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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"
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MIPS32® microAptiv™

32-Bit Single-Core

200MHz

CANbus, Ethernet, I12C, SPI, SQI, UART/USART, USB OTG
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2.3V ~ 3.6V

A/D 24x10b

Internal
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64-QFN (9x9)
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PIC32MZ Embedded Connectivity (EC) Family

1.0 DEVICE OVERVIEW This data sheet contains device-specific information for
- - PIC32MZ Embedded Connectivity (EC) devices.
Note:  This data sheet summarizes the features ) ) ]
of the PIC32MZ Embedded Connectivity Figure 1-1 illustrates a general block diagram of the
(EC) Family of devices. It is not intended core and peripheral modules in the PIC32MZ EC family
to be a comprehensive reference source. of devices.
To complement the information in this data Table 1-21 through Table 1-22 list the pinout 1/O
sheet, refer to the documents provided in descriptions for the pins shown in the device pin tables
the Documentation > Reference Manual (see Table 2 through Table 5).
section of the Microchip PIC32 web site
(www.microchip.com/pic32).
FIGURE 1-1: PIC32MZ EC FAMILY BLOCK DIAGRAM
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Note:

Not all features are available on all devices. Refer to TABLE 1: “PIC32MZ EC Family Features” for the list of features by device.
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TABLE 4-13: SYSTEM BUS TARGET 5 REGISTER MAP
2 Bits
O~ )
‘E :&I 9] ) = 1]
2 = o 3 <=( o
© 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 &"
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
9420| SBT5ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
9424 | SBT5ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
9428 | SBT5ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
9430| SBT5ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
9438| SBT5ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
9440| SBT5REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
9450| SBT5RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
9458| SBT5WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
9460| SBT5REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
9470| SBT5RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
9478| SBT5WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
9480| SBT5REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
9490| SBT5RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
9498| SBT5WR2
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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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 7-1: INTCON: 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 uU-0 U-0 U-0 uU-0 U-0 uU-0
31:24 — — — — — — — —
U-0 U-0 uU-0 U-0 U-0 uU-0 U-0 uU-0
23:16 — — — — — — — —
15:8 U-0 U-0 uU-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0
: — — — MVEC — TPC<2:0>
7:0 U-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
: — — — INT4EP INT3EP INT2EP INTLEP INTOEP
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bitis unknown

bit 31-13 Unimplemented: Read as ‘0’

bit 12

bit 11
bit 10-8

bit 7-5
bit 4

bit 3

bit 2

bit 1

bit 0

MVEC: Multi Vector Configuration bit

1 = Interrupt controller configured for multi vectored mode
0 = Interrupt controller configured for single vectored mode

Unimplemented: Read as ‘0’
TPC<2:0>: Interrupt Proximity Timer Control bits

111 = Interrupts of group priority 7 or lower start the Interrupt Proximity timer
110 = Interrupts of group priority 6 or lower start the Interrupt Proximity timer
101 = Interrupts of group priority 5 or lower start the Interrupt Proximity timer
100 = Interrupts of group priority 4 or lower start the Interrupt Proximity timer
011 = Interrupts of group priority 3 or lower start the Interrupt Proximity timer
010 = Interrupts of group priority 2 or lower start the Interrupt Proximity timer
001 = Interrupts of group priority 1 start the Interrupt Proximity timer

000 = Disables Interrupt Proximity timer
Unimplemented: Read as ‘0’

INT4EP: External Interrupt 4 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INT3EP: External Interrupt 3 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INT2EP: External Interrupt 2 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INT1EP: External Interrupt 1 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INTOEP: External Interrupt O Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

© 2013-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 8-3: SPLLCON: SYSTEM PLL 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 R/W-y RW-y R/W-y
31:24
— — — — — PLLODIV<2:0>
U-0 RIW-y RIW-y RW-y RIW-y RW-y | RIW-y | RIW-y
23:16
— PLLMULT<6:0>
58 u-0 U0 u-0 u-0 U0 rRwy | Rwy | Rwy
' — PLLIDIV<2:0>
o RIW-y U0 U-0 U-0 U0 RW-y | RIW-y | RW-y
' PLLICLK — — — — PLLRANGE<2:0>
Legend: y = Value set from Configuration bits on POR
R = Readable hit 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 26-24 PLLODIV<2:0>: System PLL Output Clock Divider bits
111 = Reserved
110 = Reserved
101 = PLL Divide by 32
100 = PLL Divide by 16
011 = PLL Divide by 8
010 = PLL Divide by 4
001 = PLL Divide by 2
000 = Reserved
The default setting is specified by the FPLLODIV<2:0> Configuration bits in the DEVCFG2 register. Refer
to Register 34-5 in Section 34.0 “Special Features” for information.
bit 23 Unimplemented: Read as ‘0’
bit 22-16 PLLMULT<6:0>: System PLL Multiplier bits
1111111 = Multiply by 128
1111110 = Multiply by 127
1111101 = Multiply by 126
1111100 = Multiply by 125
0000000 = Multiply by 1
The default setting is specified by the FPLLMULT<6:0> Configuration bits in the DEVCFG2 register. Refer
to Register 34-5 in Section 34.0 “Special Features” for information.
bit 15-11 Unimplemented: Read as ‘0’
Note 1. Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.
2. Writes to this register are not allowed if the SPLL is selected as a clock source (COSC<2:0> = 001).
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 11-8: USBIENCSRO: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0
(ENDPOINT 1-7)

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
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 ISO _ _
AUTOSET MODE DMAREQEN | FRCDATTG [DMAREQMD
— DATAWEN | DATATGGL
R/W-0, HS R/W-0, HC RI/W-0, HS R/W-0 R/W-0 R/W-0, HS R/W-0 RI/W-0, HC
23:16 |INCOMPTX SENTSTALL|SENDSTALL UNDERRUN
CLRDT FLUSH FIFONE |TXPKTRDY
NAKTMOUT RXSTALL | SETUPPKT ERROR
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 MULT<4:0> TXMAXP<10:8>
_ Rwo | Rwo | RwoO ] RIW-0 | Rw-0 RW-0 | RW-0 [ RWoO
70 TXMAXP<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  AUTOSET: Auto Set Control bit
1 = TXPKTRDY will be automatically set when data of the maximum packet size (value in TXMAXP) is loaded
into the TX FIFO. If a packet of less than the maximum packet size is loaded, then TXPKTRDY will have
to be set manually.
0 = TXPKTRDY must be set manually for all packet sizes
bit 30  ISO: Isochronous TX Endpoint Enable bit (Device mode)
1 = Enables the endpoint for Isochronous transfers
0 = Disables the endpoint for Isochronous transfers and enables it for Bulk or Interrupt transfers.
This bit only has an effect in Device mode. In Host mode, it always returns ‘0’.
bit29  MODE: Endpoint Direction Control bit
1 = Endpoint is TX
0 = Endpoint is RX
This bit only has any effect where the same endpoint FIFO is used for both TX and RX transactions.
bit 28 DMAREQEN: Endpoint DMA Request Enable bit
1 = DMA requests are enabled for this endpoint
0 = DMA requests are disabled for this endpoint
bit 27 FRCDATTG: Force Endpoint Data Toggle Control bit
1 = Forces the endpoint data toggle to switch and the data packet to be cleared from the FIFO, regardless of
whether an ACK was received.
0 = No forced behavior
bit26 DMAREQMD: Endpoint DMA Request Mode Control bit
1 = DMA Request Mode 1
0 = DMA Request Mode 0

This bit must not be cleared either before or in the same cycle as the above DMAREQEN bit is cleared.
bit 25 DATAWEN: Data Toggle Write Enable bit (Host mode)

1 = Enable the current state of the TX Endpoint data toggle (DATATGGL) to be written
0 = Disables writing the DATATGGL bit

bit 24  DATATGGL: Data Toggle Control bit (Host mode)

When read, this bit indicates the current state of the TX Endpoint data toggle. If DATAWEN = 1, this bit may
be written with the required setting of the data toggle. If DATAWEN = 0, any value written to this bit is ignored.
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TABLE 12-10: PORTE REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY

7 Bits
O~ )
S #I T3 =2 %]
T o D O S -
Ix | Bt o <g
B & 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 1711 16/0 4
2= [}
<
31:16 — — — — — — — — — — — — — — — — 0000
0400 | ANSELE
15:0 — — — — — — ANSE9 | ANSE8 | ANSE7 | ANSE6 | ANSE5 | ANSE4 — — — — 03F0
31:16 — — — — — — — — — — — — — — — — 0000
0410 | TRISE
15:0 — — — — — — TRISE9 | TRISE8 | TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO |03FF
31:16 — — — — — — — — — — — — — — — — 0000
0420 | PORTE
15:0 — — — — — — RE9 RE8 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO | xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0430 LATE
15:0 — — — — — — LATE9 LATES8 LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO [XxXxXx
31:16 — — — — — — — — — — — — — — — — 0000
0440 | ODCE
15:0 — — — — — — ODCE9 | ODCE8 | ODCE7 | ODCE6 | ODCE5 | ODCE4 | ODCE3 | ODCE2 | ODCE1 | ODCEO |0000
31:16 — — — — — — — — — — — — — — — — 0000
0450 | CNPUE
15:0 — — — — — — CNPUES9 | CNPUES8 | CNPUE7 | CNPUEG6 | CNPUES5 | CNPUE4 | CNPUE3 | CNPUE2 | CNPUEL | CNPUEO {0000
31:16 — — — — — — — — — — — — — — — — 0000
0460 | CNPDE
15:0 — — — — — — CNPDE9 | CNPDE8 | CNPDE7 | CNPDE6 | CNPDE5 | CNPDE4 | CNPDE3 | CNPDE2 | CNPDE1 | CNPDEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0470 |CNCONE
15:0 ON — SIDL — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0480 | CNENE
15:0 — — — — — — CNIEE9 | CNIEE8 | CNIEE7 | CNIEE6 | CNIEE5 | CNIEE4 | CNIEE3 | CNIEE2 | CNIEE1 | CNIEEO {0000
31:16 — — — — — — — — — — — — — — — — 0000
0490 |CNSTATE 15:0 CN CN CN CN CN CN CN CN CN CN 0000
) - - - - - - STATE9 | STATE8 | STATE7 | STATE6 | STATE5 | STATE4 | STATE3 | STATE2 | STATEL | STATEO
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 Ox4, 0x8 and OxC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-21:

PERIPHERAL PIN SELECT INPUT REGISTER MAP (CONTINUED)

@ Bits
s | 3 S @
e} [} [}
2g T g @
IS o
‘_g é &?Z = 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 5
£~ @ <
£
31:16 — — — — — — — — — — — — — — — — 0000
14DC | SS6RW
15:0 — — — = = = = = = = = — SS6R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14E0 | C1RXR®
15:0 — — — = = = = = = = = — C1RXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14E4 | C2RXR®
15:0 — — — = = = = = = = = — C2RXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14E8 | REFCLKI1R
150 _ _ _ — _ — — — — = — — REFCLKI1R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14F0 | REFCLKI3R
15:0 — — — — — — — = = = = = REFCLKI3R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14F4 | REFCLKI4R
150 _ _ _ — _ — — — — = — — REFCLKI4R<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.
2:  This register is not available on devices without a CAN module.
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TABLE 12-22: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

n Bits
[}
8;&\ - % &2
=] 9] @
3g | @e 5 2
B L 8% ?_:. 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 E
s @ 14 = =
2> [) <
£
1584 |RPCI3R |onibl — — — — — — — — — — — — — — — — {0000
15:0 — — — — — — — — — — — — RPC13R<3:0> 0000
woe o B = [ = [ = [ = [ — = - — - — = — [ =T - ] — T = Jow
15:0 = = = = = = = = = = = = RPC14R<3:0> 0000
o lmeoon. B = [ = [ = = [ — = - — = - === = [ — ] = oo
15:0 — — — — — — — — — — — — RPDOR<3:0> 0000
oo B = = = - e e T [ = = oow
15:0 — — — — — — — — — — — — RPD1R<3:0! 0000
oo o B = [ = [ = [ = [ — - - — | — 1 — - — [ =T - [ — T = Jow
15:0 — — — — — — — — — — — — RPD2R<3:0> 0000
moolmosr P = [ = [ = = - - - - == == =1 - [ — ] = oo
50 | — — — — — — — — — = = = RPD3R<3:0> 0000
ool B = = [ = = - = o T [ = = oo
15:0 — — — — — — — — — — — — RPD4R<3:0> 0000
o o B = [ = [ = [ = [ — = - — - — = — [ =T - [ — T = Jow
15:0 — — — — — — — — — — — — RPD5R<3:0> 0000
15D8 | RPDER® 31:16 — — — — — — — — — — — — — - | - — 0000
50 | — — — — — — — — — = = = RPD6R<3:0> 0000
15DC | RPD7R® 31:16 — — — — - — - - — — - — _ - | - _ 0000
15:0 — — — — — — — — — — — — RPD7R<3:0> 0000
e lmooon B = [ = [ = = [ — = - - - - == =] - ] =] = Jow
50 | — — — — — — — — — = = = RPDYR<3:0> 0000
e lmooror, [BE| = [ = [ = [ — [ — - - - = === = [ — ] = oo
15:0 — — — — — — — — — — — — RPD10R<3:0> 0000
15EC |RPDUR X8l — — — — — — — — — — — — — — — — 10000
15:0 — — — — — — — — — — — — RPD11R<3:0> 0000
150 | RPD12RY 3116 — — — — — — — — — — — — — — — — 0000
50 | — — — — — — — — — = = — RPD12R<3:0> 0000
15F8 | RPD14R®Y 8116 — — — — — — — — — — — — — — | — — 0000
15:0 = = = = = = = = = = = = RPD14R<3:0> 0000
15FC | RPD15RW 3116 = = = = = = = = = = = = == = | — == 0000
15:0 — — — — — — — — — — — — RPD15R<3:0> 0000
oo memen B = [ = = = == - - = 1= == = - ] = ] = Tow
15:0 — — — — — — — — — — — — RPE3R<3:0> 0000
ot lppeen. PES| = | = [ = [ — [ — - - - = = o = [ = ] = foow
15:0 — — — — — — — — — — — — RPE5R<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2:  This register is not available on 64-pin and 100-pin devices.
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PIC32MZ Embedded Connectivity (EC) Family

NOTES:
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 18-1:

OCxCON: OUTPUT COMPARE ‘x’ 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
uU-0 U-0 U-0 U-0 U-0 U-0 uU-0 uU-0
31:24 — — — — — — — —
u-0 u-0 U-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
' ON = SIDL = — = = =
7:0 uU-0 U-0 R/W-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
‘ — — 0Cc32 OCFLT® |OoCTSEL® OCM<2:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown

bit 31-16
bit 15

bit 14
bit 13

bit 12-6
bit 5

bit 4

bit 3

bit 2-0

Note 1:
2:

Unimplemented: Read as ‘0’
ON: Output Compare Peripheral On bit

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

Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode bit

1 = Discontinue operation when CPU enters Idle mode

0 = Continue operation in Idle mode

Unimplemented: Read as ‘0’

0OC32: 32-hit 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

OCFLT: PWM Fault Condition Status bit™®)

1= PWM Fault condition has occurred (cleared in HW only)

0 = No PWM Fault condition has occurred

OCTSEL: Output Compare Timer Select bit®

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

OCM<2:0>: Output Compare Mode Select bits

111 = PWM mode on OCx; Fault pin enabled

110 = PWM mode on OCx; Fault pin 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

This bit is only used when OCM<2:0> = ‘111". It is read as ‘0’ in all other modes.
Refer to Table 18-1 for Timerx and Timery selections.

© 2013-2016 Microchip Technology Inc.
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REGISTER 20-5: SQI1CLKCON: SQI CLOCK 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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-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
15:8 @
CLKDIV<7:0>
20 u-0 u-0 u-0 u-0 u-0 u-0 R-0 R/W-0
' — — — — — — STABLE EN
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 15-8 CLKDIV<7:0>: SQI Clock TsQl Frequency Select bit®)

10000000 = Base clock Tsc is divided by 512
01000000 = Base clock Tsc is divided by 256
00100000 = Base clock Tsc is divided by 128
00010000 = Base clock Tsc is divided by 64
00001000 = Base clock TBc is divided by 32
00000100 = Base clock Tsc is divided by 16
00000010 = Base clock Tsc is divided by 8
00000001 = Base clock TBc is divided by 4
00000000 = Base clock Tsc is divided by 2

Setting these bits to ‘00000000’ specifies the highest frequency of the SQI clock.
bit 7-2 Unimplemented: Read as ‘0’

bit 1 STABLE: Tsql Clock Stable Select bit

This bit is set to ‘1’ when the SQI clock, TsQql, is stable after writing a ‘1’ to the EN bit.
1 =Tsaql clock is stable
0 = Tsaqi clock is not stable
bit O EN: Tsqi Clock Enable Select bit
When clock oscillation is stable, the SQI module will set the STABLE bit to ‘1"
1 = Enable the SQI clock (TsQl) (when clock oscillation is stable, the SQI module sets the STABLE hitto ‘1)
0 = Disable the SQI clock (Tsql) (the SQI module should stop its clock to enter a low power state); SFRs
can still be accessed, as they use PBCLK5

Note 1. Referto Table in Section 37.0 “Electrical Characteristics” for the maximum clock frequency
specifications.
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23.0 PARALLEL MASTER PORT
(PMP)

Note:

This data sheet summarizes the features
of the PIC32MZ Embedded Connectivity
(EC) Family of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to Section 13. “Parallel
Master Port (PMP)” (DS60001128),
which is available from the Documentation
> Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The PMP is a parallel 8-bit/16-bit input/output module

Key features of the PMP module include:
8-bit,16-bit interface

Up to 16 programmable address lines
Up to two Chip Select lines
Programmable strobe options:

- Individual read and write strobes, or

- Read/write strobe with enable strobe
Address auto-increment/auto-decrement
Programmable address/data multiplexing
Programmable polarity on control signals
Parallel Slave Port support:

- Legacy addressable

- Address support

- 4-byte deep auto-incrementing buffer

specifically designed to communicate with a wide ]
variety of parallel devices, such as communications + Programmable Wait states
peripherals, LCDs, external memory devices and » Operate during Sleep and Idle modes
microcontrollers. Because the interface to parallel » Fast bit manipulation using CLR, SET, and INV
peripherals varies significantly, the PMP module is registers
highly configurable. Note:  On 64-pin devices, data pins PMD<15:8>
are not available in 16-bit Master modes.
FIGURE 23-1: PMP MODULE PINOUT AND CONNECTIONS TO EXTERNAL DEVICES
PBCLK2
Address Bus
i Data Bus —
~ Control Lines ——
paraltel  ———X] pMALL
Master Port
E Z| PMA1
PMALH
Up to 16-bit Address Flash
— <] PMA<13:25 - »| EEPROM
SRAM
PMA14
X Pmcs ) 4 4
PMA15
|E PMCS2 )
>~
E Z| PMRD
PMRD/PMWR
PMWR
4|X| PMENB _/ Microcontroller LCD FIFO
Buffer
PMD<7:0> i t t VvV
<+—> PMD<15:8>® : : : : : :
8-bit/16-bit Data (with or without multiplexed addressing)
Note: On 64-pin devices, data pins PMD<15:8> are not available in 16-bit Master modes.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 23-2: PMMODE: PARALLEL PORT MODE REGISTER (CONTINUED)
bit 5-2 WAITM<3:0>: Data Read/Write Strobe Wait States bits®)
1111 = Wait of 16 TPBCLK2

0001 = Wait of 2 TPBCLK2
0000 = Wait of 1 TpeCLK2 (default)

bit 1-0 WAITE<1:0>: Data Hold After Read/Write Strobe Wait States bits™®
11 = Wait of 4 TPBCLK2
10 = Wait of 3 TPBCLK2
01 = Wait of 2 TPBCLK2
00 = Wait of 1 TpBCLK2 (default)

For Read operations:

11 = Wait of 3 TPBCLK2

10 = Wait of 2 TpeCLK2

01 = Wait of 1 TPBCLK2

00 = Wait of 0 TpBCLK2 (default)

Note 1. Whenever WAITM<3:0> = 0000, WAITB and WAITE bits are ignored and forced to 1 TpBCLK2 cycle for a
write operation; WAITB = 1 TpacLK2 cycle, WAITE = 0 TpBCLK2 cycles for a read operation.
2. Address bits 14 and 15 are is not subject to auto-increment/decrement if configured as Chip Select.
3: The PMD<15:8> bits are not active is the MODE16 bit = 1.
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REGISTER 23-3: PMADDR: PARALLEL PORT ADDRESS 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 u-0 u-0 u-0 u-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
15:8 cs2® cs1@®
@ @ ADDR<13:8>
ADDR15 ADDR14
7:0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADDR<7:0>
Legend:
R = Readable hit 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’
bit15  CS2: Chip Select 2 bit™®

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

bit15  ADDR<15>: Target Address bit 15@)
bit14  CS1: Chip Select 1 bit®®

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

bit14  ADDR<14>: Target Address bit 14¢)
bit 13-0 ADDR<13:0>: Address bits

Note 1. When the CSF<1:0> bits (PMCON<7:6>) =10 or O1.
2. When the CSF<1:0> bits (PMCON<7:6>) = 00.
3:  When the CSF<1:0> bits (PMCON<7:6>) = 10.
4:  When the CSF<1:0> bits (PMCON<7:6>) =00 or 01.

Note: If the DUALBUF bit (PMCON<17>) = 0, the bits in this register control both read and write target
addressing. If the DUALBUF bit = 1, the bits in this register are not used. In this instance, use the
PMRADDR register for Read operations and the PMWADDR register for Write operations.
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31.0

Note:

COMPARATOR

This data sheet summarizes the features
of the PIC32MZ Embedded Connectivity
(EC) Family of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 19.
“Comparator” (DS60001110), which is
available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

FIGURE 31-1:

The Analog Comparator module consists of two
comparators that can be configured in a variety of
ways.

Key features of the Analog Comparator module are:

« Differential inputs

« Rail-to-rail operation

Selectable output polarity

Selectable inputs:

- Analog inputs multiplexed with 1/O pins

- On-chip internal absolute voltage reference
- Comparator voltage reference (CVREF)

« Selectable interrupt generation

A block diagram of the comparator module is illustrated
in Figure 31-1.

COMPARATOR BLOCK DIAGRAM

C1INB CCH<1:0> (CM1CON<1:0>)

cane [

ClIND@f

COE (CM1CON<14>)

Note 1:

CMP1
j Cc1louT
CREF + 0—@
(CM1CON<4>)
CPOL
canNA ] (CMICON=13>) COUT (CM1CON<8>)
— and Trigger to ADC

clouT
D QP (cMSTAT<2>)
PBCLK3 —p»|
caine [X]
1 > COE (CM2CON<14>)
C2IND
CMP2
C20UT
CREF * D_‘ —X
(CM2CON<4>)
CPOL
caiNA ] \L (CM2CON<12) - COUT (CM2CON<8>) and
— Trigger to ADC
(DI E— C20UT
cvRer » D QP (CMSTAT<15)
PBCLK3 —p»|
Internal (1.2V)

Internally connected. See Section 32.0 “Comparator Voltage Reference (CVREF)” for more information.
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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-0 u-0 u-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
’ ON — — — — — — —
70 u-0 R/W-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 R/W-0
' — CVROE CVRR CVRSS CVR<3:0>
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

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 0.625 CVRSRC, with CVRSRC/24 step size
0 = 0.25 CVRSRC to 0.719 CVRSRC, 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 hits
When CVRR = 1:
CVREF = (CVR<3:0>/24) ¢ (CVRSRC)
When CVRR = 0:
CVREF = 1/4 ¢ (CVRSRC) + (CVR<3:0>/32) ¢ (CVRSRC)
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33.3

The Peripheral Module Disable (PMD) registers
provide a method to disable a peripheral module by
stopping all clock sources supplied to that module.
When a peripheral is disabled using the appropriate
PMD control bit, the peripheral is in a minimum power
consumption state. The control and status registers
associated with the peripheral are also disabled, so
writes to those registers do not have effect and read
values are invalid.

Peripheral Module Disable

To disable a peripheral, the associated PMDx bit must
be set to ‘1’. To enable a peripheral, the associated
PMDx bit must be cleared (default). See Table 33-1 for
more information.

Note:  Disabling a peripheral module while it's
ON bit is set, may result in undefined
behavior. The ON bit for the associated
peripheral module must be cleared prior to

disable a module via the PMDXx bits.

TABLE 33-1: PERIPHERAL MODULE DISABLE BITS AND LOCATIONS(®)
Peripheral PMDx bit Name Register Name and Bit Location

ADC1 AD1MD PMD1<0>
Comparator Voltage Reference CVRMD PMD1<12>
Comparator 1 CMP1MD PMD2<0>
Comparator 2 CMP2MD PMD2<1>
Input Capture 1 IC1MD PMD3<0>
Input Capture 2 IC2MD PMD3<1>
Input Capture 3 IC3MD PMD3<2>
Input Capture 4 IC4AMD PMD3<3>
Input Capture 5 IC5MD PMD3<4>
Input Capture 6 IC6MD PMD3<5>
Input Capture 7 IC7MD PMD3<6>
Input Capture 8 IC8MD PMD3<7>
Input Capture 9 ICOMD PMD3<8>
Output Compare 1 OC1MD PMD3<16>
Output Compare 2 OC2MD PMD3<17>
Output Compare 3 OC3MD PMD3<18>
Output Compare 4 OC4MD PMD3<19>
Output Compare 5 OC5MD PMD3<20>
Output Compare 6 OC6MD PMD3<21>
Output Compare 7 OC7MD PMD3<22>
Output Compare 8 OC8MD PMD3<23>
Output Compare 9 OC9MD PMD3<24>
Timerl T1MD PMD4<0>
Timer2 T2MD PMD4<1>
Timer3 T3MD PMD4<2>
Timer4 T4MD PMD4<3>
Timer5 T5MD PMD4<4>
Timer6 T6MD PMD4<5>
Timer7 T7MD PMD4<6>
Timer8 T8MD PMD4<7>
Timer9 TO9MD PMD4<8>
UART1 UimMD PMD5<0>
UART2 U2mMD PMD5<1>
Note 1: Not all modules and associated PMDx bits are available on all devices. See TABLE 1: “PIC32MZ EC

Family Features” for the lists of available peripherals.
2:  Module must not be busy after clearing the associated ON bit and prior to setting the USBMD bit.
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TABLE 34-2: ADEVCFG: ALTERNATE DEVICE CONFIGURATION WORD SUMMARY
? Bits
O~ = [ %)
5 Lo 2 3
23 B e 8 3
©

§ & E’ z = 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 E
=it @ =
£

31:16 — FUSBIDIO | IOLIWAY | PMDLIWAY | PGLIWAY — FETHIO | FMIIEN — — — — — — — — XXXX
FF40 | ADEVCFG3

15:0 USERID<15:0> XXXX

31:16 — UPLLFSEL — — — — — — — — — | — — FPLLODIV<2:0> XXXX
FF44 | ADEVCFG2

15:0 — FPLLMULT<6:0> FPLLICLK FPLLRNG<2:0> — FPLLIDIV<2:0> XXXX
Fras | ADEVCFGL 31:16 | FDMTEN DMTCNT<4:0> FWDTWINSZ<1:0> | FWDTEN | WINDIS WDTSPGM| WDTPS<4:0> XXXX

15:0 FCKSM<1:0> — — — OSCIOFNC| POSCMOD<1:0> IESO |FSOSCEN DMTINTV<2:0> FNOSC<2:0> XXXX

31:16 — EJTAGBEN — — — — — — — — — — — — — — XXXX
FF4C | ADEVCFGO

15:0 — DBGPER<2:0> — FSLEEP FECCCON<1:0> — BOOTISA | TRCEN ICESEL<1:0> JTAGEN DEBUG<1:0> XXXX

31:16 — — — — — — — — — — — — — — — — XXXX
FF50 | ADEVCP3

15:0 — — — — — — — — — — — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — XXXX
FF54 | ADEVCP2

15:0 — — — — — — — — — — — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — XXXX
FF58 | ADEVCP1

15:0 — — — — — — — — — — — — — — — — XXXX

31:16 — — — CP — — — — — — — — — — — — XXXX
FF5C| ADEVCPO

15:0 — — — — — — — — — — — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — XXXX
FF60 | ADEVSIGN3

15:0 — — — — — — — — — — — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — XXXX
FF64 | ADEVSIGN2

15:0 — — — — — — — — — — — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — XXXX
FF68 | ADEVSIGN1

15:0 — — — — — — — — — — — — — — — — XXXX

31:16 0 — — — — — — — — — — — — — — — XXXX
FF6C | ADEVSIGNO

15:0 — — — — — — — — — — — — — — — — XXXX
Legend: x = unknown value on Reset; — = Reserved, read as ‘1'. Reset values are shown in hexadecimal.
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PIC32MZ Embedded Connectivity (EC) Family

FIGURE 37-12:

SPIx MODULE SLAVE MODE (CKE = 0) TIMING CHARACTERISTICS

p——

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

. MSbin Bit 14 - 2% -1 LSb In
SP40. | gpap :::::2
—————

SSx I
f )) Z :
, SP50 ._&
SCKx ; ' ' . ! :
(CKP = 0) . : \ - . N\ .
' ——» :<_>' —>: :4— —>: -— '
| : SP71 ' SP70 ! S.P.73 SPY72 |
SCKx ____7___ﬁXL____J/C____\\_____//__S ¥ . !
(CKP=1) f . : ﬁ X :
! : ' — -— —! '4— '
ﬁ . I sP72 SP73
' ' ) —
SDOX . MSb A Bit 14 Y -1 >< LSb . 7:L
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! SP30,SP31 5pP51
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TABLE 37-32: SPIx MODULE SLAVE MODE (CKE = 0) TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for Industrial
Pa’\:gm. Symbol Characteristics® Min. |Typ.® | Max. | Units Conditions
SP70 |TscL SCKXx Input Low Time (Note 3) Tsck/2 — — ns —
SP71 |TscH SCKXx Input High Time (Note 3) Tsck/2 — — ns —
SP72 |TscF SCKXx Input Fall Time — — — ns |See parameter DO32
SP73 |TscR SCKXx Input Rise Time — — — ns |See parameter DO31
SP30 |TooF SDOx Data Output Fall Time (Note 4) — — — ns |See parameter DO32
SP31 |TooR SDOx Data Output Rise Time (Note 4) — — — ns |See parameter DO31
SP35 |TscH2DpoV,|SDOx Data Output Valid after — — 7 ns |VbDD > 2.7V
TscL2poV |SCKx Edge — — 10 ns |VbbD<2.7V
SP40 |TbivV2scH, |Setup Time of SDIx Data Input 5 — — ns —
ToivV2scL |to SCKx Edge
SP41 |TscH2pIL, |Hold Time of SDIx Data Input 5 — — ns —
TscL2DlL |to SCKx Edge
SP50 |TssL2scH, |SSx { to SCKx T or SCKx Input 88 — — ns —
TssL2scL
SP51 |TssH2poZ |SSx T to SDOx Output 25 — 12 ns —
High-Impedance (Note 3)
SP52 | TscH2ssH |SSx after SCKx Edge 10 — — ns —
TscL2ssH
Note 1. These parameters are characterized, but not tested in manufacturing.

2: Datain “Typical” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance

only and are not tested.
3:  The minimum clock period for SCKx is 20 ns.
4: Assumes 10 pF load on all SPIx pins.
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FIGURE 37-30: EJTAG TIMING CHARACTERISTICS

—— T1cKeye —P: : |
I
L Troknigh ' Ttckiow ! >
< Pid L | Tl‘f
! | I M
' I I G
TCK ! [ N AN
I ! g !
I | \ Trf \ |
| | !
- PR G G
| | |
DI : — . 7N |
* P>, o l‘_lf’l |
" Trsetup 'TThold: I :‘_’: tlhf |
| | Trf | |
— :
1 I J
TDO D L
| T ' :H: !
TRST*low T1000u T‘IrDo t.t
TRST* —_ | g zstate
N :
P |
P | |:| Defined D Undefined
! Tl'f | 1

TABLE 37-48: EJTAG TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
Pell\rlzm. Symbol Description(l) Min. | Max. | Units Conditions
EJ1 TTCKCYC TCK Cycle Time 25 — ns —
EJ2 TTCKHIGH TCK High Time 10 — ns —
EJ3 TTCKLOW TCK Low Time 10 — ns —
EJ4 TTSETUP TAP Signals Setup Time Before 5 — ns —
Rising TCK
EJ5 TTHOLD TAP Signals Hold Time After 3 — ns —
Rising TCK
EJ6 TTDOOUT TDO Output Delay Time from — 5 ns —
Falling TCK
EJ7 TTDOZSTATE |TDO 3-State Delay Time from — 5 ns —
Falling TCK
EJ8 TTRSTLOW  |TRST Low Time 25 — ns —
EJ9 TRF TAP Signals Rise/Fall Time, All — — ns —
Input and Output

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