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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

MIPS32® microAptiv™

32-Bit Single-Core

200MHz

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

2MB (2M x 8)

FLASH

512K x 8

2.3V ~ 3.6V

A/D 48x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)
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PIC32MZ Embedded Connectivity (EC) Family

TABLE 1-10: 12C1 THROUGH I2C5 PINOUT I/O DESCRIPTIONS
Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin Tpme BTUff(ér Description
QFN/ TQFP VTLA TQFP/ P yP
TQFP LQFP
Inter-Integrated Circuit 1
SCL1 44 66 B37 95 /O ST 12C1 Synchronous Serial Clock Input/Output
SDA1 43 67 A45 96 /0 ST I12C1 Synchronous Serial Data Input/Output
Inter-Integrated Circuit 2
SCL2 — 59 A4l 85 1/0 ST 12C2 Synchronous Serial Clock Input/Output
SDA2 — 60 B34 86 /0 ST 12C2 Synchronous Serial Data Input/Output
Inter-Integrated Circuit 3
SCL3 51 58 A39 80 /0 ST 12C3 Synchronous Serial Clock Input/Output
SDA3 50 57 B31 79 /0 ST I12C3 Synchronous Serial Data Input/Output
Inter-Integrated Circuit 4
SCL4 6 12 B7 16 1/0 ST 12C4 Synchronous Serial Clock Input/Output
SDA4 5 11 A8 15 /0 ST 12C4 Synchronous Serial Data Input/Output
Inter-Integrated Circuit 5
SCL5 42 65 Ad4 91 /0 ST 12C5 Synchronous Serial Clock Input/Output
SDA5 41 64 B36 90 /0 ST I12C5 Synchronous Serial Data Input/Output
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
TABLE 1-11: COMPARATOR 1, COMPARATOR 2 AND CVREF PINOUT I/O DESCRIPTIONS
Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin Tpme BTUff(;r Description
QFN/ | “rorp | yria | TQFPH P P
TQFP LQFP
Comparator Voltage Reference
CVREF+ 16 29 A20 40 | Analog |Comparator Voltage Reference (High) Input
CVREF- 15 28 B15 39 | Analog |[Comparator Voltage Reference (Low) Input
CVREFOUT 23 34 B19 49 (0] Analog |Comparator Voltage Reference Output
Comparator 1
C1lINA 11 20 B11 25 | Analog |Comparator 1 Positive Input
C1lINB 12 21 Al3 26 | Analog |Comparator 1 Selectable Negative Input
C1INC 5 11 A8 15 | Analog
C1IND 4 10 B6 14 | Analog
CclouT PPS PPS PPS PPS (0] — Comparator 1 Output
Comparator 2
C2INA 13 22 Al4 31 | Analog |Comparator 2 Positive Input
C2INB 14 23 Al6 34 | Analog |Comparator 2 Selectable Negative Input
C2INC 10 16 B9 21 | Analog
C2IND 6 12 B7 16 | Analog
C20UT PPS PPS PPS PPS (0] — Comparator 2 Output
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity (EC) Family

TABLE 1-12: PMP PINOUT 1I/O DESCRIPTIONS

Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin Tpme BTUH(;" Description
QFN/ TQFP VTLA TQFP/ P yP
TQFP LQFP

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

PMA1 29 43 A28 51 /0 TTL/ST |Parallel Master Port Address bit 1 Input (Buffered
Slave modes) and Output (Master modes)

PMA2 10 16 B9 21 (0] — Parallel Master Port Address (Demultiplexed Master

PMA3 6 12 B7 52 o) — modes)

PMA4 5 11 A8 68 (0] —

PMA5 4 2 B1 2 (0] —

PMA6 16 6 B3 6 (0] —

PMA7 22 33 A23 48 (0] —

PMAS8 42 65 Ad4 91 (0] —

PMA9 41 64 B36 90 (0] —

PMA10 21 32 B18 a7 (0] —

PMA11 27 41 A27 29 (0] —

PMA12 24 7 A6 11 (0] —

PMA13 23 34 B19 28 (0] —

PMA14 45 61 A42 87 (0] —

PMA15 43 68 B38 97 (0] —

PMCS1 45 61 A42 87 (0] — Parallel Master Port Chip Select 1 Strobe

PMCS2 43 68 B38 97 (0] — Parallel Master Port Chip Select 2 Strobe

PMDO 58 91 B52 135 110 TTL/ST |Parallel Master Port Data (Demultiplexed Master

PMD1 61 94 AB4 138 /O TTL/ST |mode) or Address/Data (Multiplexed Master modes)

PMD2 62 98 A66 142 110 TTL/IST

PMD3 63 99 B56 143 110 TTL/IST

PMD4 64 100 A67 144 110 TTL/IST

PMD5 1 3 A3 3 110 TTL/IST

PMD6 2 4 B2 4 110 TTL/IST

PMD7 3 5 A4 5 /10 TTL/ST

PMD8 — 88 B50 128 110 TTL/IST

PMD9 — 87 A60 127 110 TTL/IST

PMD10 — 86 B49 125 110 TTL/IST

PMD11 — 85 A59 124 110 TTL/IST

PMD12 — 79 B43 112 110 TTL/ST

PMD13 — 80 A54 113 110 TTL/ST

PMD14 — 77 B42 110 110 TTL/ST

PMD15 — 78 A53 111 110 TTL/IST

PMALL 30 44 B24 30 (0] — Parallel Master Port Address Latch Enable Low Byte
(Multiplexed Master modes)

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

PMRD 53 9 A7 13 (@] — Parallel Master Port Read Strobe

PMWR 52 8 B5 12 (@] — Parallel Master Port Write Strobe

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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TABLE 4-7: SYSTEM BUS REGISTER MAP U
§ Bits —
s % 5 o > o @]
S D E g =0
Ix 58 4 I w
o Oz — |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 &-’

28l = @ N
<
31:16| — — — — — — — — — — — — — — — — 0000
0510 SBFLAG
150 | — — T13PGV | T12PGV | T11PGV | T1I0PGV | T9PGV | T8PGV | T7PGV | T6PGV | T5PGV | T4PGV T3PGV T2PGV T1PGV | TOPGV (0000 N

Legend X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. I_I_I

TABLE 4-8: SYSTEM BUS TARGET 0 REGISTER MAP 3
@ Bits U
¥ B ) 0
o
Sy| @& 5 _3 D
<L %2 95 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 2216 21/5 20/4 19/3 18/2 17/1 16/0 < &-’ Q
i @ o
<

31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000 CD
8020 SBTOELOG1 Q

15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000

31:16| — — — — — — — — — — — — — — — — |oo00
8024 | SBTOELOG2 < >

150 | — — — — — — — — — — — — — — GROUP<1:0> |0000

31:16| — — — — — — — ERRP — — — — — — — — 0000 O
8028 SBTOECON

15:0 | — = = = = = = = = = = = = = = — |oooo -

31:16| — — — — — — — — — — — — — — — — |oo00 -
8030| SBTOECLRS

150 | — — — — — — — — — — — — — — — CLEAR (0000 CD

31:16| — — — — — — — — — — — — — — — — 0000 O
8038 | SBTOECLRM

150 | — — — — — — — — — — — — — — — CLEAR [0000 —

31:16 BASE<21:6> XXXX -
8040| SBTOREGO <

15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX _

31:16| — — — — — — — — — — — — — — — — |xxxx —

8050 SBTORDO \<

150 | — — — — — — — — — — — — GROUP3 GROUP2 [GROUP1|GROUPO|XxXxxx
31:16| — — — — — — — — — — — — — — — — XXXX —
8058| SBTOWRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxXxX I | |
31:16 BASE<21:6> XXXX
8060| SBTOREG1 ‘ ’
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
) —
31:16| — — — — — — — — — — — — — — — — XXXX
8070 SBTORD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxXxX | |
31:16| — — — — — — — — — — — — — — — — XXXX QJ
8078| SBTOWR1
150 | — — — — — — — — — — — — GROUP3 GROUP2 [GROUP1|GROUPO|XxXxxx 3

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

Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values. —




PIC32MZ Embedded Connectivity (EC) Family

REGISTER 5-1: NVMCON: PROGRAMMING CONTROL REGISTER (CONTINUED)
bit 3-0 NVMOP<3:0>: NVM Operation bits

These bits are only writable when WREN = 0.
1111 = Reserved

1000 = Reserved

0111 = Program erase operation: erase all of program Flash memory (all pages must be unprotected,
PWP<23:0> = 0x000000)

0110 = Upper program Flash memory erase operation: erases only the upper mapped region of program
Flash (all pages in that region must be unprotected)

0101 = Lower program Flash memory erase operation: erases only the lower mapped region of program
Flash (all pages in that region must be unprotected)

0100 = Page erase operation: erases page selected by NVMADDR, if it is not write-protected

0011 = Row program operation: programs row selected by NVMADDR, if it is not write-protected

0010 = Quad Word (128-bit) program operation: programs the 128-bit Flash word selected by NVMADDR,
if it is not write-protected

0001 = Word program operation: programs word selected by NVMADDR, if it is not write-protected(z)

0000 = No operation

Note 1: These bits are only reset by a Power-on Reset (POR) and are not affected by other reset sources.

2. This operation results in a “no operation” (NOP) when the Dynamic Flash ECC Configuration bits = 00
(FECCCONK<1:0> (DVCFG0<9:8>)), which enables ECC at all times. For all other FECCCON<1:0> bit
settings, this command will execute, but will not write the ECC bits for the word and can cause DED errors
if dynamic Flash ECC is enabled (FECCCON<1:0> = 01). Refer to Section 52. “Flash Program Memory
with Support for Live Update” (DS60001193) for information regarding ECC and Flash programming.

DS60001191G-page 100 © 2013-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity (EC) Family

TABLE 12-2:  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>() igﬂ = 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.

DS60001191G-page 244
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TABLE 12-19: PORTJ REGISTER MAP FOR 144-PIN DEVICES ONLY

@ Bits
S| @
o o =) %)
T o ] S =0
I®| 98 | <3
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
0800| ANSELJ
15:0 — — — — ANSJ11 — ANSJ9 ANSJ8 — — — — — — — — 0B00O
o810l Trisy 13L16 — — — — — — — — — — — — — — — —  |ooo0
15:0| TRISJ15 | TRISJ14 | TRISJ13 | TRISJ12 | TRISJ11 | TRISJ10 | TRISJ9 TRISJ8 TRISJ7 TRISJI6 | TRISJ5 | TRISJ4 | TRISJI3 | TRISJ2 | TRISJ1 | TRISJO |FFFF
31:16 — — — — — — — — — — — — — — — — 0000
0820| PORTJ
15:0 RJ15 RJ14 RJ13 RJ12 RJ11 RJ10 RJ9 RJ8 RJ7 RJ6 RJ5 RJ4 RJ3 RJ2 RJ1 RJO  |xxxx
os30| Lary [13L16 — — — — — — — — — — — — — — — —  |ooo0
15:0| LATJ15 LATJ14 LATJ13 LATJ12 LATJ11 LATJ10 LATJ9 LATJ8 LATJI7 LATJ6 LATJ5 LATJI4 LATJI3 LATJI2 LATJ1 LATJO |XXXX
0840 obcs 31:16 — — — — — — — — — — — — — — — — 0000
15:0| ODCJ15 | ODCJ14 | ODCJ13 | ODCJ12 | ODCJ11 | ODCJ10 | ODCJ9 | ODCJ18 | ODCJ7 | ODCJ6 | ODCJ5 | ODCJ4 | ODCJ3 | ODCJ2 | ODCJ1 | ODCJO [0000
o850 cnpuy 13116 — — — — — — — — — — — — — — — —  |ooo0
15:0 | CNPUJ15 | CNPUJ14 | CNPUJ13 | CNPUJ12 | CNPUJ11 | CNPUJ10 | CNPUJ9 | CNPUJ8 | CNPUJ7 | CNPUJ6 | CNPUJ5 | CNPUJ4 | CNPUJ3 | CNPUJ2 | CNPUJ1 | CNPUJO (0000
0860| cNPDI 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPDJ15 | CNPDJ14 | CNPDJ13 | CNPDJ12 | CNPDJ11 | CNPDJ10 | CNPDJ9 | CNPDJ8 | CNPDJ7 | CNPDJ6 | CNPDJ5 | CNPDJ4 | CNPDJ3 | CNPDJ2 | CNPDJ1 | CNPDJO {0000
31:16 — — — — — — — = — — — — — — — _ 0000
0870|CNCONJ
15:0 ON — SIDL — — — — — — — — — — — — — 0000
0880| cNENI 31:16 — — — — — — — — — — — — — — — — 0000
15:0| CNIEJ15 | CNIEJ14 | CNIEJ13 | CNIEJ12 | CNIEJ11 | CNIEJ10 | CNIEJ9 | CNIEJ8 | CNIEJ7 | CNIEJ6 | CNIEJ5 | CNIEJ4 | CNIEJ3 | CNIEJ2 | CNIEJ1 | CNIEJO {0000
31:16 — — — — — — — — — — — — — — — —  |ooo0
0890|CNSTATJ 15:0 CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN 1000
| STATJ15 | STATJ14 | STATJ13 | STATJ12 | STATJ11 | STATJ10 | STATJ9 | STATJ8 | STATJ7 | STATJ6 | STATJ5 | STATJ4 | STATJI3 | STATJ2 | STATJ1 | STATJO
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 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
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PIC32MZ Embedded Connectivity (EC) Family

NOTES:
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 24-1:

EBICSx: EXTERNAL BUS INTERFACE CHIP SELECT REGISTER (‘x’ = 0-3)

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

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

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
124 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
' CSADDR<15:8>
2316 RWo | RW0 rRwo | Rrwo | Rwo RIW-0 RIW-0 RIW-0
’ CSADDR<7:0>
u-0 U-0 U-0 U-0 U0 U-0 u-0 U-0
15:8 — — — — — — — —
u-0 U-0 U-0 U-0 U0 u-0 u-0 u-0
70 — — — — — — — —
Legend:

X = Bit is unknown

bit 31-16 CSADDR<15:0>: Base Address for Device bits

bit 15-0 Unimplemented: Read as ‘0’

Address in physical memory, which will select the external device.

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

REGISTER 25-4: RTCDATE: REAL-TIME CLOCK DATE VALUE 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
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 YEAR10<3:0> YEAR01<3:0>
9316 U0 U0 U-0 RIW-X Rwx | Rwx [ Rwx | Rwx
’ — — — MONTH10 MONTH01<3:0>
158 U0 U0 RIW-x RIW-X Rwx | Rwx [ Rwx | Rwx
’ — — DAY10<1:0> DAY01<3:0>
0 U-0 U-0 U-0 u-0 U-0 RW-x | RWx | RWx
' — — — — — WDAY01<2:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-28 YEAR10<3:0>: Binary-Coded Decimal Value of Years bits, tens digit
bit 27-24 YEARO01<3:0>: Binary-Coded Decimal Value of Years bits, ones digit
bit 23-21 Unimplemented: Read as ‘0’
bit 20 MONTH10: Binary-Coded Decimal Value of Months bit, tens digit; contains a value from 0 to 1
bit 19-16 MONTHO01<3:0>: Binary-Coded Decimal Value of Months bits, ones digit; contains a value from 0 to 9
bit 15-14 Unimplemented: Read as ‘0’
bit 13-12 DAY10<1:0>: Binary-Coded Decimal Value of Days bits, tens digit; contains a value from 0 to 3
bit 11-8 DAYO01<3:0>: Binary-Coded Decimal Value of Days bits, ones digit; contains a value from 0 to 9
bit 7-3 Unimplemented: Read as ‘0’
bit2-0  WDAY01<2:0>: Binary-Coded Decimal Value of Weekdays bits, ones digit; contains a value from 0 to 6
Note:  This register is only writable when RTCWREN = 1 (RTCCON<3>). I

DS60001191G-page 380 © 2013-2016 Microchip Technology Inc.




PIC32MZ Embedded Connectivity (EC) Family

REGISTER 26-5:

CESTAT: CRYPTO ENGINE STATUS 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
_ R0 R-0 R-0 R-0 R-0 R-0 R0 R-0
31:24 ERRMODE<2:0> ERROP<2:0> ERRPHASE<1:0>
_ u-o U-0 R-0 R-0 | R-0 | R-0 R-0 R-0
23:16 — — BDSTATE START ACTIVE
_ R-0 R-0 R-0 | R-0 | R-0 | R-0 R-0 R-0

15:8 .
BDCTRL<15:8>
' R-0 R-0 R-0 | R-0 | R-0 | R-0 | R-0 | R-0
70 BDCTRL<7:0>
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 31-29

bit 28-26

bit 25-24

bit 23-22
bit 21-18

bit 17

ERRMOD<2:0>: Internal Error Mode Status bits

111 = Reserved

110 = Reserved

101 = Reserved

100 = Reserved

011 = CEK operation

010 = KEK operation

001 = Preboot authentication
000 = Normal operation

ERROP<2:0>: Internal Error Operation Status bits

111 = Reserved
110 = Reserved
101 = Reserved
100 = Authentication
011 = Reserved
010 = Decryption
001 = Encryption
000 = Reserved

ERRPHASE<1:0>: Internal Error Phase of DMA Status bits

11 = Destination data

10 = Source data

01 = Security Association (SA) access
00 = Buffer Descriptor (BD) access
Unimplemented: Read as ‘0’

BDSTATE<3:0>: Buffer Descriptor Processor State Status bits

These bits contain a number, which indicates the current state of the BDP:

1111 = Reserved

0111 = Reserved

0110 = SAfetch

0101 = Fetch BDP is disabled

0100 = Descriptor is done

0011 = Data phase

0010 = BDP is loading

0001 = Descriptor fetch request is pending
0000 =BDP isidle

START: DMA Start Status bit

1 = DMA start has occurred
0 = DMA start has not occurred

DS60001191G-page 388

© 2013-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity (EC) Family

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

Name 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
SA_ENCIV1 31:24 ENCIV<31:24>
23:16 ENCIV<23:16>
15:8 ENCIV<15:8>
7:0 ENCIV<7:0>
SA_ENCIV2 31:24 ENCIV<31:24>
23:16 ENCIV<23:16>
15:8 ENCIV<15:8>
7:0 ENCIV<7:0>
SA_ENCIV3 31:24 ENCIV<31:24>
23:16 ENCIV<23:16>
15:8 ENCIV<15:8>
7:0 ENCIV<7:0>
SA_ENCIV4 31:24 ENCIV<31:24>
23:16 ENCIV<23:16>
15:8 ENCIV<15:8>
7:0 ENCIV<7:0>

DS60001191G-page 400 © 2013-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity (EC) Family

REGISTER 28-3:

AD1CON3: ADC1 CONTROL REGISTER 3

R = Readable bit
-n = Value at POR

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, HC | R/W-0, HC R/W-0, HC U-0 U-0 U-0 U-0 U-0
31:24 CAL® | GSWTRG | RQCNVRT — — — — —
u-0 U-0 u-0 u-0 U-0 u-0 u-0 u-0
23:16
. U-0 U-0 u-0 RIW-0 RIW-0 RIW-0 u-0 u-0
158 — — — VREFSEL<2:0>D — —
_ u-0 U-0 RIW-0 RIW-0 RW-0 | RW-0 RIW-0 RIW-0
70 — — ADINSEL<5:0>
Legend: HC = Hardware Cleared

W = Writable bit
‘1’ = Bit is set

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

bit 31

bit 30

bit 29

bit 28-13
bit 12-10

bit 9-6

Note 1:

2:

CAL: Calibration bit®

1 = Initiate an ADC calibration cycle

0 = Calibration cycle is not in progress

GSWTRG: Global Software Trigger bit

1 = Trigger analog-to-digital conversion for ADC inputs that have selected the GSWTRG bit as the trigger
signal, either through the associated TRGSRC<4:0> bits in the AD1TRGn registers or through the
STRGSRC<4:0> bits in the AD1CONL1 register

0 = This bit is automatically cleared

RQCNVRT: Individual ADC Input Conversion Request bit

This bit and its associated ADINSEL<5:0> bits enable the user to individually request an analog-to-digital

conversion of an analog input without having to reprogram the TRGSRC<4:0> bits or the STRGSRC<4:0>

bits. This is very useful during debugging or error handling situations where the user software needs to

obtain an immediate ADC result of a specific input.

1 =Trigger the conversion of the selected ADC input as specified by the ADINSEL<5:0> bits

0 = This bit is automatically cleared

Unimplemented: Read as ‘0’

VREFSEL<2:0>: VREF Input Selection bits(D)

VREFSEL<2:0> VREFH VREFL
111 Reserved Reserved
110 Reserved Reserved
101 Reserved Reserved
100 Reserved Reserved
011 VREF+ VREF-
010 AVDD VREF-
001 VREF+ AVss
000 AVDD AVss

Unimplemented: Read as ‘0’

These bits should be configured prior to enabling the ADC module by setting the ADCEN bhit

(AD1CON1<15> = 1).
See 28.1 “ADC Configuration Requirements” for detailed ADC calibration information.
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REGISTER 29-10: CiFLTCONO: CAN FILTER CONTROL REGISTER 0

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
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
324 TETEns | msEls<ios | FSEL3<4:0>
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
2316 FLTEN2 | MSEL2<1:0> | FSEL2<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
158 FLTENL |  MSEL1<L:0> | FSEL1<4:0>
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 FLTENO | MSELO0<1:0> | FSEL0<4:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31 FLTENS: Filter 3 Enable bit

1 = Filter is enabled
0 = Filter is disabled
bit 30-29  MSEL3<1:0>: Filter 3 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 28-24  FSEL3<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0
bit 23 FLTENZ2: Filter 2 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 22-21  MSEL2<1:0>: Filter 2 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 20-16  FSEL2<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

Note:  The bits in this register can only be modified if the corresponding filter enable (FLTENN) bit is ‘0. I

DS60001191G-page 454 © 2013-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity (EC) Family

REGISTER 30-22: ETHALGNERR: ETHERNET CONTROLLER ALIGNMENT ERRORS STATISTICS

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
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
' ALGNERRCNT<15:8>
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' ALGNERRCNT<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 ALGNERRCNT<15:0>: Alignment Error Count bits

Increment count for frames with alignment errors. Note that an alignment error is a frame that has an FCS
error and the frame length in bits is not an integral multiple of 8 bits (a.k.a., dribble nibble)

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 be only done for debug/test purposes.
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REGISTER 30-27: EMACL1CLRT: ETHERNET CONTROLLER MAC COLLISION WINDOW/RETRY
LIMIT 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 u-0 U-0 R/W-1 R/W-1 R/W-0 R/W-1 R/W-1 R/W-1
’ — — CWINDOW<5:0>
70 u-0 U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1
: — _ — — RETX<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 31-14 Unimplemented: Read as ‘0’

bit 13-8 CWINDOW-<5:0>: Collision Window bits

This is a programmable field representing the slot time or collision window during which collisions occur in
properly configured networks. Since the collision window starts at the beginning of transmission, the pre-
amble and SFD is included. Its default of 0x37 (55d) corresponds to the count of frame bytes at the end of
the window.

bit 7-4 Unimplemented: Read as ‘0’

bit 3-0 RETX<3:0>: Retransmission Maximum bits

This is a programmable field specifying the number of retransmission attempts following a collision before
aborting the packet due to excessive collisions. The Standard specifies the maximum number of attempts
(attemptLimit) to be OxF (15d). Its default is ‘OxF'.

Note: Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers).
8-bit accesses are not allowed and are ignored by the hardware.

© 2013-2016 Microchip Technology Inc. DS60001191G-page 509



PIC32MZ Embedded Connectivity (EC) Family

REGISTER 30-38: EMAC1SA1l: ETHERNET CONTROLLER MAC STATION ADDRESS 1 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
15:8 R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P
' STNADDR4<7:0>
70 R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P
' STNADDR3<7:0>
Legend: P = Programmable bit
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 STNADDRA4<7:0>: Station Address Octet 4 bits

These bits hold the fourth transmitted octet of the station address.
bit 7-0 STNADDR3<7:0>: Station Address Octet 3 bits

These bits hold the third transmitted octet of the station address.

Note 1. Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers).
8-bit accesses are not allowed and are ignored by the hardware.

2. This register is loaded at reset from the factory preprogrammed station address.
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REGISTER 34-3: DEVCFGO/ADEVCFGO: DEVICE CONFIGURATION WORD 0 (CONTINUED)
bit 4-3 ICESEL<1:0>: In-Circuit Emulator/Debugger Communication Channel Select bits
11 = PGEC1/PGED1 pair is used
10 = PGEC2/PGED?2 pair is used
01 = Reserved
00 = Reserved
bit 2 JTAGEN: JTAG Enable bit%)
1 = JTAG is enabled
0 = JTAG is disabled
bit 1-0 DEBUG<1:0>: Background Debugger Enable bits (forced to ‘11’ if code-protect is enabled)
1x = Debugger is disabled
Ox = Debugger is enabled

Note 1. This bit sets the value of the JTAGEN bit in the CFGCON register.
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TABLE 37-26: TIMER2-TIMER9 EXTERNAL CLOCK 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’\:?m. Symbol Characteristics? Min. Max. | Units Conditions
TB10 |TtxH TXCK Synchronous, with | [(12.5ns or 1 TPBCLK3) | — ns Must also [N = prescale
High Time |prescaler IN] + 25 ns meet value
parameter |((1, 2, 4, 8,
TB15 16, 32, 64,
TB11 |TTxL TxCK Synchronous, with | [(12.5 ns or 1 TPBCLK3) | — ns |Mustalso |256)
Low Time |prescaler IN] + 25 ns meet
parameter
TB15
TB15 |TTxP TXCK Synchronous, with | [(Greater of [[25nsor | — ns |VDD>2.7V
Input prescaler 2 TpBCLK3)/N] + 30 ns
Period [(Greater of [25 nsor | — ns |Vbb<2.7V
2 TPBCLK3)/N] + 50 ns
TB20 |TcKexTMRL |[Delay from External TxCK — 1 |TpPBCLK3 —
Clock Edge to Timer Increment

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

FIGURE 37-7: INPUT CAPTURE (CAPx) TIMING CHARACTERISTICS

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

TABLE 37-27: INPUT CAPTURE MODULE TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial

P?\:gm' Symbol Characteristics® Min. Max. | Units Conditions
IC10 TccL |ICx Input Low Time [(22.5 ns or 1 TPBCLK3) — ns | Must also N = prescale
IN] + 25 ns meet value (1, 4, 16)
parameter
IC15.
IC11 TccH |ICx Input High Time [(12.5 ns or 1 TPBCLK3) — ns |Mustalso
IN] + 25 ns meet
parameter
IC15.
IC15 TccP | ICx Input Period [(25 ns or 2 TPBCLK3) — ns —
/N] + 50 ns

Note 1: These parameters are characterized, but not tested in manufacturing.
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TABLE 37-38: ADC1 MODULE SPECIFICATIONS

AC CHARACTERISTICS®:)

Standard Operating Conditions (see Notes 3,5): 2.3V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

Param. | Symbol | Characteristics Min. | Typ. | Max. ‘ Units | Conditions
Device Supply
ADO1 |AVDD Module VDD Supply Greater of — Lesser of \%
VoD - 0.3 VoD + 0.3 —
or2.3 or 3.6
ADO2 |AVss Module Vss Supply Vss — Vss + 0.3 \Y —
Reference Inputs
ADO5 |VREFH Reference Voltage High | AVss + 1.2 — AVDD V  |VREFH = VREF+ (Note 1)
ADO6 |VREFL Reference Voltage Low AVss — VREFH—-1.2| V |[(Note 1)
ADO7 |VREF Absolute Reference 1.2 — AVDD V [(Note 4)
Voltage (VREFH — VREFL)
ADO8 |IREF Current Drain — 100 150 pA |ADC operating
ADO08a — .002 1 pA |ADC off
Analog Input
AD12 |VINH-VINL |Full-Scale Input Range — VREFH — VREFH V |Differential
0 — + VREFH V [Single-ended
AD14 |VINCM Common Mode Input AVss + — AVDD — \Y —
Voltage VREF/2 VREF/2
AD17 |RIN Recommended — — 200 Q |(Note 1)
Impedance of Analog For minimum sampling
Voltage Source time
ADC Accuracy — Measurements with External VREF+/VREF-
AD20c |Nr Resolution 10 data bits bits —
AD21c |INL Integral Nonlinearity — +2 — LSb [VINL = VREF- = VREFL =0V,
VREF+ = VREFH = 2.5V
AD22c |DNL Differential Nonlinearity — +2 — LSb [VINL=VREF- = VREFL =0V,
VREF+ = VREFH = 2.5V
AD23c |GERR Gain Error — +8 — LSb [VINL=VREF- = VREFL =0V,
VREF+ = VREFH = 2.5V
AD24c |EOFF Offset Error — +10 — LSb [VINL = VREF- =0V,
AVDD = 2.5V
AD25e — Monotonicity — — — — |Guaranteed
Dynamic Performance
AD31b |SINAD Signal to Noise and 48 — > 54 dB |(Note 2)
Distortion
AD34b |[ENOB Effective Number of bits 8 — 9 bits |(Note 2)
Note 1: These parameters are not characterized or tested in manufacturing.
2: Characterized with a 1 kHz sine wave.
3:  The ADC module is functional at VBORMIN < VDD < VDDMIN, but with degraded performance. Unless
otherwise stated, module functionality is guaranteed, but not characterized.
4: The BOOST (AD1CON2<6>) hit must be set to ‘1’ when VREF < 1.8V.
5. Specifications are based on adherence to the requirements listed in 28.1 “ADC Configuration
Requirements”.
6: External precision VREF+ and VREF- must be used at all times.

© 2013-2016 Microchip Technology Inc.

DS60001191G-page 601




PIC32MZ Embedded Connectivity (EC) Family

144-Lead Plastic Thin Quad Flatpack (PH)-16x16x1mm Body, 2.00 mm Footprint [TQFP]

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