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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® M-Class

32-Bit Single-Core

180MHz

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

512KB (512K x 8)

FLASH

128K x 8

2.1V ~ 3.6V

A/D 48x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

144-TQFP

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

TABLE 1-22: JTAG, TRACE, AND PROGRAMMING/DEBUGGING 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
JTAG

TCK 27 38 B21 56 | ST JTAG Test Clock Input Pin

TDI 28 39 A26 57 | ST JTAG Test Data Input Pin

TDO 24 40 B22 58 (0] — JTAG Test Data Output Pin

T™MS 23 17 All 22 | ST JTAG Test Mode Select Pin

Trace

TRCLK 57 89 A61 129 (0] — Trace Clock

TRDO 58 97 B55 141 (0] — Trace Data bits 0-3

TRD1 61 96 AB65 140 (0] —

TRD2 62 95 B54 139 (0] —

TRD3 63 90 B51 130 (0] —

Programming/Debugging

PGED1 16 25 A18 36 /0 ST Data I/O pin for Programming/Debugging
Communication Channel 1

PGEC1 15 24 Al7 35 | ST Clock input pin for Programming/Debugging
Communication Channel 1

PGED2 18 27 A19 38 /0 ST Data I/O pin for Programming/Debugging
Communication Channel 2

PGEC2 17 26 B14 37 | ST Clock input pin for Programming/Debugging
Communication Channel 2

MCLR 9 15 A10 20 1P ST Master Clear (Reset) input. This pin is an active-low
Reset to the device.

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

© 2015-2016 Microchip Technology Inc. DS60001320D-page 35
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TABLE 4-18: SYSTEM BUS TARGET 10 REGISTER MAP
2] .
&v_g _ © Bits
S ¥ 3 o =) )
Zy be 3 =2
© é &1?2 g 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 n“:’
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
A820( SBT10ELOG1
15:.0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
A824| SBT10ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
A828| SBT10ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
A830( SBT10ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
A838( SBT10ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
A840( SBT10REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
A850( SBT10RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
A858| SBT10WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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8.2 Oscillator Control Registers ")
TABLE 8-2: OSCILLATOR CONFIGURATION REGISTER MAP 8
g Bits _ N
o
s ® 53 S ) <
T o D c [
<o 2 € S 2 N
s g3 1 3115 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 & m
=< e =
s < 3
31.16] — — — — — FRCDIV<2:0> DRMEN — SLP2SPD| — — — — —  [ooo0 o
1200| OSCCON
150 — COSC<2:0> = NOSC<2:0> CLKLOCK = = SLPEN CF = SOSCEN | OSWEN [xx0x D
31:16] — = = = = = = = = = = = = = = —  |oooo Q
1210| OSCTUN o
15:0 — — — — — — — — — — TUN<5:0> 00xx )
31:16] — — — — — PLLODIV<2:0> — PLLMULT<6:0> 01xx o
1220| SPLLCON
150 — = = = = PLLIDIV<2:0> PLLICLK = = = = PLLRANGE<2:0> 0x0x '®)
31:16] — RODIV<14:0> 0000 o
1280 | REFO1CON
15:0| ON — | s OE | RstP | — [DIVSWEN| ACTIVE | — — = — ROSEL<3:0> 0000 S
31:16 ROTRIM<8:0> — — — — — — —  [oooo S
1290 | REFO1TRIM D
150 — - | = - | = 1T =T =71 =1 = — — — — — — —  |ooo0 o
31:16] — RODIV<14:0> 0000 —
12A0| REFO2CON =
15:0| ON — | s OE | RstP | — [DIVSWEN| ACTIVE | — — = — ROSEL<3:0> 0000 <
31:16 ROTRIM<8:0> — — — — — — —  [oooo —
12B0| REFO2TRIM <
150 — - | = - | = 1T =T =71 =1 = — — — — — — —  |ooo0
3116 — RODIV<14:0> 0000 s
12C0| REFO3CON —l
15:0| ON — | s OE | RstP | — [DIVSWEN| ACTIVE | — — = — ROSEL<3:0> 0000 '—j"
31:16 ROTRIM<8:0> — — — — — — —  [oooo
12D0| REFO3TRIM M
150 — - | = - | = 1T =T =71 =1 = — — — — — — —  |ooo0 i
31:16] — RODIV<14:0> 0000 o
12E0| REFO4CON Q
150 ON — | s OE | RstP | — [DIVSWEN| ACTIVE | — = — = ROSEL<3:0> 0000 -
31:16 ROTRIM<8:0> — — — — — — —  [oooo S
12F0 | REFO4TRIM
150 — = = = = = = = = = = = = = = —  |oooo (@)
31:16] — = = = = = = = = = = = = = = —  |oooo T
1300| PBIDIV
150 — — — — |peDIVRDY[ — — — — PBDIV<6:0> 8801 o
31:16| — = = = = = = = = = = = = = = —  |oo00 =
1310| PB2DIV | | | | >
15:0| ON = = — |pBDIVRDY| — = = = PBDIV<6:0> 8801 —
31:16] — = = = = = = = = = = = = = = —  |oooo
1320| PB3DIV | | | | c
15:0| ON — — — |peDIVRDY[ — — — — PBDIV<6:0> 8801 >
31:16] — — — — — — — — — - | = - [ =1 =1 = —  [oooo —
1330| PB4DIV —
15:0| ON = = — |pBDIVRDY| — = = = PBDIV<6:0> 8801 m
31:16] — — — — — — — — — — [ = — === —  |ooo0 M
1340| PBSDIV
15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801 ~
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. T
Note  1: All registers in this table 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. Q
2: Reset values are dependent on the DEVCFGx Configuration bits and the type of reset. 3
<
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)
2 Bits
o - 5} %)
- # o = 2
o 4 ) = n
< SE o &
Tg ';-'5 g 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> om <
£

31:16| — = = = = = = = = = = = = = = —  |oooo
14A0|DCH5DPTR

15:0 CHDPTR<15:0> 0000
1480 DeHscsiz P20 — | -1 -1 -1-=-71T=-71T=-1=-1= — — - | = — — —  |0000

15:0 CHCSIZ<15:0> 0000

s — [ — [ — [ = [ = [ = [ =T -] — T =1 =1T=1T<=T<=T<=T = oo
14CO|DCH5CPTR

15:0 CHCPTR<15:0> 0000
14D0| pCHsDAT PE28L = -1 -1 -1-=-71T=-71T=-1=-1= — — - | = — — —  |0000

15:0 CHPDAT<15:0> 0000

31:16 CHPIGN<7:0> — — — — — — — — 0000
14E0| DCH6CON

15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> OOFF
14F0 |DCH6ECON

15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN = = = FFOO
1500 | DEHBINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE |0000

15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF 0000

31:16 0000
1510 | DCH6SSA CHSSA<31:0>

15:0 0000

31:16 0000
1520 | DCH6DSA CHDSA<31:0>

15:0 0000

sl = | = [ = [ = [ = [ = [ =T =1 =-1T=T=T=71T=T<=T<=T<- T
1530 | DCH6SSIZ

15:0 CHSSIZ<15:0> 0000

31:16| — = = = = = = = = = = = = = = —  |oooo
1540 | DCH6DSIZ | | | | | | | | |

15:0 CHDSIZ<15:0> 0000

sl = | = [ = [ = [ = [ = [ =T -1 —T=T=T=7T=T<=T<=T<= T
1550 I DCH6SPTR

15:0 CHSPTR<15:0> 0000

31:16| — = = = = = = = = = = = = = = —  |oooo
1560 [DCH6DPTR | | | | | | | | |

15:0 CHDPTR<15:0> 0000

sl = | = [ = [ = [ = [ = [ =T -1 -—T=T=T=71T=T<=T<=T<= T
1570 | DCH6CSIZ

15:0 CHCSIZ<15:0> 0000

31:16| — = = = = = = = = = = = = = = —  |oooo
1580 [DCH6CPTR | | | | | | | | |

15:0 CHCPTR<15:0> 0000

sl = | = [ = [ = [ = [ = [ =T -1 -—T=T=T=7T=T<=T=<=T<= T
1590 | DCH6DAT

15:0 CHPDAT<15:0> 0000

31:16 CHPIGN<7:0> — — — — — — — — 0000
15A0| DCH7CON

1500 [cHBUSY] — JcHPIGNEN] — JcHPATLEN] — | — [CHCHNS| CHEN | CHAED | CHCHN | CHAEN |  — [CHEDET| CHPRI<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 have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of Ox4, 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 10-9: DCHXxINT: DMA CHANNEL x INTERRUPT CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ)

0 = No interrupt is pending

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = A channel address error has been detected
Either the source or the destination address is invalid.
0 = No interrupt is pending

DS60001320D-page 190 © 2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-2: USBCSR1: USB CONTROL 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 — — — — — — — —
93:16 R/W-1 RIW-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0
' EP7TXIE EP6TXIE EP5TXIE EPATXIE EP3TXIE EP2TXIE EP1TXIE EPOIE
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
- R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS u-0
) EP7RXIF EP6RXIF EP5RXIF EP4RXIF EP3RXIF EP2RXIF EP1RXIF —
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0’

bit 23-17 EP7TXIE:EP1TXIE: Endpoint ‘n’ Transmit Interrupt Enable bits
1 = Endpoint Transmit interrupt events are enabled
0 = Endpoint Transmit interrupt events are not enabled
bit 16 EPOIE: Endpoint O Interrupt Enable bit
1 = Endpoint 0 interrupt events are enabled
0 = Endpoint O interrupt events are not enabled
bit 15-8 Unimplemented: Read as ‘0’
bit 7-1  EP7RXIF:EP1RXIF: Endpoint ‘n’ RX Interrupt bit
1 = Endpoint has a receive event to be serviced
0 = No interrupt event
bit 0 Unimplemented: Read as ‘0’

DS60001320D-page 208 © 2015-2016 Microchip Technology Inc.
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TABLE 12-18: PORTH REGISTER MAP FOR 144-PIN DEVICES ONLY

@ Bits
O~ = )
=il o =) %)
S o Do % = ©
I HE o <3
Ty & 3 = 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 o4
2= [
£
31:16 — — — — — — — — — — — — — — — — 0000
0700| ANSELH
15:0 — — — — — — — — — ANSH6 | ANSH5 | ANSH4 — — ANSH1 | ANSHO |0073
o710| TRisH 1516 — — — — — — — — — — — — — — — —  |ooo0
15:0 | TRISH15 | TRISH14 | TRISH13 | TRISH12 | TRISH11 | TRISH10 | TRISH9 | TRISH8 | TRISH7 | TRISH6 | TRISH5 | TRISH4 | TRISH3 | TRISH2 | TRISH1 | TRISHO |FFFF
31:16 — — — — — — — — — — — — — — — — 0000
0720| PORTH
15:0| RH15 RH14 RH13 RH12 RH11 RH10 RH9 RH8 RH7 RH6 RH5 RH4 RH3 RH2 RH1 RHO  |xxxx
o730l Laty B8 — — — — — — — — — — — — — — — —  |ooo0
15:0| LATH15 LATH14 LATH13 LATH12 LATH11 LATH10 LATH9 LATH8 LATH7 LATH6 LATH5 LATH4 LATH3 LATH2 LATH1 LATHO |XXXXx
o740 obch 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | ODCH15 | ODCH14 | ODCH13 | ODCH12 | ODCH11 | ODCH10 | ODCH9 | ODCH8 | ODCH7 | ODCH6 | ODCH5 | ODCH4 | ODCH3 | ODCH2 | ODCH1 | ODCHO |0000
o7so| cnpun 12516 — — — — — — — — — — — — — — — — |ooo0
15:0 | CNPUH15 | CNPUH14 |CNPUH13 | CNPUH12 | CNPUH11 | CNPUH10 | CNPUH9 | CNPUHS8 | CNPUH7 | CNPUH6 | CNPUH5 | CNPUH4 | CNPUH3 | CNPUH2 | CNPUH1 | CNPUHO |0000
760! cnPDH 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPDH15 | CNPDH14 | CNPDH13 | CNPDH12 | CNPDH11 | CNPDH10| CNPDH9 | CNPDH8 | CNPDH7 | CNPDH6 | CNPDH5 | CNPDH4 | CNPDH3 | CNPDH2 | CNPDH1 | CNPDHO |0000
31:16 — — — — — — — — — — — — — — — —  |ooo0
0770| CNCONH ] EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
o780 cnen 1516 — — — — — — — — — — — — — — — —  |ooo0
15:0 | CNENH15 | CNENH14 |CNENH13 | CNENH12 | CNENH11 | CNENH10| CNENH9 | CNENH8 | CNENH7 | CNENH6 | CNENH5 | CNENH4 | CNENH3 | CNENH2 | CNENH1 | CNENHO |0000
31:16 — — — — — — — — — — — — — — — — 0000
0790 | CNSTATH 15:0 CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN 0000
| STATH15 | STATH14 | STATH13 | STATH12 | STATH11 | STATH10 | STATH9 | STATH8 | STATH7 | STATH6 | STATH5 | STATH4 | STATH3 | STATH2 | STATH1 | STATHO
o07a0| CNNEH 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNNEH15 | CNNEH14 | CNNEH13 | CNNEH12 | CNNEH11 | CNNEH10 | CNNEH9 | CNNEH8 | CNNEH7 | CNNEH6 | CNNEH5 | CNNEH4 | CNNEH3 | CNNEH2 | CNNEH1 | CNNEHO |0000
o780l cNEH 31:16 — — — — — — — — — — — — — — — — 0000
15:0| CNFH15 | CNFH14 | CNFH13 | CNFH12 | CNFH11 | CNFH10 | CNFH9 | CNFH8 | CNFH7 | CNFH6 | CNFH5 | CNFH4 | CNFH3 | CNFH2 | CNFH1 | CNFHO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

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

REGISTER 18-1:

OCxCON: OUTPUT COMPARE ‘x’ CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
uU-0 U-0 U-0 U-0 U-0 U-0 uU-0 uU-0
31:24 — — — — — — — —
u-0 u-0 U-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
' ON = SIDL = — = = =
7:0 uU-0 U-0 R/W-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
‘ — — 0Cc32 OCFLT® |OoCTSEL® OCM<2:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

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

X = Bit is unknown

bit 31-16
bit 15

bit 14
bit 13

bit 12-6
bit 5

bit 4

bit 3

bit 2-0

Note 1:
2:

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

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

Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode bit

1 = Discontinue operation when CPU enters Idle mode

0 = Continue operation in Idle mode

Unimplemented: Read as ‘0’

0OC32: 32-hit Compare Mode bit

1 = OCxR<31:0> and/or OCxRS<31:0> are used for comparisons to the 32-bit timer source
0 = OCxR<15:0> and OCxRS<15:0> are used for comparisons to the 16-bit timer source

OCFLT: PWM Fault Condition Status bit™®)

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

0 = No PWM Fault condition has occurred

OCTSEL: Output Compare Timer Select bit(

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

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

111 = PWM mode on OCx; Fault pin is enabled

110 = PWM mode on OCx; Fault pin is disabled

101 = Initialize OCx pin low; generate continuous output pulses on OCx pin
100 = Initialize OCx pin low; generate single output pulse on OCx pin

011 = Compare event toggles OCx pin

010 = Initialize OCx pin high; compare event forces OCx pin low

001 = Initialize OCx pin low; compare event forces OCx pin high

000 = Output compare peripheral is disabled but continues to draw current

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

© 2015-2016 Microchip Technology Inc.
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TABLE 21-1: 12C1 THROUGH I2C5 REGISTER MAP (CONTINUED)
2 Bits
o - ) %)
- * o =) 2
oo DO ] @
<o ‘HE o &
Tg & g 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 -
= o <
£
31:16] — — — — — — — — — — — — — — — —  |oo00
0430 | 12C3MSK
15:0 — — — — — — Address Mask Register 0000
31:16] — — — — — — — — — T =1 = 1T =1 = — — —  |oooo
0440 | 12C3BRG ;
15:0 Baud Rate Generator Register 0000
3116] — = = = = = = = = [ =01 = 1T = 1T = = = —  |oooo
0450 | 12C3TRN 150 — — — _ _ _ _ _ Transmit Register 0000
31:16] — — — — — — — — = [ = 1 = = [ = — — —  |oooo
0460 | 12C3RCV
15:0 — — — — — — — — Receive Register 0000
0600 | 12cacon 31:16 — — — — = = = = = PCIE SCIE BOEN SDAHT | SBCDE | AHEN DHEN |0000
15:0 ON — SIDL SCLREL | STRICT A10M DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN (1000
31:16 — — — — — — — — — — — — — — — — 0000
0610 12C4STAT 15:0 | ACKSTAT | TRSTAT | ACKTIM — — BCL GCSTAT | ADD10 | IWCOL | I2COoV D/A P S RIW RBF TBF |0000
0620 | 12c4pDD il — — — — — — — — — — — — — — — — 10000
15:0 — — — — — — Address Register 0000
0630 | 12camsk PRl — — — — — — - [ =1 -7 =1 = ] — [ — — — — 10000
15:0 — — — — — — Address Mask Register 0000
3116] — = = = = = = [ =T =1 =1 =T =1 = = = —  Joooo
0640 | 12C4BRG
15:0 Baud Rate Generator Register 0000
0650 | 12CATRN Petbl  — — — — — — — — - [ -1 -7 =1 = — — — 10000
15:0 — — — — — — — — Transmit Register 0000
0660 | 12carcy PEX8L — = = = = = = — - 1 =1 = - | — = = — 0000
15:0 — — — — — — — — Receive Register 0000
0800 | 12C5CON 31:16 — — = = = = = — — PCIE SCIE BOEN SDAHT | SBCDE AHEN DHEN |0000
15:0 ON — SIDL SCLREL | STRICT | A10M | DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN |1000
3116 — — — — — — — — — — — — — — — —  |o000
0810 | I2C5STAT
15:0 | ACKSTAT| TRSTAT | ACKTIM — — BCL GCSTAT | ADD10 IWCOL 12COV D/A P S R/W RBF TBF |0000
31:16 — — — — — — — — — — — — — — — — 0000
0820 | 12C5ADD 15:0 — — — — — — Address Register 0000
31:16] — — — — — — = [ =T = 1T =1T="1T =1 = — — —  |oooo
0830 | 12C5MSK
15:0 — — — — — — Address Mask Register 0000
31:16] — = = = = = — [ =T =T ="1T="1T =1 = = = —  |oooo
0840 | I12C5BRG ;
15:0 Baud Rate Generator Register 0000
3116] — = = = = = = = = [ =1 = 1T = 1T = = = —  Joooo
0850 [2C5TRN 15:0 — — — — — — — — Transmit Register 0000
31:16 — — — — — — — — — | — | — | — | — — — — 0000
0860 | I12C5RCV
15:0 — — — — — — — — Receive Register 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table except I2CxRCV have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and

INV Registers” for more information.
2:  This register is not available on 64-pin devices.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

23.0 PARALLEL MASTER PORT The following are key features of the PMP module:
(PMP) o 8-hit,16-bit interface

¢ Up to 16 programmable address lines

« Up to two Chip Select lines

« Programmable strobe options:

Note:  This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive refer-

ence source. To complement the informa- - Individual read and write strobes, or
tion in this data sheet, refer to Section 13. - Read/write strobe with enable strobe
“Parallel ~ Master  Port  (PMP)” « Address auto-increment/auto-decrement

(DS60001128) in thg "PI,C32 Eamily Ref- * Programmable address/data multiplexing
erence Manual”, which is available from

the Microchip web site (www.micro- * Programmable polarity on control signals
chip.com/PIC32). « Parallel Slave Port support:

- Legacy addressable
- Address support
- 4-byte deep auto-incrementing buffer

The PMP is a parallel 8-bit/16-bit input/output module
specifically designed to communicate with a wide
variety of parallel devices, such as communications

peripherals, LCDs, external memory devices and + Programmable Wait states
microcontrollers. Because the interface to parallel * Operate during Sleep and Idle modes
peripherals varies significantly, the PMP module is » Separate configurable read/write registers or dual
highly configurable. buffers for Master mode
¢ Fast bit manipulation using CLR, SET, and INV
registers

Note:  On 64-pin devices, data pins PMD<15:8>
are not available in 16-bit Master modes.

FIGURE 23-1: PMP MODULE PINOUT AND CONNECTIONS TO EXTERNAL DEVICES

PBCLK2
Address Bus

i Data Bus —

PMAO ~ Control Lines —
Parallel —X] PvaiL
Master Port
IXI PMA1
PMALH
Up to 16-bit Address Flash
— < Praciz2> - p| EEPROM
SRAM
PMA14
EZ PMCS1 N 4 4
PMA15
|§§| PMCS2 _J
>~
IXI PMRD
PMRD/PMWR
PMWR
HX . FIFO
PMENB
_ Microcontroller LCD Buffer
PMD<7:0> i t t A 4
<+ PMD<15:8>1) - : : ) ] _ . -
8-bit/16-bit Data (with or without multiplexed addressing)

Note:  On 64-pin devices, data pins PMD<15:8> are not available in 16-bit Master modes.

© 2015-2016 Microchip Technology Inc. DS60001320D-page 369


http://www.microchip.com/PIC32
http://www.microchip.com/PIC32

Z0v 8bed-aoze10009SA

"oul ABojouyoa | diyooIoIN 9T0Z-STOZ @

26.1 Crypto Engine Control Registers
TABLE 26-2: CRYPTO ENGINE REGISTER MAP
a Bits
0~ P ] (%)
5 Lo 2 3
2y 2 8 3
Tg '5-15 g;’;z = 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 Z
2= [) <
£
31:16 REVISION<7:0> VERSION<7:0> 0000
5000 CEVER
15:0 ID<15:0> 0000
31:16)] — — — — — — — — — — — — — — — — |oooo
5004 CECON
15:0 — — — — — — — — SWAPOEN| SWRST [SWAPEN — — BDPCHST(BDPPLEN| DMAEN (0000
31:16 0000
5008 CEBDADDR BDPADDR<31:0>
15:0 0000
31:16 0000
500C CEBDPADDR BASEADDR<31:0>
15:0 0000
31:16 ERRMODE<2:0> ERROP<2:0> ERRPHASE<1:0> — — BDSTATE<3:0> START | ACTIVE [0000
5010 CESTAT
15:0 BDCTRL<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
5014 CEINTSRC
15:0 — — — — — — — — — — — — AREIF PKTIF CBDIF | PENDIF [0000
31:16 — — — — — — — — — — — — — — — — 0000
5018 CEINTEN
15:0 — — _ _ — — — — — = = = AREIE | PKTIE | CBDIE |PENDIE [0000
31:16)] — — — — — — — — — — — — — — — — |oooo
501C CEPOLLCON
15:0 BDPPLCON<15:0> 0000
3116] — = = = = = = = — | = = — | = = = —  |oooo
5020 CEHDLEN
15:0 — — — — — — — — HDRLEN<7:0> 0000
3116] — = = = = = = = — | = = — | = = = —  |oooo
5024 CETRLLEN
15:0 — — — — — — — — TRLRLEN<7:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 28-7:

ADCIMCONS3: ADC INPUT MODE CONTROL REGISTER 3

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 R/W-0 R/W-0
31:24 — — _ — — _ DIFF44 | SIGN44
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 DIFF43 | SIGN43 | DIFF42@ | SIGN42®@ | DIFF41@ | SIGN41@ | DIFF40@) | SIGN40®)
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 DIFF39@ | sIGN39@ | DIFF38@ | SIGN38®@ | DIFF37@ | SIGN37@ | DIFF36(@ | SIGN36®
. 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 DIFF35@ | sIGN35@ | DIFF34™M | sIGN34® | DIFF33® | sIGN33M | pIFF32® | siGN32(®
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-26
bit 25

bit 24

bit 23

bit 22

bit 21

bit 20

bit 19

bit 18

bit 17

Unimplemented: Read as ‘0’

DIFF44: AN44 Mode bit

1 = AN44 is using Differential mode

0 = AN44 is using Single-ended mode
SIGN44: AN44 Signed Data Mode hit

1 = AN44 is using Signed Data mode

0 = AN44 is using Unsigned Data mode
DIFF43: AN43 Mode bit

1 = AN43 is using Differential mode

0 = AN43 is using Single-ended mode
SIGN43: AN43 Signed Data Mode bit

1 = AN43 is using Signed Data mode

0 = AN43 is using Unsigned Data mode
DIFF42: AN42 Mode bit(®)

1 = AN42 is using Differential mode

0 = AN42 is using Single-ended mode
SIGN42: AN42 Signed Data Mode bit®
1 = AN42 is using Signed Data mode

0 = AN42 is using Unsigned Data mode
DIFF41: AN41 Mode bit(®

1 = AN41 is using Differential mode

0 = AN41 is using Single-ended mode
SIGN41: AN41 Signed Data Mode bit®
1 = AN41 is using Signed Data mode

0 = AN41 is using Unsigned Data mode
DIFF40: AN40 Mode bit(®)

1 = AN40 is using Differential mode

0 = AN40 is using Single-ended mode

Note 1: This bit is not available on 64-pin devices.
2: This bit is not available on 64-pin and 100-pin devices.
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REGISTER 34-3: DEVCFGO/ADEVCFGO: DEVICE CONFIGURATION WORD 0 (CONTINUED)

bit 10

bit 9-8

bit 7
bit 6

bit 5

bit 4-3

bit 2

bit 1-0

Note 1:

FSLEEP: Flash Sleep Mode bit
1 = Flash is powered down when the device is in Sleep mode
0 = Flash remains powered when the device is in Sleep mode
FECCCON<1:0>: Dynamic Flash ECC Configuration bits
Upon a device Reset, the value of these bits is copied to the ECCCON<1:0> bits (CFGCON<5:4>).
11 = ECC and dynamic ECC are disabled (ECCCON<1:0> bits are writable)
10 = ECC and dynamic ECC are disabled (ECCCON<1:0> bits are locked)
01 = Dynamic Flash ECC is enabled (ECCCON<1:0> hits are locked)
00 = Flash ECC is enabled (ECCCON<1:0> bits are locked; disables word Flash writes)
Reserved: Write as ‘1’
BOOTISA: Boot ISA Selection bit
1 = Boot code and Exception code is MIPS32®
(ISAONEXC bhit is set to ‘0’ and the ISA<1:0> bits are set to ‘10’ in the CP0O Config3 register)
0 = Boot code and Exception code is microMIPS™
(ISAONEXC bhitis set to ‘1’ and the ISA<1:0> bits are set to ‘11’ in the CP0O Config3 register)
TRCEN: Trace Enable bit
1 = Trace features in the CPU are enabled
0 = Trace features in the CPU are disabled
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
JTAGEN: JTAG Enable bit(%
1 =JTAG is enabled
0 = JTAG is disabled
DEBUG<1:0>: Background Debugger Enable bits (forced to ‘11’ if code-protect is enabled)
1x = Debugger is disabled
0x = Debugger is enabled

This bit sets the value of the JTAGEN bit in the CFGCON register.
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REGISTER 34-13: DEVADCx: DEVICE ADC CALIBRATION WORD ‘X’ (‘x’ = 0-4, 7)

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 R R R R R R R
3L:24 ADCFG<31:24>
e LR [ R [ " [ " [ " [ ® [ ® | R
' ADCFG<23:16>
on R [ " [ ®R [ R [ R | ®”R [ R | =
' ADCFG<15:8>
o R [ " [ ®R [ R [ R | ®R [ R | =
' ADCFG<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 ADCFG<31:0>: Calibration Data for the ADC Module bits

This data must be copied to the corresponding ADCxCFG register. Refer to 28.0 “ 12-bit High-Speed

Successive Approximation Register (SAR) Analog-to-Digital Converter (ADC)” for more
information.
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37.2 AC Characteristics and Timing

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

parameters.

FIGURE 37-1:

Parameters

LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

Load Condition 1 — for all pins except OSC2

VDD/2

Pin

RL

CL

RL

Pin

464Q

Load Condition 2 — for OSC2 (in EC mode)

L

CL

T

Vss

TABLE 37-16: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

AC CHARACTERISTICS

Operating temperature

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

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

Param.

No. Symbol Characteristics Min. | Typical® | Max. | Units Conditions
DO56 |[CL All /O pins (except pins — — 50 pF |EC mode for OSC2
used as CxOUT)
DO58 (CB SCLx, SDAx — — 400 pF |In 12C mode
DO59 |Csaql All SQI pins — — 10 pF —
Note 1. Data in “Typical” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance

only and are not tested.
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FIGURE 37-20: CANx MODULE I/O TIMING CHARACTERISTICS

CiTx Pin l ; i ;

(output) ! Old Value A | New Value
: CA10 CAll :

CiRx Pin .

(input) \ :
: CA20

TABLE 37-37: CANx MODULE I/O TIMING REQUIREMENTS

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

AC CHARACTERISTICS

Pi{gm Symbol Characteristict) Min | Typ® | Max | Units Conditions
CA10 TioF Port Output Fall Time — — — ns |See parameter DO32
CA11 TioR Port Output Rise Time — — — ns See parameter DO31
CA20 Tewf Pulse Width to Trigger 700 — — ns —

CAN Wake-up Filter

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

2: Datain “Typ” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
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TABLE 37-47: EBI TIMING REQUIREMENTS

AC 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

Pz’i\lr(a)lm. Symbol Characteristic Min. Typ. Max. Units Conditions

EB10 |TeBicLk |Internal EBI Clock Period 10 — — ns —
(PBCLKS)

EB11 |TeBlRC |EBI Read Cycle Time 20 — — ns —
(TRC<5:0>)

EB12 |TesIPRC |EBI Page Read Cycle Time 20 — — ns —
(TPRC<3:0>)

EB13 |TeBlAs |EBI Write Address Setup (TAS<1:0>) 10 — — ns —

EB14 |TeBiwp |EBI Write Pulse Width 10 — — ns —
(TWP<5:0>)

EB15 |TeBiwR |EBI Write Recovery Time 10 — — ns —
(TWR<1:0>)

EB16 |Tesico |EBI Output Control Signal Delay — — 5 ns See Note 1

EB17 |Tesibo |EBI Output Data Signal Delay — — 5 ns See Note 1

EB18 |TeBiDS |EBI Input Data Setup 5 — — ns See Note 1

EB19 |TesiDH |EBI Input Data Hold 3 — — ns See Note 1, 2

Note 1: Maximum pin capacitance = 10 pF.

2: Hold time from EBI Address change is 0 ns.

TABLE 37-48: EBI THROUGHPUT REQUIREMENTS

AC 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. Characteristic Min. Typ. Max. Units Conditions
EB20 |Asynchronous SRAM Read — 100 — Mbps —
EB21 |Asynchronous SRAM Write — 533 — Mbps —
Note 1: Maximum pin capacitance = 10 pF.

2: Hold time from EBI Address change is 0 ns.
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TABLE A-1:

OSCILLATOR CONFIGURATION DIFFERENCES (CONTINUED)

PIC32MX5XX/6XX/7XX Feature

PIC32MZ EF Feature

Secondary Oscillator Enable

FSOSCEN (DEVCFG1<5>)

The location of the SOSCEN bit in the Flash Configuration Words
has moved.

FSOSCEN (DEVCFG1<6>)

PLL Configuration

The FNOSC<2:0> and NOSC<2:0> bits select between POSC
and FRC.

FNOSC<2:0> (DEVCFG1<2:0>)

NOSC<2:0> (OSCCON<10:8>)

Selection of which input clock (POSC or FRC) is now done
through the FPLLICLK/PLLICLK bits.

FPLLICLK (DEVCFG2<7>)
PLLICLK (SPLLCON<7>)

On PIC32MX devices, the input frequency to the PLL had to be
between 4 MHz and 5 MHz. FPLLIDIV selected how to divide the
input frequency to give it the appropriate range.

FPLLIDIV<2:0> (DEVCFG2<2:0>)
111 = 12x divider

110 = 10x divider

101 = 6x divider

100 = 5x divider

011 = 4x divider

010 = 3x divider

001 = 2x divider

000 = 1x divider

On PIC32MZ EF devices, the input range for the PLL is wider (5
MHz to 64 MHz). The input divider values have changed, and new
FPLLRNG/PLLRNG bits have been added to indicate under what
range the input frequency falls.

FPLLIDIV<2:0> (DEVCFG2<2:0>)
PLLIDIV<2:0> (SPLLCON<2:0>)
111 = Divide by 8
110 = Divide by 7
101 = Divide by 6
100 = Divide by 5
011 = Divide by 4
010 = Divide by 3
001 = Divide by 2
000 = Divide by 1

FPLLRNG<2:0> (DEVCFG2<6:4>)
PLLRNG<2:0> (SPLLCON<2:0>)
111 = Reserved

110 = Reserved

101 = 34-64 MHz

100 = 21-42 MHz

011 =13-26 MHz

010 =8-16 MHz

001 =5-10 MHz

000 = Bypass

On PIC32MX devices, the output frequency of PLL is between
60 MHz and 120 MHz. The PLL multiplier and divider bits
configure the PLL for this range.

FPLLMUL<2:0> (DEVCFG2<6:4>)
PLLMULT<2:0> (OSCCON<18:16>)
111 = 24x multiplier

110 = 21x multiplier

101 = 20x multiplier

100 = 19x multiplier

011 = 18x multiplier

010 = 17x multiplier

001 = 16x multiplier

000 = 15x multiplier

FPLLODIV<2:0> (DEVCFG2<18:16>)
PLLODIV<2:0> (OSCCON<29:27>)
111 = 24x multiplier

110 = 21x multiplier

101 = 20x multiplier

100 = 19x multiplier

011 = 18x multiplier

010 = 17x multiplier

001 = 16x multiplier

000 = 15x multiplier

The PLL multiplier and divider on PIC32MZ EF devices have a
wider range to accommodate the wider PLL specification range.

FPLLMULT<6:0> (DEVCFG2<14:8>)
PLLMULT<6:0> (SPLLCON<22:16>)
1111111 = Multiply by 128
1111110 = Multiply by 127
1111101 = Multiply by 126
1111100 = Multiply by 125

0000000 = Multiply by 1

FPLLODIV<2:0> (DEVCFG2<18:16>)
PLLODIV<2:0> (SPLLCON<26:24>)
111 = PLL Divide by 32

110 = PLL Divide by 32

101 = PLL Divide by 32

100 = PLL Divide by 16

011 = PLL Divide by 8

010 = PLL Divide by 4

001 = PLL Divide by 2

000 = PLL Divide by 2
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APPENDIX C: REVISION HISTORY

Revision A (January 2015)

This is the initial released version of the document.

Revision B (July 2015)

The document status was updated from Advance

Information to Preliminary.

The revision includes the following major changes,
which are referenced by their respective chapter in

Table C-1.

In addition, minor updates to text and formatting were
incorporated throughout the document.

TABLE C-1:

MAJOR SECTION UPDATES

Section Name

Update Description

32-bit MCUs (up to 2 MB Live-
Update Flash and 512 KB SRAM)
with FPU, Audio and Graphics
Interfaces, HS USB, Ethernet,
and Advanced Analog

The Operating Conditions were updated to: 2.1V to 3.6V.

4.0 “Memory Organization”

Legal information on the System Bus was added (see 4.2 “ System Bus
Arbitration”).

5.0 “Flash Program Memory”

The BOOTSWAP bit in the NVMCON register was changed to: BFSWAP (see
Register 5-1).

6.0 “Resets”

The NVMLTA bit was removed from the RCON register (see Register 6-1).
The GNMI bit was added to the RNMICON register (see Register 6-3).

7.0 “CPU Exceptions and
Interrupt Controller”

The ADC FIFO Data Ready Interrupt, IRQ 45, was added (see Table 7-2).

ADC FIFO bits were added, and Note 7 regarding devices without a Crypto
module was added to the Interrupt Register Map (see Table 7-3).

The NMIKEY<7:0> hits were added to the INTCON register (see Register 7-1).

8.0 “Oscillator Configuration”

The SPLLRDY bit was removed and the SPLLDIVRDY bit was added to the
CLKSTAT register (see Register 8-8

11.0 “Hi-Speed USB with On-The-
Go (OTG)”

The VBUSIE and VBUSIF bits were changed to: VBUSERRIE and
VBUSERRIF, respectively in the USBCSR2 register (see Register 11-3).

15.0 “Deadman Timer (DMT)”

The POR values were updated for the PSCNT<4:0> bits in the Post Status
Configure DMT Count Status register (see Register 15-6).

The POR values were updated for the PSINTV<2:0> bits in the Post Status
Configure DMT Interval Status register (see Register 15-7).

16.0 “Watchdog Timer (WDT)”"

The WDTCON register was updated (see Register 16-1).

23.0 “Parallel Master Port (PMP)”

The PMDOUT, PMDIN, and PMRDIN registers were added (see Register 23-4,
Register 23-4, and Register 23-10).

The PMADDR, PMWADDR, and PMRADDR registers were updated (see
Register 23-3, Register 23-8, and Register 23-9).

The PMRDATA register was removed.

24.0 “External Bus Interface
(EBI)”

Reset values for the EBIMSK2, EBIMSK3, EBISMTO0-EBISMT2, and
EBIFTRPD registers were updated in the EBI Register Map (see Table 24-2).

POR value changes were implemented to the EBI Static Memory Timing
Register (see Register 24-3).
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RPNR (Peripheral Pin Select Output)..........cc.ccceunee. 281
RSWRST (Software Reset) .......ccccceveeeveiiiiieieeeeennns

RTCALRM (RTC ALARM Control).. .
RTCCON (RTCC CONtrol)......ccccuvveveeeeeiiiiieeneeeeeeneens

RTCDATE (Real-Time Clock Date Value) ................ 398
RTCTIME (Real-Time Clock Time Value).... ... 397
SBFLAG (System Bus Status Flag) .........cccccvveeennnnns 91
SBTXECLRM (System Bus Target 'x’ Multiple Error Clear
(X = 0-13) e 95
SBTXECLRS (System Bus Target 'x’ Single Error Single
(X 2 0-13) e 95
SBTXECON (System Bus Target 'x’ Error Control ('x’ = 0-
L3 ittt 94
SBTXELOG1 (System Bus Target 'x’ Error Log 1 ('x’ = 0-
L) ittt 92
SBTXELOG2 (System Bus Target 'x’ Error Log 2 ('x’ = 0-
L3 ittt 94
SBTxRDy (System Bus Target 'x’ Region 'y’ Read Per-
missions (X' = 0-13); (Y = 0-8)..eeeeveeevviiiiieeeenns 97
SBTXREGYy (System Bus Target 'x’ Region 'y’ (X’ = 0-
13); (Y = 0-8) it 96
SBTXWRYy (System Bus Target 'X’ Region 'y’ Write Per-
missions (X' = 0-13); (Y =0-8)..eeeeveeevviiiiieeeeenns 98

SPIXCON (SPI Control).........ccccceueee.
SPIXCON2 (SPI Control 2)....
SPIXSTAT (SPI Status)............. .
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