPE3R<3:0>

RPB7 RPB7R RPB7R<3:0>

RPF12(1) RPF12R(1) RPF12R<3:0>(1)

RPD12(1) RPD12R(1) RPD12R<3:0>(1)

RPF8(1) RPF8R(1) RPF8R<3:0>(1)

RPC3(1) RPC3R(1) RPC3R<3:0>(1)

RPE9(1) RPE9R(1) RPE9R<3:0>(1)

Note 1: This selection is not available on 64-pin devices.

2: This selection is not available on 64-pin or 100-pin devices.

3: This selection is not available on devices without a CAN module.
DS60001320D-page  254  2015-2016 Microchip Technology Inc.
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TABLE 12-8: PORTD REGISTER MAP FOR 124-PIN AND 144-PIN DEVICES ONLY

A
ll

R
es

et
s 

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

— — — — — 0000

— — — — — C000

— — — — — 0000

RISD4 TRISD3 TRISD2 TRISD1 TRISD0 FEFF

— — — — — 0000

RD4 RD3 RD2 RD1 RD0 xxxx

— — — — — 0000

LATD4 LATD3 LATD2 LATD1 LATD0 xxxx

— — — — — 0000

DCD4 ODCD3 ODCD2 ODCD1 ODCD0 0000

— — — — — 0000

NPUD4 CNPUD3 CNPUD2 CNPUD1 CNPUD0 0000

— — — — — 0000

NPDD4 CNPDD3 CNPDD2 CNPDD1 CNPDD0 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

NEND4 CNEND3 CNEND2 CNEND1 CNEND0 0000

— — — — — 0000

CN
TATD4

CN
STATD3

CN
STATD2

CN
STATD1

CN
STATD0

0000

— — — — — 0000

NNED4 CNNED3 CNNED2 CNNED1 CNNED0 0000

— — — — — 0000

NFD4 CNFD3 CNFD2 CNFD1 CNFD0 0000

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

0300 ANSELD
31:16 — — — — — — — — — — —

15:0 ANSD15 ANSD14 — — — — — — — — —

0310 TRISD
31:16 — — — — — — — — — — —

15:0 TRISD15 TRISD14 TRISD13 TRISD12 TRISD11 TRISD10 TRISD9 — TRISD7 TRISD6 TRISD5 T

0320 PORTD
31:16 — — — — — — — — — — —

15:0 RD15 RD14 RD13 RD12 RD11 RD10 RD9 — RD7 RD6 RD5

0330 LATD
31:16 — — — — — — — — — — —

15:0 LATD15 LATD14 LATD13 LATD12 LATD11 LATD10 LATD9 — LATD7 LATD6 LATD5

0340 ODCD
31:16 — — — — — — — — — — —

15:0 ODCD15 ODCD14 ODCD13 ODCD12 ODCD11 ODCD10 ODCD9 — ODCD7 ODCD6 ODCD5 O

0350 CNPUD
31:16 — — — — — — — — — — —

15:0 CNPUD15 CNPUD14 CNPUD13 CNPUD12 CNPUD11 CNPUD10 CNPUD9 — CNPUD7 CNPUD6 CNPUD5 C

0360 CNPDD
31:16 — — — — — — — — — — —

15:0 CNPDD15 CNPDD14 CNPDD13 CNPDD12 CNPDD11 CNPDD10 CNPDD9 — CNPDD7 CNPDD6 CNPDD5 C

0370 CNCOND
31:16 — — — — — — — — — — —

15:0 ON — — —
EDGE

DETECT
— — — — — —

0380 CNEND
31:16 — — — — — — — — — — —

15:0 CNEND15 CNEND14 CNEND13 CNEND12 CNEND11 CNEND10 CNEND9 — CNEND7 CNEND6 CNEND5 C

0390 CNSTATD
31:16 — — — — — — — — — — —

15:0
CN

STATD15
CN

STATD14
CN

STATD13
CN

STATD12
CN

STATD11
CN

STATD10
CN

STATD9
—

CN
STATD7

CN
STATD6

CN
STATD5 S

03A0 CNNED
31:16 — — — — — — — — — — —

15:0 CNNED15 CNNED14 CNNED13 CNNED12 CNNED11 CNNED10 CNNED9 — CNNED7 CNNED6 CNNED5 C

03B0 CNFD
31:16 — — — — — — — — — — —

15:0 CNFD15 CNFD14 CNFD13 CNFD12 CNFD11 CNFD10 CNFD9 — CNFD7 CNFD6 CNFD5 C

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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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
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
 2015-2016 Microchip Technology Inc. DS60001320D-page  315
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 12 BURSTEN: Burst Configuration bit(1)

1 = Burst is enabled
0 = Burst is not enabled

bit 11 Reserved: Must be programmed as ‘0’

bit 10 HOLD: Hold bit

In Single Lane or Dual Lane mode, this bit is used to drive the SQID3 pin, which can be used for devices 
with a HOLD input pin. The meaning of the values for this bit will depend on the device to which SQID3 is 
connected.

bit 9 WP: Write Protect bit

In Single Lane or Dual Lane mode, this bit is used to drive the SQID2 pin, which can be used with devices 
with a write-protect pin. The meaning of the values for this bit will depend on the device to which SQID2 is 
connected.

bit 8-6 Unimplemented: Read as ‘0’

bit 5 LSBF: Data Format Select bit

1 = LSB is sent or received first
0 = MSB is sent or received first

bit 4 CPOL: Clock Polarity Select bit

1 = Active-low SQICLK (SQICLK high is the Idle state)
0 = Active-high SQICLK (SQICLK low is the Idle state)

bit 3 CPHA: Clock Phase Select bit

1 = SQICLK starts toggling at the start of the first data bit
0 = SQICLK starts toggling at the middle of the first data bit

bit 2-0 MODE<2:0>: Mode Select bits

111 = Reserved

•

•

•

100 = Reserved
011 = XIP mode is selected (when this mode is entered, the module behaves as if executing in place (XIP), 

but uses the register data to control timing)
010 = DMA mode is selected
001 = CPU mode is selected (the module is controlled by the CPU in PIO mode. This mode is entered when 

leaving Boot or XIP mode)
000 = Reserved

REGISTER 20-3: SQI1CFG: SQI CONFIGURATION REGISTER (CONTINUED)

Note 1: This bit must be programmed as ‘1’.
DS60001320D-page  332  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 20-8: SQI1INTEN: SQI INTERRUPT ENABLE 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 R/W-0 R/W-0 R/W-0 R/W-0

— — — — DMAEIE PKTCOMPIE BDDONEIE CONTHRIE

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

CONEMPTYIE CONFULLIE RXTHRIE RXFULLIE RXEMPTYIE TXTHRIE TXFULLIE TXEMPTYIE

Legend: 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 31-12 Unimplemented: Read as ‘0’
bit 11 DMAEIE: DMA Bus Error Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 10 PKTCOMPIE: DMA Buffer Descriptor Packet Complete Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 9 BDDONEIE: DMA Buffer Descriptor Done Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 8 CONTHRIE: Control Buffer Threshold Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 7 CONEMPTYIE: Control Buffer Empty Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 6 CONFULLIE: Control Buffer Full Interrupt Enable bit

This bit enables an interrupt when the receive FIFO buffer is full.
1 = Interrupt is enabled
0 = Interrupt is disabled

bit 5 RXTHRIE: Receive Buffer Threshold Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 4 RXFULLIE: Receive Buffer Full Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 3 RXEMPTYIE: Receive Buffer Empty Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 2 TXTHRIE: Transmit Threshold Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 1 TXFULLIE: Transmit Buffer Full Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 0 TXEMPTYIE: Transmit Buffer Empty Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled
 2015-2016 Microchip Technology Inc. DS60001320D-page  337



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 20-18: SQI1BDPOLLCON: SQI BUFFER DESCRIPTOR POLL 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

POLLCON<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

POLLCON<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 POLLCON<15:0>: Buffer Descriptor Processor Poll Status bits

These bits indicate the number of cycles the BDP would wait before refetching the descriptor control word 
if the previous descriptor fetched was disabled.

REGISTER 20-19: SQI1BDTXDSTAT: SQI BUFFER DESCRIPTOR DMA TRANSMIT 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-x R-x R-x R-x U-0

— — — TXSTATE<3:0> —

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

— — — TXBUFCNT<4:0>

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

— — — — — — — —

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

TXCURBUFLEN<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 31-29 Unimplemented: Read as ‘0’

bit 28-25 TXSTATE<3:0>: Current DMA Transmit State Status bits

These bits provide information on the current DMA receive states.

bit 24-21 Unimplemented: Read as ‘0’

bit 20-16 TXBUFCNT<4:0>: DMA Buffer Byte Count Status bits

These bits provide information on the internal FIFO space.

bit 15-8 Unimplemented: Read as ‘0’

bit 7-0 TXCURBUFLEN<7:0>: Current DMA Transmit Buffer Length Status bits

These bits provide the length of the current DMA transmit buffer.
 2015-2016 Microchip Technology Inc. DS60001320D-page  345
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— — — — — 0000

BTWN IEHIHI IEHILO IELOHI IELOLO 0000

— — — — — 0000

BTWN IEHIHI IEHILO IELOHI IELOLO 0000

— — — — — 0000

BTWN IEHIHI IEHILO IELOHI IELOLO 0000

— — — — — 0000

— — ADCID<2:0> 0000

0000

0000

— — — — — 0000

0000

— — — — — 0000

VL4 LVL3 LVL2 LVL1 LVL0 0000

ADCDIV<6:0> 0300

0000

ADCDIV<6:0> 0300

0000

ADCDIV<6:0> 0300

0000

ADCDIV<6:0> 0300

0000

ADCDIV<6:0> 0300

0000

N20(1) EIEN19(1) EIEN18 EIEN17 EIEN16 0000

IEN4 EIEN3 EIEN2 EIEN1 EIEN0 0000

— — — — — 0000

N36(2) EIEN35(2) EIEN34(1) EIEN33(1) EIEN32(1) 0000

DY20(1) EIRDY19(1) EIRDY18 EIRDY17 EIRDY16 0000

RDY4 EIRDY3 EIRDY2 EIRDY1 EIRDY0 0000

— — — — — 0000

DY36(2) EIRDY35(2) EIRDY34(1) EIRDY33(1) EIRDY32(1) 0000

KIEN4 WKIEN3 WKIEN2 WKIEN1 WKIEN0 0000

NEN4 ANEN3 ANEN2 ANEN1 ANEN0 0000

0000

0000

0000

0000

T

A
ll 

R
e

s
e

ts

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

N

e corresponding ADCxCFG registers.
B0AC ADCCMPCON4 31:16 — — — — — — — — — — —

15:0 — — — AINID<4:0> ENDCMP DCMPGIEN DCMPED IE

B0B0 ADCCMPCON5 31:16 — — — — — — — — — — —

15:0 — — — AINID<4:0> ENDCMP DCMPGIEN DCMPED IE

B0B4 ADCCMPCON6 31:16 — — — — — — — — — — —

15:0 — — — AINID<4:0> ENDCMP DCMPGIEN DCMPED IE

B0B8 ADCFSTAT 31:16 FEN — — ADC4EN ADC3EN ADC2EN ADC1EN ADC0EN FIEN FRDY FWROVERR

15:0 FCNT<7:0> FSIGN — —

B0BC ADCFIFO 31:16 DATA<31:16>

15:0 DATA<15:0>

B0C0 ADCBASE 31:16 — — — — — — — — — — —

15:0 ADCBASE<15:0>

B0D0 ADCTRGSNS 31:16 — — — — — — — — — — —

15:0 — — — — LVL11 LVL10 LVL9 LVL8 LVL7 LVL6 LVL5 L

B0D4 ADC0TIME 31:16 — — — ADCEIS<2:0> SELRES<1:0> —

15:0 — — — — — — SAMC<9:0>

B0D8 ADC1TIME 31:16 — — — ADCEIS<2:0> SELRES<1:0> —

15:0 — — — — — — SAMC<9:0>

B0DC ADC2TIME 31:16 — — — ADCEIS<2:0> SELRES<1:0> —

15:0 — — — — — — SAMC<9:0>

B0E0 ADC3TIME 31:16 — — — ADCEIS<2:0> SELRES<1:0> —

15:0 — — — — — — SAMC<9:0>

B0E4 ADC4TIME 31:16 — — — ADCEIS<2:0> SELRES<1:0> —

15:0 — — — — — — SAMC<9:0>

B0F0 ADCEIEN1 31:16 EIEN31(1) EIEN30(1) EIEN29(1) EIEN28(1) EIEN27(1) EIEN26(1) EIEN25(1) EIEN24(1) EIEN23(1) EIEN22(1) EIEN21(1) EIE

15:0 EIEN15 EIEN14 EIEN13 EIEN12 EIEN11 EIEN10 EIEN9 EIEN8 EIEN7 EIEN6 EIEN5 E

B0F4 ADCEIEN2 31:16 — — — — — — — — — — —

15:0 — — — EIEN44 EIEN43 EIEN42(2) EIEN41(2) EIEN40(2) EIEN39(2) EIEN38(2) EIEN37(2) EIE

B0F8 ADCEISTAT1 31:16 EIRDY31(1) EIRDY30(1) EIRDY29(1) EIRDY28(1) EIRDY27(1) EIRDY26(1) EIRDY25(1) EIRDY24(1) EIRDY23(1) EIRDY22(1) EIRDY21(1) EIR

15:0 EIRDY15 EIRDY14 EIRDY13 EIRDY12 EIRDY11 EIRDY10 EIRDY9 EIRDY8 EIRDY7 EIRDY6 EIRDY5 EI

B0FC ADCEISTAT2 31:16 — — — — — — — — — — —

15:0 — — — EIRDY44 EIRDY43 EIRDY42(2) EIRDY41(2) EIRDY40(2) EIRDY39(2) EIRDY38(2) EIRDY37(2) EIR

B100 ADCANCON 31:16 — — — — WKUPCLKCNT<3:0> WKIEN7 — — W

15:0 WKRDY7 — — WKRDY4 WKRDY3 WKRDY2 WKRDY1 WKRDY0 ANEN7 — — A

B180 ADC0CFG(3) 31:16 ADCCFG<31:16>

15:0 ADCCFG<15:0>

B184 ADC1CFG(3) 31:16 ADCCFG<31:16>

15:0 ADCCFG<15:0>

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

ir
tu

a
l 

A
d

d
re

s
s

(B
F

8
4

_
#)

Register
Name

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

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



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 29-10: CiFLTCON0: CAN FILTER CONTROL REGISTER 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/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

FLTEN3 MSEL3<1:0> FSEL3<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

FLTEN2 MSEL2<1:0> FSEL2<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

FLTEN1 MSEL1<1:0> FSEL1<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

FLTEN0 MSEL0<1:0> FSEL0<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 FLTEN3: Filter 3 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 30-29 MSEL3<1:0>: Filter 3 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 FSEL3<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 FLTEN2: Filter 2 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 22-21 MSEL2<1:0>: Filter 2 Mask 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 FSEL2<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’.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
FIGURE 37-11: SPIx MODULE MASTER MODE (CKE = 1) TIMING CHARACTERISTICS     

SCKX

(CKP = 0)

SCKX

(CKP = 1)

SDOX

SDIX

SP36

SP30,SP31

SP35

MSb Bit 14 - - - - - -1

LSb InBit 14 - - - -1

LSb

Note: Refer to Figure 37-1 for load conditions.

SP11 SP10

SP21SP20

SP40 SP41

SP20SP21

MSb In
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
FIGURE 37-22: PARALLEL MASTER PORT READ TIMING DIAGRAM 

  

TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2

PBCLK2

PMALL/PMALH

PMD<x:0>

PMA<x:0>

PMRD

PMCSx

PMWR

PM5

DataAddress<7:0>

PM1

PM3

PM6

Data

PM7

Address<7:0>

Address

PM4

PM2

TABLE 37-43: PARALLEL MASTER PORT READ TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C  TA  +125°C for Extended 

Param. 
No.

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

PM1 TLAT PMALL/PMALH Pulse Width — 1 TPBCLK2 — — —

PM2 TADSU Address Out Valid to PMALL/
PMALH Invalid (address setup 
time)

— 2 TPBCLK2 — — —

PM3 TADHOLD PMALL/PMALH Invalid to 
Address Out Invalid (address 
hold time)

— 1 TPBCLK2 — — —

PM4 TAHOLD PMRD Inactive to Address Out 
Invalid
(address hold time)

5 — — ns —

PM5 TRD PMRD Pulse Width — 1 TPBCLK2 — — —

PM6 TDSU PMRD or PMENB Active to Data 
In Valid (data setup time)

15 — — ns —

PM7 TDHOLD PMRD or PMENB Inactive to 
Data In Invalid (data hold time)

— 80 — ns —

Note 1: These parameters are characterized, but not tested in manufacturing.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
Revision D (July 2016)

This revision includes the following major changes, 
which are referenced by their respective chapter in 
Table C-3.

In addition, minor updates to text and formatting were 
incorporated throughout the document.

TABLE C-3: MAJOR SECTION UPDATES 

Section Name Update Description

32-bit MCUs (up to 2 MB Live-
Update Flash and 512 KB SRAM) 
with FPU, Audio and Graphics 
Interfaces, HS USB, Ethernet, 
and Advanced Analog

Updated the Operating Conditions and Core MHz values.

The XFBGA package was renamed to TFBGA.

20.0 “Serial Quad Interface 
(SQI)”

The CLKDIV<9:0> bits in the SQI1CLKCON register were updated (see 
Register 20-5).

The THRES<4:0> bits in the SQI1THR register were updated (see 
Register 20-21).

37.0 “Electrical Characteristics” The Program Flash Memory Wait States were updated (see Table 37-13).

The minimum value for System Time Requirements parameter OS51 (when the 
USB module is enabled) was updated (see Table 37-18).

39.0 “252 MHz Electrical 
Characteristics”

This chapter was added.

Appendix A: “Migrating from 
PIC32MX5XX/6XX/7XX to 
PIC32MZ EF”

The new ADC module reference was updated (see A.2 “Analog-to-Digital 
Converter (ADC)”).

ADC Calibration was added to B.2 “Analog-to-Digital Converter (ADC)”

Appendix B: “Migrating from 
PIC32MZ EC to PIC32MZ EF”

The Device Configuration and Control Differences (Table B-8) were updated to 
include the Boot Flash Sequence.

B.10 “Serial Quad Interface (SQI)” was updated.

Product Identification System The Speed category was added.
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