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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
22

64KB (64K x 8)

FLASH

8K x 8

2V ~ 3.6V

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

-40°C ~ 85°C (TA)

Surface Mount

28-SSOP (0.209", 5.30mm Width)
28-SSOP
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IC32MMO0064GPL0O36 FAMILY

Pin Diagrams (Continued)

28-Pin SPDIP®/SSOP/SOIC

MCLR

RP1/RA0
RP2/RA1
PGED1/RP14/RB0
PGEC1/RP15/RB1
RP16/RB2

RB3

Vss
CLKI/RP3/RA2
CLKO/RP4/RA3W
SOSCI/RP5/RB4
SOSCO/RP6/RA4
VDD

PGED3/RB5

Legend: Shaded pins are up to 5V tolerant.
Note 1: Pin has an increased current drive strength. Refer to Section 26.0 “Electrical Characteristics” for details.
2: Only PIC32MMO0064GPL028 comes in a 28-pin SPDIP package.

[c; ~ 28 [ | Avbp

]2 27 [ ] Avss

13 26 | ] rRP10/RB15()
[]4 o 25 [ ] RP9/RB14

s Q  24[] RP13RBI3

e § 23 [ | RP12/RB12

17 X 22 [ | PGEC2/RP18/RB11
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q 14 15 [l PGEC3/RB6

TABLE 4: COMPLETE PIN FUNCTION DESCRIPTIONS FOR 28-PIN SPDIP/SSOP/SOIC DEVICES
Pin Function Pin Function

1 |MCLR 15 |PGEC3/RB6

2 | VReF+/ANO/RP1/OCM1E/INT3/RAO 16 |RP11/RB7

3 | VREF-/AN1/RP2/OCM1F/RA1 17 | TCK/RP7/U1CTS/SCK1/0CM1A/RB8(M

4 |PGED1/AN2/C1IND/C2INB/RP14/RBO 18 | TMS/REFCLKI/RP8/T1CK/T1G/U1RTS/U1BCLK/SDO1/C20UT/OCM1B/INT2/RBO(M)
5 |PGEC1/AN3/C1INC/C2INA/RP15/RB1 19 |RP19/RC9

6 |AN4/C1INB/RP16/RB2 20 |Veap

7 |AN11/C1INA/RB3 21 |PGED2/TDO/RP17/RB10

8 |Vss 22 |PGEC2/TDI/RP18/RB11

9 |OSC1/CLKI/ANS/RP3/OCM1C/RA2 23 |AN7/LVDIN/RP12/RB12

10 | OSC2/CLKO/AN6/RP4/OCM1D/RA3(M 24 |ANS/RP13/RB13

11 | SOSCI/RP5/RB4 25 | CDAC1/AN9/RP9/RTCC/U1TX/SDI1/C1OUT/INT1/RB14

12 | SOSCO/SCLKI/RP6/PWRLCLK/RA4 26 | AN10/REFCLKO/RP10/U1RX/SS1/FSYNC1/INTO/RB15()

13 | VoD 27 |Avss

14 |PGED3/RB5 28 |AVDD

Note 1: Pin has an increased current drive strength.
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DS60001324B-page 5




PIC32MMO0064GPL036 FAMILY

Table of Contents

T.0 DBVICE OVEIVIEW ...ttt b b e h et e bt e et e e eh e sha e e eh e e b sh e e sh b e et e e b e e et e e b e sha e sab e sebeebe e e e eaeas
2.0 Guidelines for Getting Started with 32-Bit Microcontrollers

20 7 = PSS
4.0 Memory Organization .
5.0 FIash Program MEMOTY .........cocui ittt ettt ettt ettt et e e e e et e st et e e et e bt e ae e e eat e et e e eteeeabe e bt e embeeenneenneeseneens
B.0 RESEES ... ittt h e et et eE £ L bbb e £ et e ea b e e b e e et e et e et e e ek et et e eae e e bt e e n e e nreeeeneens
7.0 CPU Exceptions and Interrupt Controller ... .
8.0 OSCIllator CONFIGUIALION ... ..eiutiiiiie ittt ettt a e e et ettt eh e ee e e bt et e e s et e et e e ete e e et e naeeenbeennneenneeseneens
LSO @ B 5 PSS
10.0 Timer1
11.0 WatchdOg TImMEE (WDT) ...ttt ettt ettt ettt sh e e et et et e et e e e bt eh e et e e ee bt eh e e eh e et e e bt e ee e e et nae e et ee bt e e e saneennees
12.0 Capture/Compare/PWM/Timer Modules (MCCP and SCCP) .......cocuiiiiiiiie ittt st 95
13.0 Serial Peripheral Interface (SPI) and Inter-IC Sound (I2S) .
14.0 Universal Asynchronous Receiver Transmitter (UART) ....cc.ooiiiiiii ittt se e
15.0 Real-Time Clock and Calendar (RTCC)........oi ittt ettt et ea e ettt eeae e e bt e s ie e e bt naeeeeteeeeneenaeenneenne
16.0 12-Bit Analog-to-Digital Converter with Threshold Detect
17.0 32-Bit Programmable Cyclic Redundancy Check (CRC) GENEIator...........coicuiiiiiiiiiiiie ettt 147
18.0 Configurable LOGIC Cell (CLC)... ..ottt ettt et et b e h e et ea e eh e eet e e bt e e bt e e ee e e eb e nateeateeeeneenaeesneenns 151
19.0 Comparator
20.0 Control Digital-to-Analog CONVErEr (CDAC).........iiiiieitie ittt ettt ettt ettt et s ettt et e et e e e e nneeaeeeeenes 169
21.0 High/LoW-Voltage DeteCt (HLVD)........oiiiiiiiitie ettt ettt et et ettt et ettt et et e e e e e et e e aneeeenes 173
22.0 POWEI-SAVING FEALUIES ...ttt ettt ettt oot e e e ok et eee et e e eh et e e eab et e ease e e et et e e bt e e e e nbe e e aaneeeaas 177
DA B S o= Tl = T oY= 0 Y USRS 181
24.0 DEVEIOPMENT SUPPOIT. ... .ttt ittt ettt ettt ettt ettt ettt e bt e e et e e ae e et e eae e e e bt e e bt et e ea bt e st e e as e e st e e et e eeae e bt e naneeee e et e e ateeeenas 199

DA T O I [0 1S3 (W T o IR 1= PO PPPRSRN 203
26.0 ElECCal CharaCteriStiCS ... ueieiieee ettt e et et e e e e e et e e e e e ttae e ee e e e taseeeeeeeeeansaneeeaeeeennsseneeeas 205
27.0 Packaging INfOMMEatION.........c.ei ittt et et ettt e e et e et e st e et ettt et e e et e e e e n e e neeeeenas 233

APPENIX Al REVISION HISTOMY ... ..ttt et ekt e e eh et e e ee e e e s b et e e ek bt e e e b et eease e e e ann bt e e e nbe e e aaneeeeaneeas 257

1T 1= T OO R PSR TP VP OPPRUPRPPRPRTN 259
The MICTOCKID WED SHEE ...ttt et e e h e eh e oot e e bt nh et eh bt ettt e bt e e ae e e ebeeeateeateeeaneenaeeaneens 263
Customer Change NOLIfICAtION SEIVICE .........oiiiiiiiiii ettt h e h et e ab et e e et e et e e bt e e e ente e e aaneeeeas 263
[0 ()44 ST 10 o] o Loy OO U PR TP TP URROPRRPPRPPPTOY 263
Product IdentifiCation SYSTEM .......cooii ittt ettt ettt et na ettt er e et eae s 265

© 2015-2016 Microchip Technology Inc. DS60001324B-page 9



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)

© 2015-2016 Microchip Technology Inc. DS60001324B-page 11
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TABLE 1-1: PIC32MM0064GPL036 FAMILY PINOUT DESCRIPTION (CONTINUED)
Pin Number
Pin Name | »4_pin | 20-Pin ZSI-:IEIH ég—DPII;/ 36-Pin | 40-Pin TI;I;e BTl;/fgzr Description
QFN | SSOP UQFN |SSOP/SOIC VQFN [ UQFN
PGEC1 2 5 2 5 36 39 | ST |ICSP Port 1 programming clock input
PGEC2 19 2 19 22 25 28 | ST |ICSP Port 2 programming clock input
PGEC3 7 10 12 15 16 16 | ST |ICSP Port 3 programming clock input
PGED1 1 4 1 4 35 38 1/O | ST/DIG [ICSP Port 1 programming data
PGED2 20 3 18 21 24 27 I/O | ST/DIG |ICSP Port 2 programming data
PGED3 6 9 11 14 15 15 1/O | ST/DIG [ICSP Port 3 programming data
PWRLCLK 7 10 9 12 10 10 | ST |Real-Time Clock 50/60 Hz clock input
RAO 19 2 27 2 33 36 /0 | ST/DIG |PORTA digital /0
RA1 20 3 28 3 34 37 /0 | ST/DIG |PORTA digital /0
RA2 4 7 6 9 7 7 I/0O | ST/DIG |PORTA digital I/O
RA3 5 8 7 10 8 8 I/O | ST/DIG |PORTA digital I/O
RA4 7 10 9 12 10 10 I/0O | ST/DIG |PORTA digital I/O
RA9 — — — — 11 11 /0 | ST/DIG |PORTA digital I/0
RBO 1 4 1 4 35 38 /0 | ST/DIG |PORTB digital I/0
RB1 2 5 2 5 36 39 /0 | ST/DIG |PORTB digital I/0
RB2 3 6 3 6 1 1 I/O | ST/DIG |[PORTB digital I/O
RB3 — — 4 7 2 2 I/0O | ST/DIG |PORTB digital /O
RB4 6 9 8 1 9 9 I/O | ST/DIG |PORTB digital I/O
RB5 — — 11 14 15 15 /0 | ST/DIG |PORTB digital I/0
RB6 — — 12 15 16 16 /0 | ST/DIG |PORTB digital I/0
RB7 8 11 13 16 17 17 /0 | ST/DIG |PORTB digital I/0
RB8 9 12 14 17 18 18 I/O | ST/DIG |PORTB digital /O
RB9 10 13 15 18 19 20 I/O | ST/DIG |PORTB digital I/O
RB10 — — 18 21 24 27 I/O | ST/DIG |[PORTB digital /O
RB11 — — 19 22 25 28 /0 | ST/DIG |PORTB digital I/0
RB12 12 15 20 23 26 29 /0 | ST/DIG |PORTB digital I/0
RB13 13 16 21 24 27 30 /0 | ST/DIG |PORTB digital I/O
RB14 14 17 22 25 28 31 I/O | ST/DIG |PORTB digital /O
RB15 15 18 23 26 29 32 I/O | ST/DIG |PORTB digital /O
RCO — — — — 3 I/O | ST/DIG |PORTC digital /0
RC1 — — — — /0 | ST/DIG |PORTC digital /O
RC2 — — — — 5 5 /0 | ST/DIG |PORTC digital /O
RC3 — — — — 14 14 /0 | ST/DIG |PORTC digital /O
RC8 — — — — 20 21 I/O | ST/DIG |PORTC digital I/0
RC9 — — 16 19 21 22 I/O | ST/DIG |PORTC digital /0
REFCLKI 10 13 15 18 19 20 | ST |Reference clock input
REFCLKO 15 18 23 26 29 32 (0] DIG |Reference clock output
Legend: ST = Schmitt Trigger input buffer DIG = Digital input/output ANA = Analog level input/output

© 2015-2016 Microchip Technology Inc.
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PIC32MMO0064GPL036 FAMILY

FIGURE 3-1: PIC32MM0064GPL036 FAMILY MICROPROCESSOR CORE BLOCK DIAGRAM
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.
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I
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I
I
I

Debug/Profiling

System System Breakpoints
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FIGURE 4-1: MEMORY MAP FOR DEVICES WITH 16 Kbytes OF PROGRAM MEMORY®)
Virtual
Memory Map

0x00000000 Reserved TN

OX7FFFFFFF

0x80000000

ox80000FFF | 4 KbYtes RAM

0x80001000 Focorved
OX9CFFFFFF

0x9D000000

0x9D003FFF 16 Kbytes Flash

0x9D004000 S Physical

OX9F7FFFFF Reserved 2 >~ Memory Map

0x9F800000 ~ 0x00000000

@

OX9F80FFFF SFRs 4 Koytes RAM 1 . 00000FFF
0X9F810000 ~ecorved ~ecorved 0x00001000
OXOFBFFFFF Ox1CFFFFFF
0x9FC00000 0x1D000000

@
O0XOFCO16FF Boot Flash 16 Kbytes Flash 0x1DO03FFF
0X9FC01700 0x1D004000
- . . (2,3)
0xOFCO17EE Configuration Bits —/ Reserved O0x1F7EFFEE
0x9FC01800 ~ecorved 3 SR 0x1F800000
OX9FFFFFFF 0x1F80FFFF
0xA0000000 ™ 0x1F810000
oxa000FFF |+ KPYIes RAM Reserved OX1FBFFFFF
0xA0001000 0x1FC00000
OXBCFFFFFF Reserved Boot Flash 0x1FCO16FF
0xBDO0000O 0x1FC01700
. . +(3)
0xBDOO3FFEF 16 Kbytes Flash L Configuration Bits 0x1FCO17EF
0xBD004000 Rocorved o Rocorved 0x1FC01800
OXBF7FFFFF L OXFFFFFFFF
0xBF800000
OXBF8OFFFF SFRs
0xBF810000 N
OxBFBFFFFF
0xBFC00000
0XxBFCO16FF Boot Flash
0xBFC01700
X . +a(3)
OXBECO17FF Configuration Bits —/
0xBFC01800 N
OXFFFFFFFF

Note 1: Memory areas are not shown to scale.
2: This region should be accessed from kseg1 space only.

3:  Primary Configuration bits area is located at the address range, from O0x1FC01780 to Ox1FCO17ES8.
Alternate Configuration bits area is located at the address range, from 0x1FC01700 to 0x1FC01768.
Refer to Section 4.1 “Alternate Configuration Bits Space” for more information.

DS60001324B-page 34 © 2015-2016 Microchip Technology Inc.
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REGISTER 5-4: NVMDATAX: NVM FLASH DATA x REGISTER (x = 0-1)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 | 24/16/8/0
RIW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0
31:24 NVMDATAx<31:24>
' RWO [ RW-0 Rwo | Rwo | Rwo | RWoO RIW-0 RW-0
23:16 NVMDATAx<23:16>
_ RW0 | RWwo Rwo | Rwo [ Rwo | RWO RIW-0 RW-0
15:8 NVMDATAx<15:8>
' RW0 | RW Rwo | Rwo [ Rwo | RWO RIW-0 RW-0
7:0 NVMDATAx<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 NVMDATAX<31:0>: NVM Flash Data x bits

Double-Word Program: Writes NVMDATA1:NVMDATAQO to the target Flash address defined in NVMADDR.
NVMDATAO contains the least significant instruction word.

REGISTER 5-5: NVMSRCADDR: NVM SOURCE DATA ADDRESS 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
' RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 NVMSRCADDR<31:24>
_ RW-0 [ RW-0 Rwo | Rwo | Rwo [ Rwo RIW-0 RW-0
23:16 NVMSRCADDR<23:16>
RW0 [ RW-0 Rwo | Rwo | Rwo | Rwo RIW-0 RW-0
10:8 NVMSRCADDR<15:8>
' RWO [ RW-0 RWo | Rwo | Rwo | R/W-0 R/W-0 RIW-0
7:0 NVMSRCADDR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 NVMSRCADDR<31:0>: NVM Source Data Address bits

The system physical address of the data to be programmed into the Flash when the NVMOP<3:0> bits
(NVMCON<3:0>) are set to perform row programming.

DS60001324B-page 42 © 2015-2016 Microchip Technology Inc.
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6.0 RESETS

Note: This data sheet summarizes the features of
the PIC32MMO0064GPL036 family of
devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to Section 7. “Resets” (DS60001118)
in the “PIC32 Family Reference Manual”,
which is available from the Microchip
web site (www.microchip.com/PIC32).
The information in this data sheet
supersedes the information in the FRM.

The Reset module combines all Reset sources and
controls the device Master Reset Signal, SYSRST. The
device Reset sources are as follows:

.

.

.

Power-on Reset (POR)

Master Clear Reset Pin (MCLR)
Software Reset (SWR)

Watchdog Timer Reset (WDTR)
Brown-out Reset (BOR)
Configuration Mismatch Reset (CMR)

A simplified block diagram of the Reset module is
illustrated in Figure 6-1.

FIGURE 6-1: SYSTEM RESET BLOCK DIAGRAM

MR WCIR
X b- Glitch Filter
Sleep or Idle \ WDTR
WDT NMI
Time-out Time-out —/
Voltage Regulator
Enabled
Power-up | | POR
Timer SYSRST
VDD
XE VDD Rise
Detect -
Brown-out BOR
Reset
Configuration
Mismatch CMR
Reset
SWR

Software Reset

© 2015-2016 Microchip Technology Inc.
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REGISTER 6-3: RNMICON: NON-MASKABLE INTERRUPT (NMI) 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 R/W-0
31:24 — — — — — — — WDTR
R/W-0 u-0 u-0 u-0 R/W-0 u-0 R/W-0 R/W-0
23:16 SWNMI — — — GNMI — CF WDTS
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 NMICNT<15:8>
_ RIW-0 RIW-0 RW-0 rRwo | Rwo [ Rwo [ RrRwo | Rweo
7:0 NMICNT<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 31-25 Unimplemented: Read as ‘0’

bit 24

bit 23

bit 22-20
bit 19

bit 18
bit 17

bit 16

bit 15-0

Note 1:

WDTR: Watchdog Timer Time-out in Run Mode Flag bit

1 = A Run mode WDT time-out has occurred and caused an NMI
0 = WDT time-out has not occurred
Setting this bit will cause a WDT NMI event and NMICNT<15:0> will begin counting.

SWNMI: Software NMI Trigger bit

1 = An NMI has been generated
0 = An NMI was not generated

Unimplemented: Read as ‘0’
GNMI: Software General NMI Trigger bit

1 = A general NMI has been generated
0 = A general NMI was not generated

Unimplemented: Read as ‘0’

CF: Clock Fail Detect bit

1 = FSCM has detected clock failure and caused an NMI

0 = FSCM has not detected clock failure

Setting this bit will cause a CF NMI event, but will not cause a clock switch to the FRC.
WDTS: Watchdog Timer Time-out in Sleep Mode Flag bit

1 = WDT time-out has occurred during Sleep mode and caused a wake-up from Sleep
0 = WDT time-out has not occurred during Sleep mode

Setting this bit will cause a WDT NMI.

NMICNT<15:0>: NMI Reset Counter Value bits

These bits specify the reload value used by the NMI Reset counter.

FFFFh-0001h = Number of SYSCLK cycles before a device Reset occurs®

0000h = No delay between NMI assertion and device Reset event

Writes to this register require an unlock sequence. Refer to Section 23.4 “System Registers Write
Protection” for details.

If a Watchdog Timer NMI event (when not in Sleep mode) is cleared before this counter reaches ‘0’, no
device Reset is asserted. This NMI Reset counter is only applicable to the Watchdog Timer NMI event.

© 2015-2016 Microchip Technology Inc.
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NOTES:
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REGISTER 13-3:

SPIXSTAT: SPIx STATUS 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 U0 U-0 R0 R0 R-0 R0 R-0

31:24 — — — RXBUFELM<4:0>
U0 U0 U0 R0 | RO | R-0 | RO | R-0
23:16
— — — TXBUFELM<4:0>
_ U0 U0 U0 RIC-0, HS R0 U0 U0 R-0
15:8 — — — FRMERR SPIBUSY — — SPITUR
_ R0 RIW-0 R-0 U-0 R-1 U-0 R-0 R-0
70 SRMT SPIROV SPIRBE — SPITBE — SPITBF SPIRBF
Legend: C = Clearable bit HS = Hardware Settable bit

R = Readable bit
-n = Value at POR

W = Writable bit
o=

U = Unimplemented bit, read as ‘0’

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

bit 11

bit 10-9

bit 8

bit 7

bit 6

bit 5

bit 4

Unimplemented: Read as ‘0’

RXBUFELM<4:0>: Receive Buffer Element Count bits (valid only when ENHBUF = 1)

Unimplemented: Read as ‘0’

TXBUFELM<4:0>: Transmit Buffer Element Count bits (valid only when ENHBUF = 1)

Unimplemented: Read as ‘0’

FRMERR: SPIx Frame Error status bit

1 = Frame error is detected

0 = No frame error is detected

This bit is only valid when FRMEN = 1.

SPIBUSY: SPIx Activity Status bit

1 = SPIx peripheral is currently busy with some transactions

0 = SPIx peripheral is currently Idle

Unimplemented: Read as ‘0’

SPITUR: SPIx Transmit Underrun (TUR) bit

1 = Transmit buffer has encountered an underrun condition

0 = Transmit buffer has no underrun condition

This bit is only valid in Framed Sync mode; the underrun condition must be cleared by disabling/re-enabling

the module.

SRMT: Shift Register Empty bit (valid only when ENHBUF = 1)

1 = When the SPIx Shift register is empty

0 = When the SPIx Shift register is not empty

SPIROV: SPIx Receive Overflow (ROV) Flag bit

1 = New data is completely received and discarded; the user software has not read the previous data in the
SPIXBUF register

0 = No overflow has occurred

This bit is set in hardware; it can only be cleared (= 0) in software.

SPIRBE: SPIx RX FIFO Empty bit (valid only when ENHBUF = 1)

1 = RXFIFO is empty (CPU Read Pointer (CRPTR) = SPI Write Pointer (SWPTR))

0 = RX FIFO is not empty (CRPTR = SWPTR)

Unimplemented: Read as ‘0’
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18.0 CONFIGURABLE LOGIC CELL
(CLC)

Note:  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
Section 36. “Configurable Logic Cell”
(DS60001363) in the “PIC32 Family Refer-
ence Manual’, which is available from the
Microchip web site (www.microchip.com/
PIC32). The information in this data sheet
supersedes the information in the FRM.

FIGURE 18-1: CLCx MODULE

The Configurable Logic Cell (CLC) module allows the
user to specify combinations of signals as inputs to a
logic function and to use the logic output to control
other peripherals or I/O pins. This provides greater flex-
ibility and potential in embedded designs since the CLC
module can operate outside the limitations of software
execution, and supports a vast amount of output
designs.

There are four input gates to the selected logic func-
tion. These four input gates select from a pool of up to
32 signals that are selected using four data source
selection multiplexers. Figure 18-1 shows an overview
of the module. Figure 18-3 shows the details of the data
source multiplexers and logic input gate connections.

CLCIN[0] —]
CLCIN[1]—]
CLCIN[2] —
CLCIN[3] —
CLCIN[4] —
CLCIN[5] —
CLCIN[6] —
CLCIN[7]—]
CLCIN[8] —
CLCIN[9] —

CLCIN[10]—

CLCIN[11]—

CLCIN[12] —

CLCIN[13]—

CLCIN[14] —

CLCIN[15]—

CLCIN[16]—

CLCIN[17] —

CLCIN[18] —

CLCIN[19] —

CLCIN[20] —

CLCIN[21] —

CLCIN[22] —

CLCIN[23] —

CLCIN[24] —

CLCIN[25] —

CLCIN[26] —

CLCIN[27] —

CLCIN[28] —

CLCIN[29] —

CLCIN[30] —

CLCIN[31] —

See Figure 18-2

ON

Gate 1
Gate2| | ogic

Gate 3| Fynction [Logic
Gate 4 Output

MODE<2:0>

Input Data Selection Gates

See Figure 18-3

LCPOL Interrupt

Note: All register bits shown in this figure can be found in the CLCxCON register.

T X CLCx

I _ A det
INTPJ
— 1

INTN

Interrupt

T N\__det
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REGISTER 18-1: CLCxCON: CLCx CONTROL REGISTER (CONTINUED)

bit 5 LCPOL: CLCx Output Polarity Control bit

1 = The output of the module is inverted
0 = The output of the module is not inverted
bit4-3  Unimplemented: Read as ‘0’
bit 2-0 MODE<2:0>: CLCx Mode bits
111 = Cell is a 1-input transparent latch with S and R
110 = Cell is a JK flip-flop with R
101 = Cell is a 2-input D flip-flop with R
100 = Cell is a 1-input D flip-flop with S and R
011 = Cell is an SR latch
010 = Cell is a 4-input AND
001 = Cell is an OR-XOR
000 = Cell is a AND-OR

Note 1: The INTP and INTN bits should not be set at the same time for proper interrupt functionality.
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REGISTER 18-3:

CLCxGLS: CLCx GATE LOGIC INPUT 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
31:24 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

' G4DAT G4D4N G4D3T G4D3N G4D2T G4D2N G4D1T G4D1N
23:16 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' G3D4T G3D4N G3D3T G3D3N G3D2T G3D2N G3D1T G3D1N
15:5 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' G2D4AT G2D4N G2D3T G2D3N Ga2D2T G2D2N G2D1T G2D1N
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' G1DAT G1D4N G1D3T G1D3N G1D2T G1D2N G1D1T G1D1N
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 G4DAT: Gate 4 Data Source 4 True Enable bit
1 = The Data Source 4 signal is enabled for Gate 4
0 = The Data Source 4 signal is disabled for Gate 4
bit 30 G4D4N: Gate 4 Data Source 4 Negated Enable bit
1 = The Data Source 4 inverted signal is enabled for Gate 4
0 = The Data Source 4 inverted signal is disabled for Gate 4
bit 29 G4D3T: Gate 4 Data Source 3 True Enable bit
1 = The Data Source 3 signal is enabled for Gate 4
0 = The Data Source 3 signal is disabled for Gate 4
bit 28 G4D3N: Gate 4 Data Source 3 Negated Enable bit
1 = The Data Source 3 inverted signal is enabled for Gate 4
0 = The Data Source 3 inverted signal is disabled for Gate 4
bit 27 G4D2T: Gate 4 Data Source 2 True Enable bit
1 = The Data Source 2 signal is enabled for Gate 4
0 = The Data Source 2 signal is disabled for Gate 4
bit 26 G4D2N: Gate 4 Data Source 2 Negated Enable bit
1 = The Data Source 2 inverted signal is enabled for Gate 4
0 = The Data Source 2 inverted signal is disabled for Gate 4
bit 25 G4D1T: Gate 4 Data Source 1 True Enable bit
1 = The Data Source 1 signal is enabled for Gate 4
0 = The Data Source 1 signal is disabled for Gate 4
bit 24 G4D1N: Gate 4 Data Source 1 Negated Enable bit
1 = The Data Source 1 inverted signal is enabled for Gate 4
0 = The Data Source 1 inverted signal is disabled for Gate 4
bit 23 G3DAT: Gate 3 Data Source 4 True Enable bit
1 = The Data Source 4 signal is enabled for Gate 3
0 = The Data Source 4 signal is disabled for Gate 3
bit 22 G3D4N: Gate 3 Data Source 4 Negated Enable bit
1 = The Data Source 4 inverted signal is enabled for Gate 3
0 = The Data Source 4 inverted signal is disabled for Gate 3
bit 21 G3D3T: Gate 3 Data Source 3 True Enable bit

1 = The Data Source 3 signal is enabled for Gate 3
0 = The Data Source 3 signal is disabled for Gate 3
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19.0 COMPARATOR

Note: This data sheet summarizes the features
of the PIC32MMO0064GPL036 family of
devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to Section 19. “Comparator”
(DS60001110) in the “PIC32 Family Refer-
ence Manual”, which is available from the
Microchip web site (www.microchip.com/
PIC32). The information in this data sheet
supersedes the information in the FRM.

The comparator module provides two dual input
comparators. The inputs to the comparator can be con-
figured to use any one of five external analog inputs
(CxINA, CxINB, CxINC, CxIND and VREF+). The
comparator outputs may be directly connected to the
CxOUT pins. When the respective COE bit equals ‘1’,
the 1/0 pad logic makes the unsynchronized output of
the comparator available on the pin.

A simplified block diagram of the module is shown in
Figure 19-1. Each comparator has its own control
register, CMxCON (Register 19-2), for enabling and
configuring its operation. The output and event status
of two comparators is provided in the CMSTAT register
(Register 19-1).

FIGURE 19-1: DUAL COMPARATOR MODULE BLOCK DIAGRAM
EVPOL<1:0>
CCH<1:0> —
_________ Trigger/Interrupt J’.
+ Input ' CPOL Logic COE
' Select 'VIN- '
' Logic ' - .
' e[ . «~—X
. 00 VIN+ ..
cxiNB X — VINF o
' ' in
cxiNe® DJ———2 | cout,_
cxiND® X———29 |
Band Gap —————1 | EvoLso:
! Trigger/Interrupt | CEVT_
: CPOL Logic COE
= “—
C20UT
cout_ Pin

CxINA

CDAC1 OQutput

VREF+ Pin

CVREFSEL

CREF

Note 1: This inputis not available for Comparator 2.
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20.0 CONTROL DIGITAL-TO-
ANALOG CONVERTER (CDAC)

Note: This data sheet summarizes the
features of the PIC32MMO0064GPL036
family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 45. “Control
Digital-to-Analog Converter (CDAC)”
(DS60001327) in the “PIC32 Family
Reference Manual”, which is available
from  the Microchip  web  site
(www.microchip.com/PIC32). The infor-
mation in this data sheet supersedes
the information in the FRM.

The Control Digital-to-Analog Converter (CDAC)
generates analog voltage corresponding to the digital
input.

The CDAC has the following features:

» 32 Output Levels are Available

* Internally Connected to Comparators to Conserve
Device Pins

* Output can be Connected to a Pin

A block diagram of the CDAC module is illustrated in
Figure 20-1.

FIGURE 20-1: CDAC BLOCK DIAGRAM
REFSEL<1:0>
VREF+
AVDD DACDAT<4:0>
R
R » Output to
Comparators
x
)
32 Steps < | =
| i CDAC1
! L
S DACOE
AVss
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REGISTER 23-3: FPOR/AFPOR: POWER-UP SETTINGS 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
r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1
31:24 — — — — — — — —
r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1
23:16 — — — — — — — —
r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1
15:8 — — — — — — — —
] r-1 r-1 r-1 r-1 R/P R/P R/P R/P
7.0 — — — — LPBOREN RETVR BOREN<1:0>
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 31-4 Reserved: Program as ‘1’

bit 3 LPBOREN: Low-Power BOR Enable bit
1 = Low-Power BOR is enabled when the main BOR is disabled
0 = Low-Power BOR is disabled

bit 2 RETVR: Retention Voltage Regulator Enable bit

1 = Retention regulator is disabled
0 = Retention regulator is enabled and controlled by the RETEN bit during Sleep
bit 1-0 BOREN<1:0>: Brown-out Reset Enable bits
11 = Brown-out Reset is enabled in hardware; SBOREN bit is disabled
10 = Brown-out Reset is enabled only while device is active and is disabled in Sleep; SBOREN bit is disabled
01 = Brown-out Reset is controlled with the SBOREN bit setting
00 = Brown-out Reset is disabled in hardware; SBOREN bit is disabled
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TABLE 26-4: OPERATING CURRENT (Ipp)®®

Operating Conditions: -40°C < TA < +85°C (unless otherwise stated)

Parameter No.| Typical® Max Units VDD Conditions
0.45 0.65 mA 2.0V
DC19 Fsys =1 MHz
0.45 0.65 mA 3.3V
DC23 25 3.5 mA 2.0V
Fsys =8 MHz
25 3.5 mA 3.3V
DC24 7.0 9.2 mA 2.0V
Fsys = 25 MHz
7.0 9.2 mA 3.3V
DC25 0.26 0.35 mA 2.0V
Fsys =32 kHz
0.26 0.35 mA 3.3V
Note 1: Data in the “Typical” column is at +25°C unless otherwise stated. Parameters are for design

guidance only and are not tested.

Base IDD current is measured with:

+ Oscillator is configured in EC mode without PLL (FNOSC<2:0> (FOSCSEL<2:0>) = 010 and
POSCMOD<1:0> (FOSCSEL<9:8>) = 00)

« OSCH1 pin is driven with external square wave with levels from 0.3V to VbD — 0.3V

+ OSC2 is configured as an I/O in Configuration Words (OSCIOFNC (FOSCSEL<10>) = 1)

* FSCM is disabled (FCKSM<1:0> (FOSCSEL<15:14>) = 00)

» Secondary Oscillator circuits are disabled (SOSCEN (FOSCSEL<6>) = 0 and
SOSCSEL (FOSCSEL<12>) = 0)

» Main and low-power BOR circuits are disabled (BOREN<1:0> (FPOR<1:0>) = 00 and
LPBOREN (FPOR<3>) = 0)

» Watchdog Timer is disabled (FWDTEN (FWDT<15>) = 0)

» All I/O pins (except OSC1) are configured as outputs and driving low

* No peripheral modules are operating or being clocked (defined PMDx bits are all ones)

» NOP instructions are executed
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NOTES:
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40-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MV) — 5x5x0.5 mm Body [UQFN]

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