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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"

EBI/EMI, Ethernet, I12C, PMP, SPI, SQI, UART/USART, USB OTG

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

78

2MB (2M x 8)
FLASH

512K x 8

2.1V ~ 3.6V
A/D 40x12b
Internal

-40°C ~ 125°C
Surface Mount

100-TQFP

100-TQFP (14x14)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-1: ADC PINOUT 1I/O DESCRIPTIONS (CONTINUED)

Pin Number
Pin Name | B4pin | 100 o | 1o oin | 144-Pin T’;';e BT‘;/gzr Description
QFN/ TQFP VTLA TQFP/
TQFP LQFP
AN36 — — B4 8 | Analog | Analog Input Channels
AN37 — — B12 27 | Analog
AN38 — — B17 43 | Analog
AN39 — — A22 44 | Analog
AN40 — — A30 65 | Analog
AN41 — — B26 66 | Analog
AN42 — — A31 67 | Analog
AN45 11 20 B11 25 | Analog
AN46 17 26 B14 37 | Analog
AN47 18 27 Al9 38 | Analog
AN48 21 32 B18 47 | Analog
AN49 22 33 A23 48 | Analog
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 with Floating Point Unit (EF) Family

TABLE 1-13: EBI PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin TPlne BTuff(;r Description

QFN/ TQFP VTLA TQFP/ yP yP

TQFP LQFP
EBIOE — 9 A7 13 (@) — External Bus Interface Output Enable
EBIRDY1 — 60 B34 86 | ST External Bus Interface Ready Input
EBIRDY2 — 58 A39 84 | ST
EBIRDY3 — 57 B45 116 | ST
EBIRP — — — 45 (@) — External Bus Interface Flash Reset Pin
EBIWE — 8 B5 12 (@) — External Bus Interface Write Enable
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 with Floating Point Unit (EF) Family

2.9 Designing for High-Speed
Peripherals

The PIC32MZ EF family devices have peripherals that
operate at frequencies much higher than typical for an
embedded environment. Table 2-1 lists the peripherals
that produce high-speed signals on their external pins:

TABLE 2-1: PERIPHERALS THAT
PRODUCE HS SIGNALS ON
EXTERNAL PINS

. Maximum
Peripheral I;:g:;[;elre](sj Speed on
9 Signal Pin
EBI EBIAX, 50 MHz
EBIDx
sQi SQICLK, 50 MHz
SQICSX,
SQIDx
HS USB D+, D- 480 MHz

Due to these high-speed signals, it is important to
consider several factors when designing a product that
uses these peripherals, as well as the PCB on which
these components will be placed. Adhering to these
recommendations will help achieve the following goals:

« Minimize the effects of electromagnetic interference
to the proper operation of the product

« Ensure signals arrive at their intended destination at
the same time

¢ Minimize crosstalk

* Maintain signal integrity

* Reduce system noise

« Minimize ground bounce and power sag

291 SYSTEM DESIGN

29.11 Impedance Matching

When selecting parts to place on high-speed buses,
particularly the SQI bus, if the impedance of the periph-
eral device does not match the impedance of the pins
on the PIC32MZ EF device to which it is connected,
signal reflections could result, thereby degrading the
quality of the signal.

If it is not possible to select a product that matches
impedance, place a series resistor at the load to create
the matching impedance. See Figure 2-4 for an
example.

FIGURE 2-4: SERIES RESISTOR
sQl
PIC32MZ — AWA—  Flash
500 Device

29.1.2 PCB Layout Recommendations

The following list contains recommendations that will
help ensure the PCB layout will promote the goals
previously listed.

Component Placement

- Place bypass capacitors as close to their
component power and ground pins as possible,
and place them on the same side of the PCB

- Devices on the same bus that have larger setup
times should be placed closer to the PIC32MZ EF
device

Power and Ground

- Multi-layer PCBs will allow separate power and
ground planes

- Each ground pin should be connected to the
ground plane individually

- Place bypass capacitor vias as close to the pad
as possible (preferably inside the pad)

- If power and ground planes are not used,
maximize width for power and ground traces

- Use low-ESR, surface-mount bypass capacitors
Clocks and Oscillators

- Place crystals as close as possible to the
PIC32MZ EF device OSC/SOSC pins

- Do not route high-speed signals near the clock or
oscillator

- Avoid via usage and branches in clock lines
(SQICLK)

- Place termination resistors at the end of clock
lines

Traces

- Higher-priority signals should have the shortest
traces

- Match trace lengths for parallel buses (EBIAX,
EBIDx, SQIDx)

- Avoid long run lengths on parallel traces to reduce
coupling

- Make the clock traces as straight as possible

- Use rounded turns rather than right-angle turns

- Have traces on different layers intersect on right
angles to minimize crosstalk

- Maximize the distance between traces, preferably
no less than three times the trace width

- Power traces should be as short and as wide as
possible

- High-speed traces should be placed close to the
ground plane

DS60001320D-page 40

© 2015-2016 Microchip Technology Inc.



"ou| ABojouyoa | diyo0IoIN 9T0Z-STOZ @

6. abed-qozeT0009SA

TABLE 4-10: SYSTEM BUS TARGET 2 REGISTER MAP
2] .
&v_g _ © Bits
S ¥ 3 o =) )
Zy Be 5 =2
© é §§ ?:: 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 n“:’
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
8820| SBT2ELOG1
15:.0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
8824| SBT2ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
8828 | SBT2ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
8830| SBT2ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
8838| SBT2ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
8840| SBT2REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8850| SBT2RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
8858| SBT2WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
8860| SBT2REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8870| SBT2RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
8878| SBT2WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
8880| SBT2REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8890| SBT2RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
8898| SBT2WR2
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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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
12
g . ® Bits -
= &g = °
g ¢ 5 8
—_ (=2
g Ié &’ g .a;:' 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 <=(
S
081C|oFF183 31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  |oooo
osoolorriss PRl — [ = T =T =T =T =T ="1T="1 = — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  Joooo
ososlorriase  PEEl — L =0T =T =T =T =T =T =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  |oooo
oso8 lorries®  PEEL — L = 01T =T =T =T =T ="1T=1= — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  |oooo
osaclopriare 1211l — [ = T =T =T =T =T =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
ossolorries PRl — L = 01T =T =T =T =T ="1T=1= — — — — = VOFF<17:16>  [0000
150 VOFF<15:1> [ —  |oooo
osslorrise P2l — [ = T =T =T =T =T =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  Joooo
ossslorrion PR — L =0T =T =T =T =T =T =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  |oooo
osiolorrrer  PEEL — [ = T =T =T =T =1T="1T="1 = — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  Joooo
ossslorries  PEl — [ = T =T =T =T =T =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  |oooo
osislorrios PR — L = 01T =T =T =T =T ="1T=1= — — — — = VOFF<17:16>  [0000
150 VOFF<15:1> [ —  |oooo
wssolorries  PEl — [ = T =T =T =T =T =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  Joooo
ossslorrios PR — L = 01T =T =T =T =T ="1T="1= — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  |oooo
ossclorriee 12Nl — [ = T =T =T =T =T ="1T="1 = — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  Joooo
wsolorraoe  PERE = L =TT =T =T =T =T ="1T="1= — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  |oooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-5: REFOXTRIM: REFERENCE OSCILLATOR TRIM 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
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 ROTRIM<8:1>
R/W-0 R-0 u-0 u-0 u-0 u-0 u-0 u-0
2316 IRoTRIM<0> | — — — — — — —
158 u-0 R-0 u-0 u-0 u-0 u-0 u-0 u-0
70 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
Legend:
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 31-23 ROTRIM<8:0>: Reference Oscillator Trim bits

111111111 =511/512 divisor added to RODIV value
111111110 =510/512 divisor added to RODIV value

100000000 = 256/512 divisor added to RODIV value

000000010 = 2/512 divisor added to RODIV value
000000001 = 1/512 divisor added to RODIV value
000000000 = 0 divisor added to RODIV value

bit 22-0 Unimplemented: Read as ‘0’
Note 1. While the ON bit (REFOXCON<15>) is ‘1’, writes to this register do not take effect until the DIVSWEN bit is
also setto ‘1.
2. Do not write to this register when the ON bit (REFOxCON<15>) is not equal to the ACTIVE bit
(REFOXCON<8>).
3. Specified values in this register do not take effect if RODIV<14:0> (REFOxCON<30:16>) = 0.

DS60001320D-page 164
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TABLE 12-10: PORTD REGISTER MAP FOR 64-PIN DEVICES ONLY

@ Bits
[ L )
< #* o o %)
o @l o % )
2| of o <3
Ty & 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 o
2> [
<

3116 — — — — — — — — — — — — — — — — 0000
0310 TRISD

15:0 — — — — TRISD11 | TRISD10 | TRISD9 — — — TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO |0OE3F

31:16 — — — — — — — — — — — — — — — — 0000
0320 PORTD

15:0 — — — — RD11 RD10 RD9 — — — RD5 RD4 RD3 RD2 RD1 RDO XXXX

31:16 — — — — — — — — — — — — — — — — 0000
0330 LATD

15:0 — — — — LATD11 LATD10 LATD9 — — — LATD5 LATD4 LATD3 LATD2 LATD1 LATDO |xXxX

31:16 — — — — — — — — — — — — — — — — 0000
0340| ODCD

15:0 — — — — ODCD11 | ODCD10 | ODCD9 — — — ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO [0000

3116 — — — — — — — — — — — — — — — — 0000
0350( CNPUD

15:0 — — — — CNPUD11 | CNPUD10 | CNPUD9 — — — CNPUD5 | CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 | CNPUDO (0000

31:16 — — — — — — — — — — — — — — — — 0000
0360 CNPDD

15:0 — — — — CNPDD11 | CNPDD10 | CNPDD9 — — — CNPDD5 | CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 | CNPDDO {0000

3116 — — — — — — — — — — — — — — — — 0000
0370 CNCOND ) EDGE

15:0 ON — — — DETECT — — — — — — — — — — — 0000

31:16 — — — — — — — — — — — — — — — — 0000
0380( CNEND

15:0 — — — — CNEND11 | CNEND10 | CNEND9 CNEND5 | CNEND4 | CNEND3 | CNEND2 | CNEND1 | CNENDO [0000

3116 — — — — — — — — — — — — — — — — 0000
0390| CNSTATD| [ - - _ CN CN CN - _ - CN CN CN CN CN CN 14000

) STATD11 | STATD10 | STATD9 STATD5 | STATD4 | STATD3 | STATD2 | STATD1 | STATDO

3116 — — — — — — — — — — — — — — — — 0000
03A0| CNNED

15:0 — — — — CNNED11 | CNNED10 | CNNED9 — — — CNNED5 | CNNED4 | CNNED3 | CNNED2 | CNNED1 | CNNEDO {0000

31:16 — — — — — — — — — — — — — — — — 0000
03B0| CNFD

15:0 — — — — CNFD11 | CNFD10 | CNFD9 — — — CNFD5 | CNFD4 | CNFD3 | CNFD2 | CNFD1 | CNFDO |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

26.2 Crypto Engine Buffer Descriptors

Host software creates a linked list of buffer descriptors
and the hardware updates them. Table 26-3 provides a
list of the Crypto Engine buffer descriptors, followed by
format descriptions of each buffer descriptor (see
Figure 26-2 through Figure 26-9).

TABLE 26-3: CRYPTO ENGINE BUFFER DESCRIPTORS

Name (see Note 1) 31/53125/7 30/2B2|/t14/6 29/281I/t13/5 28/2?)I/t12/4 27/189|/t11/3 26/188|/t10/2 25/?7”/9/1 24/lBt|3t/8/0
BD_CTRL 31:24]| DESC_EN — CRY_MODE<2:0> — — —
23:16 — SA_FETCH_EN — — LAST BD LIFM  |PKT_INT_EN|CBD_INT_EN
15:8 BD_BUFLEN<15:8>
7:0 BD_BUFLEN<7:0>
BD_SA_ADDR |31:24 BD_SAADDR<31:24>
23:16 BD_SAADDR<23:16>
15:8 BD_SAADDR<15:8>
7:0 BD_SAADR<7:0>
BD_SCRADDR 31:24 BD_SRCADDR<31:24>
23:16 BD_SRCADDR<23:16>
15:8 BD_SRCADDR<15:8>
7:0 BD_SRCADDR<7:0>
BD_DSTADDR |31:24 BD_DSTADDR<31:24>
23:16 BD_DSTADDR<23:16>
15:8 BD_DSTADDR<15:8>
7:0 BD_DSTADDR<7:0>
BD_NXTPTR |31:24 BD_NXTADDR<31:24>
23:16 BD_NXTADDR<23:16>
15:8 BD_NXTADDR<15:8>
7:0 BD_NXTADDR<7:0>
BD_UPDPTR |31:24 BD_UPDADDR<31:24>
23:16 BD_UPDADDR<23:16>
15:8 BD_UPDADDR<15:8>
7:0 BD_UPDADDR<7:0>
BD_MSG_LEN |31:24 MSG_LENGTH<31:24>
23:16 MSG_LENGTH<23:16>
15:8 MSG_LENGTH<15:8>
7:0 MSG_LENGTH<7:0>
BD_ENC_OFF |31:24 ENCR_OFFSET<31:24>
23:16 ENCR_OFFSET<23:16>
15:8 ENCR_OFFSET<15:8>
7:0 ENCR_OFFSET<7:0>

Note 1:  The buffer descriptor must be allocated in memory on a 64-bit boundary.
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TABLE 28-1: ADC REGISTER MAP (CONTINUED)
7 Bits
5% g 8
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 1812 17/1 16/0 =
S
B280 [ADCDATA32T [31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B284 |ADCDATA33(M (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B288 |ADCDATA34(M (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B28C|ADCDATA35?) (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B290 |ADCDATA36(? (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B294 |ADCDATA37®? (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B298 |[ADCDATA38(?) (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B29C |ADCDATA39@ (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B2A0|ADCDATA40@ (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B2A4|ADCDATA41@ (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B2A8|ADCDATA42() (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B2AC|ADCDATA43  (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B2BO|ADCDATA44  (31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
Note 1: This bit or register is not available on 64-pin devices.
2: This bit or register is not available on 64-pin and 100-pin devices.

3: Before enabling the ADC, the user application must initialize the ADC calibration values by copying them from the factory-programmed DEVADCXx Flash registers into the corresponding ADCXCFG registers.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 28-4:

ADCTRGMODE: ADC TRIGGERING MODE FOR DEDICATED ADC 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 R/W-0 R/W-0

3L:24 — — — — — — SH4ALT<1:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0
23:16 SH3ALT<1:0> SH2ALT<1:0> SH1ALT<1:0> SHOALT<1:0>
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
158 — — — STRGEN4 | STRGEN3 | STRGEN2 | STRGEN1 | STRGENO
] u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
0 — — — SSAMPEN4 | SSAMPEN3 | SSAMPENZ2 | SSAMPEN1 | SSAMPENO
Legend:
R = Readable bit W = Writable hit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-26 Unimplemented: Read as ‘0’

bit 25-24 SH4ALT<1:0>: ADC4 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN49
00 = AN4
bit 23-22 SH3ALT<1:0>: ADC3 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN48
00 = AN3
bit 21-20 SH2ALT<1:0>: ADC2 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN47
00 = AN2
bit 19-18 SH1ALT<1:0>: ADC1 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN46
00 = AN1
bit 17-16 SHOALT<1:0>: ADCO Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN45
00 = ANO

bit 15-13 Unimplemented: Read as ‘0’
bit 12

bit 11

bit 10

STRGEN4: ADC4 Presynchronized Triggers bit
1 = ADC4 uses presynchronized triggers

0 = ADC4 does not use presynchronized triggers
STRGENS3: ADC3 Presynchronized Triggers bit
1 = ADC3 uses presynchronized triggers

0 = ADC3 does not use presynchronized triggers
STRGEN2: ADC2 Presynchronized Triggers bit
1 = ADC2 uses presynchronized triggers

0 = ADC2 does not use presynchronized triggers

© 2015-2016 Microchip Technology Inc.
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REGISTER 28-17: ADCTRG1: ADC TRIGGER SOURCE 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
U0 U0 U0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24
— — — TRGSRC3<4:0>
uo uo U0 RIW-0 rRwo | RrRwo | Rwo RIW-0
23:16
— — — TRGSRC2<4:0>
158 uU-0 uU-0 U-0 RW-0 RWo | Rwo |  Rwo RW-0
: — - — TRGSRC1<4:0>
-0 uU-0 uU-0 U-0 RW-0 RWo | Rwo |  Rwo RW-0
' — — — TRGSRC0<4:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-29
bit 28-24

bit 23-21
bit 20-16

bit 15-13
bit 12-8

bit 7-5
bit 4-0

Unimplemented: Read as ‘0’

TRGSRC3<4:0>: Trigger Source for Conversion of Analog Input AN3 Select bits
11111 = Reserved

01101 = Reserved

01100 = Comparator 2 (COUT)

01011 = Comparator 1 (COUT)

01010 = OCMP5

01001 = OCMP3

01000 = OCMP1

00111 = TMRS5 match

00110 = TMR3 match

00101 = TMR1 match

00100 = INTO External interrupt

00011 = STRIG

00010 = Global level software trigger (GLSWTRG)
00001 = Global software edge Trigger (GSWTRG)
00000 = No Trigger

For STRIG, in addition to setting the trigger, it also requires programming of the STRGSRC<4:0> bits
(ADCCON1<20:16>) to select the trigger source, and requires the appropriate CSS bits to be set in the
ADCCSSx registers.

Unimplemented: Read as ‘0’

TRGSRC2<4:0>: Trigger Source for Conversion of Analog Input AN2 Select bits
See bits 28-24 for bit value definitions.

Unimplemented: Read as ‘0’

TRGSRC1<4:0>: Trigger Source for Conversion of Analog Input AN1 Select bits
See bits 28-24 for bit value definitions.

Unimplemented: Read as ‘0’

TRGSRCO0<4:0>: Trigger Source for Conversion of Analog Input ANO Select bits
See bits 28-24 for bit value definitions.
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REGISTER 29-2:

CiCFG: CAN BAUD RATE CONFIGURATION REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 |24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — ‘ — | — ‘ — — — — —
. u-0 R/W-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
2310 — | wakFL | — | — — SEG2PH<2:0>(1)
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
8 SEGopHTS® | sam® | SEG1PH<2:0> \ PRSEG<2:0>
_ 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 SIw<1:0>® | BRP<5:0>
Legend: HC = Hardware Clear S = Settable bit
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit  -n = Bit Value at POR: (‘0", ‘1’, x = Unknown)

bit 31-23
bit 22

bit 21-19
bit 18-16

bit 15

bit 14

bit 13-11

Note 1:

Unimplemented: Read as ‘0’
WAKEFIL: CAN Bus Line Filter Enable bit

1 = Use CAN bus line filter for wake-up
0 = CAN bus line filter is not used for wake-up

Unimplemented: Read as ‘0’
SEG2PH<2:0>: Phase Buffer Segment 2 bits(1:4)
111 = Lengthis 8 x TQ

000 =Lengthis 1 x TQ
SEG2PHTS: Phase Segment 2 Time Select bit(1)

1 = Freely programmable
0 = Maximum of SEG1PH or Information Processing Time, whichever is greater

SAM: Sample of the CAN Bus Line bit®

1 = Bus line is sampled three times at the sample point
0 = Bus line is sampled once at the sample point

SEG1PH<2:0>: Phase Buffer Segment 1 bits(*)
111 = Lengthis 8 x TQ

000 = Lengthis 1 x TQ

SEG2PH < SEG1PH. If SEG2PHTS is clear, SEG2PH will be set automatically.
3 Time bit sampling is not allowed for BRP < 2.

SJW < SEG2PH.

The Time Quanta per bit must be greater than 7 (that is, TQBIT > 7).

Note:

This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0>
(CiICON<23:21>) = 100) .
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REGISTER 29-4:

CiVEC: CAN INTERRUPT CODE 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-o0 U-0 U-0 uU-0 U-0 U-0 uU-0 U-0
23:16 | |
158 u-0 u-0 u-0 R-0 R-0 R-0 R-0 R-0
: _ ‘ _ — FILHIT<4:0>
70 u-o0 R-1 R-0 R-0 R-0 R-0 R-0 R-0
' — | ICODE<6:0>(
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

‘0’ = Bitis cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 31-13 Unimplemented: Read as ‘0’
bit 12-8  FILHIT<4:0>: Filter Hit Number bit

11111 = Filter 31
11110 = Filter 30

bit 7
bit 6-0

Note 1:

00001 = Filter 1
00000 = Filter 0

Unimplemented: Read as ‘0’

ICODE<6:0>: Interrupt Flag Code bits(®

1001000- 1111111 = Reserved
1001000 = Invalid message received (IVRIF)
1000111 = CAN module mode change (MODIF)
1000110 = CAN timestamp timer (CTMRIF)
1000101 = Bus bandwidth error (SERRIF)
1000100 = Address error interrupt (SERRIF)
1000011 = Receive FIFO overflow interrupt (RBOVIF)

1000010 = Wake-up interrupt (WAKIF)

1000001 = Error Interrupt (CERRIF)

1000000 =

No interrupt

0100000- 0111111 = Reserved
0011111 = FIFO31 Interrupt (CiIFSTAT<31> set)
0011110 = FIFO30 Interrupt (CiFSTAT<30> set)

0000001 = FIFO1 Interrupt (CiIFSTAT<1> set)
0000000 = FIFOO Interrupt (CiIFSTAT<0> set)

These bits are only updated for enabled interrupts.
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REGISTER 29-15: CiFLTCONS5: CAN FILTER CONTROL REGISTER 5 (CONTINUED)

bit 15 FLTENZ21: Filter 21 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 14-13 MSEL21<1:0>: Filter 21 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 12-8  FSEL21<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 7 FLTENZ20: Filter 20 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 6-5 MSEL20<1:0>: Filter 20 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 4-0 FSEL20<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
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33.3

The Peripheral Module Disable (PMD) registers
provide a method to disable a peripheral module by
stopping all clock sources supplied to that module.

Peripheral Module Disable

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

When a peripheral is disabled using the appropriate Note:  Disabling a peripheral module while it's
PMD control bit, the peripheral is in a minimum power ON bit is set, may result in undefined
consumption state. The control and status registers behavior. The ON bit for the associated
associated with the peripheral are also disabled, so peripheral module must be cleared prior to
writes to those registers do not have effect and read disable a module via the PMDx bits.
values are invalid.
TABLE 33-1: PERIPHERAL MODULE DISABLE BITS AND LOCATIONS®
Peripheral PMDx bit Name Register Name and Bit Location
ADC ADCMD PMD1<0>
Comparator Voltage Reference CVRMD PMD1<12>
Comparator 1 CMP1MD PMD2<0>
Comparator 2 CMP2MD PMD2<1>
Input Capture 1 IC1MD PMD3<0>
Input Capture 2 IC2MD PMD3<1>
Input Capture 3 IC3MD PMD3<2>
Input Capture 4 IC4AMD PMD3<3>
Input Capture 5 IC5MD PMD3<4>
Input Capture 6 IC6MD PMD3<5>
Input Capture 7 IC7MD PMD3<6>
Input Capture 8 IC8MD PMD3<7>
Input Capture 9 ICOMD PMD3<8>
Output Compare 1 OC1MD PMD3<16>
Output Compare 2 OC2MD PMD3<17>
Output Compare 3 OC3MD PMD3<18>
Output Compare 4 OC4MD PMD3<19>
Output Compare 5 OC5MD PMD3<20>
Output Compare 6 OC6MD PMD3<21>
Output Compare 7 OC7MD PMD3<22>
Output Compare 8 OC8MD PMD3<23>
Output Compare 9 OC9MD PMD3<24>
Timerl T1MD PMD4<0>
Timer2 T2MD PMD4<1>
Timer3 T3MD PMD4<2>
Timer4 T4MD PMD4<3>
Timer5 T5MD PMD4<4>
Timer6 T6MD PMD4<5>
Timer7 T7MD PMD4<6>
Timer8 T8MD PMD4<7>
Timer9 TO9MD PMD4<8>
UART1 UimMD PMD5<0>
UART2 U2mMD PMD5<1>
Note 1: Not all modules and associated PMDx bits are available on all devices. See TABLE 1: “PIC32MZ EF

Family Features” for the lists of available peripherals.
2. Module must not be busy after clearing the associated ON bit and prior to setting the USBMD bit.
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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 37-10: SPIx MODULE MASTER MODE (CKE = 0) TIMING CHARACTERISTICS

SCKx .
(CKP =0) : ! v .

SP1L " "SP10 . SPHL P20

SCKx E : %__¥¥_____3Z?
(CKP = 1) . 3 £

— — —»' e

. SP35 | sP20 . SP21

« o
SDOX N . Msb >< Bh14-;;---1 }i' LSb
. . ’ A

)
—' | -

- ) e

sP31 . SP30

SDIx . MSBin Bit14 55 --1 LSbIn
| SP40 " SP41;

-—

Note: Refer to Figure 37-1 for load conditions.
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FIGURE 37-16: 12Cx BUS START/STOP BITS TIMING CHARACTERISTICS (MASTER MODE)

SCLx Lo Lo
ISt
IM30 '+
SDAxX DX /
. .
Start Condition Stop Condition

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

FIGURE 37-17: I2Cx BUS DATA TIMING CHARACTERISTICS (MASTER MODE)

IM20 > e e M1 — ! e IM21

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

TABLE 37-35: 12Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE)

Standard Operating Conditions: 2.1V to 3.6V
unless otherwise stated
AC CHARACTERISTICS E)perating temperature -4)10°C < TA < +85°C for Industrial
-40°C < Ta < +125°C for Extended
Pa’\rkz;lm. Symbol Characteristics Min.®) Max. | Units Conditions
IM10 TrLo:scL |Clock Low Time |100 kHz mode |TpBCLk2 * (BRG +2)| — us —
400 kHz mode |TpBCLk2 * (BRG +2)| — us —
1 MHz mode TPBCLK2 * (BRG +2)| — Hs —
(Note 2)
IM11 THi:scL |Clock High Time {100 kHz mode |TpBCLKk2 * (BRG +2)| — Hs —
400 kHz mode |TpBCLk2 * (BRG +2)| — Hs —
1 MHz mode TPBCLK2 * (BRG +2)| — Hs —
(Note 2)
IM20 Tr:scL |SDAx and SCLx |100 kHz mode — 300 ns |Csis specified to be
Fall Time 400 kHz mode 20+0.1Cs 300 ns |from 10 to 400 pF
1 MHz mode — 100 ns
(Note 2)

Note 1: BRG is the value of the I°C Baud Rate Generator.
2:  Maximum pin capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
3:  The typical value for this parameter is 104 ns.
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FIGURE 37-28:

EBI PAGE READ TIMING

|

tEBI-RC

SN/

»1e tEBI-PRC —»<«——EBI-PRC —»<*+——EBI-PRC —»

SRR B (N

-

EBID<15:0> —<

PBCLKS
—>| {EBICO —>| {EBICO
EBIA<x:2> >< ADDRESS ><
—>|tEBICO —>|tEB|co —>| {EBICO —>|tEB|co —>|tEB|co
EBIA<1:0> >< 00 >< 01 >< 10 >< 1 ><
—>| tEBICO —>| {EBICO
EBICSX
—>| {EBICO —>| {EBICO
EBIBSX >< 00 ><
\—>{ {EBICO —>| {EBICO
EBIOE

—> tEBIDH > tEBIDH > tEBIDH > tEBIDH
-PI tEBIDS |« tEBIDS |« tEBIDS |« tEBIDS [«

>< READ DATA >< READ DATA >< READ DATA >< READ DATA >7

FIGURE 37-29: EBI WRITE TIMING
{EBI-AS > {EBI-WP —}: {EBI-WR ,I
PBOLKS AN Y Y
4>|IEBICO 4>|tEBICO
EBIA<x:0> >< ADDRESS ><
4P|IEBICO 4>|tEBICO
EBICSX
4>|tEBICO 4’|tEBICO
EBIBSX >< BYTE SELECTS ><
EBIOE
——{tEBICO ———]{teBICO
EBIWE
—>| {EBIDO 4>|tEBIDO
EBID<15:0> WRITE DATA >7
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DMSTAT (Deadman Timer Status) .......c.c.ccccvvveeennnn.
DMTCLR (Deadman Timer Clear) ......cccccccevuvvveerennn.
DMTCNT (Deadman Timer Count) .........coccueeevuneenne
DMTCON (Deadman Timer Control).............

DMTPRECLR (Deadman Timer Preclear)
DMTPSINTV (Post Status Configure DMT Interval Sta-

EBICSx (External Bus Interface Chip Select) ........... 385
EBIFTRPDx (External Bus Interface Flash Timing)..388
EBIMSKXx (External Bus Interface Address Mask) .... 386
EBISMCON (External Bus Interface Static Memory Con-

EPOL) e 389
EBISMTXx (External Bus Interface Static Memory Timing)
387
EMAC1CFG1 (Ethernet Controller MAC Configuration 1)
550
EMAC1CFG2 (Ethernet Controller MAC Configuration 2)
551
EMACI1CLRT (Ethernet Controller MAC Collision Win-
doW/Retry Limit) c....eeveeeiiiiiiiieee e 555
EMAC1IPGR (Ethernet Controller MAC Non-Back-to-
Back Interpacket Gap) ......cccceevveviviiveeeeeniiienns 554
EMACI1IPGT (Ethernet Controller MAC Back-to-Back In-
terpacket Gap) ....ocveeeeveeeiiiie e 553
EMAC1MADR (Ethernet Controller MAC MIlI Manage-
MENE AAAIESS)..uvveiieeeieiiiiiiiie e e ee e 561
EMACL1MAXF (Ethernet Controller MAC Maximum
Frame Length) .......cooviiiiiiieiiieee e 556
EMAC1MCFG (Ethernet Controller MAC MIlI Manage-
ment Configuration) ..........ccocceeeerieennieie e 559
EMAC1IMCMD (Ethernet Controller MAC MIlI Manage-
ment Command) ........covovveiieeenieriiee e 560
EMAC1MIND (Ethernet Controller MAC MIl Manage-
mMent INAICALOrS) ....ceveveriiiiiiiieee e 563
EMAC1MRDD (Ethernet Controller MAC MIl Manage-
ment Read Data).........cocceeeeviiieeniiiie e 562
EMACIMWTD (Ethernet Controller MAC MIlI Manage-
ment Write Data) .........ccccvveveeeeiiiiiiieiee e 562
EMAC1SAQ (Ethernet Controller MAC Station Address
0) ettt 564
EMAC1SA1 (Ethernet Controller MAC Station Address
L) e 565
EMAC1SA2 (Ethernet Controller MAC Station Address
) s 566
EMAC1SUPP (Ethernet Controller MAC PHY Support) .
557
EMACILTEST (Ethernet Controller MAC Test).......... 558
ETHALGNERR (Ethernet Controller Alignment Errors
SEAtISHICS) wevveeeieiiiiieie e 549
ETHCONZ1 (Ethernet Controller Control 1)................ 528
ETHCON2 (Ethernet Controller Control 2)................ 530
ETHFCSERR (Ethernet Controller Frame Check Se-
quence Error StatistiCs).......cueevvvivveiveeeriiniiieens 548
ETHFRMRXOK (Ethernet Controller Frames Received
OK StatiStiCS) .ooovvveeeieieii et 547
ETHFRMTXOK (Ethernet Controller Frames Transmit-
ted OK StatiStiCS) .....ceviuerreiiieiiiiiieee e 544
ETHHTO (Ethernet Controller Hash Table 0) ............ 532
ETHHT1 (Ethernet Controller Hash Table 1) ... ..532
ETHIEN (Ethernet Controller Interrupt Enable).........538

ETHIRQ (Ethernet Controller Interrupt Request)...... 539
ETHMCOLFRM (Ethernet Controller Multiple Collision

Frames StatiStiCS) ........ccuveriveeiriiieeeiiie e 546
ETHPMO (Ethernet Controller Pattern Match Offset) 534
ETHPMCS (Ethernet Controller Pattern Match Check-

SUIM) .ttt e e e ettt e e e s st eee e e e e e st eeeeeeesnnnnnes 534
ETHPMMO (Ethernet Controller Pattern Match Mask 0).
533
ETHPMML1 (Ethernet Controller Pattern Match Mask 1).
533
ETHRXFC (Ethernet Controller Receive Filter Configura-
(0] o) T PR 535
ETHRXOVFLOW (Ethernet Controller Receive Overflow
SEALISHCS) c.vveeeiieee et 543
ETHRXST (Ethernet Controller RX Packet Descriptor
Start AddreSs)...oeeoi e 531
ETHRXWM (Ethernet Controller Receive Watermarks) .
537
ETHSCOLFRM (Ethernet Controller Single Collision
Frames StatiStiCS)........ueervieeriiiee e 545
ETHSTAT (Ethernet Controller Status)..................... 541
ETHTXST (Ethernet Controller TX Packet Descriptor
Start AAresSs)....cocveeeeieeeieiiee e 531
FCCR (Floating Point Condition Codes Register - CP1
RegIStEr 25) ..uiviiiiiiiiieeie e 56
FCSR (Floating Point Control and Status Register - CP1
ReQISIEr 31) .ueiieieieiiiiiiiee e 59
FENR (Floating Point Exceptions and Modes Enable
Register - CP1 Register 28) .......c.cccoeeeiiiveennineen. 58
FEXR (Floating Point Exceptions Status Register - CP1
REQISIEr 26) ...vveveieiiiiiiieie e 57
FIR (Floating Point Implementation Register - CP1 Reg-
(153 ] 0 TSR 55
I2CxCON (I12C Control).. . 357
I2CxSTAT (12C Status).. . 359
ICXCON (Input Capture x Control) ... 308
IECX (Interrupt Enable Control) .........cccccveveeeeriiinnnns 149
IFSX (Interrupt Flag Status) .......cccovceeeiiiieeiiieeeens 149
INTCON (Interrupt Control)..........ceveeeveviiiieireeeeninnns 145
INTSTAT (Interrupt Status).........eeeveeeveiiiiireeneeniiinnes 148
IPCx (Interrupt Priority Control) .... . 150
IPTMR (Interrupt Proximity Timer)... ... 148
NVMADDR (Flash ADdress) .......ccccccevvevvvenennn. ... 104
NVMBWP (Flash Boot (Page) Write-protect)............ 107
NVMCON (Programming Control) .................... 101, 103
NVMDATAX (Flash Data (X' = 0-3)) ..cccovvvveeeeeniinnns 105
NVMKEY (Programming Unlock)............cccoeuveennineen. 104
NVMPWP (Program Flash Write-Protect)................. 106
NVMSRCADDR (Source Data ADdress) .................. 105
OCXCON (Output Compare x Control).... ... 313
OSCCON (Oscillator Control)............. ... 158
OSCTUN (FRC Tuning)......ccccccevunee ... 160
PMADDR (Parallel Port ADdress)........ccccoeeviieeennnnn. 375
PMAEN (Parallel Port Pin Enable)...........cccccevviuvnnees 377
PMCON (Parallel Port Control)........cccceeevvvvvereeninnnns 371
PMDIN (Parallel Port Input Data)...........ccccceuuuee 376, 381
PMDOUT (Parallel Port Output Data)..............cccueuee. 376
PMMODE (Parallel Port Mode)............... .. 373
PMRADDR (Parallel Port Read Address)................. 380
PMSTAT (Parallel Port Status (Slave Modes Only).. 378
PMWADDR (Parallel Port Write Address) ................ 379
PRECON (Prefetch Module Control) ...........ccccceeueeee. 171
PRESTAT (Prefetch Module Status) ...........ccccceeueue.. 172
PRISS (Priority Shadow Select) .........cccccvvveveeeennnnnns 146
PSCNT (Post Status Configure DMT Count Status). 298
PWRCON (Power Control) ........ccceeveeeriiieeniee e 114
REFOXCON (Reference Oscillator Control ('x’ = 1-4)) ...
163
REFOXTRIM (Reference Oscillator Trim ('x’ = 1-4)). 164
RNMICON (Non-maskable Interrupt Control)........... 113
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