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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)

Through Hole

28-DIP (0.300", 7.62mm)
28-SPDIP
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PIC32MMO0064GPL036 FAMILY

Analog Features « Upto 14-Channel, Software-Selectable 10/12-Bit SAR
Analog-to-Digital Converter (ADC):
« Two Analog Comparators with Input - 12-bit, 200K samples/second conversion rate
Multiplexing (single Sample-and-Hold)
» Programmable High/Low-Voltage - 10-bit, 300K samples/second conversion rate
Detect (HLVD) (single Sample-and-Hold)
+ 5-Bit DAC with Output Pin - Sleep mode operation

- Band gap reference input feature
- Windowed threshold compare feature
- Auto-scan feature

» Brown-out Reset (BOR)

TABLE 1: PIC32MMO0064GPL036 FAMILY DEVICES
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PIC32MM0016GPL020 20 (16| 4 (16/116| 7 | 8 |2 |1 |1 |2 |2 |2 |11 2 |Yes|Yes|Yes| SSOP/QFN
PIC32MM0032GPL020 20 (32| 8 (16/116|( 7 | 8 |2 |11 |2 |2 |2[1]|2|Yes|Yes|Yes| SSOP/QFN
PIC32MM0064GPL020 20 |64 | 8 (16/16| 7 | 8 |2 |1 |1 |2 |2 |2[1]|2|Yes|VYes|Yes| SSOP/QFN
PIC32MM0016GPL028 28 |16 4 |2219| 7 |8 |2 |1 |1 ]2 |2 |2]|12]| 2 |Yes|Yes|Yes| SSOP/SOIC/
QFN/UQFN
PIC32MM0032GPL028 28 |32 8 (22197 |8 |2 |11 |2 ]|2]|2|12]| 2 |Yes|Yes|Yes| SSOP/SOIC/
QFN/UQFN
PIC32MM0064GPL028 28 |64 |8 (22197 | 8|2 |11 |2 |2 |2|12]| 2 |Yes|Yes | Yes| SPDIP/SSOP/
SOIC/QFN/
UQFN
PIC32MMO0016GPL0O36 |36/40| 16| 4 |29/20| 7 | 8 |2 |1 |1 |2 | 2|2 |14]| 2 |Yes|Yes|Yes| VQFN/UQFN
PIC32MMO0032GPL036 |36/40|32 | 8 |29/20| 7 | 8 |2 |1| 1|2 | 2|2 |14]| 2 |Yes|Yes|Yes| VQFN/UQFN
PIC32MMO0064GPL036 |36/40(64 | 8 [29/20| 7 | 8 (2 |1 | 1|2 |2 |2 |14| 2 |Yes|Yes|Yes| VQFN/UQFN

Note 1: UART1 has assigned pins. UART2 is remappable.
2: SPI1 has assigned pins. SPI2 is remappable.
3: MCCP can be configured as a PWM with up to 6 outputs, input capture, output compare, 2 x 16-bit timers or
1 x 32-bit timer.
4: SCCP can be configured as a PWM with 1 output, input capture, output compare, 2 x 16-bit timers or 1 x 32-bit timer.
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PIC32MMO0064GPL036 FAMILY

REGISTER 3-4: CONFIG5: CONFIGURATION REGISTER 5; CPO REGISTER 16, SELECT 5
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 — — — — — — — —
2.0 u-0 u-0 u-0 u-0 u-0 u-0 u-0 R-1
' — — — — — — — NF
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 31-1

Unimplemented: Read as ‘0’
NF: Nested Fault bit
1 = Nested Fault feature is implemented

bit 0

DS60001324B-page 32 © 2015-2016 Microchip Technology Inc.
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FIGURE 4-2: MEMORY MAP FOR DEVICES WITH 32 Kbytes OF PROGRAM MEMORY®
Virtual
Memory Map
0x00000000 Reserved
OX7FFFFFFF
0x80000000 N
ox80001FFF | S KbYtes RAM
0x80002000 Reserved
O0x9CFFFFFF
0x9D000000
0x9D007FFF 32 Kbytes Flash
0x9D008000 Physical
OXOF 7FFFFF Reserved =1 - Memory Map
[}
0x9F800000 4 0x00000000
2) ~
OX9F80FFFF SFRs 8 Koytes RAM 1 00001FFF
0x9F810000 Reserved Reserved 0x00002000
0x9FBFFFFF O0x1CFFFFFF
0x9FC00000 0x1D000000
(2)
0x9FCO16FF Boot Flash 32 Kbytes Flash 0x1D0O07EEE
0x9FC01700 0x1D008000
. . 1(2,3)
0XOFCO17FF Configuration Bits —/ Reserved 0x1F7EFFEF
0x9FC01800 0x1F800000
OX9FFFFFFF Reserved SFRs Ox1F80FFFF
0xA0000000 N 0x1F810000
oxA0001FFF | & Kbytes RAM Reserved Ox1FBFFFFF
0xA0002000 0x1FC00000
OXBCFFFFFF Reserved Boot Flash Ox1FCO16FF
0xBD000000 0x1FC01700
0xBDOOTEFE 32 Kbytes Flash Configuration Bits O0x1FCO17FF
0xBD008000 Reserved Reserved 0x1FC01800
OxBF7FFFFF =8 . OxFFFFFFFF
0xBF800000 SFRs 2
O0xBF80FFFF
0xBF810000 Reserved
0xBFBFFFFF
0xBFC00000
OXBFCO16FF Boot Flash
0xBFC01700
] i its®
OXBECO17FF Configuration Bits J
0xBFC01800 Reserved
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 Ox1FC01780 to Ox1FCO17ES8.
Alternate Configuration bits area is located at the address range, from 0x1FC01700 to Ox1FC01768.
Refer to Section 4.1 “Alternate Configuration Bits Space” for more information.

© 2015-2016 Microchip Technology Inc.
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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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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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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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REGISTER 8-1: OSCCON: OSCILLATOR 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 R/W-0 R/W-0 R/W-0
31:24
_ — — — = FRCDIV<2:0>
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 uU-0 R-y R-y R-y U-0 R/W-y R/W-y R/W-y
' — C0SC<2:0>0) — NOSC<2:0>0)
7:0 R/W-0 u-0 u-0 R/W-0 R/W-0, HS U-0 R/W-y R/W-y
' CLKLOCK — — SLPEN CF — SOSCEN® | OSWEN()
Legend: HS = Hardware Settable bit y = Value set from Configuration bits on Reset
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 Unimplemented: Read as ‘0’
bit 26-24 FRCDIV<2:0>: Internal Fast RC (FRC) Oscillator Clock Divider bits
111 = FRC divided by 256
110 = FRC divided by 64
101 = FRC divided by 32
100 = FRC divided by 16
011 = FRC divided by 8
010 = FRC divided by 4
001 = FRC divided by 2
000 = FRC divided by 1 (default setting)
bit 23-15 Unimplemented: Read as ‘0’
bit 14-12 COSC<2:0>: Current Oscillator Selection bits(®)
111 and 110 = Reserved (selects internal Fast RC (FRC) Oscillator divided by the FRCDIV<2:0> bits
(FRCDIV))
101 = Internal Low-Power RC (LPRC) Oscillator
100 = Secondary Oscillator (SOSC)
011 = Reserved
010 = Primary Oscillator (POSC) (XT, HS or EC)
001 = System PLL (SPLL)
000 = Internal Fast RC (FRC) Oscillator divided by FRCDIV<2:0> bits (FRCDIV)

bit 11 Unimplemented: Read as ‘0’

Note 1: Writes to this register require an unlock sequence. Refer to Section 23.4 “System Registers Write
Protection” for details.

2:  The Reset value for this bit depends on the setting of the IESO (FOSCSEL<7>) Configuration bit. When
IESO =1, the Reset value is ‘1’. When IESO = 0, the Reset value is ‘0’.

3: The Reset value for these bits matches the setting of the FNOSC<2:0> (FOSCSEL<2:0>) Configuration
bits.

4: The Reset value for this bit matches the setting of the SOSCEN (FOSCSEL<6>) Configuration bit.

DS60001324B-page 68 © 2015-2016 Microchip Technology Inc.
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11.1 Watchdog Timer Control Registers
TABLE 11-1: WATCHDOG TIMER REGISTER MAP
a Bits
<t s — % 2
k=] Qo [}
=g LE | &g K
§ IS.'S & z 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 <=(
£
5 |31:16 WDTCLRKEY<15:0> 0000
3E80 | WDTCON®
1o oNn | — | — | RUNDIV<4:0> CLKSEL<1:0> SLPDIV<4:0> WDTWINEN | xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively.

ATINVYH 9E0T1dO1900WINCEDId



PIC32MMO0064GPL036 FAMILY

REGISTER 15-2:

RTCCONZ2: RTCC CONTROL 2 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/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 DIV<15:8>
rRwo | RrRwo [ Rwo | Rrwo [ Rwo [ Rwo | Rwo | RWo
23:16 DIV<7:0>
_ Rwo | Rwo [ Rwo | Rwo [ RWo U0 U0 U-0
15:8 FDIV<4:0> — — —
) u-0 u-0 u-0 U-0 U-0 u-0 R/W-0 R/W-0
7:0 — — — — — — CLKSEL<1:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 DIV<15:0>: Clock Divide bits

bit 15-11

bit 10-2
bit 1-0

Sets the period of the clock divider counter; value should cause a nominal 1/2 second underflow.
FDIV<4:0>: Fractional Clock Divide bits

11111 = Clock period increases by 31 RTCC input clock cycles every 16 seconds
11101 = Clock period increases by 30 RTCC input clock cycles every 16 seconds
00010 = Clock period increases by 2 RTCC input clock cycles every 16 seconds
00001 = Clock period increases by 1 RTCC input clock cycle every 16 seconds
00000 = No fractional clock division

Unimplemented: Read as ‘0’
CLKSEL<1:0>: Clock Select bits

11 = Peripheral clock (FcY)
10 = PWRLCLK input pin
01 =LPRC

00 =S0SC

© 2015-2016 Microchip Technology Inc.
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16.2 Control Registers

The ADC module has the following Special Function

Registers (SFRs):

AD1CONL1: ADC Control Register 1
AD1CON2: ADC Control Register 2
AD1CONS3: ADC Control Register 3
AD1CONS5: ADC Control Register 5

The AD1CON1, AD1CON2, AD1CON3 and
AD1CONS5 registers control the operation of the
ADC module.

ADI1CHS: ADC Input Select Register

The AD1CHS register selects the input pins to be
connected to the SHA.

« ADICSS: ADC Input Scan Select Register

The AD1CSS register selects inputs to be
sequentially scanned.

« ADI1CHIT: ADC Compare Hit Register

The AD1CHIT register indicates the channels
meeting specified comparison requirements.

Table 16-1 provides a summary of all ADC module
related registers, including their addresses and
formats. Corresponding registers appear after the
summary, followed by a detailed description of each
register. All unimplemented registers and/or bits within
a register read as zero.

DS60001324B-page 134

© 2015-2016 Microchip Technology Inc.



PIC32MMO0064GPL036 FAMILY

REGISTER 20-1: DAC1CON: CDAC 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
31-24 U-0 uU-0 U-0 U-0 U-0 U-0 U-0 U-0
U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 — — — DACDAT<4:0>
. R/W-0 U-0 U-0 uU-0 U-0 U-0 U-0 R/W-0
15:8 ON — — — — — — DACOE
. U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
7:0 — — — — — — REFSEL<1:0>

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 31-21 Unimplemented: Read as ‘0’
bit 20-16 DACDAT<4:0>: CDAC Voltage Reference Selection bits
11111 = (DACDAT<4:0> * VREF+/32) or (DACDAT<4:0> * AVDD/32) volts depending on the REFSEL<1:0> bits

00000 = 0.0 volts
bit 15 ON: Voltage Reference Enable bit
1 = Voltage reference is enabled
0 = Voltage reference is disabled
bit 14-9  Unimplemented: Read as ‘0’
bit 8 DACOE: CDAC Voltage Reference Output Enable bit
1 = Voltage level is output on the CDAC1 pin
0 = Voltage level is disconnected from the CDAC1 pin
bit 7-2  Unimplemented: Read as ‘0’
bit 1-0 REFSEL<1:0>: CDAC Voltage Reference Source Select bits
11 = Reference voltage is AVDD
10 = No reference is selected — output is AVSs
01 = Reference voltage is the VREF+ input pin voltage
00 = No reference is selected — output is AVSS
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REGISTER 21-1: HLVDCON: HIGH/LOW-VOLTAGE DETECT CONTROL REGISTER (CONTINUED)

bit 3-0 HLVDL<3:0>: High/Low-Voltage Detection Limit bits

1111 = External analog input is used (input comes from the LVDIN pin and is compared with 1.2V band gap)
1110 = VoD trip point is 2.11V(D)
1101 = VoD trip point is 2.21V()
1100 = VoD trip point is 2.30V()
1011 = VoD trip point is 2.40V()
1010 = VoD trip point is 2.52V(1)
1001 = VDD trip point is 2.63V(1)
1000 = VDD trip point is 2.82vV(D)
0111 = VDD trip point is 2.92v®
0110 = VDD trip point is 3.13VD
0101 = VDD trip point is 3.44V®
0100-0000 = Reserved; do not use

Note 1: The voltage is typical. It is for design guidance only and not tested. Refer to Table 26-13 in Section 26.0
“Electrical Characteristics” for minimum and maximum values.
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REGISTER 23-4:

bit 6-5

bit 4-0

FWDT/AFWDT: WATCHDOG TIMER CONFIGURATION REGISTER (CONTINUED)

FWDTWINSZ<1:0>: Watchdog Timer Window Size bits

11 = Watchdog Timer window size is 25%

10 = Watchdog Timer window size is 37.5%

01 = Watchdog Timer window size is 50%

00 = Watchdog Timer window size is 75%

SWDTPS<4:0>: Sleep Mode Watchdog Timer Postscale Select bits
From 10100 to 11111 = 1:1048576.

10011 = 1:524288
10010 = 1:262144
10001 =1:131072
10000 = 1:65536
01111 = 1:32768
01110 = 1:16384
01101 =1:8192
01100 = 1:4096
01011 = 1:2048
01010 = 1:1024
01001 = 1:512
01000 = 1:256
00111 =1:128
00110 = 1:64
00101 = 1:32
00100 = 1:16
00011 =1:8
00010 = 1:4
00001 = 1:2
00000 = 1:1
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REGISTER 23-10: ANCFG: BAND GAP 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 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 u-0 u-0 R/W-0, HS, HC | R/W-0, HS, HC u-0
’ — — — — — VBGADC VBGCMP —
Legend: HC = Hardware Clearable bit HS = Hardware Settable 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 31-3 Unimplemented: Read as ‘0’
bit 2 VBGADC: ADC Band Gap Enable bit

1 = ADC band gap is enabled
0 = ADC band gap is disabled

bit 1 VBGCMP: Comparator Band Gap Enable bit

1 = Comparator band gap is enabled
0 = Comparator band gap is disabled

bit 0 Unimplemented: Read as ‘0’
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24.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers (MCU) and dsPIC® digital
signal controllers (DSC) are supported with a full range
of software and hardware development tools:
* Integrated Development Environment

- MPLAB® X IDE Software
» Compilers/Assemblers/Linkers

- MPLAB XC Compiler

- MPASM™ Assembler

- MPLINK™ Object Linker/
MPLIB™ Object Librarian

- MPLAB Assembler/Linker/Librarian for
Various Device Families

» Simulators
- MPLAB X SIM Software Simulator
* Emulators
- MPLAB REAL ICE™ In-Circuit Emulator
* In-Circuit Debuggers/Programmers
- MPLABICD 3
- PICkit™ 3
* Device Programmers
- MPLAB PM3 Device Programmer

* Low-Cost Demonstration/Development Boards,
Evaluation Kits and Starter Kits

 Third-party development tools

24.1 MPLAB X Integrated Development
Environment Software

The MPLAB X IDE is a single, unified graphical user
interface for Microchip and third-party software, and
hardware development tool that runs on Windows®,
Linux and Mac OS® X. Based on the NetBeans IDE,
MPLAB X IDE is an entirely new IDE with a host of free
software components and plug-ins for high-
performance application development and debugging.
Moving between tools and upgrading from software
simulators to hardware debugging and programming
tools is simple with the seamless user interface.

With complete project management, visual call graphs,
a configurable watch window and a feature-rich editor
that includes code completion and context menus,
MPLAB X IDE is flexible and friendly enough for new
users. With the ability to support multiple tools on
multiple projects with simultaneous debugging, MPLAB
X IDE is also suitable for the needs of experienced
users.

Feature-Rich Editor:

+ Color syntax highlighting

* Smart code completion makes suggestions and
provides hints as you type

» Automatic code formatting based on user-defined
rules

« Live parsing
User-Friendly, Customizable Interface:

* Fully customizable interface: toolbars, toolbar
buttons, windows, window placement, etc.

 Call graph window

Project-Based Workspaces:

* Multiple projects

« Multiple tools

» Multiple configurations

« Simultaneous debugging sessions

File History and Bug Tracking:

* Local file history feature
+ Built-in support for Bugzilla issue tracker

© 2015-2016 Microchip Technology Inc.
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FIGURE 26-9: MCCP AND SCCP PWMx MODE TIMING CHARACTERISTICS
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TABLE 26-27: MCCP AND SCCP PWM MODE TIMING REQUIREMENTS
Operating Conditions: 2.0V < VDD < 3.6V, -40°C < TA < +85°C (unless otherwise stated)

Pilrs\m Symbol Characteristics® Min Max Units
OC15 TFD Fault Input to PWM I/O Change — 30 ns
0C20 TFLT Fault Input Pulse Width 10 — ns
Note 1: These parameters are characterized but not tested in manufacturing.
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FIGURE 26-14: EJTAG TIMING CHARACTERISTICS
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TABLE 26-33: EJTAG TIMING REQUIREMENTS
Operating Conditions: 2.0V < VDD < 3.6V, -40°C < TA < +85°C (unless otherwise stated)

Pe;\:sm. Symbol Description® Min Max | Units Conditions

EJ1 TTCKCYC TCK Cycle Time 25 — ns

EJ2 TTCKHIGH TCK High Time 10 — ns

EJ3 TTCKLOW TCK Low Time 10 — ns

EJ4 TTSETUP TAP Signals Setup Time before 5 — ns
Rising TCK

EJ5 TTHOLD TAP Signals Hold Time after 3 — ns
Rising TCK

EJ6 TTDOOUT TDO Output Delay Time from — 5 ns
Falling TCK

EJ7 TTDOZSTATE |TDO 3-State Delay Time from — 5 ns
Falling TCK

EJ8 TTRSTLOW  |TRST Low Time 25 — ns

EJO9 TRF TAP Signals Rise/Fall Time, — — ns
All Input and Output

Note 1: These parameters are characterized but not tested in manufacturing.
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28-Lead Plastic Quad Flat, No Lead Package (ML) — 6x6 mm Body [QFN]
with 0.55 mm Contact Length

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

| ct |
| W2 |
¢ I| }D |:| |:| |:| |:| |: I r E
N — —
T2 _
L] 1]
X1 ——l | ———
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 4.25
Optional Center Pad Length T2 4.25
Contact Pad Spacing C1 5.70
Contact Pad Spacing C2 5.70
Contact Pad Width (X28) X1 0.37
Contact Pad Length (X28) Y1 1.00
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2105A
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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
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.40 BSC
Overall Height A - - 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.152 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 180 | 190 | 200
Overall Length D 4.00 BSC
Exposed Pad Length D2 1.80 1.90 2.00
Terminal Width b 0.15 0.20 0.25
Corner Anchor Pad b1 0.40 0.45 0.50
Corner Pad, Metal Free Zone b2 0.18 0.23 0.28
Terminal Length L 0.30 0.45 0.50
Terminal-to-Exposed-Pad K - 0.60 -

Notes:

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 C04-333-M6 Rev A Sheet 2 of 2
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