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Email: info@E-XFL.COM

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"

Active

MIPS32® microAptiv™

32-Bit Single-Core

200MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
120

1MB (1M x 8)

FLASH

256K x 8

1.7V ~ 3.6V

A/D 45x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

288-LFBGA

288-LFBGA (15x15)

https://www.e-xfl.com/product-detail/microchip-technology/pic32mz1025daa288t-i-4j

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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PIC32MZ Graphics (DA) Family

FIGURE 2-4: PRIMARY CRYSTAL
OSCILLATOR CIRCUIT
RECOMMENDATIONS

Circuit A

J

Circuit B
Not Recommended

Circuit C

Not Recommended

Note: For recommended resistor values versus
crystal/frequency, Refer to the “PIC32MK
GP/MC Family Silicon Errata and Data
Sheet Clarification” (DS80000737), which
is available for download from the Micro-
chip web site (www.microchip.com).

2.8 Unused 1I/Os

Unused I/O pins should not be allowed to float as
inputs. They can be configured as outputs and driven
to a logic-low state.

Alternatively, inputs can be reserved by connecting the
pin to Vss through a 1k to 10k resistor and configuring
the pin as an input.

© 2015-2018 Microchip Technology Inc.
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TABLE 4-13: SYSTEM BUS TARGET PROTECTION GROUP 3 REGISTER MAP
@ Bits
O~ )
‘E :&I 9] ) j=) 1]
2 = o 3 <=( o
© é §§ g 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= [}
31:16| MULTI — — — CODE<3:0> — — — — — — — — 0000
8C20| SBT3ELOGH1
15:0 INITID<7:0> REGION<3:0> — CMD<2:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
8C24| SBT3ELOG2
15:0 — — — — — — — — — — — — — — GROUP<1:0> 0000
31:16 — — — — — — — ERRP — — — — — — — — 0000
8C28| SBT3ECON
15:0 — — — — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
8C30| SBT3ECLRS
15:0 — — — — — — — — — — — — — — — CLEAR |0000
31:16 — — — — — — — — — — — — — — — — 0000
8C38| SBT3ECLRM
15:0 — — — — — — — — — — — — — — — 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
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxXx
31:16 — — — — — — — — — — — — — — — — XXXX
8C58| SBT3WRO
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxXx
31:16 BASE<21:6> XXXX
8C60| SBT3REGH1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16 — — — — — — — — — — — — — — — — XXXX
8C70| SBT3RD1
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxXx
31:16 — — — — — — — — — — — — — — — — XXXX
8C78| SBT3WR1
15:0 — — — — — — — — — — — — 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
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxXx
31:16 — — — — — — — — — — — — — — — — XXXX
8C98| SBT3WR2
15:0 — — — — — — — — — — — — 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 4-8 for the actual reset values.
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TABLE 4-21: SYSTEM BUS TARGET PROTECTION GROUP 11 REGISTER MAP
@ Bits
O~ . o
T Lo 2 2
23 Be 3 =9
© ';-'5 §§ g 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= [}
31:16( MULTI — — — CODE<3:0> — — — — — — — — 0000
9420| SBT11ELOG1
15:0 INITID<7:0> REGION<3:0> — CMD<2:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
9424 | SBT11ELOG2
15:0 — — — — — — — — — — — — — — GROUP<1:0> 0000
31:16 — — — — — — — ERRP — — — — — — — — 0000
9428 | SBT11ECON
15:0 — — — — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
9430| SBT11ECLRS
15:0 — — — — — — — — — — — — — — — CLEAR |0000
31:16 — — — — — — — — — — — — — — — — 0000
9438 | SBT11ECLRM
15:0 — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXXX
9440| SBT11REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16 — — — — — — — — — — — — — — — — XXXX
9450| SBT11RDO
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxx
31:16 — — — — — — — — — — — — — — — — XXXX
9458 | SBT11WRO
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxx
31:16 BASE<21:6> XXXX
9460| SBT11REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16 — — — — — — — — — — — — — — — — XXXX
9470| SBT11RD1
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxx
31:16 — — — — — — — — — — — — — — — — XXXX
9478 | SBT11WR1
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxx
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 4-8 for the actual reset values.
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REGISTER 6-1: RCON: RESET CONTROL REGISTER

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

WDTO: Watchdog Timer Time-out Flag bit
1 = WDT Time-out has occurred

0 = WDT Time-out has not occurred
SLEEP: Wake From Sleep Flag bit

1 = Device was in Sleep mode

0 = Device was not in Sleep mode
IDLE: Wake From Idle Flag bit

1 = Device was in Idle mode

0 = Device was not in Idle mode
BOR: Brown-out Reset Flag bit®

1 = Brown-out Reset has occurred

0 = Brown-out Reset has not occurred
POR: Power-on Reset Flag bit®

1 = Power-on Reset has occurred

0 = Power-on Reset has not occurred

User software must clear this bit to view the next detection.

DS60001361F-page 124
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
g ~ = ® Bits "
T ¥ F-’Ew 2 T
<8 58 | & &
g ) g 8 = 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 1771 16/0 =
<
o140| 1Pco 31:16 — — — INTOIP<2:0> INTOIS<1:0> — — — CS11P<2:0> CS11S<1:0> 0000
15:0 — — — CS0IP<2:0> CS0I1S<1:0> — — — CTIP<2:0> CTIS<1:0> 0000
o150| 1Pt 31:16 — — — OC11P<2:0> OC11S<1:0> — — — IC1IP<2:0> IC11S<1:0> 0000
15:0 — — — IC1EIP<2:0> IC1EIS<1:0> — — — T1IP<2:0> T11S<1:0> 0000
o160| 1PC2 31:16 — — — 1C2IP<2:0> 1C21S<1:0> — — — IC2EIP<2:0> IC2EIS<1:0> 0000
15:0 — — — T2IP<2:0> T21S<1:0> — — — INT1IP<2:0> INT11S<1:0> 0000
31:16 — — — IC3EIP<2:0> IC3EIS<1:0> — — — T3IP<2:0> T3I1S<1:0> 0000
0170} 1PC3 15:0 — — — INT2IP<2:0> INT2IS<1:0> — — — 0OC2IP<2:0> 0OC2IS<1:0> 0000
o180| 1pca 31:16 — — — T41P<2:0> T41S<1:0> — — — INT3IP<2:0> INT3IS<1:0> 0000
15:0 — — — OC3IP<2:0> OC3IS<1:0> — — — IC3IP<2:0> IC31S<1:0> 0000
o190| IPcs 31:16 — — — INT4IP<2:0> INT41S<1:0> — — — OC41P<2:0> OC418<1:0> 0000
15:0 — — — 1C41P<2:0> 1C41S<1:0> — — — IC4EIP<2:0> IC4EIS<1:0> 0000
o180! 1PCs 31:16 — — — OC5IP<2:0> OC51S<1:0> — — — IC5IP<2:0> IC51S<1:0> 0000
15:0 — — — IC5EIP<2:0> IC5EIS<1:0> — — — T5IP<2:0> T51S<1:0> 0000
31:16 — — — 0OC61P<2:0> 0OC61S<1:0> — — — 1C6IP<2:0> 1C61S<1:0> 0000
01801 IPC7 15:0 — — — IC6EIP<2:0> IC6EIS<1:0> — — — T6IP<2:0> T61S<1:0> 0000
o1co| 1Pcs 31:16 — — — OC71P<2:0> OC71S<1:0> — — — IC7IP<2:0> IC71S<1:0> 0000
15:0 — — — IC7EIP<2:0> IC7EIS<1:0> — — — T71P<2:0> T71S<1:0> 0000
o100l 1Pce 31:16 — — — 0OC8IP<2:0> OC8IS<1:0> — — — IC8IP<2:0> 1C81S<1:0> 0000
15:0 — — — IC8EIP<2:0> IC8EIS<1:0> — — — T8IP<2:0> T8IS<1:0> 0000
o1eo| 1PC10 31:16 — — — OC9IP<2:0> OC9IS<1:0> — — — 1C9IP<2:0> 1C91S<1:0> 0000
15:0 — — — IC9EIP<2:0> IC9EIS<1:0> — — — T9IP<2:0> T9IS<1:0> 0000
o1Fo| 1Pc11 31:16 — — — ADCDC2IP<2:0> ADCDC2IS<1:0> — — — ADCDC11P<2:0> ADCDC11S<1:0> (0000
15:0 — — — ADCFIFOIP<2:0> ADCFIFOIS<1:0> — — — ADCIP<2:0> ADCIS<1:0> 0000
0200| 1pC12 31:16 — — — ADCDC6IP<2:0> ADCDC6S<1:0> — — — ADCDC5IP<2:0> ADCDC5IS<1:0> |0000
15:0 — — — ADCDC4IP<2:0> ADCDC41S<1:0> — — — ADCDC3IP<2:0> ADCDC3IS<1:0> (0000
0210| 1PC13 31:16 — — — ADCDF41P<2:0> ADCDF4IS<1:0> — — — ADCDF3IP<2:0> ADCDF3IS<1:0> |0000
15:0 — — — ADCDF2IP<2:0> ADCDF2IS<1:0> — — — ADCDF11P<2:0> ADCDF11S<1:0>  |0000
0220| 1PC14 31:16 — — — ADCDOIP<2:0> ADCDOIS<1:0> — — — ADCFLTIP<2:0> ADCFLTIS<1:0> 0000
15:0 — — — ADCDF6IP<2:0> ADCDF6IS<1:0> — — — ADCDF5IP<2:0> ADCDF5IS<1:0> {0000
0230| 1PC15 31:16 — — — ADCD41P<2:0> ADCDA41S<1:0> — — — ADCD3IP<2:0> ADCD3IS<1:0> 0000
15:0 — — — ADCD2IP<2:0> ADCD2IS<1:0> — — — ADCD1IP<2:0> ADCD11S<1:0> 0000
o240| 1PC16 31:16 — — — ADCD8IP<2:0> ADCD8IS<1:0> — — — ADCD71P<2:0> ADCD71S<1:0> 0000
15:0 — — — ADCD6IP<2:0> ADCD61S<1:0> — — — ADCD5IP<2:0> ADCD5IS<1:0> 0000
0250 | 1pC17 31:16 — — — ADCD12IP<2:0> ADCD121S<1:0> — — — ADCD11IP<2:0> ADCD111S<1:0> 0000
15:0 — — — ADCD10IP<2:0> ADCD101S<1:0> — — — ADCD9IP<2:0> ADCD9IS<1:0> 0000
0260| 1PC18 31:16 — — — ADCD16IP<2:0> ADCD161S<1:0> — — — ADCD15IP<2:0> ADCD15IS<1:0> (0000
15:0 — — — ADCD141P<2:0> ADCD141S<1:0> — — — ADCD13IP<2:0> ADCD13IS<1:0> (0000
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 12.2 “CLR, SET,

and INV Registers” for more information.
This bit is only available on devices with a Crypto module.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
g ~ = ® Bits "
¥ o8 = °
3| 2E | & g
ER §’ S | = | 3us 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 1812 17/1 16/0 x
£~ o <
£
0608 | oFFogs [S116L = — - - — - - — — = = — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
06CC| OFF099 31:16 - | - | _ | _ | _ | - | _ | - | - - - — = = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
06D0 | OFF100
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16>  [0000
06D4 | OFF101
15:0 VOFF<15:1> | —  Joooo
06D8| OFF102 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
06DC| OFF103
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
06E0| OFF104
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16> _ [0000
06E4 | OFF105
15:0 VOFF<15:1> —  |oooo
06E8 | OFF106 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> —  |oooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
06EC|OFF107
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
06F4 | OFF109
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =T =1 = = = = = = VOFF<17:16>  |0000
06F8 | OFF110
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
06FC| OFF111
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> _ [0000
0700 | OFF112
15:0 VOFF<15:1> [ —  Joooo
o704 | orF113 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
0708 | OFF114
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
070C| OFF115
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0710 | OFF116
15:0 VOFF<15:1> [ —  Joooo
o714 | opF117 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ — Joooo
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 12.2 “CLR, SET,

and INV Registers” for more information.

2: This bit is only available on devices with a Crypto module.
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REGISTER 9-1: PRECON: PREFETCH MODULE CONTROL REGISTER
Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
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-0 U-0 U-0
31:24
— — — — — PFMSECEN — —
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
70 U-0 U-0 R/W-0 R/W-0 U-0 R/W-1 R/W-1 R/W-1
' — — PREFEN<1:0> — PFMWS<2:0>(1)
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-27
bit 26

bit 25-6
bit 5-4

bit 3
bit 2-0

Note 1:

Unimplemented: Write ‘0’; ignore read

PFMSECEN: Flash SEC Interrupt Enable bit

1 = Generate an interrupt when the PFMSEC bit (PRESTAT<26>) is set
0 = Do not generate an interrupt when the PFMSEC bit is set
Unimplemented: Write ‘0’; ignore read

PREFEN<1:0>: Predictive Prefetch Enable bits

11 = Enable predictive prefetch for any address

10 = Enable predictive prefetch for CPU instructions and CPU data
01 = Enable predictive prefetch for CPU instructions only

00 = Disable predictive prefetch

Unimplemented: Write ‘0’; ignore read

PFMWS<2:0>: PFM Access Time Defined in Terms of SYSCLK Wait States bits(®)
111 = Seven Wait states

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

For the Wait states to SYSCLK relationship, refer to Table 44-16 in Section44.0 “Electrical
Characteristics”.

© 2015-2018 Microchip Technology Inc.
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NOTES:
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TABLE 12-13: PERIPHERAL PIN SELECT INPUT REGISTER MAP
@ Bits
o = — @ 2]
8o | 22 g 2
s 58 i o
S g gz = | 3115 | 30114 | 2013 | 2812 | 2711 | 26/10 | 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 1600 | =
=2 [n) <
£
3116 — = = = = = = = = = = = = = = —  [oo00
1404 | INTIR
150 | — = = = = = = = = = = = INT1R<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
1408 | INT2R
150 | — = = = = = = = = = = = INT2R<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
140C | INT3R
150 | — = = = = = = = = = = = INT3R<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
1410 | INT4R
150 | — = = = = = = = = = = = INT4R<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
1418 | T2CKR
150 | — = = = = = = = = = = = T2CKR<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
141C | T3CKR
150 | — = = = = = = = = = = = T3CKR<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
1420 | T4CKR
150 | — = = = = = = = = = = = T4CKR<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
1424 | T5CKR
150 | — = = = = = = = = = = = T5CKR<3:0> 0000
36| — — — — — — — — — — — — — - | - — | o000
1428 | T6CKR
150 | — = = = = = = = = = = = T6CKR<3:0> 0000
36| — — — — — — — — — — — — — - | - — | o000
142C | T7CKR
150 | — = = = = = = = = = = = T7CKR<3:0> 0000
36| — — — — — — — — — — — — — - | - — | o000
1430 | T8CKR
150 | — = = = = = = = = = = = T8CKR<3:0> 0000
36| — — — — — — — — — — — — — - | - — | o000
1434 | T9CKR
150 | — = = = = = = = = = = = TICKR<3:0> 0000
36| — — — — — — — — — — — — — - | - — | o000
1438 IC1R
150 | — = = = = = = = = = = = IC1R<3:0> 0000
36| — — — — — — — — — — — — — - | - — | o000
143C | IC2R
150 | — = = = = = = = = = = = IC2R<3:0> 0000
36| — — — — — — — — — — — — — - | - — | o000
1440 IC3R
150 | — = = = = = = = = = = = IC3R<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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REGISTER 22-12: SQI1STAT1: SQI STATUS REGISTER 1

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 — — — — — — — —
23:16 u-0 u-0 R-0 R-0 R-0 R-0 R-0 R-0
’ — — TXBUFFREE<5:0>
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
15:8 — — — — — — — —
2.0 u-0 u-0 R-0 R-0 R-0 R-0 R-0 R-0
' — — RXBUFCNT<5:0>
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 31-22 Unimplemented: Read as ‘0’
bit 21-16 TXBUFFREE<5:0>: Transmit buffer Available Word Space bits
bit 15-6 Unimplemented: Read as ‘0’

bit 5-0

RXBUFCNT<5:0>: Number of words of read data in the buffer

© 2015-2018 Microchip Technology Inc.

DS60001361F-page 355




PIC32MZ Graphics (DA) Family

REGISTER 28-3:

RNGPOLYx: RANDOM NUMBER GENERATOR POLYNOMIAL REGISTER ‘x’

(‘x’=10R2)
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-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
31:24 POLY<31:24>
R/W-1 R/W-1 R/W-1 R/W-1 | R/W-1 R/W-1 R/W-1 R/W-1
23:16 POLY<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 POLY<15:8>
_ R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 R/W-0 R/W-0 R/W-0
7:0 POLY<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 31-0 POLY<31:0>: PRNG LFSR Polynomial MSb/LSb bits (RNGPOLY1 = LSb, RNGPOLY2 = MSb)

REGISTER 28-4:

RNGNUMGENx: RANDOM NUMBER GENERATOR REGISTER ‘X’ (‘'x’ =1 OR 2)

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-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
31:24 RNG<31:24>
R/W-1 R/W-1 R/W-1 R/W-1 | R/W-1 R/W-1 R/W-1 R/W-1
23:16 RNG<23:16>
R/W-1 R/W-1 R/W-1 R/W-1 | R/W-1 R/W-1 R/W-1 R/W-1
15:8 RNG<15:8>
_ R/W-1 R/W-1 R/W-1 R/W-1 | R/W-1 R/W-1 R/W-1 R/W-1
7:0 RNG<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 31-0 RNG<31:0>: Current PRNG MSb/LSb Value bits (RNGNUMGEN1 = LSb, RNGNUMGEN2 = MSb)
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TABLE 29-2:

ADC REGISTER MAP (CONTINUED)

° Bits ”
g g Register g g
S E Name E 31/15 30/14 20/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 215 20/4 1913 1812 171 16/0 S::
B04C |[ADCCMP3 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
BO50 |[ADCCMPEN4 [31:16] CMPE31 | CMPE30 | CMPE29 | CMPE28 | CMPE27 | CMPE26 | CMPE25 | CMPE24 | CMPE23 | CMPE22 | CMPE21 | CMPE20 | CMPE19 | CMPE18 | CMPE17 | CMPE16 [0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE11 | CMPE10 | CMPE9 | CMPE8 | CMPE7 | CMPE6 | CMPE5 | CMPE4 | CMPE3 | CMPE2 | CMPE1 | CMPEO [0000
B054 |ADCCMP4 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
B058 |[ADCCMPEN5  [31:16] CMPE31 | CMPE30 | CMPE29 | CMPE28 | CMPE27 | CMPE26 | CMPE25 | CMPE24 | CMPE23 | CMPE22 | CMPE21 | CMPE20 | CMPE19 | CMPE18 | CMPE17 | CMPE16 |0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE11 | CMPE10 | CMPE9 | CMPE8 | CMPE7 | CMPE6 | CMPE5 | CMPE4 | CMPE3 | CMPE2 | CMPE1 | CMPEO [0000
BO5C [ADCCMP5 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
BO60 [ADCCMPEN6  [31:16] CMPE31 | CMPE30 | CMPE29 | CMPE28 | CMPE27 | CMPE26 | CMPE25 | CMPE24 | CMPE23 | CMPE22 | CMPE21 | CMPE20 | CMPE19 | CMPE18 | CMPE17 | CMPE16 [0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE11 | CMPE10 | CMPE9 | CMPE8 | CMPE7 | CMPE6 | CMPE5 | CMPE4 | CMPE3 | CMPE2 | CMPE1 | CMPEO [0000
B064 |JADCCMP6G 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
B068 [ADCFLTR1 31:16] AFEN | DATA16EN | DFMODE | OVRSAM<2:0> | AFGEEN [ AFrRDY | — | — = CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
BO6C |ADCFLTR2 31:16] AFEN [ DATA16EN | DFMODE | OVRSAM<2:0> | AFGlEN [ AFRDY | — | — = CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
B070 [ADCFLTR3 31:16] AFEN | DATA16EN | DFMODE | OVRSAM<2:0> | AFGEEN [ AFrRDY | — | — = CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
BO74 [ADCFLTR4  [31:16] AFEN [ DATA16EN | DFMODE | OVRSAM<2:0> | AFGEN [ AFRDY | — | — — CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
BO78 [ADCFLTR5 31:16] AFEN [ DATA16EN | DFMODE | OVRSAM<2:0> | AFGlEN [ AFRDY | — | — = CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
BO7C|ADCFLTR6 31:16] AFEN | DATA16EN | DFMODE | OVRSAM<2:0> | AFGEEN [ AFrRDY | — | — = CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
B080 |ADCTRG1 31:18]  — — — TRGSRC3<4:0> — — — TRGSRC2<4:0> 0000
150 — — — TRGSRC1<4:0> — — — TRGSRCO0<4:0> 0000
B084 [ADCTRG2 3116]  — — — TRGSRC7<4:0> — — — TRGSRC6<4:0> 0000
150 — — — TRGSRC5<4:0> — — — TRGSRC4<4:0> 0000
B088 [ADCTRG3 36| — — — TRGSRC11<4:0> — — — TRGSRC10<4:0> 0000
150 — — — TRGSRCY9<4:0> — — — TRGSRC8<4:0> 0000
BOAO [ADCCMPCON1 [31:16 CVDDATA<15:0> 0000
150 — — AINID<5:0> ENDCMP |DCMPGIEN| DCMPED | IEBTWN IEHIHI IEHILO | IELOHI | IELOLO |0000
BOA4|ADCCMPCON2 [31:16]  — — — - | - 1T = 1T =71 = — — — — — — — —  loooo
150 — — — AINID<4:0> ENDCMP |DCMPGIEN| DCMPED | IEBTWN IEHIHI IEHILO | IELOHI | IELOLO [0000
BOAS|ADCCMPCONS [31:16] — = = — [ =1 =T =T = = = = = = = = —  |oooo
150 — — — AINID<4:0> ENDCMP |DCMPGIEN| DCMPED | IEBTWN IEHIHI IEHILO | IELOHI | IELOLO [0000

Note 1

Before enabling the ADC, the user application must initialize the ADC calibration values by copying them from the factory-programmed DEVADCx Flash registers into the corresponding ADCXCFG registers.
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REGISTER 29-27: ADCXTIME: DEDICATED ADCx TIMING REGISTER (‘x’ = 0 THROUGH 4)

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
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 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
31:24 — — — ADCEIS<2:0> SELRES<1.0>
_ u-0 R/W-0 R/W-0 RWO | Rwo | RWO RW-0 [ RW-O
23:16 — ADCDIV<6:0>
] u-0 u-0 u-0 u-0 u-0 u-0 RW-0 ] R/W-0
15:8 — — — — — — SAMC<9:8>
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RW-0 | R/W-0
0 SAMC<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29
bit 28-26

bit 25-24

bit 23
bit 22-16

bit 15-10
bit 9-0

Unimplemented: Read as ‘0’

ADCEIS<2:0>: ADCx Early Interrupt Select bits

111 = The data ready interrupt is generated 8 ADC clocks prior to the end of conversion
110 = The data ready interrupt is generated 7 ADC clocks prior to the end of conversion

001 = The data ready interrupt is generated 2 ADC clocks prior to the end of conversion
000 = The data ready interrupt is generated 1 ADC clock prior to the end of conversion
Note: All options are available when the selected resolution, specified by the SELRES<1:0> bits

(ADCxTIME<25:24>), is 12-bit or 10-bit. For a selected resolution of 8-bit, options from ‘000’
to ‘101’ are valid. For a selected resolution of 6-bit, options from ‘000’ to ‘011’ are valid.

SELRES<1:0>: ADCx Resolution Select bits

11 =12 bits

10 =10 bits

01 = 8 bits

00 = 6 bits

Note:  Changing the resolution of the ADC does not shift the result in the corresponding ADCDATAX
register. The result will still occupy 12 bits, with the corresponding lower unused bits setto ‘0.
For example, a resolution of 6 bits will result in ADCDATAx<5:0> being set to ‘0’, and
ADCDATAX<11:6> holding the result.

Unimplemented: Read as ‘0’

ADCDIV<6:0>: ADCx Clock Divisor bits

These bits divide the ADC control clock with period Ta to generate the clock for ADCx (TADX).

1111111 =254 * TQ = TADX

0000011 =6 * Ta = TADX

0000010 =4 * Ta = TADX

0000001 =2 * TQ = TADX

0000000 = Reserved

Unimplemented: Read as ‘0’

SAMC<9:0>: ADCx Sample Time bits

Where TADX = period of the ADC conversion clock for the dedicated ADC controlled by the ADCDIV<6:0>
bits.

1111111111 = 1025 TADX

0000000001 = 3 TADX
0000000000 = 2 TADX
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REGISTER 31-16: ETHRXOVFLOW: ETHERNET CONTROLLER RECEIVE OVERFLOW STATISTICS

REGISTER
Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
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
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ RXOVFLWCNT<15:8>
7.0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ RXOVFLWCNT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 RXOVFLWCNT<15:0>: Dropped Receive Frames Count bits
Increment counter for frames accepted by the RX filter and subsequently dropped due to internal receive
error (RXFIFO overrun). This event also sets the RXOVFLW bit (ETHIRQ<0>) interrupt flag.
Note 1: This register is only used for RX operations.
2. This register is automatically cleared by hardware after a read operation, unless the byte enables for
bytes 0/1 are ‘0’.
3: Itis recommended to use the SET, CLR, or INV registers to set or clear any bit in this register. Setting or

clearing any bits in this register should only be done for debug/test purposes.
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NOTES:
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REGISTER 38-33: DDRSCLCFG2: DDR SCL CONFIGURATION REGISTER 2

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 — — — — — — — —
u-0 u-0 u-0 U-0 u-0 U-0 U-0 u-0
15:8 — — — — — — — —
7.0 u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0
' — — — — — — SCLLANSEL<1:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-2 Unimplemented: Read as ‘0’
bit 1-0  SCLLANSEL<1:0>: Memory Lane Select bits

These bits can be used to run the SCL on a limited number of lanes rather than all lanes by default. Lanes
with the corresponding bit set are not checked by SCL.

11 = Reserved; do not use
10 = Use the upper byte lane
01 = Use the lower byte lane
00 = Use both lanes
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FIGURE 40-1: XLP DEVICE BLOCK DIAGRAM
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REGISTER 41-10: CFGEBIA: EXTERNAL BUS INTERFACE ADDRESS PIN CONFIGURATION

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
31:24 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-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
23:16 EBIA23EN | EBIA22EN | EBIA21EN | EBIA20EN | EBIA19EN | EBIA18EN | EBIA17EN | EBIA16EN
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 EBIA15EN | EBIA14EN | EBIA13EN | EBIA12EN | EBIA1MEN | EBIA10EN | EBIA9EN EBIASEN
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 EBIA7EN EBIAGEN EBIA5SEN EBIA4EN EBIA3EN EBIA2EN EBIA1EN EBIAOEN
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 31-24 Unimplemented: Read as ‘0’
bit 23-0 EBIA23EN:EBIAOEN: EBI Address Pin Enable bits

1 = EBIAX pin is enabled for use by EBI
0 = EBIAX pin has is available for general use

Note:  When EBIMD = 1, the bits in this register are ignored and the pins are available for general use. I
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44.1 DC Characteristics
TABLE 44-1: OPERATING MIPS VS. VOLTAGE

Vppio Range VDDCORE Max. Frequency
I - Range Temp. Range
Characteristic (in Volts) . | in°C Comments
(Note 1) (in Volts) (in °C) PIC32MZ DA Devices
(Note 1)
DC5 2.2V-3.6V 1.7V-1.9V -40°C to +85°C 200 MHz —

Note 1. Overall functional device operation below operating voltages guaranteed (but not characterized) until
Reset is issued. All device Analog modules, when enabled, will function, but with degraded performance
below operating voltages. Refer to Table 44-5 for Reset values.

TABLE 44-2: THERMAL OPERATING CONDITIONS

Rating Symbol | Min. Typ. Max. Unit

Industrial Temperature Devices
Operating Junction Temperature Range TJ -40 — +125 °C
Operating Ambient Temperature Range TA -40 — +85 °C

Power Dissipation:
Internal Chip Power Dissipation:
PINT = VDDIO x (IDD — S I0H) PD PINT + PI/O w
1/0 Pin Power Dissipation:
Piio = S (({VDDIO — VOH} x IoH) + S (VoL x loL))

Maximum Allowed Power Dissipation PDMmAX (Ty—TA)BJA w

TABLE 44-3: THERMAL PACKAGING CHARACTERISTICS

Characteristics Symbol | Typ. Max. Unit Notes
Package Thermal Resistance, 169-pin LFBGA (11x11x1.4 mm) 6JA 25 — °C/W 1
Package Thermal Resistance, 169-pin LFBGA (11x11x1.56 mm) 0JA 24 — °C/W 1,2
Package Thermal Resistance, 176-pin LQFP (20x20x1.45 mm) 6JA 17 — °C/W 1
Package Thermal Resistance, 176-pin LQFP (20x20x1.45 mm) 6JA 19 — °C/W 1,2
Package Thermal Resistance, 288-pin LFBGA (15x15x1.4 mm) 0JA 22 — °C/W 1

Note 1: Junction to ambient thermal resistance, Theta-JA (6JA) numbers are achieved by package simulations.
2: Devices with internal DDR2 SDRAM.
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FIGURE 44-2: EXTERNAL CLOCK TIMING
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TABLE 44-23: EXTERNAL CLOCK TIMING REQUIREMENTS

Standard Operating Conditions: Vbbio=2.2V to 3.6V,
AC CHARACTERISTICS VDDCoRE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
Pa;\:(z;lm. Symbol Characteristics Min. Typ.(l) Max. Units Conditions
0S10 |[Fosc External CLKI Frequency DC — 64 MHz |EC (Note 2)
(External clocks allowed only
in EC and ECPLL modes)
0S13 Oscillator Crystal Frequency 4 — 32 MHz |HS (Note 2)
0Ss15 32 32.768 100 kHz |Sosc (Note 2)
0S20 |[Tosc Tosc = 1/Fosc — — — — |See parameter
08S10 for Fosc
value
0S30 |TosL, External Clock In (OSC1) 0.375x Tosc — — ns |EC (Note 2)
TosH High or Low Time
0S31 |TosR, |External Clock In (OSC1) — — 7.5 ns |EC (Note 2)
TosF Rise or Fall Time
0S40 |TosT Oscillator Start-up Timer Period — 1024 — Tosc |(Note 2)
(Only applies to HS, HSPLL,
and Sosc Clock Oscillator
modes)
0S41 |TrscMm |Primary Clock Fail Safe — 2 — ms |[(Note 2)
Time-out Period
0S42 |Gm External Oscillator — 400 — MA/V |VDDIO = 3.3V,
Transconductance TA = +25°C
(Note 2)
Note 1. Data in “Typical” column is at 3.3V, +25°C unless otherwise stated. Parameters are characterized but are
not tested.

2: This parameter is characterized, but not tested in manufacturing.
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