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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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Core Size 32-Bit Single-Core
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Connectivity CANbus, Ethernet, I²C, PMP, SPI, SQI, UART/USART, USB OTG

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

Number of I/O 46

Program Memory Size 512KB (512K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 128K x 8

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

Data Converters A/D 24x12b

Oscillator Type Internal

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

Mounting Type Surface Mount
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
NOTES:
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
EBIOE — 9 A7 13 O — External Bus Interface Output Enable

EBIRDY1 — 60 B34 86 I ST External Bus Interface Ready Input

EBIRDY2 — 58 A39 84 I ST

EBIRDY3 — 57 B45 116 I ST

EBIRP — — — 45 O — External Bus Interface Flash Reset Pin

EBIWE — 8 B5 12 O — External Bus Interface Write Enable

TABLE 1-13: EBI PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name

Pin Number

Pin
Type

Buffer
Type

Description64-pin
QFN/
TQFP

100-pin
TQFP

124-pin
VTLA

144-pin 
TQFP/
LQFP

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  30  2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
4.2 System Bus Arbitration

As shown in the PIC32MZ EF Family Block Diagram 
(see Figure 1-1), there are multiple initiator modules (I1 
through I14) in the system that can access various tar-
get modules (T1 through T13). Table 4-4 illustrates 
which initiator can access which target. The System 
Bus supports simultaneous access to targets by 
initiators, so long as the initiators are accessing differ-
ent targets. The System Bus will perform arbitration, if 
multiple initiators attempt to access the same target.

Note: The System Bus interconnect 
implements one or more instantiations of 
the SonicsSX® interconnect from Sonics, 
Inc. This document contains materials 
that are (c) 2003-2015 Sonics, Inc., and 
that constitute proprietary information of 
Sonics, Inc. SonicsSX is a registered 
trademark of Sonics, Inc. All such 
materials and trademarks are used under 
license from Sonics, Inc.
 2015-2016 Microchip Technology Inc. DS60001320D-page  71
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19/3 18/2 17/1 16/0

— — — — 0000

— CMD<2:0> 0000

— — — — 0000

— — GROUP<1:0> 0000

— — — — 0000

— — — — 0000

— — — — 0000

— — — CLEAR 0000

— — — — 0000

— — — CLEAR 0000

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

L
N

ABLE 4-12: SYSTEM BUS TARGET 4 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

9020 SBT4ELOG1
31:16 MULTI — — — CODE<3:0> — — — —

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

9024 SBT4ELOG2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

9028 SBT4ECON
31:16 — — — — — — — ERRP — — — —

15:0 — — — — — — — — — — — —

9030 SBT4ECLRS
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

9038 SBT4ECLRM
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

9040 SBT4REG0
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

9050 SBT4RD0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

9058 SBT4WR0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

9080 SBT4REG2
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

9090 SBT4RD2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

9098 SBT4WR2
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 4-2: SBFLAG: SYSTEM BUS STATUS FLAG 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 R-0 R-0 R-0 R-0 R-0 R-0

— — T13PGV T12PGV T11PGV T10PGV T9PGV T8PGV

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

T7PGV T6PGV T5PGV T4PGV T3PGV T2PGV T1PGV T0PGV

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 31-14 Unimplemented: Read as ‘0’

bit 13-0 TxPGV: Target ‘x’ Permission Group Violation Status bits (‘x’ = 0-13)

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

1 = Target is reporting a Permission Group (PG) violation
0 = Target is not reporting a PG violation

Note: All errors are cleared at the source (i.e., SBTxELOG1, SBTxELOG2, SBTxECLRS, or SBTxECLRM 
registers).
 2015-2016 Microchip Technology Inc. DS60001320D-page  91



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 4-4: SBTxELOG2: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 2 (‘x’ = 0-13)  

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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

— — — — — — — —

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

— — — — — — — —

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

— — — — — — — —

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

— — — — — — GROUP<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

bit 31-3 Unimplemented: Read as ‘0’

bit 1-0 GROUP<1:0>: Requested Permissions Group bits

11 = Group 3
10 = Group 2
01 = Group 1
00 = Group 0

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

REGISTER 4-5: SBTxECON: SYSTEM BUS TARGET ‘x’ ERROR CONTROL REGISTER 
(‘x’ = 0-13) 

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 R/W-0

— — — — — — — ERRP

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

bit 31-25 Unimplemented: Read as ‘0’

bit 24 ERRP: Error Control bit

1 = Report protection group violation errors
0 = Do not report protection group violation errors

bit 23-0 Unimplemented: Read as ‘0’

Note: Refer to Table 4-6 for the list of available targets and their descriptions.
DS60001320D-page  94  2015-2016 Microchip Technology Inc.
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A IPC19<20:18> IPC19<17:16> Yes

A IPC19<28:26> IPC19<25:24> Yes

A IPC20<4:2> IPC20<1:0> Yes

A IPC20<12:10> IPC20<9:8> Yes

A IPC20<20:18> IPC20<17:16> Yes

A IPC20<28:26> IPC20<25:24> Yes

A IPC21<4:2> IPC21<1:0> Yes

A IPC21<12:10> IPC21<9:8> Yes

A IPC21<20:18> IPC21<17:16> Yes

A IPC21<28:26> IPC21<25:24> Yes

A IPC22<4:2> IPC22<1:0> Yes

A IPC22<12:10> IPC22<9:8> Yes

A IPC22<20:18> IPC22<17:16> Yes

A IPC22<28:26> IPC22<25:24> Yes

A IPC23<4:2> IPC23<1:0> Yes

A IPC23<12:10> IPC23<9:8> Yes

A IPC23<20:18> IPC23<17:16> Yes

A IPC23<28:26> IPC23<25:24> Yes

A IPC24<4:2> IPC24<1:0> Yes

A IPC24<12:10> IPC24<9:8> Yes

A IPC24<20:18> IPC24<17:16> Yes

A IPC24<28:26> IPC24<25:24> Yes

A IPC25<4:2> IPC25<1:0> Yes

A IPC25<12:10> IPC25<9:8> Yes

A IPC25<20:18> IPC25<17:16> Yes

A IPC25<28:26> IPC25<25:24> Yes

C IPC26<4:2> IPC26<1:0> No

C IPC26<12:10> IPC26<9:8> Yes

T

upt Bit Location Persistent 
InterruptPriority Sub-priority

N ilable peripherals.
DC Data 19(2) _ADC_DATA19_VECTOR 78 OFF078<17:1> IFS2<14> IEC2<14>

DC Data 20(2) _ADC_DATA20_VECTOR 79 OFF079<17:1> IFS2<15> IEC2<15>

DC Data 21(2) _ADC_DATA21_VECTOR 80 OFF080<17:1> IFS2<16> IEC2<16>

DC Data 22(2) _ADC_DATA22_VECTOR 81 OFF081<17:1> IFS2<17> IEC2<17>

DC Data 23(2) _ADC_DATA23_VECTOR 82 OFF082<17:1> IFS2<18> IEC2<18>

DC Data 24(2) _ADC_DATA24_VECTOR 83 OFF083<17:1> IFS2<19> IEC2<19>

DC Data 25(2) _ADC_DATA25_VECTOR 84 OFF084<17:1> IFS2<20> IEC2<20>

DC Data 26(2) _ADC_DATA26_VECTOR 85 OFF085<17:1> IFS2<21> IEC2<21>

DC Data 27(2) _ADC_DATA27_VECTOR 86 OFF086<17:1> IFS2<22> IEC2<22>

DC Data 28(2) _ADC_DATA28_VECTOR 87 OFF087<17:1> IFS2<23> IEC2<23>

DC Data 29(2) _ADC_DATA29_VECTOR 88 OFF088<17:1> IFS2<24> IEC2<24>

DC Data 30(2) _ADC_DATA30_VECTOR 89 OFF089<17:1> IFS2<25> IEC2<25>

DC Data 31(2) _ADC_DATA31_VECTOR 90 OFF090<17:1> IFS2<26> IEC2<26>

DC Data 32(2) _ADC_DATA32_VECTOR 91 OFF091<17:1> IFS2<27> IEC2<27>

DC Data 33(2) _ADC_DATA33_VECTOR 92 OFF092<17:1> IFS2<28> IEC2<28>

DC Data 34(2) _ADC_DATA34_VECTOR 93 OFF093<17:1> IFS2<29> IEC2<29>

DC Data 35(2,3) _ADC_DATA35_VECTOR 94 OFF094<17:1> IFS2<30> IEC2<30>

DC Data 36(2,3) _ADC_DATA36_VECTOR 95 OFF095<17:1> IFS2<31> IEC2<31>

DC Data 37(2,3) _ADC_DATA37_VECTOR 96 OFF096<17:1> IFS3<0> IEC3<0>

DC Data 38(2,3) _ADC_DATA38_VECTOR 97 OFF097<17:1> IFS3<1> IEC3<1>

DC Data 39(2,3) _ADC_DATA39_VECTOR 98 OFF098<17:1> IFS3<2> IEC3<2>

DC Data 40(2,3) _ADC_DATA40_VECTOR 99 OFF099<17:1> IFS3<3> IEC3<3>

DC Data 41(2,3) _ADC_DATA41_VECTOR 100 OFF100<17:1> IFS3<4> IEC3<4>

DC Data 42(2,3) _ADC_DATA42_VECTOR 101 OFF101<17:1> IFS3<5> IEC3<5>

DC Data 43 _ADC_DATA43_VECTOR 102 OFF102<17:1> IFS3<6> IEC3<6>

DC Data 44 _ADC_DATA44_VECTOR 103 OFF103<17:1> IFS3<7> IEC3<7>

ore Performance Counter Interrupt _CORE_PERF_COUNT_VECTOR 104 OFF104<17:1> IFS3<8> IEC3<8>

ore Fast Debug Channel Interrupt _CORE_FAST_DEBUG_CHAN_VECTOR 105 OFF105<17:1> IFS3<9> IEC3<9>

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

Interrupt Source(1) XC32 Vector Name
IRQ 

#
Vector #

Interr

Flag Enable

ote 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of ava
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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— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

0
— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

0
— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

— — VOFF<17:16> 0000

— 0000

T

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

L

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

vices.
05C0 OFF032
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05C4 OFF033
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05C8 OFF034
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

5CC OFF035
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05D0 OFF036
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05D4 OFF037
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05D8 OFF038
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

5DC OFF039
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05E0 OFF040
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05E4 OFF041
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05E8 OFF042
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05EC OFF043
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05F0 OFF044
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05F4 OFF045
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

05F8 OFF046
31:16 — — — — — — — — — — — —

15:0 VOFF<15:1>

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

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

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

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

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

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

— — — VOFF<17:16> 0000

— 0000

TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)

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

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

-pin devices.
05FC OFF047
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0600 OFF048
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0604 OFF049
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0608 OFF050
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

060C OFF051
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0610 OFF052
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0614 OFF053
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0618 OFF054
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

061C OFF055
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0620 OFF056
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0624 OFF057
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0628 OFF058
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

062C OFF059
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0630 OFF060
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

0634 OFF061
31:16 — — — — — — — — — — —

15:0 VOFF<15:1>

V
ir

tu
a

l 
A

d
d

re
s

s
(B

F
8

1
_

#
)

R
eg
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r
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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 with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of
Registers” for more information.

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



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
NOTES:
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
13.0 TIMER1

PIC32MZ EF devices feature one synchronous/asyn-
chronous 16-bit timer that can operate as a free-running 
interval timer for various timing applications and counting 
external events. This timer can also be used with the 
Low-Power Secondary Oscillator (SOSC) for real-time 
clock applications.

The following modes are supported by Timer1:

• Synchronous Internal Timer

• Synchronous Internal Gated Timer

• Synchronous External Timer

• Asynchronous External Timer

13.1 Additional Supported Features

• Selectable clock prescaler

• Timer operation during Sleep and Idle modes

• Fast bit manipulation using CLR, SET and INV 
registers

• Asynchronous mode can be used with the SOSC 
to function as a real-time clock

• ADC event trigger

FIGURE 13-1: TIMER1 BLOCK DIAGRAM

Note: This data sheet summarizes the 
features of the PIC32MZ EF family of 
devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 14. “Timers”
(DS60001105) in the “PIC32 Family 
Reference Manual”, which is available 
from the Microchip web site 
(www.microchip.com/PIC32).

ON

Sync

SOSCI

SOSCO/T1CK

PR1

T1IF

Equal
16-bit Comparator

 TMR1
Reset

SOSCEN(1)

Event Flag

1

0

TSYNC

TGATE

TGATE

PBCLK3

1

 0

TCS

Gate
Sync

TCKPS<1:0>

Prescaler

2

1, 8, 64, 256

x 1

1 0

0 0

Q

Q D

Note 1: The default state of the SOSCEN bit (OSCCON<1>) during a device Reset is controlled by the FSOSCEN bit 
in Configuration Word, DEVCFG1.

Trigger to ADC
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
REGISTER 18-1: OCxCON: OUTPUT COMPARE ‘x’ CONTROL REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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

— — — — — — — —

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

— — — — — — — —

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

ON — SIDL — — — — —

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

— — OC32 OCFLT(1) OCTSEL(2) OCM<2:0>

Legend:

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

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

bit 31-16 Unimplemented: Read as ‘0’

bit 15 ON: Output Compare Peripheral On bit

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

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit

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

bit 12-6 Unimplemented: Read as ‘0’

bit 5 OC32: 32-bit Compare Mode bit

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

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

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

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

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

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

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

2: Refer to Table 18-1 for Timerx and Timery selections.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_ENCKEY3 31:24 ENCKEY<31:24>

23:16 ENCKEY<23:16>

15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_ENCKEY4 31:24 ENCKEY<31:24>

23:16 ENCKEY<23:16>

15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_ENCKEY5 31:24 ENCKEY<31:24>

23:16 ENCKEY<23:16>

15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_ENCKEY6 31:24 ENCKEY<31:24>

23:16 ENCKEY<23:16>

15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_ENCKEY7 31:24 ENCKEY<31:24>

23:16 ENCKEY<23:16>

15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_ENCKEY8 31:24 ENCKEY<31:24>

23:16 ENCKEY<23:16>

15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_AUTHIV1 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

SA_AUTHIV2 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

SA_AUTHIV3 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

SA_AUTHIV4 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

SA_AUTHIV5 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

SA_AUTHIV6 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

SA_AUTHIV7 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

SA_AUTHIV8 31:24 AUTHIV<31:24>

23:16 AUTHIV<23:16>

15:8 AUTHIV<15:8>

7:0 AUTHIV<7:0>

TABLE 26-4: CRYPTO ENGINE SECURITY ASSOCIATION STRUCTURE (CONTINUED)

Name
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
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bit 9 STRGEN1: ADC1 Presynchronized Triggers bit
1 = ADC1 uses presynchronized triggers
0 = ADC1 does not use presynchronized triggers

bit 8 STRGEN0: ADC0 Presynchronized Triggers bit
1 = ADC0 uses presynchronized triggers
0 = ADC0 does not use presynchronized triggers

bit 7-5 Unimplemented: Read as ‘0’

bit 4 SSAMPEN4: ADC4 Synchronous Sampling bit
1 = ADC4 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC4 does not use synchronous sampling

bit 3 SSAMPEN3: ADC3 Synchronous Sampling bit
1 = ADC3 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC3 does not use synchronous sampling

bit 2 SSAMPEN2: ADC2Synchronous Sampling bit
1 = ADC2 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC2 does not use synchronous sampling

bit 1 SSAMPEN1: ADC1 Synchronous Sampling bit
1 = ADC1 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC1 does not use synchronous sampling

bit 0 SSAMPEN0: ADC0 Synchronous Sampling bit
1 = ADC0 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC0 does not use synchronous sampling

REGISTER 28-4: ADCTRGMODE: ADC TRIGGERING MODE FOR DEDICATED ADC REGISTER 
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
bit 16 SIGN40: AN40 Signed Data Mode bit(2)

1 = AN40 is using Signed Data mode

0 = AN40 is using Unsigned Data mode

bit 15 DIFF39: AN39 Mode bit(2)

1 = AN39 is using Differential mode

0 = AN39 is using Single-ended mode

bit 14 SIGN39: AN39 Signed Data Mode bit(2)

1 = AN39 is using Signed Data mode

0 = AN39 is using Unsigned Data mode

bit 13 DIFF38: AN38 Mode bit(2)

1 = AN38 is using Differential mode

0 = AN38 is using Single-ended mode

bit 12 SIGN38: AN38 Signed Data Mode bit(2)

1 = AN38 is using Signed Data mode

0 = AN38 is using Unsigned Data mode

bit 11 DIFF37: AN37 Mode bit(2)

1 = AN37 is using Differential mode

0 = AN37 is using Single-ended mode

bit 10 SIGN37: AN37 Signed Data Mode bit(2)

1 = AN37 is using Signed Data mode

0 = AN37 is using Unsigned Data mode

bit 9 DIFF36: AN36 Mode bit(2)

1 = AN36 is using Differential mode

0 = AN36 is using Single-ended mode

bit 8 SIGN36: AN36 Signed Data Mode bit(2)

1 = AN36 is using Signed Data mode

0 = AN36 is using Unsigned Data mode

bit 7 DIFF35: AN35 Mode bit(2)

1 = AN35 is using Differential mode

0 = AN35 is using Single-ended mode

bit 6 SIGN35: AN35 Signed Data Mode bit(2)

1 = AN35 is using Signed Data mode

0 = AN35 is using Unsigned Data mode

bit 5 DIFF34: AN34 Mode bit(1)

1 = AN34 is using Differential mode

0 = AN34 is using Single-ended mode

bit 4 SIGN34: AN34 Signed Data Mode bit(1)

1 = AN34 is using Signed Data mode

0 = AN34 is using Unsigned Data mode

bit 3 DIFF33: AN33 Mode bit(1)

1 = AN33 is using Differential mode

0 = AN33 is using Single-ended mode

bit 2 SIGN33: AN33 Signed Data Mode bit(1)

1 = AN33 is using Signed Data mode

0 = AN33 is using Unsigned Data mode

REGISTER 28-7: ADCIMCON3: ADC INPUT MODE CONTROL REGISTER 3 (CONTINUED)

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

2: This bit is not available on 64-pin and 100-pin devices.
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REGISTER 28-26: ADCTRGSNS: ADC TRIGGER LEVEL/EDGE SENSITIVITY 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

— — — — LVL11 LVL10 LVL9 LVL8

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

LVL7 LVL6 LVL5 LVL4 LVL3 LVL2 LVL1 LVL0

Legend:

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

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

bit 31-12 Unimplemented: Read as ‘0’

bit 11 LVL11:LVL0: Trigger Level and Edge Sensitivity bits

1 = Analog input is sensitive to the high level of its trigger (level sensitivity implies retriggering as long as 
the trigger signal remains high)

0 = Analog input is sensitive to the positive edge of its trigger (this is the value after a reset)

Note 1: This register specifies the trigger level for analog inputs 0 to 31.

2: The higher analog input ID belongs to Class 3, and therefore, is only scan triggered. All Class 3 analog 
inputs use the Scan Trigger, for which the level/edge is defined by the STRGLVL bit (ADCCON1<3>).
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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.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
41.1 Package Marking Information (Continued)

XXXXXXXXXX

124-Lead VTLA (9x9x0.9 mm)

XXXXXXXXXX
XXXXXXXXXX

YYWWNNN

MZ2048EFH

Example

124-I/TL

0510017
3e

144-Lead TQFP (16x16x1 mm)

XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

Example

MZ2048EFH
144-I/PH

0510017
3e

Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WW Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
 Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator ( )

can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will 
be carried over to the next line, thus limiting the number of available 
characters for customer-specific information.

3e

100-Lead TQFP (12x12x1 mm)

XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

Example

MZ2048EFH
100-I/PT

0510017
3e

144-Lead LQFP (20x20x1.40 mm)

XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

Example

MZ2048EFH
144-I/PL

0510017
3e

XXXXXXXXXXXX

XXXXXXXXXXXX

XXXXXXXXXXXX
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
41.2 Package Details

Microchip Technology Drawing No. C04-2213B

64-Lead Plastic Quad Flat, No Lead Package (MR) – 9x9x0.9 mm Body [QFN]
With 0.40 mm Contact Length and 7.70x7.70mm Exposed Pad

SILK SCREEN

1
2

64

C2

C1

W2

EV

ØV
Y1

X1

E

T2

RECOMMENDED LAND PATTERN

Dimension Limits
Units

C2

Optional Center Pad Width

Contact Pad Spacing

Optional Center Pad Length

Contact Pitch

T2
W2

7.50
7.50

MILLIMETERS

0.50 BSC
MIN

E
MAX

8.90

Contact Pad Length (X20)
Contact Pad Width (X20)

Y1
X1

0.90
0.30

NOM

C1Contact Pad Spacing 8.90

Contact Pad to Center Pad (X20) G 0.20
Thermal Via Diameter V
Thermal Via Pitch EV

0.30
1.00

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

Notes:
Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

G

EV

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

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