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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"

CANbus, EBI/EMI, Ethernet, I2C, PMP, SPI, SQI, UART/USART, USB OTG

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

78

1MB (1M x 8)
FLASH

512K x 8

2.1V ~ 3.6V

A/D 40x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
100-TQFP
100-TQFP (12x12)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 4-5: BOOT AND ALIAS TABLE 4-1: SFR MEMORY MAP
MEMORY MAP Virtual Address
Physical Memory Map®  ox1FC74000 Peripheral Base Offset
Start
‘S— - /—C —f - S— ) | 0x1FC70000 System Bus®) OxBF8F0000 | 0x0000
equence/Configuration Space
| >eduencer-oniiguration Sbace™ | ox1rcerFoo Prefetch 0x0000
EBI 0x1000
Boot Flash 2 sQin 0x2000
0x1FC60000 0xBF8EO000
Reserved O0XLFC54020 USB 0x3000
Serial Number® 0x1FC54000 Crypto 0x5000
RNG 0x6000
Sequence/Configuration Space(® Ox1FC50000 CAN1 and CAN2 0x0000
0x1FC4FF00
—————————— Ethernet 0xBF880000 0x2000
O0x1FCA0000 PORTA-PORTK 0xBF860000 | 0x0000
Timerl-Timer9 0x0000
Reserved
0x1FC34000 IC1-1C9 0x2000
__________ OC1-0C9 0xBF840000 0x4000
Unused Configuration Space OX1EC2FE00 X
__________ Comparator 1, 2 0xC000
Upper Boot Alias 12C1-12C5 0x0000
0x1FC20000
X SPI1-SPI6 0x1000
0xBF820000
Reserved UART1-UART6 0x2000
0x1FC14000 PMP 0xE000
__________ Interrupt Controller 0x0000
Confi ti s (2,3) Ox1FC10000 0xBF810000
onfiguration Space OX1ECOEEOD DMA 0x1000
Configuration 0x0000
Lower Boot Alias Flash Controller 0x0600
Ox1EC00000 Watchdog Timer 0x0800
Note 1 Memory areas are not shown to scale. Deadman Timer OxBF800000 0x0A00
2:  Memory locations 0x1FCOFF40 RTCC 0x0C00
through 0x1FCOFFFC are used to
initialize Configuration registers (see CVREF 0xOE00
Section 34.0 “Special Features”). Oscillator 0x1200
3. Refer toSection 4.1.1 “Boot Flash
Sequence and Configuration PPS 0x1400
Spaces” for more information. Note 1: Referto 4.2 “System Bus Arbitration”
4:  Memory locations 0x1FC54020 and for important legal information.
0x1FC54024 contain a unique device
serial number (see Section 34.0
“Special Features”).
5:  This configuration space cannot be
used for executing code in the upper
boot alias.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-4: REFOXxCON: REFERENCE OSCILLATOR CONTROL REGISTER (‘x’ = 1-4)

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
3124 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

’ — RODIV<14:8>
2316 RIW-0 rRwo | Rwo | RrRwo | Rwo | RwW0 [ RW0 [ RWO
’ RODIV<7:0>
. R/W-0 u-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0, HC R-0, HS, HC
158 ON® — SIDL OE RSLP® — DIVSWEN | ACTIVEW
u-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0
— — — — ROSEL<3:0>()
Legend: HC = Hardware Cleared = HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared X = Bit is unknown

bit 31 Unimplemented: Read as ‘0’
bit 30-16 RODIV<14:0> Reference Clock Divider bits
The value selects the reference clock divider bits (see Figure 8-1 for details). A value of ‘0’ selects no divider.
bit15  ON: Output Enable bit®
1 = Reference Oscillator module is enabled
0 = Reference Oscillator module is disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 SIDL: Peripheral Stop in Idle Mode bit
1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode
bit 12 OE: Reference Clock Output Enable bit
1 = Reference clock is driven out on REFCLKOX pin
0 = Reference clock is not driven out on REFCLKOX pin
bit11  RSLP: Reference Oscillator Module Run in Sleep bit®
1 = Reference Oscillator module output continues to run in Sleep
0 = Reference Oscillator module output is disabled in Sleep
bit 10 Unimplemented: Read as ‘0’
bit 9 DIVSWEN: Divider Switch Enable bit
1 = Divider switch is in progress
0 = Divider switch is complete
bit 8 ACTIVE: Reference Clock Request Status bit(H)
1 = Reference clock request is active
0 = Reference clock request is not active
bit 7-4 Unimplemented: Read as ‘0’

bit3-0 ROSEL<3:0>: Reference Clock Source Select bits(®
1111 = Reserved

1001 = BFRC

1000 = REFCLKIx

0111 = System PLL output
0110 = Reserved

0101 = Sosc
0100 = LPRC
0011 =FRC

0010 = Posc

0001 = PBCLK1
0000 = SYSCLK

Note 1: Do not write to this register when the ON bit is not equal to the ACTIVE bit.
2:  This bit is ignored when the ROSEL<3:0> bits = 0000 or 0001.
3: The ROSEL<3:0> bits should not be written while the ACTIVE bit is ‘1’, as undefined behavior may result.
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9.1 Prefetch Control Registers
TABLE 9-1: PREFETCH REGISTER MAP
@ Bits
= . <] [%)
o #* S =) 2
2u| B S @
© o o4
Tg &5 E’ 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 2
2= m <
<
31:16 — — — — — PFMSECEN — — — — — — — — — — 0000
0000 | PRECON
15:0 — — — — — — — — — — PREFEN<1:0> — PFMWS<2:0> 0007
31:16 — — — — PFMDED | PFMSEC — — — — — — — — | — | — 0000
0010 | PRESTAT
15:0 — — — — — — — — PFMSECCNT<7:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 10-4: DCRCCON: DMA CRC 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
3124 u-0 u-0 R/W-0 R/W-0 R/W-0 u-0 u-0 RW-0

‘ — — BYTO<1:0> wao® — — BITO
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' — — — PLEN<4:0>
20 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0 R/W-0 R/W-0
' CRCEN | CRCAPP(M) | CRCTYP — — CRCCH<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 31-30 Unimplemented: Read as ‘0’
bit 29-28 BYTO<1:0>: CRC Byte Order Selection bits
11 = Endian byte swap on half-word boundaries (i.e., source half-word order with reverse source byte order
per half-word)
10 = Swap half-words on word boundaries (i.e., reverse source half-word order with source byte order per
half-word)
01 = Endian byte swap on word boundaries (i.e., reverse source byte order)
00 = No swapping (i.e., source byte order)
bit 27 WBO: CRC Write Byte Order Selection bit(1)
1 = Source data is written to the destination re-ordered as defined by BYTO<1:0>
0 = Source data is written to the destination unaltered
bit 26-25 Unimplemented: Read as ‘0’
bit 24 BITO: CRC Bit Order Selection bit
When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):
1 = The IP header checksum is calculated Least Significant bit (LSb) first (i.e., reflected)
0 = The IP header checksum is calculated Most Significant bit (MSb) first (i.e., not reflected)
When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):
1 = The LFSR CRC is calculated Least Significant bit first (i.e., reflected)
0 = The LFSR CRC is calculated Most Significant bit first (i.e., not reflected)
bit 23-13 Unimplemented: Read as ‘0’
bit 12-8 PLEN<4:0>: Polynomial Length bits()
When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):
These bits are unused.
When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):
Denotes the length of the polynomial — 1.
bit 7 CRCEN: CRC Enable bit
1 = CRC module is enabled and channel transfers are routed through the CRC module
0 = CRC module is disabled and channel transfers proceed normally
Note 1. When WBO =1, unaligned transfers are not supported and the CRCAPP bit cannot be set.

© 2015-2016 Microchip Technology Inc. DS60001320D-page 183



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-4: USBCSR3: USB CONTROL STATUS REGISTER 3 (CONTINUED)

bit 19-16 ENDPOINT<3:0>: Endpoint Registers Select bits
1111 = Reserved

1000 = Reserved
0111 = Endpoint 7

0000 = Endpoint 0

These bits select which endpoint registers are accessed through addresses 3010-301F.
bit 15-11 Unimplemented: Read as ‘0’
bit 10-0 RFRMNUM<10:0>: Last Received Frame Number bits

DS60001320D-page 212 © 2015-2016 Microchip Technology Inc.
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TABLE 12-7: PORTC REGISTER MAP FOR 64-PIN DEVICES ONLY
@ Bits
[ . )
o # o =3 n
S ®| 20 % —o
Io| BE iz <3
Ty & 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 1711 16/0 o
2> [
£
31:16 — — — — — — — — — — — — — — — — 0000
0210| TRISC
15.0 | TRISC15 TRISC14 TRISC13 TRISC12 — — — = = — — — — — _ _ F000
31:16 — — — — — — — — — — — — — — — — 0000
0220( PORTC
15:0 RC15 RC14 RC13 RC12 — — — — — = — — — — — — XXXX
31:16 — — — — — — — — — — — — — — — — 0000
0230 LATC
15:0 LATC15 LATC14 LATC13 LATC12 — — — — — — — — — — — — XXXX
31:16 — — — — — — — — — — — — — — — — 0000
0240 ODCC
15:0 | ODCC15 ODCC14 obcc13 oDCcC12 — — — — — — — — — — — — [xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0250| CNPUC
15:0 | CNPUC15 | CNPUC14 | CNPUC13 | CNPUC12 — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0260( CNPDC
15:0 | CNPDC15 | CNPDC14 | CNPDC13 | CNPDC12 — — — — — — — — — — — — o000
31:16 — — — — — — = = — — — — — — — _ 0000
0270| CNCONC ] EDGE
15:0 ON — — = bETECT | — = = = — — — — — — — |oo00
31:16 — — — — — — — — — — — — — — — — 0000
0280| CNENC
15:0 | CNENC15 | CNENC14 | CNENC13 | CNENC12 0000
31:16 — — — — — — — — — — — — — — — — 0000
0290 CNSTATC
15:0 | CNSTATC15 | CNSTATC14 | CNSTATC13 | CNSTATC12 — — — — — — — — — — _ — o000
31:16 — — — — — — — — — — — — — — _ 0000
02A0| CNNEC
15:0 | CNNEC15 | CNNEC14 | CNNEC13 | CNNEC12 — — — — — — — — — — — — 0000
31:16 — — — — — — = = — — — — — — — _ 0000
02B0| CNFC
15:0 | CNFC15 CNFC14 CNFC13 CNFC12 — — — — — — — — — — _ — o000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.

Note

1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for
more information.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

15.0 DEADMAN TIMER (DMT)

Note:  This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 9. “Watchdog, Deadman, and
Power-up Timers” (DS60001114) in the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com/PIC32).

The primary function of the Deadman Timer (DMT) is
to reset the processor in the event of a software mal-
function. The DMT is a free-running instruction fetch
timer, which is clocked whenever an instruction fetch
occurs until a count match occurs. Instructions are not
fetched when the processor is in Sleep mode.

FIGURE 15-1:

The DMT consists of a 32-bit counter with a time-out
count match value as specified by the DMTCNT<3:0>
bits in the DEVCFG1 Configuration register.

A Deadman Timer is typically used in mission critical
and safety critical applications, where any single fail-
ure of the software functionality and sequencing must
be detected.

Figure 15-1 shows a block diagram of the Deadman
Timer module.

DEADMAN TIMER BLOCK DIAGRAM

“improper sequence” flag

ON
Instruction Fetched Strobe

System ResetJ—OD—J

Y

Force DMT Event

System Reset

Counter Initialization Value

Y
PBCLK7—_=Da;’k_>|Tbitcounter on
“Proper Clear Sequence” Flag L3
DMT event
ON DMT Count Reset Load to M1

v

(COUNTER) = DMT Max Count™®

y

(COUNTER) > DMT Window Interval®

3: Refer to Section 6.0 “Resets” for more information.

Note 1: DMT Max Count is controlled by the DMTCNT<3:0> bits in the DEVCFG1 Configuration register.
2: DMT Window Interval is controlled by the DMTINTV<2:0> bits in the DEVCFG1 Configuration register.

Window Interval Open

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

REGISTER 23-10: PMRDIN: PARALLEL PORT READ INPUT DATA 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 RIW-0 RIW-0 R/IW-0 RIW-0 RIW-0 R/W-0 R/W-0
' RDATAIN<15:8>
7:0 R/W-0 RIW-0 RIW-0 R/IW-0 RIW-0 RIW-0 R/W-0 R/W-0
RDATAIN<7:0>
Legend:

W = Writable bit
‘1’ = Bit is set

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

R = Readable bit
-n = Value at POR

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 RDATAIN<15:0>: Port Read Input Data bits

This register is only used when the DUALBUF bit (PMCON<17>) is set to ‘1" and exclusively for reads. If the
DUALBUEF bit is ‘0’, the PMDIN register (Register 23-5) is used for reads instead of PMRDIN.

Note:

© 2015-2016 Microchip Technology Inc. DS60001320D-page 381




PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 28-6:

ADCIMCON2: ADC INPUT MODE CONTROL REGISTER 2

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
3124 "oIFF31® | siGN31® | DIFF30® | SIGN30® | DIFF29® | sioN2e® | DIFF28® | SIGN2s®
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 "OIFF27® | siGN27® | DIFF26® | SIGN26® | DIFF25® | SiGN25® | DIFF2a® | SIGN24®
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 DIFF23W | siGN23® | DIFF22M | sigN22® | pIFF21® | sigN21® | piIFF20® | sigN20®
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
0 DIFF19® | siGN19®) | DIFF18 SIGN18 DIFF17 SIGN17 DIFF16 SIGN16
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

DIFF31: AN31 Mode bit®)

1 = AN3L1 is using Differential mode

0 = AN31 is using Single-ended mode
SIGN31: AN31 Signed Data Mode bit™®
1 = AN31 is using Signed Data mode

0 = AN31 is using Unsigned Data mode
DIFF30: AN30 Mode bit™

1 = AN30 is using Differential mode

0 = AN30 is using Single-ended mode
SIGN30: AN30 Signed Data Mode bit™®
1 = AN30 is using Signed Data mode

0 = AN30 is using Unsigned Data mode
DIFF29: AN29 Mode bit®)

1 = AN29 is using Differential mode

0 = AN29 is using Single-ended mode
SIGN29: AN29 Signed Data Mode bit™®
1 = AN29 is using Signed Data mode

0 = AN29 is using Unsigned Data mode
DIFF28: AN28 Mode bit™")

1 = AN28 is using Differential mode

0 = AN28 is using Single-ended mode
SIGN28: AN28 Signed Data Mode bit™®
1 = AN28 is using Signed Data mode

0 = AN28 is using Unsigned Data mode
DIFF27: AN27 Mode bit®)

1 = AN27 is using Differential mode

0 = AN27 is using Single-ended mode
SIGN27: AN27 Signed Data Mode bit™®
1 = AN27 is using Signed Data mode

0 = AN27 is using Unsigned Data mode

bit 31

bit 30

bit 29

bit 28

bit 27

bit 26

bit 25

bit 24

bit 23

bit 22

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

DS60001320D-page 450 © 2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 28-21: ADCCMPCONXx: ADC DIGITAL COMPARATOR ‘x* CONTROL REGISTER
(‘*x’ =2 THROUGH 6) (CONTINUED)

bit 1 IELOHI: Low/High Digital Comparator ‘X’ Event bit
1 = Generate a Digital Comparator ‘x’ Event when the DCMPLO<15:0> bits < DATA<31:0> bits
0 = Do not generate an event

bit O IELOLO: Low/Low Digital Comparator ‘x’ Event bit
1 = Generate a Digital Comparator ‘x’ Event when the DATA<31:0> bits < DCMPLO<15:0> bits
0 = Do not generate an event

DS60001320D-page 470 © 2015-2016 Microchip Technology Inc.
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TABLE 30-5: ETHERNET CONTROLLER REGISTER SUMMARY (CONTINUED)
0 Bits
o - ) %)
= &2 = 5
23| 22 | § 2
§ ';-'5 &J g = 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 17/1 16/0 —
2= [} <
£
2110 ETH 31:16 — — — — — — — — — — — — — — — — 0000
FRMTXOK | 15:0 FRMTXOKCNT<15:0> 0000
a0 | ETH [3126] = [ = - 1 =1 = — = [ = — = T =1 = 1T =1 = —  |oooo
SCOLFRM | 15:0 SCOLFRMCNT<15:0> 0000
sz | ETH [31:16 _ — | = = | =1 = _ — | = _ T —  Joooo
MCOLFRM | 15:0 MCOLFRMCNT<15:0> 0000
siao| __ETH [3126]  — = = = | =1 = — = = — T —  |oooo
FRMRXOK | 15:0 FRMRXOKCNT<15:0> 0000
o | ETH[3t26] = [ = - 1 =1 = — = [ = — = T =1 = 1T =1 = —  |oooo
FCSERR | 15:0 FCSERRCNT<15:0> 0000
s | ETH [31:16 _ — | = = | =1 = _ — | = _ T —  |oooo
ALGNERR | 15:0 ALGNERRCNT<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
2200 | EMACL SOFT SIM RESET RESET RESET RESET
CFG1 ; _ _ _ _ _
150 | RESET RESET RMCS RFUN T™ES TEUN LOOPBACK| TXPAUSE | RXPAUSE | PASSALL |RXENABLE|800D|
31:16 — — — — — — — — — — — — — — — — 0000
2210 | EMACT EXCESS BP PAD CRC
CFG2 : _ _ _
15:0 DFR NOBKOFF | NOBKOFF LONGPRE | PUREPRE | AUTOPAD | VLANPAD | yue o | cuagle |PELAYCRC| HUGEFRM | LENGTHCK | FULLDPLX (4082
31:16 — — — — — — — — — — — — — — — — 0000
2220 | EMACL
IPGT 15:0 — — — — — — — — — B2BIPKTGP<6:0> 0012
EMAC1 |31:16 — — — — — — — — — — — — — | — | — — 0000
2230
IPGR 15:0 — NB2BIPKTGP1<6:0> = NB2BIPKTGP2<6:0> 0C12
EMAC1 |31:16 — — — — | — | — — — — — — — — | — | — — 0000
2240
CLRT | 15:0 — — CWINDOW<5:0> — — — — RETX<3:0> 370F
EMAC1 |31:16 — — — — | — | — — — — — — — — | — | — — 0000
2250
MAXF | 15:0 MACMAXF<15:0> 05EE]
31:16 — — — — — — — — — — — — — — — — 0000
2260 | FMACT RESET SPEED
SUPP : _ _ _ _ _ _ _ _ _ _ _ _ _ _
150 RMII RMII 1000
EMAC1 |31:16 — — — — — — — — — — — — — — — — 0000
2270
TEST 15:0 — — — — — — — — — — — — — TESTBP |TESTPAUSE|SHRTQNTA (0000
31:16 — — — — — — — — — — — — — — — — 0000
2280 | EMACL S
MCFG | 15:0 | RESET — — — — — — — — — CLKSEL<3:0> NOPRE | SCANINC |0020
MGMT
31:16 — — — — — — — — — — — — — — — — 0000
2290 | EMACL
MCMD | 15:0 — — — — — — — — — — — — — — SCAN READ 0000
EMAC1 |31:16 — — — — — — — — — — — — — — — — 0000
22A0
MADR | 15:0 — — — PHYADDR<4:0> — — — REGADDR<4:0> 0100
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note

1: Al registers in this table (with the exception of ETHSTAT) have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and
INV Registers” for more information.
2: Reset values default to the factory programmed value.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 30-9: ETHPMCS: ETHERNET CONTROLLER PATTERN MATCH CHECKSUM

REGISTER
Bit Range ) ) ) ) ) ) ) Bit
Bit Bit Bit Bit Bit Bit Bit 24/16/8/0
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
U-0 U-0 U-0 U-0 uU-0 U-0 U-0 U-0
31:24
U-0 uU-0 U-0 U-0 uU-0 U-0 U-0 U-0
23:16
158 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ PMCS<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
’ PMCS<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 15-8 PMCS<15:8>: Pattern Match Checksum 1 bits
bit 7-0 PMCS<7:0>: Pattern Match Checksum 0 bits
Note 1: This register is only used for RX operations.

2.  The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the PMMODE bit
(ETHRXFC<11:8>) = 0.

REGISTER 30-10: ETHPMO: ETHERNET CONTROLLER PATTERN MATCH OFFSET 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
' PMO<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
’ PMO<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 PMO<15:0>: Pattern Match Offset 1 bits
Note 1. This register is only used for RX operations.

2. The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the PMMODE bit
(ETHRXFC<11:8>) = 0.

DS60001320D-page 534 © 2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 30-30: EMACITEST: ETHERNET CONTROLLER MAC TEST 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 U0 U-0 U-0 U-0 U-0
31:24
u-0 uU-0 uU-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 uU-0 U-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0
' — — — — — TESTBP | TESTPAUSE® | SHRTQNTA®

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 31-3 Unimplemented: Read as ‘0’

bit 2 TESTBP: Test Backpressure bit
1 = The MAC will assert backpressure on the link. Backpressure causes preamble to be transmitted, raising
carrier sense. A transmit packet from the system will be sent during backpressure.
0 = Normal operation
bit 1 TESTPAUSE: Test PAUSE hit(%)
1 = The MAC Control sub-layer will inhibit transmissions, just as if a PAUSE Receive Control frame with a
non-zero pause time parameter was received
0 = Normal operation
bit 0 SHRTQNTA: Shortcut PAUSE Quanta bit®)

1 = The MAC reduces the effective PAUSE Quanta from 64 byte-times to 1 byte-time
0 = Normal operation

Note 1: This bit is only used for testing purposes.

Note: Both 16-hit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers).
8-bit accesses are not allowed and are ignored by the hardware.
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TABLE 33-2: PERIPHERAL MODULE DISABLE REGISTER SUMMARY

@ Bits
®~ “ ] (%)
o * o =] 2
T o ) % 0
I® oE o &
Tg o & 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 p
2= [ <
£

31:16 — — — — — — — — — — — — — — — — 0000
0040 PMD1

15:0 — — — CVRMD — — — — — — — — — — — ADCMD |0000

31:16 — — — — — — — — — — — — — — — — 0000
0050 PMD2

15:0 — — — — — — — — — — — — — — CMP2MD | CMP1MD (0000
0060 PMD3 31:16 — — — — — — — OCOMD OC8MD OC7MD OC6MD OC5MD OC4MD OC3MD OC2MD OC1MD |0000

15:0 — — — — — — — ICOMD IC8MD IC7TMD IC6MD IC5MD IC4AMD IC3MD IC2MD ICIMD |0000

31:16 — — — — — — — — — — — — — — — — 0000
0070 PMD4

15:0 — — — — — — — TOMD T8MD T7MD T6MD T5MD T4AMD T3MD T2MD TiMD |0000
0080 PMD5 31:16 — — CAN2MD | CAN1IMD — — — USBMD — — — 12C5MD 12C4MD 12C3MD 12C2MD 12C1IMD | 0000

15:0 — — SPI6MD | SPISMD | SPI4MD | SPISBMD | SPI2MD | SPIIMD — — UMD U5MD U4aMD U3MD u2mMD UimMD |0000

31:16 — — — ETHMD — — — — SQI1IMD — — — — — EBIMD PMPMD |0000
0090 PMD6

15:0 — — — — REFO4MD|REFO3MD |REFO2MD [REFO1MD — — — — — — — RTCCMD (0000

31:16 — — — — — — — — — CRYPTMD — RNGMD — — — — 0000
00AO0 PMD7

15:0 — — — — — — — — — — — DMAMD — — — — 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  Allregisters have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for more

information.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 37-4:

DC TEMPERATURE AND VOLTAGE SPECIFICATIONS

DC CHARACTERISTICS

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

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

lea\lrgm. Symbol Characteristics Min. Typical | Max. Units Conditions
Operating Voltage
DC10 |VDD Supply Voltage (Note 1) 2.1 — 3.6 \% —
DC12 |VDR RAM Data Retention Voltage 20 — — \% —
(Note 2)
DC16 |VPOR VDD Start Voltage 1.75 — — \% —
to Ensure Internal
Power-on Reset Signal (Note 3)
DC17 |SVDD VDD Rise Rate 0.000011 — 11 V/us 300 msto 3 pus @ 3.3V
to Ensure Internal
Power-on Reset Signal
Note 1: Overall functional device operation at VBORMIN < VDD < VDDMIN is guaranteed, but not characterized. All
device Analog modules, such as ADC, etc., will function, but with degraded performance below VDDMIN.
Refer to parameter BO10 in Table 37-5 for BOR values.
2.  This is the limit to which VDD can be lowered without losing RAM data.
3: This is the limit to which VDD must be lowered to ensure Power-on Reset.
TABLE 37-5: ELECTRICAL CHARACTERISTICS: BOR

DC CHARACTERISTICS

Standard Operating Conditions: 2.1V to 3.6V

(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA< +125°C for Extended

lea\lrgm. Symbol Characteristics Min.®| Typical | Max. |Units Conditions
BO10 |VBOR BOR Event on VDD transition 1.88 — 2.02 \Y, —
high-to-low (Note 2)
Note 1. Parameters are for design guidance only and are not tested in manufacturing.
2: Overall functional device operation at VBORMIN < VDD < VDDMIN is tested, but not characterized. All device

Analog modules, such as ADC, etc., will function, but with degraded performance below VDDMIN.

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

39.1 DC Characteristics

TABLE 39-1: OPERATING MIPS VS. VOLTAGE

VDD Range Temp. Range Max. Frequency
Characteristic (in Volts) P oC 9 Comment
(Note 1) (in °C) PIC32MZ EF Devices
MDC5 2.1V-3.6V -40°C to +85°C 252 MHz —
Note 1. Overall functional device operation at VBORMIN < VDD < VDDMIN is guaranteed, but not characterized. All

device Analog modules, such as ADC, etc., will function, but with degraded performance below VDDMIN.
Refer to parameter BO10 in Table 37-5 for BOR values.

TABLE 39-2: DC CHARACTERISTICS: OPERATING CURRENT (IoD)

Standard Operating Conditions: 2.1V to 3.6V

DC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
Parzrgeter Typical® | Maximum® |  Units Conditions
Operating Current (Iop)®
MDC27a 156 170 mA 252 MHz (Note 2)
MDC27b 115 135 mA 252 MHz (Note 4,5)
Note 1. A device’s IDD supply current is mainly a function of the operating voltage and frequency. Other factors,

such as PBCLK (Peripheral Bus Clock) frequency, number of peripheral modules enabled, internal code
execution pattern, 1/0 pin loading and switching rate, oscillator type, as well as temperature, can have an
impact on the current consumption.

The test conditions for IDD measurements are as follows:

« Oscillator mode is EC+PLL with OSC1 driven by external square wave from rail-to-rail, (OSC1 input
clock input over/undershoot < 100 mV required)

OSC2/CLKO is configured as an I/O input pin
* USB PLL is disabled (USBMD = 1), VusB3v3 is connected to Vss

« CPU, Program Flash, and SRAM data memory are operational, Program Flash memory Wait states
are equal to four

¢ L1 Cache and Prefetch modules are enabled

No peripheral modules are operating, (ON bit = 0), and the associated PMD bit is set. All clocks are
disabled ON bit (PBxDIV<15>) = 0 (x # 1,7)

« WDT, DMT, Clock Switching, Fail-Safe Clock Monitor, and Secondary Oscillator are disabled
« All'I/O pins are configured as inputs and pulled to Vss

« MCLR = VDD

¢ CPU executing whi | e(1) statement from Flash

e RTCC and JTAG are disabled

Data in “Typical” column is at 3.3V, +25°C at specified operating frequency unless otherwise stated.
Parameters are for design guidance only and are not tested.

This parameter is characterized, but not tested in manufacturing.

Note 2 applies with the following exceptions: L1 Cache and Prefetch modules are disabled, Program
Flash memory Wait states are equal to seven.

Data in the “Maximum” column is at 3.3V, +85°C at specified operating frequency, unless otherwise
stated. Parameters are for design guidance only and are not tested.

DS60001320D-page 670 © 2015-2016 Microchip Technology Inc.




PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm 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

Notes:

SECTION A-A

-

X=A—B ORD

g —

DETAIL 1
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Leads N 64
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [ oc | 35 | 7
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top [o3 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Chamfers at corners are optional; size may vary.

3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.25mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-085C Sheet 2 of 2
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NOTES:
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

A.2  Analog-to-Digital Converter (ADC)

The PIC32MZ EF family of devices has a new 12-bit
High-Speed Successive Approximation Register (SAR)
ADC module that replaces the 10-bit ADC module in
PIC32MX5XX/6XX/7XX devices; therefore, the use of
Bold type to show differences is not used in the follow-
ing table. Note that not all register differences are
described in this section; however, the key feature
differences are listed in Table A-3.

TABLE A-3:  ADC DIFFERENCES

PIC32MX5XX/6XX/7TXX Feature

PIC32MZ EF Feature

Clock Selection and Operating Frequency (TAD)

On PIC32MX devices, the ADC clock was derived from either the
FRC or from the PBCLK.

ADRC (AD1CON3<15>)
1 = FRC clock
0 = Clock derived from Peripheral Bus Clock (PBCLK)

On PIC32MZ EF devices, the three possible sources of the ADC
clock are FRC, REFCLKO3, and SYSCLK.

ADCSEL<1:0> (ADCCON3<31:30>)
11 =FRC

10 = REFCLKO3

01 = SYSCLK

00 = Reserved

On PIC32MX devices, if the ADC clock was derived from the
PBCLK, that frequency was divided further down, with a maxi-
mum divisor of 512, and a minimum divisor of two.

ADCS<7:0> (AD1CON3<7:0>)
11111111 =512 * TpB = TAD

00000001 =4 *TpB = TAD
00000000 =2 * TPB = TAD

On PIC32MZ EF devices, any ADC clock source can be divided
down separately for each dedicated ADC and the shared ADC,
with a maximum divisor of 254. The input clock can also be fed
directly to the ADC.

ADCDIV<6:0> (ADCTIMEx<22:16>)
ADCDIV<6:0> (ADCCON2<6:0>)
1111111 =254*TQ = TAD

0000011 =6*TQ =TAD
0000010 =4*TQ =TAD
0000001 =2*TQ = TAD
0000000 = TQ = TAD

© 2015-2016 Microchip Technology Inc.
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TABLE A-10:

PERIPHERAL DIFFERENCES (CONTINUED)

PIC32MX5XX/6XX/7XX Feature

PIC32MZ EF Feature

Ethernet

CLKSEL<3:0> (EMAC1MCFG<5:2>)
1000 = SYSCLK divided by 40
0111 = SYSCLK divided by 28
0110 = SYSCLK divided by 20
0101 = SYSCLK divided by 14
0100 = SYSCLK divided by 10
0011 = SYSCLK divided by 8

0010 = SYSCLK divided by 6

000x = SYSCLK divided by 4

On PIC32MZ EF devices, the input clock divider for the Ethernet
module has expanded options to accommodate the faster
peripheral bus clock.

CLKSEL<3:0> (EMAC1IMCFG<5:2>)
1010 = PBCLKS5 divided by 50
1001 = PBCLKS5 divided by 48
1000 = PBCLKS divided by 40
0111 = PBCLKS divided by 28
0110 = PBCLKS divided by 20
0101 = PBCLKS divided by 14
0100 = PBCLKS divided by 10
0011 = PBCLKS5 divided by 8
0010 = PBCLKS5 divided by 6
000x = PBCLKS divided by 4

Comparator/Compara

tor Voltage Reference

On PIC32MX devices, it was possible to select the VREF+ pin as
the output to the CVREFOUT pin.

VREFSEL (CVRCON<10>)
1 = CVREF = VREF+
0 = CVREF is generated by the resistor network

On PIC32MZ EF devices, the CVREFOUT pin must come from the
resistor network.

This bit is not available.

On PIC32MX devices, the internal voltage reference (IVREF)
could be chosen by the BGSEL<1:0> bits.

BGSEL<1:0> (CVRCON<9:8>)

11 = IVREF = VREF+

10 = Reserved

01 = IVREF = 0.6V (nominal, default)
00 = IVREF = 1.2V (nominal)

On PIC32MZ EF devices, IVREF is fixed and cannot be changed.

These bits are not available.

Change N

otification

On PIC32MX devices, Change Notification is controlled by the
CNCON, CNEN, and CNPUE registers.

On PIC32MZ EF devices, Change Notification functionality has
been relocated into each 1/O port and is controlled by the
CNPUXx, CNPDx, CNCONXx, CNENx, and CNSTATX registers.

System Bus

On PIC32MX devices, the System Bus registers can be used to
configure RAM memory for data and program memory partitions,
cacheability of Flash memory, and RAM Wait states. These reg-
isters are: BMXCON, BMXDKPBA, BMXDUDBA, BMXDUPBA,
BMXPUPBA, BMXDRMSZ, BMXPFMSZ, and BMXBOOTSZ.

On PIC32MZ EF devices, a new System Bus is utilized that sup-
ports using RAM memory for program or data without the need
for special configuration. Therefore, no special registers are
associated with the System Bus to configure these features.

On PIC32MX devices, various arbitration modes are used as ini-
tiators on the System Bus. These modes can be selected by the
BMXARB<2:0> (BMXCON<2:0>) bits.

On PIC32MZ EF devices, a new arbitration scheme has been
implemented on the System Bus. All initiators use the Least
Recently Serviced (LRS) scheme, with the exception of the
DMA, CPU, and the Flash Controller.

The Flash Controller always has High priority over LRS initiators.

The DMA and CPU (when servicing an interrupt) can be selected
to have LRS or High priority using the DMAPRI (CFGCON<25>)
and CPUPRI (CFGCON<24>) bits.
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