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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

MIPS32® microAptiv™

32-Bit Single-Core

200MHz

CANbus, EBI/EMI, Ethernet, I12C, IrDA, LINbus, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
120

2MB (2M x 8)

FLASH

640K x 8

1.7V ~ 3.6V

A/D 45x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

176-LQFP Exposed Pad

176-LQFP (20x20)
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PIC32MZ Graphics (DA) Family

TABLE 7:

PIN NAMES FOR 288-PIN DEVICES (CONTINUED)

PIC32MZ1025DAA288
PIC32MZ1025DAB288
PIC32MZ1064DAA288
PIC32MZ1064DAB288
PIC32MZ2025DAA288
PIC32MZ2025DAB288
PIC32MZ2064DAA288
PIC32MZ2064DAB288

288-PIN LFBGA (BOTTOM VIEW)
A1

Polarity Indicator

F6

V18

EIE:LIEIE; Full Pin Name EE%EQ Full Pin Name
D15 VDDIO G8 Vss1vs
D16 VDDIO G9 Vss1vs
D17 PGED2/C1INA/AN46/RPB7/RB7 G10 Vss
D18 PGED1/ANO/RPB0/CTED2/RB0O G11 VDDIO
E1 DDRLDQS G12 AVss
E2 DDRLDQS G13 AVDD
E3 DDRDQ12 G15 VDDIO
E4 TRCLK/SDCK/SQICLK/RA6 G16 No Connect
E15 VDDIO G17 OSC1/CLKI/RC12
E16 EBIA7/AN47/HLVDIN/RPB9/PMA7/RB9 G18 OSC2/CLKO/RC15
E17 AN45/RPB5/RB5 HA1 DDRDQ2
E18 CVREFOUT/AN5/RPB10/RB10 H2 DDRDQ5
F1 DDRDQO H3 DDRDQ6
F2 DDRDQ7 H4 TRDO/SDDATA0/SQIDO0/RG13
F3 DDRDQ11 H6 VDDR1V8®
F4 TRD3/SDDATA3/SQID3/RA7 H7 VDDR1Vv8®
F6 Vss1vs H8 VDDR1V8®
F7 Vss1vs H9 Vss1vs
F8 Vss1ve H10 Vss
F9 Vss H11 VDDIO
F10 Vss H12 VDDIO
F11 VDDIO H13 VDDIO
F12 AVss H15 VDDIO
F13 AVDD H16 TCK/AN24/RA1
F15 VDDIO H17 SOSCI/RPC13(®)/RC136)
F16 VBAT H18 SOSCO/RPC14®)T1CK/RC14®)
F17 No Connect J1 DDRVREF®)
F18 No Connect J2 No Connect
G1 DDRDQ3 J3 DDRDQ1
G2 DDRDQ4 J4 TRD2/SDDATA2/SQID2/RG14
G3 DDRDMO J6 VDDR1v8®
G4 TRD1/SDDATA1/SQID1/RG12 J7 VDDR1Vv8®
G6 Vssi1vs J8 VDDR1V8®
G7 Vssive J9 Vssive
Note 1: The RPn pins can be used by remappable peripherals. See Table 1 and Table 4 for the available peripherals and 12.4 “Peripheral Pin
Select (PPS)” for restrictions.
2: Every I/0O port pin (RAx-RKx) can be used as a change notification pin (CNAx-CNKXx). See 12.0 “I/O Ports” for more information.
3: Shaded pins are 5V tolerant.
4: This pin must be tied to Vss through a 20k Q resistor when DDR is not connected in the system.
5: This pin is a No Connect when DDR is not connected in the system.
6: These pins are restricted to input functions only.
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PIC32MZ Graphics (DA) Family

TABLE 1-2: OSCILLATOR PINOUT 1I/O DESCRIPTIONS
Pin Number
. Pin Buffer .
Pin Name 169-pin | 176-pin | 288-pin Type Type Description
LFBGA | LQFP | LFBGA
Oscillators
CLKI E12 164 G17 | ST/CMOS |External clock source input. Always associated with OSC1 pin
function.
CLKO E13 163 G18 O Oscillator crystal output. Connects to crystal or resonator in
Crystal Oscillator mode. Optionally functions as CLKO in RC and
EC modes. Always associated with OSC2 pin function.
0scC1 E12 164 G17 I ST/CMOS | Oscillator crystal input. ST buffer when configured in RC mode;
CMOS otherwise.
0SC2 E13 163 G18 O Oscillator crystal output. Connects to crystal or resonator in
Crystal Oscillator mode. Optionally functions as CLKO in RC and
EC modes.
SOSCI C13 162 H17 | ST/CMOS |32.768 kHz low-power oscillator crystal input; CMOS otherwise.
SOSCO D13 161 H18 0 ST/CMOS [32.768 low-power oscillator crystal output.
REFCLKI1 PPS PPS PPS | — Reference Clock Generator Inputs 1-4
REFCLKI3 PPS PPS PPS | —
REFCLKI4 PPS PPS PPS | —
REFCLKO1| PPS PPS PPS O — Reference Clock Generator Outputs 1-4
REFCLKO3| PPS PPS PPS (0] —
REFCLKO4 | PPS PPS PPS (0] —
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
TABLE 1-3: IC1 THROUGH IC9 PINOUT I/O DESCRIPTIONS
Pin Number
. Pin Buffer —
Pin Name 169-pin | 176-pin | 288-pin | Type Type Description
LFBGA | LQFP | LFBGA
Input Capture
IC1 PPS PPS PPS | ST Input Capture Inputs 1-9
IC2 PPS PPS PPS | ST
IC3 PPS PPS PPS | ST
IC4 PPS PPS PPS | ST
IC5 PPS PPS PPS | ST
1C6 PPS PPS PPS | ST
IC7 PPS PPS PPS | ST
IC8 PPS PPS PPS | ST
IC9 PPS PPS PPS | ST
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select

© 2015-2018 Microchip Technology Inc.
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PIC32MZ Graphics (DA) Family

3.2 Architecture Overview

The MIPS32 microAptiv Microprocessor core in
PIC32MZ DA family devices contains several logic
blocks working together in parallel, providing an
efficient high-performance computing engine. The
following blocks are included with the core:

« Execution unit

» General Purpose Register (GPR)

* Multiply/Divide Unit (MDU)

» System control coprocessor (CP0)
* Memory Management Unit (MMU)

« Instruction/Data cache controllers

* Power Management

* Instructions and data caches

* microMIPS support

* Enhanced JTAG (EJTAG) controller

3.2.1 EXECUTION UNIT

The processor core execution unit implements a load/
store architecture with single-cycle ALU operations
(logical, shift, add, subtract) and an autonomous
multiply/divide unit. The core contains thirty-two 32-bit
General Purpose Registers (GPRs) used for integer
operations and address calculation. Seven additional
register file shadow sets (containing thirty-two
registers) are added to minimize context switching
overhead during interrupt/exception processing. The
register file consists of two read ports and one write
port and is fully bypassed to minimize operation latency
in the pipeline.

The execution unit includes:

» 32-bit adder used for calculating the data address

» Address unit for calculating the next instruction
address

» Logic for branch determination and branch target
address calculation

* Load aligner

* Trap condition comparator

* Bypass multiplexers used to avoid stalls when
executing instruction streams where data producing
instructions are followed closely by consumers of
their results

» Leading Zero/One detect unit for implementing the
CLZ and CLOinstructions

« Arithmetic Logic Unit (ALU) for performing arithmetic
and bitwise logical operations

 Shifter and store aligner

» DSP ALU and logic block for performing DSP
instructions, such as arithmetic/shift/compare opera-
tions

3.2.2 MULTIPLY/DIVIDE UNIT (MDU)

The processor core includes a Multiply/Divide Unit
(MDU) that contains a separate pipeline for multiply
and divide operations, and DSP ASE multiply instruc-
tions. This pipeline operates in parallel with the Integer
Unit (IU) pipeline and does not stall when the 1U pipe-
line stalls. This allows MDU operations to be partially
masked by system stalls and/or other integer unit
instructions.

The high-performance MDU consists of a 32x32 booth
recoded multiplier, four pairs of result/accumulation
registers (HI and LO), a divide state machine, and the
necessary multiplexers and control logic. The first num-
ber shown (‘32" of 32x32) represents the rs operand.
The second number (‘32" of 32x32) represents the rt
operand.

The MDU supports execution of one multiply or
multiply-accumulate operation every clock cycle.

Divide operations are implemented with a simple 1-bit-
per-clock iterative algorithm. An early-in detection
checks the sign extension of the dividend (rs) oper-
and. If rs is 8 bits wide, 23 iterations are skipped. For
a 16-bit wide rs, 15 iterations are skipped and for a
24-bit wide rs, 7 iterations are skipped. Any attempt to
issue a subsequent MDU instruction while a divide is
still active causes an IU pipeline stall until the divide
operation has completed.

Table 3-1 lists the repeat rate (peak issue rate of cycles
until the operation can be reissued) and latency (num-
ber of cycles until a result is available) for the processor
core multiply and divide instructions. The approximate
latency and repeat rates are listed in terms of pipeline
clocks.

TABLE 3-1: MIPS32 microAptiv MICROPROCESSOR CORE HIGH-PERFORMANCE INTEGER
MULTIPLY/DIVIDE UNIT LATENCIES AND REPEAT RATES
Opcode Operand Size (mul rt) (div rs) Latency Repeat Rate

MULT/ MULTU, MADD/ MADDU, 16 bits 5 1

MBUB/ MSUBU (HI/LO destination) 32 bits 5 1

MUL (GPR destination) 16 bits 5 1
32 bits 5 1

Dl V/ DI VU 8 bits 12/14 12/14
16 bits 20/22 20/22
24 bits 28/30 28/30
32 bits 36/38 36/38

© 2015-2018 Microchip Technology Inc.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
g ~ = ® Bits "
¥ o8 = °
3| 2E | & g
ER §’ S | = | 3us 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 1812 17/1 16/0 x
£~ o <
£
0608 | oFFogs [S116L = — - - — - - — — = = — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
06CC| OFF099 31:16 - | - | _ | _ | _ | - | _ | - | - - - — = = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
06D0 | OFF100
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16>  [0000
06D4 | OFF101
15:0 VOFF<15:1> | —  Joooo
06D8| OFF102 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
06DC| OFF103
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
06E0| OFF104
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16> _ [0000
06E4 | OFF105
15:0 VOFF<15:1> —  |oooo
06E8 | OFF106 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> —  |oooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
06EC|OFF107
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
06F4 | OFF109
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =T =1 = = = = = = VOFF<17:16>  |0000
06F8 | OFF110
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
06FC| OFF111
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> _ [0000
0700 | OFF112
15:0 VOFF<15:1> [ —  Joooo
o704 | orF113 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
0708 | OFF114
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
070C| OFF115
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0710 | OFF116
15:0 VOFF<15:1> [ —  Joooo
o714 | opF117 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ — Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET,

and INV Registers” for more information.

2: This bit is only available on devices with a Crypto module.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
g ~ = ® Bits "
¥ o8 = °
3| 2E | & g
ER §’ S | = | 3us 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 1812 17/1 16/0 x
£~ o <
£
o7rc|oFF175 21161 — — - - — - - = — = = — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0800 | OFF176
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
0804 | OFF177
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16>  [0000
0808 | OFF178
15:0 VOFF<15:1> | —  Joooo
080C| OFF179 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0810 | OFF180
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
0814 | OFF181
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16> _ [0000
0818 | OFF182
15:0 VOFF<15:1> —  |oooo
081C| OFF183 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> —  |oooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0820 | OFF184
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
0824 | OFF185
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =T =1 = = = = = = VOFF<17:16>  |0000
0828 | OFF186
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
082C| OFF187
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> _ [0000
0830 | OFF188
15:0 VOFF<15:1> [ —  Joooo
0834 | oFF189 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
0838 | OFF190
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
083C| OFF191
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0840 | OFF192
15:0 VOFF<15:1> [ —  Joooo
o844 |oFF193 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ — Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET,

and INV Registers” for more information.

2: This bit is only available on devices with a Crypto module.
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REGISTER 9-1: PRECON: PREFETCH MODULE CONTROL REGISTER
Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 U-0 U-0 U-0 R/W-0 U-0 U-0
31:24
— — — — — PFMSECEN — —
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
15:8
70 U-0 U-0 R/W-0 R/W-0 U-0 R/W-1 R/W-1 R/W-1
' — — PREFEN<1:0> — PFMWS<2:0>(1)
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-27
bit 26

bit 25-6
bit 5-4

bit 3
bit 2-0

Note 1:

Unimplemented: Write ‘0’; ignore read

PFMSECEN: Flash SEC Interrupt Enable bit

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

PREFEN<1:0>: Predictive Prefetch Enable bits

11 = Enable predictive prefetch for any address

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

00 = Disable predictive prefetch

Unimplemented: Write ‘0’; ignore read

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

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

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

© 2015-2018 Microchip Technology Inc.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)
@ Bits
(G - 5} %)
= o =2 2
g5 22 | § g
Tg &5 § 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 5
2% om <
£
31:16 — — — — — — — — — — — — — — — — 0000
1170 | DCH1SSIZ
15:0 CHSSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
1180 DCHIDSIZ [ = | [ = | =T =1 =1 |
15:0 CHDSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
[= T = T =1 =T =T=T-] |
15:0 CHSPTR<15:0> 0000
oo = [ = [ = [ = [ = [ =T =T -1 — T =T=T=T<=T=T<=T<= low
11A0 |DCH1DPTR
15:0 CHDPTR<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
11B0| DCH1CSIZ | | | | | | | | |
15:0 CHCSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
f1co|poH1CPTR | | | | | | | | |
15:0 CHCPTR<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
11D0| DCH1DAT | | | | | | | | |
15:0 CHPDAT<15:0> XXXX
31:16 : — — — — — — — —
110 | DCH2cON CHPIGN<7:0> 7700
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
11FO0 [DCH2ECON
15:.0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
1200| DCH2INT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE (0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF (0000
31:16 XXXX
1210 | DCH2SSA CHSSA<31:0>
15:0 XXXX
31:16
1220 | DCH2DSA CHDSA<31:0> XXXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
1230 | DCH2SSIZ | | | | | | | | |
15:0 CHSSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
1240 | DCH2DSIZ | | | | | | | | |
15:0 CHDSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
1250 [DCH2SPTR | | | | | | | | |
15:0 CHSPTR<15:0> 0000
swe| = [ = [ = [ = [ = [ = [ =T -1 — [ =T =1=T<=T=T1T<=T<= low
1260 [DCH2DPTR
15:0 CHDPTR<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
1270 | DCH2CSIZ | | | | | | | | |
15:0 CHCSIZ<15:0> XXXX
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 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
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REGISTER 14-1:

TxCON: TYPE B TIMER CONTROL REGISTER (‘x’ = 2-9)

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
_ R/W-0 u-0 R/W-0 U-0 u-0 U-0 u-0 u-0
15:8 ON® — SIDL@ — — — — —
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 u-0
' TGATEW TCKPS<2:0>() 7320 — TCcs® —
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
bit 15

bit 14
bit 13

bit 12-8
bit 7

bit 6-4

bit 3

Note 1:

Unimplemented: Read as ‘0’

ON: Timer On bit®)

1 = Module is enabled

0 = Module is disabled
Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode bit(®
1 = Discontinue operation when device enters Idle mode
0 = Continue operation even in Idle mode

Unimplemented: Read as ‘0’

TGATE: Timer Gated Time Accumulation Enable bit(!)
When TCS = 1.

This bit is ignored and is read as ‘0.

When TCS = 0:

1 = Gated time accumulation is enabled

0 = Gated time accumulation is disabled

TCKPS<2:0>: Timer Input Clock Prescale Select bits(H)

111 = 1:256 prescale value
110 = 1:64 prescale value
101 = 1:32 prescale value
100 = 1:16 prescale value
011 = 1:8 prescale value
010 = 1:4 prescale value
001 = 1:2 prescale value
000 = 1:1 prescale value

T32: 32-Bit Timer Mode Select bit®

1 = Odd numbered and even numbered timers form a 32-bit timer
0 = Odd numbered and even numbered timers form a separate 16-bit timer

While operating in 32-bit mode, this bit has no effect for odd numbered timers (Timer1, Timer3, Timer5,
Timer7, and Timer9). All timer functions are set through the even numbered timers.

While operating in 32-bit mode, this bit must be cleared on odd numbered timers to enable the 32-bit timer
in Idle mode.

This bit is available only on even numbered timers (Timer2, Timer4, Timer6, and Timer8).

© 2015-2018 Microchip Technology Inc.
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20.1

RTCC Control Registers

TABLE 20-1: RTCC REGISTER MAP
a Bits
O~ - o 2]
oS ¥ o o 2
29| zeg | § ¢
@ o4
Tg o5 dg; 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 Z
2= m <
£
31:16 — — — — — — CAL<9:0> 0000
0000 | RTCCON
15:0 ON — SIDL — — RTCCLKSEL<1:0> | RTCOUTSEL<1:0> | RTCCLKON — — RTCWREN|RTCSYNC|HALFSEC| RTCOE |0000
31:16 — — — — — — — — — — — — — — — — 0000
0010 | RTCALRM
15:0 |ALRMEN| CHIME PIV  |ALRMSYNC AMASK<3:0> ARPT<7:0> 0000
31:16 HR10<3:0> HRO01<3:0> MIN10<3:0> MINO1<3:0> XXXX
0020 | RTCTIME
15:0 SEC10<3:0> SEC01<3:0> — — | — — — — — — xx00
31:16 YEAR10<3:0> YEAR01<3:0> MONTH10<3:0> MONTHO01<3:0> XXXX
0030 | RTCDATE
15:0 DAY10<3:0> DAY01<3:0> — — | — — WDAY01<3:0> xx00
31:16 HR10<3:0> HRO01<3:0> MIN10<3:0> MINO1<3:0> XXXX
0040 |ALRMTIME
15:0 SEC10<3:0> SEC01<3:0> — — | — — — — — — xx00
31:16 — — — — — — — — MONTH10<3:0> MONTHO01<3:0> 00xx
0050 [ALRMDATE|
15:0 DAY10<3:0> DAY01<3:0> — — | — — WDAY01<3:0> xXx0x
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 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for more

information.
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24.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

Note:  This data sheet summarizes the features
of the PIC32MZ Graphics (DA) Family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 21. “Universal
Asynchronous Receiver Transmitter
(UART)” (DS60001107), which is
available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The UART module is one of the serial I/O modules
available in PIC32MZ DA family devices. The UART
is a full-duplex, asynchronous communication
channel that communicates with peripheral devices
and personal computers through protocols, such as
RS-232, RS-485, LIN, and IrDA®. The module also
supports the hardware flow control option, with
UxCTS and UxRTS pins, and also includes an IrDA
encoder and decoder.

The primary features of the UART module are:

* Full-duplex, 8-bit or 9-bit data transmission

» Even, Odd or No Parity options (for 8-bit data)
* One or two Stop bits

* Hardware auto-baud feature

» Hardware flow control option

* Fully integrated Baud Rate Generator (BRG) with
16-bit prescaler

« Baud rates ranging from 76 bps to 25 Mbps at
100 MHz (PBCLK?2)

+ 8-level deep First-In-First-Out (FIFO) transmit
data buffer

+ 8-level deep FIFO receive data buffer
* Parity, framing and buffer overrun error detection
» Support for interrupt-only on address detect
(9th bit=1)
» Separate transmit and receive interrupts
» Loopback mode for diagnostic support
* LIN Protocol support

+ IrDA encoder and decoder with 16x baud clock
output for external IrDA encoder/decoder support

* Auto-baud support
+ Ability to receive data during Sleep mode

Figure 24-1 illustrates a simplified block diagram of the
UART module.

FIGURE 24-1: UART SIMPLIFIED BLOCK DIAGRAM
4>
Baud Rate Generator
PBCLK2 —— 11 —L
SYSCLK—— 01
| >, X] GxRTSBCLKX
PBCLK2 00 —®  Hardware Flow Control |<
S <] UxcTs

CLKSEL<1:0> —
(UXMOD<18:17>)

UARTx Receiver

W

X UXRX

P UARTX Transmitter

y <] uxTX
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29.2 ADC Control Registers

TABLE 29-2: ADC REGISTER MAP
° Bits ”
g g Register g §
S E Name % 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 1711 16/0 ;
B000 |[ADCCON?1 31:16| TRBEN TRBERR TRBMST<2:0> TRBSLV<2:0> FRACT SELRES<1:0> STRGSRC<4:0> 0060
15:0] ON — SIDL  [AICPMPEN| CVDEN |FSSCLKEN|FSPBCLKEN]  — = IRQVS<2:0> [ sTReLVL [ — — | = loooo
B004 |ADCCON2 31:16{BGVRRDY | REFFLT EOSRDY CVDCPL<2:0> SAMC<9:0> 0000
15:0 | BGVRIEN |REFFLTIEN| EOSIEN |ADCEIOVR | — ADCEIS<2:0> — ADCDIV<6:0> 0000
BO0B[ADCCON3  [31:16]  ADCSEL<1:0> CONCLKDIV<5:0> DIGEN? — — DIGEN4 | DIGEN3 | DIGEN2 | DIGEN1 | DIGEN0 [0000
15:0 VREFSEL<2:0> TRGSUSP | UPDIEN UPDRDY SAMP RQCNVRT | GLSWTRG | GSWTRG ADINSEL<5:0> 0000
BOOC [ADCTRGMODE |31:16 — — — — — SH4ALT<1:0> SH3ALT<1:0> SH2ALT<1:0> SH1ALT<1:0> SHOALT<1:0> 0000
15:0 — — — STRGEN4 | STRGEN3 | STRGEN2 | STRGEN1 | STRGENO — — — SSAMPEN4 | SSAMPEN3 |SSAMPEN2(SSAMPEN1|SSAMPEN0|0000
B010|ADCIMCON1  |31:16| DIFF15 SIGN15 DIFF14 SIGN14 DIFF13 SIGN13 DIFF12 SIGN12 DIFF11 SIGN11 DIFF10 SIGN10 DIFF9 SIGN9 DIFF8 SIGN8 {0000
15:0| DIFF7 SIGN7 DIFF6 SIGN6 DIFF5 SIGN5 DIFF4 SIGN4 DIFF3 SIGN3 DIFF2 SIGN2 DIFF1 SIGN1 DIFFO SIGNO (0000
B014 |ADCIMCON2  |31:16| DIFF31 SIGN31 DIFF30 SIGN30 DIFF29 SIGN29 DIFF28 SIGN28 DIFF27 SIGN27 DIFF26 SIGN26 DIFF25 SIGN25 DIFF24 SIGN24 (0000
15:0 | DIFF23 SIGN23 DIFF22 SIGN22 DIFF21 SIGN21 DIFF20 SIGN20 DIFF19 SIGN19 DIFF18 SIGN18 DIFF17 SIGN17 DIFF16 SIGN16 (0000
B018 |ADCIMCON3  |31:16 — — — — — — — DIFF43 SIGN43 DIFF42 SIGN42 DIFF41 SIGN41 DIFF40 SIGN40 0000
15:0 | DIFF39 SIGN39 DIFF38 SIGN38 DIFF37 SIGN37 DIFF36 SIGN36 DIFF35 SIGN35 DIFF34 SIGN34 DIFF33 SIGN33 DIFF32 SIGN32 (0000
B020 |ADCGIRQEN1 |31:16] AGIEN31 | AGIEN30 | AGIEN29 | AGIEN28 | AGIEN27 | AGIEN26 | AGIEN25 | AGIEN24 | AGIEN23 | AGIEN22 | AGIEN21 | AGIEN20 | AGIEN19 | AGIEN18 | AGIEN17 | AGIEN16 (0000
15:0 | AGIEN15 | AGIEN14 | AGIEN13 | AGIEN12 | AGIEN11 | AGIEN10 AGIEN9 AGIEN8 AGIEN7 AGIENG AGIEN5 AGIEN4 AGIEN3 AGIEN2 | AGIEN1 AGIENO 0000
B024 |ADCGIRQEN2 |31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — AGIEN43 | AGIEN42 | AGIEN41 AGIEN40 | AGIEN39 | AGIEN38 | AGIEN37 | AGIEN36 | AGIEN35 | AGIEN34 | AGIEN33 | AGIEN32 (0000
B028 |ADCCSS1 31:16| CSS31 CSS30 CSSs29 CSs28 Css27 CSS26 CSS25 CSS24 CSS23 CSs22 CSsSs21 CSS20 CSs19 CSs18 CSss17 CSS16 |0000
15:0| CSS15 CSs14 CSSs13 CSs12 CSs11 CSSs10 CSS9 CSS8 CSs7 CSS6 CSSs5 CSs4 CSS3 CSSs2 CSss1 CSS0  |0000
B02C |ADCCSS2 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — CSs43 CSSs42 CSS41 CSS40 CSS39 CSSs38 CSSs37 CSS36 CSS35 CSS34 CSS33 CSS32 |0000
B030 |ADCDSTAT1 31:16/ ARDY31 ARDY30 ARDY29 ARDY28 ARDY27 ARDY26 ARDY25 ARDY24 ARDY23 ARDY22 ARDY21 ARDY20 ARDY19 | ARDY18 | ARDY17 | ARDY16 |0000
15:0 | ARDY15 | ARDY14 ARDY13 ARDY12 ARDY11 ARDY10 ARDY9 ARDY8 ARDY7 ARDY6 ARDY5 ARDY4 ARDY3 ARDY2 ARDY1 ARDYO 0000
B034 |ADCDSTAT2  |31:16 — — — — — — — — — — — — — — — 0000
15:0 — — — ARDY43 ARDY42 ARDY41 ARDY40 ARDY39 ARDY38 ARDY37 ARDY36 ARDY35 | ARDY34 | ARDY33 | ARDY32 |0000
B038 |ADCCMPEN1 |31:16| CMPE31 | CMPE30 CMPE29 CMPE28 CMPE27 | CMPE26 CMPE25 CMPE24 CMPE23 CMPE22 CMPE21 CMPE20 CMPE19 | CMPE18 | CMPE17 | CMPE16 |0000
15:0 | CMPE15 | CMPE14 CMPE13 CMPE12 CMPE11 CMPE10 CMPE9 CMPES8 CMPE7 CMPE6 CMPE5 CMPE4 CMPE3 CMPE2 CMPE1 CMPEO |0000
B0O3C [ADCCMP1 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
B040 |ADCCMPEN2 |31:16| CMPE31 | CMPE30 CMPE29 CMPE28 CMPE27 | CMPE26 CMPE25 CMPE24 CMPE23 CMPE22 CMPE21 CMPE20 CMPE19 | CMPE18 | CMPE17 | CMPE16 |0000
15:0 | CMPE15 | CMPE14 CMPE13 CMPE12 CMPE11 CMPE10 CMPE9 CMPES8 CMPE7 CMPE6 CMPE5 CMPE4 CMPE3 CMPE2 CMPE1 CMPEO |0000
B044 |ADCCMP2 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
B048 |ADCCMPEN3 |31:16| CMPE31 | CMPE30 CMPE29 CMPE28 CMPE27 | CMPE26 CMPE25 CMPE24 CMPE23 CMPE22 CMPE21 CMPE20 CMPE19 | CMPE18 | CMPE17 | CMPE16 |0000
15:0 | CMPE15 | CMPE14 CMPE13 CMPE12 CMPE11 CMPE10 CMPE9 CMPES8 CMPE7 CMPE6 CMPE5 CMPE4 CMPE3 CMPE2 CMPE1 CMPEO |0000
Note 1: 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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REGISTER 29-4: 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

31:24 — — — — — — 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
15:8 — — — 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
70 — — — SSAMPEN4 | SSAMPEN3 | SSAMPENZ2 | SSAMPEN1 | SSAMPENO
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 31-26 Unimplemented: Read as * ’

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 *

bit 12 STRGEN4: ADC4 Presynchronized Triggers bit
1 = ADC4 uses presynchronized triggers
0 = ADC4 does not use presynchronized triggers
bit 11 STRGENS3: ADC3 Presynchronized Triggers bit
1 = ADC3 uses presynchronized triggers
0 = ADC3 does not use presynchronized triggers
bit 10 STRGEN2: ADC2 Presynchronized Triggers bit
1 = ADC2 uses presynchronized triggers
0 = ADC2 does not use presynchronized triggers
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REGISTER 31-15: ETHSTAT: ETHERNET CONTROLLER STATUS REGISTER (CONTINUED)
bit 6 TXBUSY: Transmit Busy bit(2:6)
1 = TX logic is receiving data
0 = TX logic is idle
This bit indicates that a packet is currently being transmitted. A change in this status bit is not necessarily
reflected by the TXDONE interrupt, as TX packets may be aborted or rejected by the MAC.
bit 5 RXBUSY: Receive Busy bit(36)
1 = RXlogic is receiving data
0 = RX logic is idle
This bit indicates that a packet is currently being received. A change in this status bit is not necessarily
reflected by the RXDONE interrupt, as RX packets may be aborted or rejected by the RX filter.
bit4-0  Unimplemented: Read as ‘0’

Note 1: This bit is only used for RX operations.

This bit is only affected by TX operations.

This bit is only affected by RX operations.

This bit is affected by TX and RX operations.

This bit will be set when the ON bit (ETHCON1<15>) = 1.
This bit will be cleared when the ON bit (ETHCON1<15>) = 0.
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33.1 Comparator Voltage Reference Control Registers
TABLE 33-1: COMPARATOR VOLTAGE REFERENCE REGISTER MAP
a Bits
[ — <] (%]
S| o2 2 5
2g| 22 | & ¢
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 18/2 171 16/0 5
= [aa] <C
£
31:16 — — — — — — — — — — — — — — — — 0000
0EO00 [CVRCON
15:0 ON — — — — — — — — CVROE | CVRR | CVRSS CVR<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note

1:  The register in this table has corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for
more information.

Allwe4 (va) solydeis zWzeDld



PIC32MZ Graphics (DA) Family

NOTES:

DS60001361F-page 590 © 2015-2018 Microchip Technology Inc.



PIC32MZ Graphics (DA) Family

REGISTER 38-19: DDRCMDISSUE: DDR COMMAND ISSUE 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 — — — — — — — —
u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
15:8 — — — — — — — —
7.0 U-0 u-0 u-0 R/W-0, HC R/W-0 R/W-0 R/W-0 R/W-0
’ — — — VALID NUMHOSTCMDS<3:0>
Legend: HC = Hardware Cleared
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 31-5 Unimplemented: Read as ‘0’

bit 4 VALID: Host Command Valid bit
When written with a '1", this bit indicates to the controller that the data in the Host command registers are
valid, and should be transmitted to the SDRAM. This bit is cleared by hardware when all data has been
transmitted.

bit 3-0 NUMHOSTCMDS<3:0>: Number of Host Commands bits
The number of Host commands to be transmitted to the SDRAM.
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REGISTER 41-5: DEVCFG2/ADEVCFG2: DEVICE CONFIGURATION WORD 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range |31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 26/18/10/2 | 25/17/9/1 | 24/16/8/0
r-1 R/P r-1 R/P R/P R/P R/P R/P
31:24 — UPLLFSEL — FDSEN DSWDTEN | DSWDTOSC DSWDTPS<4:3>
R/P R/P R/P R/P R/P R/P R/P | R/P
23:16 DSWDTPS<2:0> DSBOREN | VBATBOREN FPLLODIV<2:0>
r-1 rRP | RP RIP RIP RIP | rPp ] RIP
15:8 — FPLLMULT<6:0>
_ RIP R | RrRP | RP 1 RIP | RrRP | RP
7:0 FPLLICLK FPLLRNG<2:0> — FPLLIDIV<2:0>
Legend: r = Reserved bit P = Programmable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 Reserved: Write as ‘1’
bit 30 UPLLFSEL: USB PLL Input Frequency Select bit
1 = UPLL input clock is 24 MHz
0 = UPLL input clock is 12 MHz
bit 29 Reserved: Write as ‘1’
bit 28 FDSEN: Deep Sleep Enable bit
1 = Deep Sleep mode is entered on a WAI T instruction
0 = Sleep mode is entered on a WAI T instruction
bit 27 DSWDTEN: Deep Sleep Watchdog Timer Enable bit
1 = Enable the Deep Sleep Watchdog Timer (DSWDT) during Deep Sleep mode
0 = Disable the DSWDT during Deep Sleep mode
bit 26 DSWDTOSC: Deep Sleep Watchdog Timer Reference Clock Select bit

1 = Select the LPRC Oscillator as the DSWDT reference clock
0 = Select the Secondary Oscillator as the DSWDT reference clock
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REGISTER 41-9: CFGCON: CONFIGURATION CONTROL REGISTER (CONTINUED)

bit 7

bit 6

bit 5-4

bit 3

bit 2

bit 1
bit 0

Note 1:

2:

IOANCPEN: I/O Analog Charge Pump Enable bit

1 = Charge pumps are enabled
0 = Charge pumps are disabled

Note 1. For proper analog operation at VDD is less than 2.5V, the AICPMPEN bit (ADCCON1<12>) must
be =1 and the IOANCPEN bit must be set to ‘1’; however, the charge pumps will consume addi-
tional current. These bits should not be set if VDD is greater than 2.5V.

2: ADC throughput rate performance is reduced as defined in the table below if ADCCON1<AICP-
MPEN> = 1 and CFGCON<IOANCPEN> = 1.

ADCO ADC1 ADC2 ADC3 ADC4 ADCT ;‘:}ar:i;'i‘n“;;
oN OFF OFF OFF OFF OFF 2 MSPS
ON ON OFF OFF OFF OFF 415PS
ON ON onN OFF OFF OFF 5 MSPS
OFF OFF OFF N OFF OFF 2MSPS
OFF OFF OFF ON N OFF 4 1MSPS
OFF OFF OFF oN oN o 5 MSPS
oN ON on ON OFF OFF 7 MSPS
ON ON onN ON ON OFF 9 MSPS
ON ON onN ON ON oN 10 MSPS

Unimplemented: Read as ‘0’

ECCCON<1:0>: Flash ECC Configuration bits

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> bits are locked)

00 = Flash ECC is enabled (ECCCON<1:0> bits are locked; disables word Flash writes)

JTAGEN: JTAG Port Enable bit(®

1 = Enable the JTAG port
0 = Disable the JTAG port

TROEN: Trace Output Enable bit

1 = Enable trace outputs and start trace clock (trace probe must be present)
0 = Disable trace outputs and stop trace clock

Unimplemented: Read as ‘0’
TDOEN: TDO Enable for 2-Wire JTAG

1 = 2-wire JTAG protocol uses TDO
0 = 2-wire JTAG protocol does not use TDO

To change this bit, the unlock sequence must be performed. Refer to Section 42. “Oscillators with
Enhanced PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.

The JTAGEN bit is only available at run-time when the JTAGEN (DEVCFG0<2>) fuse bit is set at start-up.
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FIGURE 44-21.: PARALLEL SLAVE PORT TIMING

PMD<x:0>

TABLE 44-49: PARALLEL SLAVE PORT REQUIREMENTS

Standard Operating Conditions: Vbbio=2.2V to 3.6V,
AC CHARACTERISTICS VDDCORE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
nF]’a’\:(a)l Symbol Characteristics® Min. Typ. | Max. | Units Conditions
PS1 |TdtvV2wrH|Data In Valid before PMWR or PMCSx 20 — — ns —
Inactive (setup time)
PS2 |[TwrH2dtl |PMWR or PMCSx Inactive to Data-in 40 — — ns —
Invalid (hold time)
PS3 |TrdL2dtV |PMRD and PMCSx Active to Data-out — — 60 ns —
Valid
PS4 |TrdH2dtl |PMRD Active or PMCSx Inactive to 0 — 10 ns —
Data-out Invalid
PS5 |Tcs PMCSx Active Time TPBCLK2 +40| — — ns —
PS6 |TwR PMWR Active Time TPBCLK2 + 25| — — ns —
PS7 |TRD PMRD Active Time TPBCLK2 + 25| — — ns —

Note 1: These parameters are characterized, but not tested in manufacturing.
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176-Lead Low Profile Quad Flat Pack (2J) - 20x20x1.4 mm Body [LQFP]
With 7x7 mm Exposed Pad

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