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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® M4K™

32-Bit Single-Core

80MHz

I2C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
53

256KB (256K x 8)

FLASH

32Kx 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)
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PIC32MX3XX/4XX

Pin Diagrams (Continued)

100-Pin TQFP (General Purpose)
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PIC32MX3XX/4XX

TABLE 3: PIN NAMES: PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F128L, AND
PIC32MX360F512L DEVICES (CONTINUED)

NuFr’TzT)er Full Pin Name NuFr’Ti:;)er Full Pin Name
K4 AN8/C1OUT/RB8 L3 AVssS
K5 No Connect (NC) L4 AN9/C20UT/RB9
K6 U2CTS/RF12 L5 AN10/CVREFOUT/PMA13/RB10
K7 AN14/PMALH/PMA1/RB14 L6 U2RTS/RF13
K8 VDD L7 AN13/PMA10/RB13
K9 UIRTS/CN21/RD15 L8 AN15/0CFB/PMALL/PMAQO/CN12/RB15
K10 ULTX/RF3 L9 CN20/UICTS/RD14
K11 U1RX/RF2 L10 U2RX/PMA9/CN17/RF4
L1 PGEC2/AN6/OCFA/RB6 L11 U2TX/PMAB/CN18/RF5

L2 VREF-/CVREF-/PMA7/RA9

© 2011 Microchip Technology Inc.
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PIC32MX3XX/4XX

Pin Diagrams (Continued)

Pins are up to 5V tolerant

121-Pin XBGAW
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Note 1: Refer to Table 4 for full pin names.
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PIC32MX3XX/4XX

FIGURE 4-4. MEMORY MAP ON RESET FOR PIC32MX340F128H, PIC32MX340F128L,
PIC32MX440F128H AND PIC32MX440F128L DEVICES®
Virtual Physical
Memory Map Memory Map
OXFFFFFFFF OxFFFFFFFF
Reserved
0xBFC03000
OXBFCO2FFF Device \
Configuration
OXxBFCO2FFO Registers
OxBFCO2FEF
Boot Flash
0xBFC00000
Reserved
0xBF900000
OxBF8FFFFF
SFRs - Reserved
V]
0xBF800000
x N
N4
Reserved
0xBD020000
OxBDO1FFFF
Program Flash®
0xBD000000
Reserved
0xA0008000
O0xAO0007FFF
RAM®
0xA0000000 / 0x1FC03000
i 0x1FCO2FFF
Reserved / D_evu:el X
0x9FC03000 Configuration
OX9FCO2FFF Device ™ Registers Ox1FCO2FFO
Configuration Ox1FCO2FEE
0X9FCO2FEF Registers Boot Flash
0x9FCO2FEF 0x1FC00000
Boot Flash
Reserved
0x9FC00000 0x1F900000
Ox1F8FFFFF
Reserved ° SFRs
0x9D020000 Q 0x1F800000
| —P
Ox9DO1FFFF 2 ~ <
Program Flash® Reserved
0x9D000000 0x1D020000
0x1DO1FFFF
Reserved o
0x80008000 Program Flash®
0x80007FFF 0x1D000000
RAM®)
Reserved
0x80000000 / 0x00008000
@ 0x00007FFF
Reserved RAM
0x00000000 \ 0x00000000
Note 1: Memory areas are not shown to scale.
2: The size of this memory region is programmable (see Section 3. “Memory Organization”
(DS61115)) and can be changed by initialization code provided by end-user development
tools (refer to the specific development tool documentation for information).

© 2011 Microchip Technology Inc.

DS61143H-page 47




‘ou| ABojouyda ] diydooiN TT0Z ©®

T, 8bed-HepTT9SA

TABLE 4-23: PORTC REGISTERS MAP FOR PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F256L, PIC32MX360F512L,
PIC32MX440F128L, PIC32MX460F256L AND PIC32MX460F512L DEVICES ONLYD)
g _ . . Bits "
TH| So 2 g
< % a % g jJ]
= '5-% E’z - 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 &
2> o <
§
31:16 — — — — — — — — — — — — — — — — 0000
6080 | TRISC
15:0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — TRISC4 TRISC3 TRISC2 TRISC1 — FO1lE
31:16 — — — — — — — — — — — — — — — — 0000
6090 | PORTC
15:0 RC15 RC14 RC13 RC12 — — — — — — — RC4 RC3 RC2 RC1 — XXXX
31:16 — — — — — — — — — — — — — — — — 0000
60A0 | LATC
15:0 | LATC15 | LATC14 | LATC13 | LATC12 — — — — — — — LATC4 LATC3 LATC2 LATC1 — XXXX
31:16 — — — — — — — — — — — — — — — — 0000
60BO | ODCC
15:0 | ODCC15 | ODCC14 | ODCC13 | ODCC12 — — — — — — — oDCC4 | ODCC3 obcc2 oDCC1 — 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 addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more
information.
TABLE 4-24: PORTC REGISTERS MAP FOR PIC32MX320F032H, PIC32MX320F064H, PIC32MX320F128H, PIC32MX340F128H,

PIC32MX340F256H, PIC32MX340F512H, PIC32MX420F032H, PIC32MX440F128H, PIC32MX440F256H AND PIC32MX440F512H
DEVICES ONLY®
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31:16 — — — — — — — — = = — — — — — — 0000
6080 | TRISC
15:0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — = = — — — — _ _ FO0O0
31:16 — — — — — — — — = = — — — — — — 0000
6090 | PORTC
15:0 RC15 RC14 RC13 RC12 — — — — — = = = — — — — XXXX
31:16 — — — — — — — — — — = = — — — — 0000
60A0 | LATC
15:0 | LATC15 | LATC14 | LATC13 | LATC12 — — — — — = = — — — — _ XXX
31:16 — — — — — — — — = = — — — — — — 0000
60B0 | ODCC
15:0 | ODCC15 | ODCC14 | ODCC13 | ODCC12 — — — — — — = = — — — — 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 addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more

information.
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PIC32MX3XX/4XX

7.0 INTERRUPT CONTROLLER

Note 1: This data sheet summarizes the features
of the PIC32MX3XX/4XX family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 8. “Interrupt
Controller” (DS61108) of the “PIC32
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com/PIC32).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

FIGURE 7-1:

PIC32MX3XX/4XX devices generate interrupt requests
in response to interrupt events from peripheral mod-
ules. The Interrupt Control module exists externally to
the CPU logic and prioritizes the interrupt events before
presenting them to the CPU.

The PIC32MX3XX/4XX interrupts module includes the
following features:

* Up to 96 interrupt sources

« Up to 64 interrupt vectors

« Single and Multi-Vector mode operations

» Five external interrupts with edge polarity control

* Interrupt proximity timer

¢ Module Freeze in Debug mode

» Seven user-selectable priority levels for each
vector

 Four user-selectable subpriority levels within each
priority

» Dedicated shadow set for highest priority level

« Software can generate any interrupt

« User-configurable interrupt vector table location

» User-configurable interrupt vector spacing

INTERRUPT CONTROLLER MODULE

— ¥ Interrupt Controller

Interrupt Requests

Vector Number

Priority Level

Shadow Set Number

CPU Core

Note:  Several of the registers cited in this section are not in the interrupt controller module. These registers (and
bits) are associated with the CPU. Details about them are available in Section 3.0 “CPU".

To avoid confusion, a typographic distinction is made for registers in the CPU. The register names in this
section, and all other sections of this manual, are signified by uppercase letters only. The CPU register
names are signified by upper and lowercase letters. For example, INTSTAT is an Interrupts register;

whereas, IntCtl is a CPU register.

© 2011 Microchip Technology Inc.
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NOTES:
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PIC32MX3XX/4XX

12.1 Parallel I/O (PIO) Ports

All port pins have three registers (TRIS, LAT and
PORT) that are directly associated with their operation.

TRIS is a data direction or tri-state control register that
determines whether a digital pin is an input or an out-
put. Setting a TRISx register bit = 1 configures the cor-
responding I/O pin as an input; setting a TRISx register
bit = O configures the corresponding I/O pin as an out-
put. All port I/O pins are defined as inputs after a device
Reset. Certain 1/0 pins are shared with analog
peripherals and default to analog inputs after a device
Reset.

PORT is a register used to read the current state of the
signal applied to the port I/O pins. Writing to a PORTX
register performs a write to the port's latch, LATX
register, latching the data to the port's I/O pins.

LAT is a register used to write data to the port I/O pins.
The LATX latch register holds the data written to either
the LATx or PORTX registers. Reading the LATX latch
register reads the last value written to the
corresponding port or latch register.

Not all port I/O pins are implemented on some devices,
therefore, the corresponding PORTX, LATx and TRISx
register bits will read as zeros.

1211 CLR, SET AND INV REGISTERS

Every 1/0 module register has a corresponding CLR
(clear), SET (set) and INV (invert) register designed to
provide fast atomic bit manipulations. As the name of
the register implies, a value written to a SET, CLR or
INV register effectively performs the implied operation,
but only on the corresponding base register and only
bits specified as ‘1’ are modified. Bits specified as ‘0’
are not modified.

Reading SET, CLR and INV registers returns undefined
values. To see the affects of a write operation to a SET,
CLR or INV register, the base register must be read.

Note:  Using a PORTXINV register to toggle a bit
is recommended because the operation is
performed in hardware atomically, using
fewer instructions as compared to the tra-
ditional read-modify-write method shown
below:

PORTC = 0x0001;

12.1.2 DIGITAL INPUTS

Pins are configured as digital inputs by setting the cor-
responding TRIS register bits = 1. When configured as
inputs, they are either TTL buffers or Schmitt Triggers.
Several digital pins share functionality with analog
inputs and default to the analog inputs at POR. Setting
the corresponding bit in the AD1PCFG register = 1
enables the pin as a digital pin.

The maximum input voltage allowed on the input pins
is the same as the maximum VIH specification. Refer to
Section 29.0 “Electrical Characteristics” for VIH
specification details.

Note:  Analog levels on any pin that is defined as
a digital input (including the ANx pins)
may cause the input buffer to consume
current that exceeds the device specifica-
tions.

12.1.3 ANALOG INPUTS

Certain pins can be configured as analog inputs used
by the ADC and Comparator modules. Setting the cor-
responding bits in the AD1PCFG register = O enables
the pin as an analog input pin and must have the corre-
sponding TRIS bit set = 1 (input). If the TRIS bit is
cleared = O (output), the digital output level (VoH or
VoL) will be converted. Any time a port I/O pin is config-
ured as analog, its digital input is disabled and the cor-
responding PORTXx register bit will read ‘0O’. The
AD1PCFG Register has a default value of 0x0000;
therefore, all pins that share ANx functions are analog
(not digital) by default.

12.1.4 DIGITAL OUTPUTS

Pins are configured as digital outputs by setting the cor-
responding TRIS register bits = 0. When configured as
digital outputs, these pins are CMOS drivers or can be
configured as open drain outputs by setting the corre-
sponding bits in the ODCx Open-Drain Configuration
register.

The open-drain feature allows the generation of
outputs higher than VbD (e.g., 5V) on any desired 5V
tolerant pins by using external pull-up resistors. The
maximum open-drain voltage allowed is the same as
the maximum VIH specification.

See the “Pin Diagrams” section for the available pins
and their functionality.

12.1.5 ANALOG OUTPUTS

Certain pins can be configured as analog outputs, such
as the CVREF output voltage used by the comparator
module. Configuring the Comparator Reference mod-
ule to provide this output will present the analog output
voltage on the pin, independent of the TRIS register
setting for the corresponding pin.

12.1.6 INPUT CHANGE NOTIFICATION

The input change noatification function of the 1/0 ports
(CNXx) allows devices to generate interrupt requests in
response to change of state on selected pin.

Each CNx pin also has a weak pull-up, which acts as a
current source connected to the pin. The pull-ups are
enabled by setting corresponding bit in CNPUE register.

DS61143H-page 102
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NOTES:
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NOTES:
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PIC32MX3XX/4XX

18.0 INTER-INTEGRATED The PIC32MX3XX/4XX devices have up to two 1’c
™ (120~ T™ interface modules, denoted as 12C1 and 12C2. Each

CIRCUIT (I c ) 12C module has a 2-pin interface: the SCLx pin is clock

Note 1: This data sheet summarizes the features and the SDAX pin is data.

of the PIC32MX3XX/4XX family of Each I2C module, ‘12Cx’ (x = 1 or 2), offers the following
devices. Itis not intended to be a compre- key features:
hensive rt_eferencg so_urce_. To comple- « 12C Interface Supporting both Master and Slave
ment the information in this data sheet, o :

; p peration.
refer to Section 24. “Inter-Integrated 2 .
Circuit (|ZCTw|)" (DS61116) of the “PIC32 « |1°C Slave Mode Supports 7 and 10-bit Address.
Family Reference Manual’, which is . |2C Master Mode Supports 7 and 10-bit Address.
available from the Microchip web site « I12C Port allows Bidirectional Transfers between
(www.microchip.com/PIC32). Master and Slaves.

2. Some registers and associated bits » Serial Clock Synchronization for I2C Port can be
described in this section may not be used as a Handshake Mechanism to Suspend
available on all devices. Refer to and Resume Serial Transfer (SCLREL COhtrO').
Section 4.0 “Memory Organization” in « 12C Supports Multi-master Operation; Detects Bus
this data sheet for device-specific register Collision and Arbitrates Accordingly.
and bit information. - Provides Support for Address Bit Masking.

The 12C module provides complete hardware support
for both Slave and Multi-Master modes of the 1°C serial
communication standard. Figure 18-1 illustrates the 1’c
module block diagram.

© 2011 Microchip Technology Inc. DS61143H-page 113



PIC32MX3XX/4XX

FIGURE 29-9:

OC/PWM MODULE TIMING CHARACTERISTICS

A

TABLE 29-27: SIMPLE OC/PWM MODE TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)

Operating temperature  -40°C <Ta <+85°C for Industrial

-40°C <TA <+105°C for V-Temp
Pilr:m Symbol Characteristics® Min | Typica® | Max Units Conditions
0C15 TFD Fault Input to PWM 1/0O Change — — 25 ns —
0C20 TFLT Fault Input Pulse Width 50 — — —
Note 1: These parameters are

characterized, but not tested in manufacturing.

2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.

DS61143H-page 170 © 2011 Microchip Technology Inc.




PIC32MX3XX/4XX

FIGURE 29-11: SPIx MODULE MASTER MODE (CKE = 1) TIMING CHARACTERISTICS
' SP36
SCKx : ' ' ' -
(CKP = 0) A "\ - /i .
TR T Top21 S0
SCKx L\ 7 N A
(CKP = 1) Lo . - '
A | SP35 e e
S P sp20  SP21
R ! l e
SDOX \K . I MSb X Bn142---4. >< LSb //
Lo e D)
v SP30,5P31
. (
SDix M i———lx Lsbin )

SP40 1 _sP41

Note: Refer to Figure 29-1 for load conditions.

TABLE 29-29: SPIx MODULE MASTER MODE (CKE = 1) TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
AC CHARACTERISTICS g;ﬁiﬁir?gtjh;rnvxseer;ﬁ:zd) -40°C <TAa <+85°C for Industrial
-40°C <TA <+105°C for V-Temp
Pa’\:gm. Symbol Characteristics® Min. | Typical®| Max. | Units Conditions
SP10 |TscL SCKx Output Low Time®) Tsck/2 _ _ ns —
SP11 |TscH SCKx Output High Time® Tsck/2 — — ns —
SP20 |TscF SCKx Output Fall Time®) — — — ns | See parameter DO32
SP21 |TscR SCKx Output Rise Time®) — — — ns | See parameter DO31
SP30 |TpoF SDOx Data Output Fall Time®) — — — ns | See parameter DO32
SP31 |TpoR SDOx Data Output Rise Time® | — — — ns | See parameter DO31
SP35 | TscH2boV, | SDOx Data Output Valid after — — 15 ns VDD > 2.7V
TscL2boV | SCKx Edge — — 20 ns VDD < 2.7V
SP36 |TpoV2sc, |SDOx Data Output Setup to 15 — — ns —
TboV2scL | First SCKx Edge
SP40 | TbiV2scH, | Setup Time of SDIx Data Input 15 — — ns VDD > 2.7V
TbIV2scL |to SCKx Edge 20 — — ns VDD < 2.7V
SP41 | TscH2bpiL, |Hold Time of SDIx Data Input 15 — — ns VDD > 2.7V
TscL2piL |to SCKx Edge 20 — — ns VDD < 2.7V
Note 1. These parameters are characterized, but not tested in manufacturing.
2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
3:  The minimum clock period for SCKx is 40 ns. Therefore, the clock generated in Master mode must not
violate this specification.
4: Assumes 50 pF load on all SPIx pins.

DS61143H-page 172
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PIC32MX3XX/4XX

FIGURE 29-12:

SCKXx

SDIX

SPIx MODULE SLAVE MODE (CKE = 0) TIMING CHARACTERISTICS

(C
)) !

: 'SP35 Sp72
: ' y ) .
SDOx ﬂ . MSb X Bit 14 Y -1 >< LSb : %
. S . e D)) !
' I SP30,SP31 Sp51
. MSbIn Bit 14 - 8 1) LSb In
SP40. .\ gpyg g
— r———

Note: Refer to Figure 29-1 for load conditions.

TABLE 29-30: SPIx MODULE SLAVE MODE (CKE = 0) TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C <TaA <+85°C for Industrial
-40°C <TA <+105°C for V-Temp
P&:\:gm' Symbol Characteristics® Min. | Typical®| Max. | Units Conditions
SP70 |TscL SCKx Input Low Time®) Tsck/2 — —_ ns —
SP71 |TscH SCKx Input High Time®) Tsck/2 — — ns —
SP72 |TscF SCKXx Input Fall Time — — — ns | See parameter DO32
SP73 |TscR SCKXx Input Rise Time — — — ns | See parameter DO31
SP30 |TpoF SDOx Data Output Fall Time® — — — ns | See parameter DO32
SP31 |TpoR SDOx Data Output Rise Time®| — — — — ns | See parameter DO31
SP35 | TscH2DpoV, | SDOx Data Output Valid after — — 15 ns VDD > 2.7V
TscL2poV | SCKx Edge _ _ 20 ns VDD < 2.7V
SP40 |TopivV2scH, | Setup Time of SDIx Data Input 10 — — ns —
TbIV2scL |to SCKx Edge
SP41 |TscH2pIL, |Hold Time of SDIx Data Input 10 — — ns —
TscL2pIL |to SCKx Edge
SP50 |TssL2scH, |SSx {to SCKx T or SCKx Input| 175 — — ns —
TssL2scL
SP51 |TssH2poZ |SSx T to SDOx Output 5 — 25 ns —
High-Impedance®
SP52 | TscH2ssH | SSx after SCKx Edge Tsck + 20 — — ns —
TscL2ssH
Note 1. These parameters are characterized, but not tested in manufacturing.

2: Data in “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance
only and are not tested.

3. The minimum clock period for SCKx is 40 ns.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 29-13: SPIx MODULE SLAVE MODE (CKE = 1) TIMING CHARACTERISTICS
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Note: Refer to Figufe 29-1 for load conditions.

TABLE 29-31: SPIx MODULE SLAVE MODE (CKE = 1) TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
unless otherwise stated
AC CHARACTERISTICS (Operating temperature ) -40°C <Ta <+85°C for Industrial
-40°C <TA <+105°C for V-Temp
Pa;\rlsm. Symbol Characteristics® Min. | Typical®| Max. | Units Conditions
SP70 |TscL SCKx Input Low Time® Tsck/2 — — ns —
SP71 |TscH SCKx Input High Time® Tsck/2 — — ns —
SP72 | TscF SCKXx Input Fall Time — 5 10 ns —
SP73 |TscR SCKXx Input Rise Time — 5 10 ns —
SP30 |TpoF SDOx Data Output Fall Time®) — — — ns | See parameter DO32
SP31 |TpoR SDOx Data Output Rise Time™ | — — — ns |See parameter DO31
SP35 | TscH2DpoV, | SDOx Data Output Valid after — — 20 ns VDD > 2.7V
TscL2poV | SCKx Edge — — 30 ns VDD < 2.7V
SP40 |TbiV2scH, | Setup Time of SDIx Data Input 10 — — ns —
TpIV2scL |to SCKx Edge
SP41 | TscH2piL, |Hold Time of SDIx Data Input 10 — — ns —
TscL2piL | to SCKx Edge
SP50 | TssL2scH, | SSx Lto SCKx Jor SCKx T 175 — — ns —
TssL2scL |Input
SP51 |[TssH2poZ |SSx T to SDOX Output 5 — 25 ns —
High-Impedance®
SP52 |[TscH2ssH |SSx T after SCKx Edge TscK + — — ns —
TscL2ssH 20
SP60 |TssL2poV |SDOx Data Output Valid after — — 25 ns —
SSx Edge
Note 1: These parameters are characterized, but not tested in manufacturing.
2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
3:  The minimum clock period for SCKx is 40 ns.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 29-21: PARALLEL MASTER PORT READ TIMING DIAGRAM
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TABLE 29-38: PARALLEL MASTER PORT READ TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C <TA <+85°C for Industrial
-40°C <TA <+105°C for V-Temp
Pa;\rlsm. Symbol Characteristics® Min. Typical Max. Units Conditions
PM1 TLAT PMALL/PMALH Pulse Width — 1TprB — — —
PM2 TaDSU Address Out Valid to PMALL/PMALH — 2TpPB — — —
Invalid (address setup time)
PM3 TADHOLD | PMALL/PMALH Invalid to Address — 1TpB — — —
Out Invalid (address hold time)
PM4 | TaHoLD |PMRD Inactive to Address Out 5 — — ns —
Invalid
(address hold time)
PM5 TRD PMRD Pulse Width — 1TpB — — —
PM6 Tosu PMRD or PMENB Active to Data In 15 — — ns —
Valid (data setup time)
PM7 ToHoLD | PMRD or PMENB Inactive to Data In — 80 — ns —
Invalid (data hold time)

Note 1: These parameters are characterized, but not tested in manufacturing.
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.15 x 7.15 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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121-Lead Plastic Thin Profile Ball Grid Array (BG) - 10x10x1.10 mm Body [XBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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TABLE A-3: MAJOR SECTION UPDATES (CONTINUED)

Section Name

Update Description

Section 29.0 “Electrical
Characteristics”

Added the new V-Temp temperature range (-40°C to +105°C) to the
heading of all specification tables.

Updated the Ambient temperature under bias, updated the Voltage on
any 5V tolerant pin with respect to Vss when VDD < 2.3V, and added
Voltage on VBUS with respect to Vss in Absolute Maximum Ratings.

Added the characteristic, DC5a to Operating MIPS vs. Voltage (see
Table 29-1).

Updated or added the following parameters to the Operating Current
(Iop) DC Characteristics: DC20, DC23, DC24c, DC25d, DC26¢ (see
Table 29-5).

Added the following parameters to the Idle Current (libLe) DC
Characteristics: DC30c, DC31c, DC32c, DS33c, DC34c, DC35c, and
DC36c (see Table 29-6).

Added the following parameters to the Power-down Current (IPD) DC
Characteristics: DC40g, DC40h, DC40i, DC41g, DC41h, DC42g, DC42h,
DC42i, DC43h, and DCA43i (see Table 29-7).

Added the Brown-out Reset (BOR) Electrical Characteristics (see
Table 29-10).

Removed all Conditions from the Program Memory DC Characteristics
(see Table 29-11).

Removed the AC Characteristics voltage reference table (Table 29-15).
Added Note 2 to the PLL Clock Timing Specifications (see Table 29-18).
Updated the OC/PWM Module Timing Characteristics (see Figure 29-9).

Added parameter IM51 and Note 3 to the 12Cx Bus Data Timing
Requirements (Master Mode) (see Table 29-32).

Added parameter numbers (AD13, AD14, and AD15) to the ADC Module
Specifications (see Table 29-34).

Updated the 10-bit ADC Conversion Rate Parameters (see Table 29-35).

Updated parameter AD57 (TsAMP) in the Analog-to-Digital Conversion
Timing Requirements (see Table 29-36).

Updated the Conditions for parameters USB313, USB318, and USB319
in the OTG Electrical Specifications (see Table 29-40).

Section 30.0 “Packaging Information”

Updated the 64-Lead Plastic Quad Flat, No Lead Package (MR) —
9x9x0.9 mm Body [QFN] packing diagram.

Product Identification System

Added the new V-Temp (V) temperature information.
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