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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"

Active

MIPS32® M-Class

32-Bit Single-Core

200MHz

EBI/EMI, Ethernet, 12C, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
120

2MB (2M x 8)

FLASH

512K x 8

2.1V ~ 3.6V

A/D 48x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-TQFP

144-TQFP (16x16)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

1.0 DEVICE OVERVIEW This data sheet contains device-specific information for
- - PIC32MZ EF devices.
Note:  This data sheet summarizes the features ) ) )
of the PIC32MZ EF family of devices. It is Figure 1-1 illustrates a general block diagram of the
not intended to be a comprehensive refer- core and peripheral modules in the PIC32MZ EF family
ence source. To complement the informa- of devices.
tion in this data sheet, refer to the “PIC32 Table 1-21 through Table 1-22 list the pinout 1/O
Family Reference Manual”, which is avail- descriptions for the pins shown in the device pin tables
able from the Microchip web site (see Table 2 through Table 5).
(www.microchip.com/PIC32).
FIGURE 1-1: PIC32MZ EF FAMILY BLOCK DIAGRAM
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Not all features are available on all devices. Refer to TABLE 1: “PIC32MZ EF Family Features” for the list of features by device.
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TABLE 4-2: BOOT FLASH 1 SEQUENCE AND CONFIGURATION WORDS SUMMARY
[ Bits
8~ © —
s ¥ So =y o
23 o e 3 e
T 5 E’g f'f 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 =
2= o <
<
FF40 | ABFIDEVCFG3 | 31:0 XXXX
FF44 |ABF1DEVCFG2 | 31:0 XXXX
FF48 | ABFIDEVCFG1 | 31:0 XXXX
FF4C |ABF1DEVCFGO | 31:0 XXXX
FF50 | ABF1DEVCP3 31:0 XXXX
FFS4 |ABFIDEVCP2 31:0 Note: See Table 34-2 for the bit descriptions. XXXX
FF58 | ABF1IDEVCP1 31:0 XXXX
FF5C | ABF1DEVCPO 31:.0 XXXX
FF60 | ABF1IDEVSIGN3| 31:0 XXXX
FF64 [ABF1DEVSIGN2| 31:0 XXXX
FF68 | ABFIDEVSIGN1| 31:0 XXXX
FF6C | ABF1IDEVSIGNO| 31:0 XXXX
FFCO [BF1IDEVCFG3 31:.0 XXXX
FFC4 |BF1IDEVCFG2 31:0 XXXX
FFC8 [BF1IDEVCFG1 31:.0 XXXX
FFCC |BF1IDEVCFGO 31:.0 XXXX
FFDO [BF1DEVCP3 31:.0 XXXX
FFD4 |BFIDEVCP2 31.0 Note: See Table 34-1 for the bit descriptions. XXXX
FFD8 [BF1IDEVCP1 31:.0 XXXX
FFDC |BF1DEVCPO 31:0 XXXX
FFEO |BFIDEVSIGN3 | 31:0 XXXX
FFE4 |BF1IDEVSIGN2 | 31:0 XXXX
FFE8 |BFIDEVSIGN1 | 31:0 XXXX
FFEC |BF1IDEVSIGNO | 31:0 XXXX
31:16 CSEQ<15:0> XXXX
FFFO |BFISEQ3 15:0 TSEQ<15:0> XXXX
31:16 | — — — — — — — — — — — — — — — —  [xxxx
FFF4 |BF1SEQ2 50 — — — — — — — — — — — — — — — — oo
31:16 | — — — — — — — — — — — — — — — —  [xxxx
BF1SEQ1
FFF8 Q 15:0 — — — — — — — — — — — — — — — — XXXX
31:16 = = = = = = = = = = = = = = = = XXXX
BF1SEQO
FFFC Q 15:0 — — — — = = = = — — — — — — — — Ixxxx
Legend: x = unknown value on Reset; — = Reserved, read as ‘1’. Reset values are shown in hexadecimal.
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TABLE 4-11: SYSTEM BUS TARGET 3 REGISTER MAP
2] .
&v_g _ © Bits
T T g 2 2
Ty Be 5 =2
© é §§ ?:: 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 n“:’
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
8C20| SBT3ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
8C24| SBT3ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
8C28| SBT3ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
8C30( SBT3ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
8C38| SBT3ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
8C40( SBT3REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8C50( SBT3RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
8C58| SBT3WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
8C60( SBT3REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8C70( SBT3RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
8C78| SBT3WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
8C80| SBT3REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8C90( SBT3RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
8C98| SBT3WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
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.
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TABLE 7-1: MIPS32® M-CLASS MICROPROCESSOR CORE EXCEPTION TYPES (CONTINUED)
Exception Type .
(In Order of Description Branches to S_tatus Debug Bits EXCCODE XC32 Function Name
o Bits Set Set
Priority)
Instruction An instruction could not be completed because it EBASE+0x180 EXL — OxOA or | _general _exception_handl er
Validity was not allowed to access the required resources 0x0B
Exceptions (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.
Execute An instruction-based exception occurred: Integer EBASE+0x180 EXL — 0x08-0x0C | _gener al _excepti on_handl er
Exception overflow, trap, system call, breakpoint, floating
point, or DSP ASE state disabled exception.
Tr Execution of a trap (when trap condition is true). EBASE+0x180 EXL — 0x0D _gener al _excepti on_handl er
DDBL/DDBS EJTAG Data Address Break (address only) or 0xBFCO0_0480 — DDBL or — —
EJTAG data value break on store (address + DDBS
value).
WATCH A reference to an address that is in one of the EBASE+0x180 EXL — 0x17 _gener al _excepti on_handl er
Watch registers (data).
AdEL Load address alignment error. User mode load EBASE+0x180 EXL — 0x04 _general _excepti on_handl er
reference to kernel address.
AdES Store address alignment error. User mode store to EBASE+0x180 EXL — 0x05 _general _excepti on_handl er
kernel address.
TLBL Load TLB miss or load TLB hit to page with V = 0. EBASE+0x180 EXL — 0x02 _gener al _excepti on_handl er
TLBS Store TLB miss or store TLB hit to page with VV = 0. EBASE+0x180 EXL — 0x03 _general _excepti on_handl er
DBE Load or store bus error. EBASE+0x180 EXL — 0x07 _gener al _excepti on_handl er
DDBL EJTAG data hardware breakpoint matched in load 0xBFCO0_0480 — DDBL — —
data compare.
CBrk EJTAG complex breakpoint. 0xBFCO0_0480 — DIBIMPR, — —
DDBLIMPR,
and/or
DDBSIMPR

Lowest Priority
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
12
g . ® Bits -
SH =2 2 3
g @2 | s 8
—_ (=2
g Ié &’ g .a;:' 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 <=(
§
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
0548 |OFF002
15:0 VOFF<15:1> [ —  |oooo
swe] — | — | — | = — | =1 = T =1 = — — — — — VOFF<17:16> 0000
054C|OFF003
15:0 VOFF<15:1> | —  Joooo
swe] — | — [ — | = = | = 1T = T = T = — — — — — VOFF<17:16> 0000
0550 |OFF004
15:0 VOFF<15:1> | —  |oooo
swe] — | — [ — | — | — | = | = | = T = — — — — = VOFF<17:16>  [0000
0554 |OFF005
15:0 VOFF<15:1> | —  |oooo
sl — | — | — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0558 |OFF006
15:0 VOFF<15:1> [ —  Joooo
swe] — | — [ — | — | — | = | = | = T = — — — — — VOFF<17:16> 0000
055C|OFF007
150 VOFF<15:1> [ —  |oooo
sl — | — | — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0560 |OFF008
15:0 VOFF<15:1> | —  Joooo
swe] — | — [ — | = = | = 1T = T = T = — — — — — VOFF<17:16> 0000
0564 |OFF009
15:0 VOFF<15:1> | —  |oooo
swe] — | — [ — | = — | =1 = T = 1T = — — — — — VOFF<17:16> 0000
0568 |OFF010
15:0 VOFF<15:1> | —  Joooo
sl — | — | — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
056C|OFF011
15:0 VOFF<15:1> [ —  |oooo
swe] — | — [ — | — | — | = | = | = T = — — — — = VOFF<17:16>  [0000
0570 |OFF012
150 VOFF<15:1> [ —  |oooo
sl — | — ] — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0574 |OFF013
15:0 VOFF<15:1> | —  Joooo
swe] — | — [ — | — 1 — | = 1T = | = T = — — — — = VOFF<17:16>  [0000
0578 |OFF014
15:0 VOFF<15:1> | —  |oooo
swe] — | — | — | = — | =1 = T =1 = — — — — = VOFF<17:16>  [0000
057C|OFF015
15:0 VOFF<15:1> | —  Joooo
swe] — | — [ — | = = | = 1T = | = T = — — — — — VOFF<17:16> 0000
0580 |OFF016
15:0 VOFF<15:1> [ —  |oooo
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 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
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 devices.
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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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 10-9:

DCHXINT: DMA CHANNEL x INTERRUPT CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
2316 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CHSDIE CHSHIE CHDDIE CHDHIE CHBCIE CHCCIE CHTAIE CHERIE
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
20 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CHSDIF CHSHIF CHDDIF CHDHIF CHBCIF CHCCIF CHTAIF CHERIF
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bitis set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0’

bit 23

bit 22

bit 21

bit 20

bit 19

bit 18

bit 17

bit 16

bit 15-8
bit 7

bit 6

CHSDIE: Channel Source Done Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

CHSHIE: Channel Source Half Empty Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

CHDDIE: Channel Destination Done Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

CHDHIE: Channel Destination Half Full Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

CHBCIE: Channel Block Transfer Complete Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

CHCCIE: Channel Cell Transfer Complete Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

CHTAIE: Channel Transfer Abort Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

CHERIE: Channel Address Error Interrupt Enable bit

1 = Interrupt is enabled

0 = Interrupt is disabled

Unimplemented: Read as ‘0’

CHSDIF: Channel Source Done Interrupt Flag bit

1 = Channel Source Pointer has reached end of source (CHSPTR = CHSSIZ)
0 = No interrupt is pending

CHSHIF: Channel Source Half Empty Interrupt Flag bit

1 = Channel Source Pointer has reached midpoint of source (CHSPTR = CHSSIZ/2)
0 = No interrupt is pending

© 2015-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 12-3: OUTPUT PIN SELECTION (CONTINUED)

RPn Port Pin RPNR SFR RPNR bits RPnR Value to Peripheral
Selection
RPD1 RPD1R RPD1R<3:0> 0000 = No Connect
RPG9 RPGIR RPGYR<3:0> 0001 = U1IRTS
: 0010 = U2TX
RPB14 RPB14R RPB14R<3:0> 0011 = USRTS
RPDO RPDOR RPDOR<3:0> 0100 = UBTX
RPB6 RPB6R RPB6R<3:0> 81% = Zgzerved
RPD5 RPD5R RPD5R<3:0> 0111 = Reserved
RPB2 RPB2R RPB2R<3:0> 1000 = SDO4
RPF3 RPF3R RPF3R<3:0> 1001 = Reser\(/gd
RPF13® RPF13R® RPF13R<3:0>() 1812 = 3226
RPC2() RPC2R(M RPC2R<3:0>(1) 1100 = OC1
RPESW) RPESR® RPESR<3:0>W 1101 = OC9
e ) () 1110 = Reserved
RPF2 RPF2R RPF2R<3:0> 1111 = C2TX®

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.

© 2015-2016 Microchip Technology Inc.
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TABLE 12-14: PORTF REGISTER MAP FOR 64-PIN DEVICES ONLY

@ Bits
[ L o
- * o =4 %)
o @l o % -0
Io| oE o <3
Ty & 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 1711 16/0 o
2> [}
£

31:16 — — — — — — — — — — — — — — — — 0000
0510| TRISF

15:0 — — — — — — — — — — TRISF5 | TRISF4 | TRISF3 — TRISF1 | TRISFO [003B

31:16 — — — — — — — — — — — — — — _ — 0000
0520| PORTF

15:0 — — — — — — — — — — RF5 RF4 RF3 — RF1 RFO XXXX

31:16 — — — — — — — — — — — — — — — — 0000
0530| LATF

15:0 — — — — — — — — — — LATF5 LATF4 LATF3 — LATF1 LATFO | XXXX

31:16 — — — — — — — — — — — — — — _ — 0000
0540| ODCF

15:0 — — — — — — — — — — ODCF5 | ODCF4 | ODCF3 — ODCF1 | ODCFO |0000

31:16 — — — — — — — — — — — — — — — — 0000
0550| CNPUF

15:0 — — — — — — — — — — CNPUF5 | CNPUF4 | CNPUF3 — CNPUF1 | CNPUFO |0000

31:16 — — — — — — — — — — — — — — _ — 0000
0560| CNPDF

15:0 — — — — — — — — — — CNPDF5 | CNPDF4 | CNPDF3 — CNPDF1 | CNPDFO | 0000

31:16 — — — — — — — — — — — — — — — — 0000
0570 CNCONF ) EDGE

150 | ON — — — DETECT | — = = = = — — — — — —  |0000

31:16 — — — — — — — — — — — — — — _ — 0000
0580| CNENF

15:0 — — — — — — — — — — CNENF5 | CNENF4 | CNENF3 — CNENF1 | CNENFO | 0000

31:16 — — — — — — — — — — — — — — — — 0000
0590 | CNSTATF 150 CN CN CN CN CN 0000

) — B — — — B B B B B STATF5 | STATF4 | STATF3 - STATF1 | STATFO

31:16 — — — — — — — — — — — — — — — — 0000
05A0( CNNEF

15:0 — — — — — — — — — — CNNEF5 | CNNEF4 | CNNEF3 — CNNEF1 | CNNEFO | 0000

31:16 — — — — — — — — — — — — — — _ — 0000
05B0| CNFF

15:0 — — — — — — — — — — CNFF5 | CNFF4 | CNFF3 — CNFF1 | CNFFO |0000

31:16 — — — — — — — — — — — — — — — — 0000
05C0|SRCONOF

15:0 — — = = = = = = = = — — — — SROF1 | SROFO [0000

31:16 — — — — — — — — — — — — — — _ — 0000
05D0|SRCON1F

15:0 - - = = = = = = = = — — — — SR1F1 | SR2F0 |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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17.1 Input Capture Control Registers
TABLE 17-2: INPUT CAPTURE 1 THROUGH INPUT CAPTURE 9 REGISTER MAP
a Bits
o e . % a2
E < 52 3 2
3 o
i §’§ b 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 o
2> [} z
£
NEEE = = = = = = = = = = = = = = —  [o000
2000 |Ic1CON®
15:0 ON = SIDL = = = FEDGE c32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2010 ic1BUF [PE16 IC1BUF<31:0> XXXX
15:0 XXXX
31:16| — — — — — — — — — — — — — — — — [oo00
(@)
2200 IC2CON™ =5 ON = SIDL = = = FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2210| 1c2BUF [PELC IC2BUF<31:0> XX
15:0 XXXX
31:16| — = = = = = = = = = = = = = = —  |oo00
(@)
2400 | IC3CON™ =g ON — SIDL — — = FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2410| Ic3BUF PE8 IC3BUF<31:0> XXXX
15:0 XXXX
31:16| — — — — — — — — — — — — — — — —  [oo00
(@)
2600 | ICACON™ =5 ON = SIDL = = — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2610 IcaBUF SR8 IC4BUF<31:0> XXXX
15:0 XXXX
31:16| — — — — — — — — — — — — — — — — [oo00
(@)
2800 | ICSCON™ =5 ON = SIDL = = = FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2810 | ICsBUF [SL16 IC5BUF<31:0> XX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
(@)
2A00 | ICBCON™ =5 ON = SIDL = = = FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2A10| I1C6BUF |oLi® IC6BUF<31:0> XXXX
15:0 XXXX
31:16| — — — — — — — — — — — — — — — —  [oo00
(@)
2C00 | IC7CONT =2 ON = SIDL = = — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2c10| ic7BUF o116 IC7BUF<31:0> XXX
15:0 XXXX
31:16| — — — — — — — — — — — — — — — — [oo00
(@)
2E00 | IC8CON™ =20 ON = SIDL = = = FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2E10| Ic8BUF [Shib IC8BUF<31:0> XX
15:0 XXXX
31:16| — = = = = = = = = = = = = = = —  |oo00
(@)
3000 ICSCON™ =25 ON = SIDL = = = FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
3010 IcoBUF PPr8 ICO9BUF<31:0> XXXX
15:0 XXXX
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for more

information.
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20.1 SQI Control Registers
TABLE 20-1: SERIAL QUADRATURE INTERFACE (SQI) REGISTER MAP
0 Bits
L~ - [ %)
¥ Lo 2 o
<8l 25 | & ¢
ER ez = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 =
R @ <
S
00| _SQ11 31:16 = = = = = = = — DUMMYBYTES<2:0> ADDRBYTES<2:0> READOPCODE<7:6> |0000
XCON1 | 15:0 READOPCODE<5:0> TYPEDATA<1:0> TYPEDUMMY<1:0> TYPEMODE<1:0> TYPEADDR<1:0> TYPECMD<1:0> |0000
son  [3u16] — — — — — — — — - [ = - [ = — — — —  [ooo0
2004
XCON2 | 15:0 — — — — DEVSEL<1:0> MODEBYTES<1:0> MODECODE<7:0> 0000
. . . CON RXFIFO | TXFIFO
2008 | SOICFG 31:16 — — — — — — CSEN<1:0> SQIEN — DATAEN<1:0> FIFORST RST RST RESET |0000
15:0 = = = BURSTEN = HOLD WP = = = LSBF | CPOL CPHA MODE<2:0> 0000
31:16 = = = = = = = SCHECK — DASSERT DEVSEL<1:0> LANEMODE<1:0> CMDINIT<1:0> 0000
200C | SQI1CON
15:0 TXRXCOUNT<15:0> 0000
Joto| SQn [3u16]  — — — = — — — — — CLKDIV<10:8> 0000
CLKCON | 15:0 CLKDIV<7:0> - - = - — — STABLE EN 0000
Jo1a| SQ [3116] — = = — | = 1T = 1T =1 = = = = = = = = —  [oooo
CMDTHR | 15:0 — — — TXCMDTHR<4:0> — — — RXCMDTHR<4:0> 0000
son [3u16]  — — — = — — — — — — — —  [ooo0
2018
INTTHR | 15:0 — — — TXINTTHR<4:0> - — = RXINTTHR<4:0> 0000
31:16 = = = = = = = = = = = = = = = = 0000
sSQIi1
201C1 INTEN | 15:0 — — — — DMAEIE PKT BD CON CON CON RX RX RX > ™ X 10000
: COMPIE | DONEIE | THRIE | EMPTYIE | FULLIE THRIE FULLIE | EMPTYIE | THRIE FULLIE | EMPTYIE
31:16 — — — — — — — — — — — — — — — — 0000
el
2020 | \NTSTAT | 150 _ _ _ _ DMAEIF PKT BD CON CON CON RX RX RX ™ T ™ 14000
: COMPIF | DONEIF | THRIF |EMPTYIF| FULLIF | THRIF FULLIF | EMPTYIF | THRIF FULLIF | EMPTYIF
s02a| _SQIL 31:16 TXDATA<31:16> 0000
TXDATA | 15:0 TXDATA<15:0> 0000
so8| _SQI1 31:16 RXDATA<31:16> 0000
RXDATA | 15:0 RXDATA<15:0> 0000
sQi1  |31:16 — — — — — — — — TXFIFOFREE<7:0> 0000
202C
STAT1 | 15:0 — — — — — — — — RXFIFOCNT<7:0> 0000
sQil  |31:16 = = = = = = = = = = = = = = CMDSTAT<1:0>  |0000
2030
STAT2 | 15:0 — — — — CONAVAIL<4:0> SDID3 SDID2 SDID1 SDIDO — RXUN TXOV |00x0
31:16 — — — — — — — — — — — — — — — — 0000
2034 | SQ1
BDCON [ 15:0 — — — — — — — — — — — — — START | POLLEN | DMAEN |0000
sQI1BD |31:16 BDCURRADDR<31:16> 0000
2038
CURADD | 15:0 BDCURRADDR<15:0> 0000
2040 | SQI18D 31:16 BDADDR<31:16> 0000
BASEADD | 15:0 BDADDR<15:0> 0000
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21.1  I1°C Control Registers
TABLE 21-1: 12C1 THROUGH 12C5 REGISTER MAP
@ Bits
(N o %)
3| & 2 2
0 %]
Y| 2g 8 &
Tg & g 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 -
2= m <
<
0000 | 12c1CON 31:16 — — — — — — — — — PCIE SCIE BOEN SDAHT | SBCDE AHEN DHEN 0000
15:0 ON — SIDL SCLREL | STRICT A10M DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN (1000
31:16 — — — — — — — — — — — — — — — — 0000
0010 [2C1STAT 15:0 | ACKSTAT| TRSTAT | ACKTIM — — BCL GCSTAT | ADD10 IWCOL 12COV D/IA P S R/W RBF TBF |0000
31:16| — — — — — — — — — — — — — — — —  |0o000
0020 | 12C1ADD
15:0 — — — — — — Address Register 0000
31:16] — — — — — — — — = 1T = 1T = = [ = — — | — oooo
0030 | 12C1IMSK -
15:0 — — — — — — Address Mask Register 0000
3116] — = = = = = = = [ = 1T = 1T = 1T =1 = = — [ — loooo
0040 12C1BRG 15:0 Baud Rate Generator Register 0000
31:16] — — — — — — — — = [ = T = 1T = 1T = — — [ — oooo
0050 | I12C1TRN
15:0 — — — — — — — — Transmit Register 0000
31:16] — — — — — — — — — [ =1 = = [ = — — | — oooo
0060 | I2C1RCV - -
15:0 — — — — — — — — Receive Register 0000
0200 |12c2c0N®@ 31:16 — — — — = = = = = PCIE SCIE BOEN SDAHT | SBCDE | AHEN DHEN |0000
15:0 ON — SIDL SCLREL | STRICT | A10M | DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN |1000
0210 |12Cc2STAT®) 31:16 — — — — — — — - — — - — — — — — 0000
15:0 | ACKSTAT | TRSTAT | ACKTIM — — BCL GCSTAT | ADD10 | IWCOL | I2COV D/A P S RIW RBF TBF |0000
0220 |12c2ADD®) 3116 = = = = = = — — — — — — — — — — 0000
15:0 — — — — — — Address Register 0000
3116] — = = = = = = = [ =T = 1T = 1T =1 = = — [ — Joooo
0230 |12C2MSK®@
15:0 — — — — — — Address Mask Register 0000
0240 |12c2BRGA PRI, — = — = - - = -1 - 1T -7 =T =1 = — — | — oooo
15:0 Baud Rate Generator Register 0000
0250 |12c2TRN@ PEL8L — = = = = = = — - | =1 =1 =1 = = =IR[R=lo000
15:0 — — — — — — — — Transmit Register 0000
3116] — = = = = = = = = [ = 1 = = [ = = — [ — Joooo
0260 |12C2RCV®)
15:0 — — — — — — — — Receive Register 0000
0400 | 12c3CON 31:16 — — — — — — — — — PCIE SCIE BOEN SDAHT | SBCDE AHEN DHEN 0000
15:0 ON — SIDL SCLREL | STRICT A10M DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN (1000
31:16 — — — — — — — — — — — — — — — — 0000
0410 12C3STAT 15:0 | ACKSTAT| TRSTAT | ACKTIM — — BCL GCSTAT | ADD10 IWCOL 12COV D/IA P S R/W RBF TBF |0000
31:16| — — — — — — — — — — — — — — — —  |0o000
0420 | 12C3ADD
15:0 — — — — — — Address Register 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table except I2CxRCV have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of O0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and

2:

INV Registers” for more information.
This register is not available on 64-pin devices.
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REGISTER 23-1:

PMCON: PARALLEL PORT CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 u-0 U-0 U-0 U-0 U-0
31:24
R/W-0, HC U-0 U-0 U-0 U-0 U-0 R/W-0 U-0
23:16
RDSTART — — — — — DUALBUF —
158 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' ON — SIDL ADRMUX<1:0> PMPTTL PTWREN PTRDEN
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
' CSF<1:05M ALPWD cs2p® cs1pW — WRSP RDSP
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-24
bit 23

bit 22-18
bit 17

bit 16
bit 15

bit 14
bit 13

bit 12-11

bit 10

bit 9

bit 8

Unimplemented: Read as ‘0’

RDSTART: Start Read on PMP Bus bit

This bhit is cleared by hardware at the end of the read cycle.

1 = Start a read cycle on the PMP bus

0 = No effect

Unimplemented: Read as ‘0’

DUALBUF: Dual Read/Write Buffers enable bit

This bit is valid in Master mode only.

1 = PMP uses separate registers for reads and writes (PMRADDR, PMDATAIN, PMWADDR, PMDATAOUT)
0 = PMP uses legacy registers (PMADDR, PMDATA)

Unimplemented: Read as ‘0’

ON: Parallel Master Port Enable bit

1 = PMP is enabled

0 = PMP is disabled, no off-chip access performed

Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode hit

1 = Discontinue module operation when device enters Idle mode

0 = Continue module operation in Idle mode

ADRMUX<1:0>: Address/Data Multiplexing Selection bits

11 = Lower 8 bits of address are multiplexed on PMD<15:0> pins; upper 8 bits are not used
10 = All 16 hits of address are multiplexed on PMD<15:0> pins

01 = Lower 8 bits of address are multiplexed on PMD<7:0> pins, upper bits are on PMA<15:8>
00 = Address and data appear on separate pins

PMPTTL: PMP Module TTL Input Buffer Select bit

1 = PMP module uses TTL input buffers

0 = PMP module uses Schmitt Trigger input buffer

PTWREN: Write Enable Strobe Port Enable bit

1 = PMWR/PMENB port is enabled

0 = PMWR/PMENB port is disabled

PTRDEN: Read/Write Strobe Port Enable bit

1 = PMRD/PMWR port is enabled
0 = PMRD/PMWR port is disabled

Note 1. These bits have no effect when their corresponding pins are used as address lines.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

Figure 26-10 shows the Security Association control
word structure.

The Crypto Engine fetches different structures for dif-
ferent flows and ensures that hardware fetches mini-
mum words from SA required for processing. The
structure is ready for hardware optimal data fetches.

FIGURE 26-10: FORMAT OF SA_CTRL
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
31-24 — — VERIFY — NO_RX OR_EN | ICVONLY | IRFLAG
23-16 LNC LOADIV FB FLAGS — — — ALGO<6>
. KEY
15-8 ALGO<5:0> ENC SIZE<1>
KEY
7-0 MULTITASK<2:0> CRYPTOALGO<3:0>
SIZE<0>
bit 31-30 Reserved: Do not use
bit 29 VERIFY: NIST Procedure Verification Setting
1 = NIST procedures are to be used
0 = Do not use NIST procedures
bit 28 Reserved: Do not use
bit 27 NO_RX: Receive DMA Control Setting
1 = Only calculate ICV for authentication calculations
0 = Normal processing
bit 26 OR_EN: OR Register Bits Enable Setting
1 = OR the register bits with the internal value of the CSR register
0 = Normal processing
bit 25 ICVONLY: Incomplete Check Value Only Flag
This affects the SHA-1 algorithm only. It has no effect on the AES algorithm.
1 = Only three words of the HMAC result are available
0 = All results from the HMAC result are available
bit 24 IRFLAG: Immediate Result of Hash Setting
This bit is set when the immediate result for hashing is requested.
1 = Save the immediate result for hashing
0 = Do not save the immediate result
bit 23 LNC: Load New Keys Setting
1 = Load a new set of keys for encryption and authentication
0 = Do not load new keys
bit 22 LOADIV: Load IV Setting
1 = Load the IV from this Security Association
0 = Use the next IV
bit 21 FB: First Block Setting
This bit indicates that this is the first block of data to feed the IV value.
1 = Indicates this is the first block of data
0 = Indicates this is not the first block of data
bit 20 FLAGS: Incoming/Outgoing Flow Setting
1 = Security Association is associated with an outgoing flow
0 = Security Association is associated with an incoming flow
bit 19-17 Reserved: Do not use
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 29-2: CiCFG: CAN BAUD RATE CONFIGURATION REGISTER (CONTINUED)
bit 10-8 PRSEG<2:0>: Propagation Time Segment bits(*)
111 = Lengthis 8 x TQ

000 =Lengthis 1 x TQ
bit 7-6 SJW<1:0>: Synchronization Jump Width bits(®)
11 =Lengthis 4 x TQ
10 =Length is 3x TQ
01 =Lengthis2xTQ
00 = Lengthis 1 x TQ
bit 5-0 BRP<5:0>: Baud Rate Prescaler bits

111111 =TQ = (2 x 64)/TPBCLK5
111110 =TQ = (2 x 63)/TPBCLK5

000001 =TQ = (2 x 2)/ITPBCLK5
000000 =TQ = (2 x 1)/TPBCLKS5

Note 1. SEG2PH < SEGI1PH. If SEG2PHTS is clear, SEG2PH will be set automatically.
2. 3 Time bit sampling is not allowed for BRP < 2.
3: SJW < SEG2PH.
4:  The Time Quanta per bit must be greater than 7 (that is, TQBIT > 7).

Note:  This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0>
(CiICON<23:21>) = 100) .
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REGISTER 30-13: ETHIEN: ETHERNET CONTROLLER INTERRUPT ENABLE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4| 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
u-0 U-0 U-0 U-0 U0 U-0 U0 U-0
23:16 — — — — — — — —
15:8 U-0 R/W-0 R/MW-0 U-0 U-0 U-0 RMW-0 R/MW-0
" — TXBUSEIE®D |RXBUSEIE®| — — — EWMARKIE® | FWMARKIE®
70 R/MW-0 R/W-0 R/MW-0 U-0 R/MW-0 R/W-0 R/MW-0 R/MW-0
: RXDONEIE®@ |PKTPENDIE®)| RXACTIE® —  [TXDONEIE®|TXABORTIED|RXBUFNAIE®|RXOVFLWIE®
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 31-15 Unimplemented: Read as ‘0’
bit 14 TXBUSEIE: Transmit BVCI Bus Error Interrupt Enable bit(1)
1 = Enable TXBUS Error Interrupt
0 = Disable TXBUS Error Interrupt
bit 13 RXBUSEIE: Receive BVCI Bus Error Interrupt Enable bit(®
1 = Enable RXBUS Error Interrupt
0 = Disable RXBUS Error Interrupt
bit 12-10 Unimplemented: Read as ‘0’
bit 9 EWMARKIE: Empty Watermark Interrupt Enable bit®
1 = Enable EWMARK Interrupt
0 = Disable EWMARK Interrupt
bit 8 FWMARKIE: Full Watermark Interrupt Enable bit®
1 = Enable FWMARK Interrupt
0 = Disable FWMARK Interrupt
bit 7 RXDONEIE: Receiver Done Interrupt Enable bit()
1 = Enable RXDONE Interrupt
0 = Disable RXDONE Interrupt
bit 6 PKTPENDIE: Packet Pending Interrupt Enable bit(@
1 = Enable PKTPEND Interrupt
0 = Disable PKTPEND Interrupt
bit 5 RXACTIE: RX Activity Interrupt Enable bit
1 = Enable RXACT Interrupt
0 = Disable RXACT Interrupt
bit 4 Unimplemented: Read as ‘0’
bit 3 TXDONEIE: Transmitter Done Interrupt Enable bit?)
1 = Enable TXDONE Interrupt
0 = Disable TXDONE Interrupt
bit 2 TXABORTIE: Transmitter Abort Interrupt Enable bit®
1 = Enable TXABORT Interrupt
0 = Disable TXABORT Interrupt
bit 1 RXBUFNAIE: Receive Buffer Not Available Interrupt Enable bit(2)
1 = Enable RXBUFNA Interrupt
0 = Disable RXBUFNA Interrupt
bit 0 RXOVFLWIE: Receive FIFO Overflow Interrupt Enable bit()
1 = Enable RXOVFLW Interrupt
0 = Disable RXOVFLW Interrupt

Note 1: This bitis only used for TX operations.
2: This bitis only used for RX operations.

DS60001320D-page 538 © 2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 32-1:

CVRCON: COMPARATOR VOLTAGE REFERENCE CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0

u-0 u-0 u-0 u-0 u-0 u-o u-0 u-0

31:24 — — — — — — — —

u-0 u-0 u-0 u-0 u-o u-o u-0 u-0

23:16 — — — — — — — —

158 R/W-0 u-0 u-0 u-0 u-o u-o u-0 u-0

’ ON — — — — — — —

70 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' — CVROE CVRR CVRSS CVR<3:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bitis cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15

bit 14-7

bit 6

bit 5

bit 4

bit 3-0

ON: Comparator Voltage Reference On bit
1 = Module is enabled
Setting this bit does not affect other bits in the register.
0 = Module is disabled and does not consume current.
Clearing this bit does not affect the other bits in the register.
Unimplemented: Read as ‘0’
CVROE: CVREFOUT Enable bit
1 = Voltage level is output on CVREFOUT pin
0 = Voltage level is disconnected from CVREFOUT pin
CVRR: CVREF Range Selection bit
1 =0to 0.67 CVRSRC, with CVRSRC/24 step size
0 = 0.25 CVRSRC to 0.75 CVRsSRC, with CVRSRC/32 step size
CVRSS: CVREF Source Selection bit
1 = Comparator voltage reference source, CVRSRC = (VREF+) — (VREF-)
0 = Comparator voltage reference source, CVRSRC = AVDD — AVSS
CVR<3:0>: CVREF Value Selection 0 < CVR<3:0> < 15 bits
When CVRR = 1:
CVREF = (CVR<3:0>/24) ¢ (CVRSRC)
When CVRR =0:
CVREF = 1/4 ¢ (CVRSRC) + (CVR<3:0>/32) e (CVRSRC)
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TABLE 37-11: DC CHARACTERISTICS: I/0 PIN OUTPUT SPECIFICATIONS (CONTINUED)

DC 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.

Sym.

Characteristic

Min.

Typ.

Max.

Units

Conditions®

DO20a

VoH1

Output High Voltage

I/0 Pins:

4x Source Driver Pins -

RA3, RA9, RA10, RA14, RA15
RBO0-RB2, RB4, RB6-RB7, RB11, RB13
RC12-RC15

RDO, RD6-RD7, RD11, RD14
RES8, RE9

RF2, RF3, RF8

RG15

RHO, RH1, RH4-RH6, RH8-RH13
RJ0-RJ2, RJ8, RJ9, RJ11

15

\Y

IOH > -14 mA, VDD = 3.3V

2.0

\Y

IOH > -12 mA, VDD = 3.3V

3.0

IoH > -7 mA, VDD = 3.3V

Output High Voltage

1/0 Pins:

8x Source Driver Pins -

RAO-RA2, RA4, RAS

RB3, RB5, RB8-RB10, RB12, RB14, RB15
RC1-RC4

RD1-RD5, RD9, RD10, RD12, RD13, RD15
RE4-RE7

RFO, RF4, RF5, RF12, RF13

RGO, RG1, RG6-RG9

RH2, RH3, RH7, RH14, RH15

RJ3-RJ7, RJ10, RJ12-RJ15

RKO-RK7

15

IoH > -22 mA, VDD = 3.3V

2.0

IoH > -18 mA, VDD = 3.3V

3.0

IoH > -10 mA, VDD = 3.3V

Output High Voltage
I/0 Pins:

12x Source Driver Pins -
RAG6, RA7

REO-RE3

RF1

RG12-RG14

15

IOH > -32 mA, VDD = 3.3V

2.0

IoH > -25 mA, VDD = 3.3V

3.0

IOH > -14 mA, VDD = 3.3V

Note 1:

Parameters are characterized, but not tested.

© 2015-2016 Microchip Technology Inc.

DS60001320D-page 621



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

38.2 AC Characteristics and Timing
Parameters

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

TABLE 38-5: SYSTEM TIMING REQUIREMENTS

Standard Operating Conditions: 2.1V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA < +125°C for Extended
Pz’i\lr(a)\m. Symbol Characteristics Min. Typ. Max. Units Conditions
EOS51 |Fsys System Frequency DC — 180 MHz | USB module disabled
30 — 180 MHz | USB module enabled
EOS55a | FpB Peripheral Bus Frequency DC — 90 MHz |For PBCLKX, ‘X' #4,7
EOS55b DC — 180 MHz | For PBCLK4, PBCLK7
EOS56 |FREF Reference Clock Frequency — — 45 MHz |For REFCLKI1, 3, 4
and REFCLKO1, 3, 4
pins

TABLE 38-6: PLL CLOCK TIMING SPECIFICATIONS

Standard Operating Conditions: 2.1V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)

Operating temperature  -40°C < TA < +125°C for Extended

lea\lrgm. Symbol Characteristics® Min. | Typical | Max. | Units Conditions
EOS54a |FPLL PLL Output Frequency Range 10 — 180 MHz —

Note 1. These parameters are characterized, but not tested in manufacturing.

2: This jitter specification is based on clock-cycle by clock-cycle measurements. To get the effective jitter for
individual time-bases on communication clocks, use the following formula:

D
Effectivelitter = CLK
J PBCLK2

CommunicationClock

For example, if PBCLK2 = 100 MHz and SPI bit rate = 50 MHz, the effective jitter is as follows:

D D
Effectivelitter = —=tK = —CLK
100 141

e
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39.0 252 MHz ELECTRICAL CHARACTERISTICS
This section provides an overview of the PIC32MZ EF electrical characteristics for devices running at 252 MHz.
Additional information will be provided in future revisions of this document as it becomes available.

The specifications for 252 MHz are identical to those shown in 37.0 “Electrical Characteristics” including absolute
maximum ratings, with the exception of the parameters listed in this chapter.

Parameters in this chapter begin with the letter “M”, which denotes 252 MHz operation. For example, parameter DC27a
in 37.0 “Electrical Characteristics”, is the up to 200 MHz operation equivalent for MDC27a.

© 2015-2016 Microchip Technology Inc. DS60001320D-page 669



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

A.7 Interrupts and Exceptions

The key difference between Interrupt Controllers in
PIC32MX5XX/6XX/7TXX devices and PIC32MZ EF
devices concerns vector spacing. Previous PIC32MX
devices had fixed vector spacing, which is adjustable in
set increments, and every interrupt had the same
amount of space. PIC32MZ EF devices replace this
with a variable offset spacing, where each interrupt has
an offset register to determine where to begin
execution.

TABLE A-8: INTERRUPT DIFFERENCES

In addition, the IFSx, IECX, and IPCx registers for old
peripherals have shifted to different registers due to
new peripherals. Please refer to 7.0 “CPU Exceptions
and Interrupt Controller” to determine where the
interrupts are now located.

Table A-8 lists differences (indicated by Bold type) in
the registers that will affect software migration.

PIC32MX5XX/6XX/7TXX Feature

PIC32MZ EF Feature

Vector Spacing

On PIC32MX devices, the vector spacing was determined by the
VS field in the CPU core.

VS<4:0> (IntCtl<9:5>: CPO Register 12, Select 1)
10000 = 512-byte vector spacing

01000 = 256-byte vector spacing

00100 = 128-byte vector spacing

00010 = 64-byte vector spacing

00001 = 32-byte vector spacing

00000 = 0-byte vector spacing

On PIC32MZ EF devices, the vector spacing is variable and
determined by the Interrupt controller. The VOFFx<17:1> bits in
the OFFx register are set to the offset from EBASE where the
interrupt service routine is located.

VOFFx<17:1> (OFFx<17:1>)
Interrupt Vector ‘x’ Address Offset bits

Shadow Register Sets

On PIC32MX devices, there was one shadow register set which
could be used during interrupt processing. Which interrupt priority
could use the shadow register set was determined by the FSRS-
SEL field in DEVCFG3 and SSO on INTCON.

FSRSSEL<2:0> (DEVCFG3<18:16>)
111 = Assign Interrupt Priority 7 to a shadow register set
110 = Assign Interrupt Priority 6 to a shadow register set

001 = Assign Interrupt Priority 1 to a shadow register set
000 = All interrupt priorities are assigned to a shadow
register set

SSO (INTCON<16>)
1 = Single vector is presented with a shadow register set
0 = Single vector is not presented with a shadow register set

On PIC32MZ EF devices, there are seven shadow register sets,
and each priority level can be assigned a shadow register set to
use via the PRIXSS<3:0> bits in the PRISS register. The SSO bit
is also moved to PRISS<0>.

PRIXSS<3:0> PRISS<y:z>

1xxx = Reserved (by default, an interrupt with a priority
level of x uses Shadow Set 0)

0111 = Interrupt with a priority level of x uses Shadow Set 7
0110 = Interrupt with a priority level of x uses Shadow Set 6

0001 = Interrupt with a priority level of x uses Shadow Set 1
0000 = Interrupt with a priority level of x uses Shadow Set 0

SS0 (PRISS<0>)
1 = Single vector is presented with a shadow register set
0 = Single vector is not presented with a shadow register set

Stal

tus

PIC32MX devices, the VEC<5:0> bits show which interrupt is
being serviced.

VEC<5:0> (INTSTAT<5:0>)
11111- 00000 = The interrupt vector that is presented to the
CPU

On PIC32MZ EF devices, the SIRQ<7:0> bits show the IRQ
number of the interrupt last serviced.

SIRQ<7:0> (INTSTAT<7:0>)
11111111-00000000 = The last interrupt request number
serviced by the CPU
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