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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

25MHz

IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, HLVD, IS, POR, PWM, WDT
16

64KB (64K x 8)

FLASH

8K x 8

2V ~ 3.6V

A/D 11x10/12b; D/A 1x5b
Internal

-40°C ~ 85°C (TA)

Surface Mount

20-SSOP (0.209", 5.30mm Width)
20-SSOP
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PIC32MMO0064GPL036 FAMILY

Referenced Sources

This device data sheet is based on the following
individual sections of the “PIC32 Family Reference
Manual”. These documents should be considered as
the general reference for the operation of a particular
module or device feature.

Note: To access the documents listed below,
browse the documentation section of the
Microchip web site (www.microchip.com).

+ Section 1. “Introduction” (DS60001127)

» Section 5. “Flash Programming” (DS60001121)
+ Section 7. “Resets” (DS60001118)

» Section 8. “Interrupts” (DS60001108)

« Section 10
» Section 14

» Section 19.
» Section 21.
» Section 23.

» Section 25
» Section 28
» Section 30

» Section 33.
+ Section 36.
» Section 45.
» Section 50.
» Section 59.
» Section 60.
» Section 62.

. “Power-Saving Modes” (DS60001130)

. “Timers” (DS60001105)

“Comparator” (DS60001110)

“UART” (DS61107)

“Serial Peripheral Interface (SPI)” (DS61106)

. “12-Bit Analog-to-Digital Converter (ADC) with Threshold Detect” (DS60001359)
. “"RTCC with Timestamp” (DS60001362)

. “Capture/Compare/PWM/Timer (MCCP and SCCP)” (DS60001381)
“Programming and Diagnostics” (DS61129)

“Configurable Logic Cell” (DS60001363)

“Control Digital-to-Analog Converter (CDAC)” (DS60001327)

“CPU for Devices with MIPS32® microAptiv™ and M-Class Cores” (DS60001192)
“Oscillators with DCO” (DS60001329)

“32-Bit Programmable Cyclic Redundancy Check (CRC)” (DS60001336)

“Dual Watchdog Timer” (DS60001365)
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PIC32MMO0064GPL036 FAMILY

1.0 DEVICE OVERVIEW

Note:

the information in the FRM.

This data sheet summarizes the features
of the PIC32MMO0064GPL036 family of
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
the “PIC32 Family Reference Manual”,
which is available from the Microchip
web site (www.microchip.com/PIC32). The
information in this data sheet supersedes

FIGURE 1-1:

This data sheet contains device-specific information for
the PIC32MMO0064GPL036 family devices.

Figure 1-1 illustrates a general block diagram of the core
and peripheral modules in the PIC32MM0064GPL036
family of devices.

Table 1-1 lists the pinout I/O descriptions for the pins
shown in the device pin tables.

PIC32MM0064GPL036 FAMILY BLOCK DIAGRAM
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PIC32MMO0064GPL036 FAMILY

3.2 Architecture Overview

The MIPS32® microAptiv™ UC microprocessor core in
the PIC32MMO0064GPL036 family devices contains
several logic blocks, working together in parallel, pro-
viding 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 (CPO0)
* Memory Management Unit (MMU)

» Power Management

* microMIPS Instructions Decoder

* 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 (MDU). The core contains thirty-two 32-bit
General Purpose Registers (GPRs) used for integer
operations and address calculation. One additional
register file shadow set (containing thirty-two registers) is
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

» Bypass multiplexers used to avoid Stalls when
executing instruction streams where data produc-
ing instructions are followed closely by consumers
for 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

3.2.2 MULTIPLY/DIVIDE UNIT (MDU)

The microAptiv UC core includes a Multiply/Divide Unit
(MDU) that contains a separate pipeline for multiply
and divide operations. This pipeline operates in parallel
with the Integer Unit (IU) pipeline and does not stall
when the IU pipeline stalls. This allows the long-
running MDU operations to be partially masked by
system Stalls and/or other Integer Unit instructions.

The high-performance MDU consists of a 32x16 booth
recoded multiplier, Result/Accumulation registers (HI
and LO), a divide state machine, and the necessary
multiplexers and control logic. The first number shown
(‘32’ of 32x16) represents the rs operand. The second
number (16’ of 32x16) represents the rt operand. The
microAptiv UC core only checks the value of the rt
operand to determine how many times the operation
must pass through the multiplier. The 16x16 and 32x16
operations pass through the multiplier once. A 32x32
operation passes through the multiplier twice.

The MDU supports execution of one 16x16 or 32x16
multiply operation every clock cycle; 32x32 multiply
operations can be issued every other clock cycle. Appro-
priate interlocks are implemented to stall the issuance of
back-to-back, 32x32 multiply operations. The multiply
operand size is automatically determined by logic built
into the MDU. 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)
operand. 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 re-issued), and latency
(number of cycles until a result is available) for the
microAptiv UC core multiply and divide instructions.
The approximate latency and repeat rates are listed in
terms of pipeline clocks.

TABLE 3-1: MULTIPLY/DIVIDE UNIT LATENCIES AND REPEAT RATES
Opcode Operand Size (mul rt) (div rs) Latency Repeat Rate
MULT/ MULTU, MADD/ MADDU, 16 bits 1 1
MSUB/ MSUBU 32 bits 2 2
MUL (GPR destination) 16 bits 2 1
32 bits 3 2
Dl V/ DI VU 8 bits 12 11
16 bits 19 18
24 bits 26 25
32 bits 33 32

© 2015-2016 Microchip Technology Inc.
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PIC32MMO0064GPL036 FAMILY

REGISTER 5-1: NVMCON: NVM PROGRAMMING 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
u-0 u-0 u-o 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-o u-0
23:16 — — — — — — — —
15:8 R/W-0, HC R/W-0 R-0, HS, HC R-0, HS, HC r-0 u-0 u-0 u-0
' WREA | WREN® | WRERR(?) | LVvDERR(+?) — — — —
70 u-0 u-0 u-o u-o R/W-0 R/W-0 R/W-0 R/W-0
' — — — — NVMOP<3:0>(%)
Legend: HS = Hardware Settable bit HC = Hardware Clearable 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 r = Reserved bit

bit 31-16 Unimplemented: Read as ‘0’

bit 15

bit 14

bit 13

bit 12

bit 11
bit 10-4

Note 1:
2:
3:
4.

WR: Write Control bit(*4)

This bit cannot be cleared and can be set only when WREN = 1, and the unlock sequence has been performed.
1 = Initiates a Flash operation
0 = Flash operation is complete or inactive

WREN: Write Enable bit!)

1 = Enables writes to the WR bit and disables writes to the NVMOP<3:0> bits
0 = Disables writes to the WR bit and enables writes to the NVMOP<3:0> bits

WRERR: Write Error bit(12)

This bit can be cleared only by setting the NVMOP<3:0> bits = 0000 and initiating a Flash operation.
1 = Program or erase sequence did not complete successfully
0 = Program or erase sequence completed normally

LVDERR: Low-Voltage Detect Error bit(1-2)

This bit can be cleared only by setting the NVMOP<3:0> bits = 0000 and initiating a Flash operation.
1 = Low voltage is detected (possible data corruption if WRERR is set)
0 = Voltage level is acceptable for programming

Reserved: Maintain as ‘0’
Unimplemented: Read as ‘0’

These bits are only reset by a Power-on Reset (POR) and are not affected by other Reset sources.
These bits are cleared by setting NVMOP<3:0> = 0000 and initiating a Flash operation (i.e., WR).
NVMOP<3:0> bits are write-protected if the WREN bit is set.

Writes to the WR bit require an unlock sequence. Refer to Section 5.1 “Flash Controller Registers Write
Protection” for details.

© 2015-2016 Microchip Technology Inc. DS60001324B-page 39
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REGISTER 7-1: INTCON: INTERRUPT 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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 — VS<6.0>
U-0 U-0 u-0 RIW-0 U-0 RWo | Rwo |  RWo
15:8 — — — MVEC — TPC<2:0>
) u-0 u-o u-o R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 — — — INT4EP INT3EP INT2EP INT1EP INTOEP
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-23
bit 22-16

bit 15-13
bit 12

bit 11
bit 10-8

bit 7-5
bit 4

bit 3

Unimplemented: Read as ‘0’
VS<6:0>: Vector Spacing bits

Spacing Between Vectors:

0000000 = 0 Bytes

0000001 = 8 Bytes

0000010 = 16 Bytes

0000100 = 32 Bytes

0001000 = 64 Bytes

0010000 = 128 Bytes

0100000 = 256 Bytes

1000000 = 512 Bytes

All other values are reserved. The operation of this device is undefined if a reserved value is written to this
field. If MVEC = 0, this field is ignored.

Unimplemented: Read as ‘0’
MVEC: Multivector Configuration bit

1 = Interrupt controller configured for Multivectored mode

0 = Interrupt controller configured for Single Vectored mode
Unimplemented: Read as ‘0’

TPC<2:0>: Interrupt Proximity Timer Control bits

111 = Interrupts of Group Priority 7 or lower start the interrupt proximity timer
110 = Interrupts of Group Priority 6 or lower start the interrupt proximity timer
101 = Interrupts of Group Priority 5 or lower start the interrupt proximity timer
100 = Interrupts of Group Priority 4 or lower start the interrupt proximity timer
011 = Interrupts of Group Priority 3 or lower start the interrupt proximity timer
010 = Interrupts of Group Priority 2 or lower start the interrupt proximity timer
001 = Interrupts of Group Priority 1 start the interrupt proximity timer

000 = Disables interrupt proximity timer

Unimplemented: Read as ‘0’

INT4EP: External Interrupt 4 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INT3EP: External Interrupt 3 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

DS60001324B-page 58
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FIGURE 8-1: PIC32MM0064GPL036 FAMILY OSCILLATOR DIAGRAM
r— - — — — — — — 1
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TUN<5:0>
(N)
LPRC 32 kHz LPRC PBCLK (FpB)
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Note 1: Refer to Table 26-18 in Section 26.0 “Electrical Characteristics” for frequency limitations.
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8.2 Oscillator Control Registers
TABLE 8-1: OSCILLATOR CONFIGURATION REGISTER MAP
§ Bits R
s % &g S »
cg 22 |8
§ % & g = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 237 2216 21/5 20/4 19/3 18/2 1771 16/0 o
g ] =
S <
31:16 — — — — — FRCDIV<2:0> — — — — — — — — 0000
2000 | OSCCON
15:0 — COSC<2:0> — NOSC<2:0> CLKLOCK — — SLPEN CF — SOSCEN | OSWEN | xx0x
31:16 — — — — — PLLODIV<2:0> — PLLMULT<6:0> 0001
2020 | SPLLCON
150 | — — — — — — | = 1 = Jruok]| — — - | =1 = —_ —  |oooo
31:16 — RODIV<14:0> 0000
20A0 | REFO1CON
150 | ON — SIDL OE RstP | — [oivswen]acve | — — — — ROSEL<3:0> 0000
31:16 ROTRIM<8:0> — — — — — — — 0000
20B0 [ REFO1TRIM
15:0 — — — — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
21D0| CLKSTAT
15:0 — — — — — — — — SPLLRDY — LPRCRDY | SOSCRDY — POSCRDY [ SPDIVRDY | FRCRDY | 0000
31:16 — — — — — — — — — — — — — — — — 0000
2200| OSCTUN
15:0 — — — — — — — — — — TUN<5:0> 0000
Legend: x =unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Reset values are dependent on the FOSCSEL Configuration bits and the type of Reset.
2: Al registers in this table have corresponding CLR, SET and INV registers at their virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively.
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13.1 SPI Control Registers
TABLE 13-1: SPI1 AND SPI2 REGISTER MAP
a Bits
o . ) %)
g4 2% | 2 i
8 gt | & g
Sg| &2 = 31/15 30114 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 215 | 20/4 19/3 182 | 171 16/0 =
.;
a080 | sPHCON 31:16 | FRMEN |FRMSYNC|FRMPOL| MSSEN |FRMSYPW FRMCNT<2:0> MCLKSEL| — — — — — | SPIFE | ENHBUF | 0000
15:0 ON — SIDL DISSDO | MODE32 MODE16| SMP | CKE SSEN | CKP |MSTEN | DISSDI |  STXISEL<1:0> SRXISEL<1:0> | 0000
31:16 — — — RXBUFELM<4:0> — — — TXBUFELM<4:0> 0000
8090 | SPI1STAT
150 = = — | FrRverr [spBusy| — | — [sPmur| srwr [spirov|spree| — | spitBE | — [sPierF| sPIRBF |ooos
31:16 0000
80A0| SPI1BUF DATA<31:0>
15:0 0000
o] = [ = [T — T -] = [T -1 - [ -T-T-T - T-T-T" o
80B0 | SPI1BRG
15:0 — — — BRG<12:0> 0000
31:16 —_ —_ _ _ —_ _ _ —_ _ —_ —_ _ _ —_ — | — oooo
80CO | SPI1TCON2
15:0 | SPISGNEXT — —  |FRMERREN | SPIROVEN | SPITUREN | IGNROV | IGNTUR | AUDEN — — — |AuDMONO| — AUDMOD<1:0> | 0000
8100 | sPicoN 31:16 | FRMEN |FRMSYNC|FRMPOL| MSSEN |FRMSYPW FRMCNT<2:0> MCLKSEL| — — — — — | sPIFE |ENHBUF 0000
15:0 ON — SIDL DISSDO | MODE32 MODE16| SMP | CKE SSEN | CKP |MSTEN | DISSDI |  STXISEL<1:0> SRXISEL<1:0> | 0000
31:16 — — — RXBUFELM<4:0> — — — TXBUFELM<4:0> 0000
8110 | SPI2STAT
150 = = — | FrRvErr [sPBusy| — | — [sPmur| srwr [spirov|spree| — | spitBe | — [sPieF| sPIRBF |ooos
31:16 0000
8120 | SPI2BUF DATA<31:0>
15:0 0000
o] = [ = T T = T -] - [T -1 - -T-T-T - T-T-T" o
8130 | SPI2BRG
15:0 — — — BRG<12:0> 0000
31:16 —_ —_ _ _ —_ _ _ —_ _ —_ —_ _ _ —_ — | — oooo
8140 | SPI2CON2
15:0 | SPISGNEXT — — |FRMERREN | SPIROVEN | SPITUREN | IGNROV | IGNTUR | AUDEN — — — |AuDMONO| — AUDMOD<1:0> | 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table, except SPIXBUF, have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively.
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REGISTER 13-1: SPIXCON: SPIx CONTROL REGISTER (CONTINUED)

bit 23

bit 22-18
bit 17

bit 16

bit 15

bit 14
bit 13

bit 12

bit 11-10

bit 9

bit 8

Note 1:

MCLKSEL: Master Clock Enable bit(!)

1 = REFCLKO is used by the Baud Rate Generator
0 = PBCLK is used by the Baud Rate Generator (1:1 with SYSCLK)

Unimplemented: Read as ‘0’

SPIFE: SPIx Frame Sync Pulse Edge Select bit (Framed SPI mode only)
1 = Frame synchronization pulse coincides with the first bit clock

0 = Frame synchronization pulse precedes the first bit clock

ENHBUF: Enhanced Buffer Enable bit®

1 = Enhanced Buffer mode is enabled

0 = Enhanced Buffer mode is disabled

ON: SPIx Module On bit

1 = SPIx module is enabled

0 = SPIx module is disabled

Unimplemented: Read as ‘0’

SIDL: SPIx Stop in Idle Mode bit

1 = Discontinues operation when CPU enters Idle mode

0 = Continues operation in Idle mode

DISSDO: Disable SDOx Pin bt

1 = SDOx pin is not used by the module; the pin is controlled by the associated PORTx register
0 = SDOx pin is controlled by the module

MODE<32,16>: 32/16/8-Bit Communication Select bits

When AUDEN = 1:
MODE32 MODE16 Communication

1 1 24-bit data, 32-bit FIFO, 32-bit channel/64-bit frame
1 0 32-bit data, 32-bit FIFO, 32-bit channel/64-bit frame
0 1 16-bit data, 16-bit FIFO, 32-bit channel/64-bit frame
0 0 16-bit data, 16-bit FIFO, 16-bit channel/32-bit frame

When AUDEN = 0:
MODE32 MODE16 Communication

1 X 32-bit
0 1 16-bit
0 0 8-bit

SMP: SPIx Data Input Sample Phase bit

Master mode (MSTEN = 1):

1 = Input data is sampled at the end of data output time

0 = Input data is sampled at the middle of data output time

Slave mode (MSTEN = 0):

SMP value is ignored when SPIx is used in Slave mode. The module always uses SMP = 0.
CKE: SPIx Clock Edge Select bit(®)

1 = Serial output data changes on transition from active clock state to Idle clock state (see the CKP bit)
0 = Serial output data changes on transition from Idle clock state to active clock state (see the CKP bit)

These bits can only be written when the ON bit = 0. Refer to Section 26.0 “Electrical Characteristics” for
maximum clock frequency requirements.

This bit is not used in the Framed SPI mode. The user should program this bit to ‘0’ for the Framed SPI
mode (FRMEN = 1).

When AUDEN =1, the SPI/12S module functions as if the CKP bit is equal to ‘1’, regardless of the actual
value of the CKP bit.

These bits are present for legacy compatibility and are superseded by PPS functionality on these devices
(see Section 9.8 “Peripheral Pin Select (PPS)” for more information).

DS60001324B-page 112 © 2015-2016 Microchip Technology Inc.
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15.1 RTCC Control Registers
TABLE 15-1: RTCC REGISTER MAP
a2 Bits
2~ - <] %)
s *| 82 = o
8| && 8 2
§ o g g 5 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 <=(
.§
31:16 | ALRMEN | CHIME — — AMASK<3:0> ALMRPT<7:0> 0000
0000 | RTCCON1
15:0 | ON — — —  |wriock| — | — — | Rrrcoe OUTSEL<2:0> = [ =1 = — | o000
31:16 DIV<15:0> 0000
0010 | RTCCON2
15:0 FDIV<4:0> — — — — — — — — — CLKSEL<1:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
0030 | RTCSTAT
15:0 — — — — — — — — — — ALMEVT — — SYNC |ALMSYNC | HALFSEC | 0000
31:16 — HRTEN<2:0> HRONE<3:0> — MINTEN<2:0> MINONE<3:0> XXXX
0040 | RTCTIME
15:0 SECTEN<3:0> SECONE<3.0> — — — — — [ =1 = — | xxo00
31:16 YRTEN<3:0> YRONE<3:0> — — — MTHTEN MTHONE<3:0> 0000
0050 | RTCDATE
15:0 — — | DAYTEN<1:0> DAYONE<3:0> — — — — — | WDAY<2:0> 0000
31:16 — HRTEN<2:0> HRONE<3:0> — MINTEN<2:0> MINONE<3:0> XXXX
0060 | ALMTIME
15:0 SECTEN<3:0> SECONE<3.0> — — — — — [ =1 = — | xxo00
316 — — — [ = — =1 = — — — —  [MTHTEN MTHONE<3:0> 0000
0070 | ALMDATE
15:0 — — DAYTEN<1:0> DAYONE<3:0> — — — — — | WDAY<2:0> 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 address, plus an offset of 0x4, 0x8 and 0xC, respectively.
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REGISTER 15-1: RTCCON1: RTCC CONTROL 1 REGISTER (CONTINUED)

bit11  WRLOCK: RTCC Registers Write Lock bit(®

1 = Registers associated with accurate timekeeping are locked

0 = Registers associated with accurate timekeeping may be written to by user
bit 10-8 Unimplemented: Read as ‘0’
bit 7 RTCOE: RTCC Output Enable bit

1 = RTCC clock output is enabled; signal selected by OUTSEL<2:0> is presented on the RTCC pin
0 = RTCC clock output is disabled

bit6-4  OUTSEL<2:0>: RTCC Signal Output Selection bits
111 = Reserved

011 = Reserved

010 = RTCC input clock source
001 = Seconds clock

000 = Alarm event

bit3-0  Unimplemented: Read as ‘0’
Note 1: The counter decrements on any alarm event. The counter is prevented from rolling over from ‘00’ to ‘FF’
unless CHIME = 1.

2. To clear this bit, an unlock sequence is required. Refer to Section 23.4 “System Registers Write
Protection” for details.
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REGISTER 16-3: ADI1CON3: ADC CONTROL REGISTER 3

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 U-0 U-0 u-0 U-0 u-0 u-0 U-0
31:24 — — — — — — — —
U-0 u-0 U-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
) ADRC EXTSAM — SAMC<4:0>
0 RIW-0 RW-0 RW-0 Rwo | Rwo | Rwo [ RwWo RIW-0
’ ADCS<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15 ADRC: ADC Conversion Clock Source (TSRC) bit
1 = Clock derived from Fast RC (FRC) oscillator
0 = Clock derived from Peripheral Bus Clock (PBCLK, 1:1 with SYSCLK)
bit 14 EXTSAM: Extended Sampling Time bit
1 = ADC is still sampling after SAMP bit = 0
0 = ADC stops sampling when SAMP bit =0
bit 13 Unimplemented: Read as ‘0’
bit 12-8 SAMC<4:0>: Auto-Sample Time bits
11111 =31 TAD

00001 =1 TAD
00000 = 0 TAD (Not allowed)

bit 7-0 ADCS<7:0>: ADC Conversion Clock Select bits
11111111 =2 « TSRC * ADCS<7:0> =510  TSRC = TAD

00000001 =2 * TSRC * ADCS<7:0> = 2 * TSRC = TAD
00000000 = 1 » TSRC = TAD
Where TsRc is a period of clock selected by the ADRC bit (AD1CON3<15>).
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17.0 32-BIT PROGRAMMABLE The 32-bit programmable CRC generator provides a
CYCLIC REDUNDANCY CHECK hardware implemented method of quickly generating
checksums for various networking and security
(CRC) GENERATOR applications. It offers the following features:
Note:  This data sheet summarizes the features * User-Programmable CRC Polynomial Equation,
of the PIC32MMO0064GPL036 family of up to 32 Bits
devices. It is not intended to be a compre- » Programmable Shift Direction (little or big-endian)
hensive reference source. To Complement . |ndependent Data and Po|yn0mia| Lengths

the information in this data sheet, refer to

. . . » Configurable Interrupt Output
Section 60. “32-Bit Programmable Cyclic

Redundancy Check” (DS60001336) in the * Data FIFO
“PIC32 Family Reference Manual”, which is Figure 17-1 displays a simplified block diagram of the
available from the Microchip web site CRC generator.
(www.microchip.com/PIC32). The informa-
tion in this data sheet supersedes the
information in the FRM.
FIGURE 17-1: CRC BLOCK DIAGRAM
CRCDAT
A
Variable FIFO FIFO Empty
(4x32, 8x16 or 16x8) Event
CRCISEL
CRCWDAT » 1 _’CRC
LENDIAN 0 Interrupt
A - >
Shift Buffer
’7 7y CRC Shift Engine Shift
Complete
A Event
Shifter Clock
PBCLK
(1:1 with SYSCLK)
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REGISTER 18-2:

CLCXSEL: CLCx INPUT MUX SELECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
15:5 u-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0
’ — DS4<2:0> — DS3<2:0>
-0 U-0 RW0 | RW-0 RW-0 U-0 RWo [ Rwo [ RW-0
' — DS2<2:0> — DS1<2:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-15 Unimplemented: Read as ‘0’
bit 14-12 DS4<2:0>: Data Selection MUX 4 Signal Selection bits

bit 11

For CLC1:

111 = SCCP3 compare match event
110 = MCCP1 compare match event
101 = RTCC event
100 = Reserved

011 = SPI1

SDI input

010 = SCCP3 OCMS3 output
001 = CLC2 output
000 = CLCINB I/O pin

For CLC2:

111 = SCCP3 compare match event
110 = MCCP1 compare match event
101 = RTCC event
100 = Reserved

011 = SPI2 SDI input
010 = SCCP3 OCMS3 output

001 =CLC

1 output

000 = CLCINB I/O pin
Unimplemented: Read as ‘0’
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REGISTER 18-3:

bit 4

bit 3

bit 2

bit 1

bit 0

G1D3N: Gate 1 Data Source 3 Negated Enable bit

1 = The Data Source 3 inverted signal is enabled for Gate 1
0 = The Data Source 3 inverted signal is disabled for Gate 1
G1D2T: Gate 1 Data Source 2 True Enable bit

1 = The Data Source 2 signal is enabled for Gate 1

0 = The Data Source 2 signal is disabled for Gate 1
G1D2N: Gate 1 Data Source 2 Negated Enable bit

1 = The Data Source 2 inverted signal is enabled for Gate 1
0 = The Data Source 2 inverted signal is disabled for Gate 1
G1D1T: Gate 1 Data Source 1 True Enable bit

1 = The Data Source 1 signal is enabled for Gate 1

0 = The Data Source 1 signal is disabled for Gate 1
G1D1N: Gate 1 Data Source 1 Negated Enable bit

1 = The Data Source 1 inverted signal is enabled for Gate 1
0 = The Data Source 1 inverted signal is disabled for Gate 1

CLCxGLS: CLCx GATE LOGIC INPUT SELECT REGISTER (CONTINUED)
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20.1

CDAC Control Registers

TABLE 20-1: CDAC REGISTER MAP

a Bits

L~ — <] %)

o ¥ [T = g

e} )

<8 SE | & g

Sw| &2 | z | sws | som4 | 2013 | 282 | 2711 | 2610 | 2509 248 | 237 | 2266 | 215 | 2004 | 193 | 182 | 171 | 160 | =

.‘>:

0980 | DACICON | 2181 = — — — - - - - - - = DACDAT<4:0> 0000
15:0| ON — — — — — — | pacoE| — — — — | — | — | rerseL<1:0> |oooo

Legend:
Note 1:

— = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
The register in this table has corresponding CLR, SET and INV registers at its virtual address, plus offsets of 0x4, 0x8 and 0xC, respectively.
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21.0 HIGH/LOW-VOLTAGE DETECT
(HLVD)

The High/Low-Voltage Detect (HLVD) module is a
programmable circuit that allows the user to specify
both the device voltage trip point and the direction of
change.

An interrupt flag is set if the device experiences an
excursion past the trip point in the direction of change.
If the interrupt is enabled, the program execution will
branch to the interrupt vector address and the software
can then respond to the interrupt.

The HLVD Control register (see Register21-1)
completely controls the operation of the HLVD module.
This allows the circuitry to be “turned off” by the user
under software control, which minimizes the current
consumption for the device.

FIGURE 21-1: HIGH/LOW-VOLTAGE DETECT (HLVD) MODULE BLOCK DIAGRAM
Externally Generated
Trip Point
VDD
%’/ o j
|
E I VDD |
LVDIN | HLVDL<3:0> |
I I
I I
L | |
| ON VDIR |
| .. |
| i i ) Set |
| = L ] )
2 .
| & |
I I
I I
| Band Gap |
| 1.2V Typical |
I I
I I
I I
I ON ‘I I
I L I
Lo a
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28-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6 mm Body [QFN]
With 0.55 mm Terminal Length

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

Notes:

Units MILLIMETERS

Dimension[Limits| MIN [ NOM | MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 365 | 370 | 4.20
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.20
Terminal Width b 0.23 0.30 0.35
Terminal Length L 0.50 0.55 0.70
Terminal-to-Exposed Pad K 0.20 - -

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-105C Sheet 2 of 2
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28-Lead Ultra Thin Plastic Quad Flat, No Lead Package (M6) - 4x4x0.6 mm Body [UQFN]
With Corner Anchors

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

(D} 5]
NOTE 1 N . r—. ,
N s
X
N,
A
_J//;/L+ —— [
(DATUM B) ——
(DATUM A) —— i
2X |
M\ Jo.10]c \!
2X
MNJoo]c TOP VIEW
* //10.10]|C A1
SEATING A —W:g
PLANE ? N _f 28X f
") SIDE VIEW Sloos]c]
$Jo.10®[c[A]B]
4x b1 ' D2
~— 4x b2
T
T ~JUUUTUUU
4x b2 - | - [$To10@[c[A[8]
> : 1T O
}— - | -
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