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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Peripherals Brown-out Detect/Reset, DMA, I²S, POR, PWM, WDT
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Program Memory Type FLASH
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Voltage - Supply (Vcc/Vdd) 2.3V ~ 3.6V

Data Converters A/D 48x10b
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
TABLE 1: PIC32MX1XX/2XX/5XX 64/100-PIN CONTROLLER FAMILY FEATURES 
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PIC32MX120F064H 64
QFN, 
TQFP

64+3 8 37 5/5/5 4 3 5 28 3 N 0 Y 2 Y Y 4/0 53 Y

PIC32MX130F128H 64
QFN, 
TQFP

128+3 16 37 5/5/5 4 3 5 28 3 N 0 Y 2 Y Y 4/0 53 Y

PIC32MX130F128L
100 TQFP

128+3 16 54 5/5/5 5 4 5 48 3 N 0 Y 2 Y Y 4/0 85 Y
100 TFBGA

PIC32MX230F128H 64
QFN, 
TQFP

128+3 16 37 5/5/5 4 3 5 28 3 Y 0 Y 2 Y Y 4/2 49 Y

PIC32MX230F128L
100 TQFP

128+3 16 54 5/5/5 5 4 5 48 3 Y 0 Y 2 Y Y
4/2

81 Y
100 TFBGA

PIC32MX530F128H 64
QFN, 
TQFP

128+3 16 37 5/5/5 4 3 5 28 3 Y 1 Y 2 Y Y 4/4 49 Y

PIC32MX530F128L
100 TQFP

128+3 16 54 5/5/5 5 4 5 48 3 Y 1 Y 2 Y Y 4/4 81 Y
100 TFBGA

PIC32MX150F256H 64
QFN, 
TQFP

256+3 32 37 5/5/5 4 3 5 28 3 N 0 Y 2 Y Y 4/0 53 Y

PIC32MX150F256L
100 TQFP

256+3 32 54 5/5/5 5 4 5 48 3 N 0 Y 2 Y Y 4/0 85 Y
100 TFBGA

PIC32MX250F256H 64
QFN, 
TQFP

256+3 32 37 5/5/5 4 3 5 28 3 Y 0 Y 2 Y Y 4/2 49 Y

PIC32MX250F256L
100 TQFP

256+3 32 54 5/5/5 5 4 5 48 3 Y 0 Y 2 Y Y 4/2 81 Y
100 TFBGA

PIC32MX550F256H 64
QFN, 
TQFP

256+3 32 37 5/5/5 4 3 5 28 3 Y 1 Y 2 Y Y 4/4 49 Y

PIC32MX550F256L
100 TQFP

256+3 32 54 5/5/5 5 4 5 48 3 Y 1 Y 2 Y Y 4/4 81 Y
100 TFBGA

PIC32MX170F512H 64
QFN, 
TQFP

512+3 64 37 5/5/5 4 3 5 28 3 N 0 Y 2 Y Y 4/0 53 Y

PIC32MX170F512L
100 TQFP

512+3 64 54 5/5/5 5 4 5 48 3 N 0 Y 2 Y Y 4/0 85 Y
100 TFBGA

PIC32MX270F512H 64
QFN, 
TQFP

512+3 64 37 5/5/5 4 3 5 28 3 Y 0 Y 2 Y Y 4/2 49 Y

PIC32MX270F512L
100 TQFP

512+3 64 54 5/5/5 5 4 5 48 3 Y 0 Y 2 Y Y 4/2 81 Y
100 TFBGA

PIC32MX570F512H 64
QFN, 
TQFP

512+3 64 37 5/5/5 4 3 5 28 3 Y 1 Y 2 Y Y 4/4 49 Y

PIC32MX570F512L
100 TQFP

512+3 64 54 5/5/5 5 4 5 48 3 Y 1 Y 2 Y Y 4/4 81 Y
100 TFBGA

Note 1: All devices feature 3 KB of Boot Flash memory.
2: Four out of five timers are remappable.
3: Four out of five external interrupts are remappable.
4: Please contact your local Microchip Sales Office for information regarding the availability of devices in the 100-pin TFBGA package.
DS60001290D-page  2 Preliminary  2014-2016 Microchip Technology Inc.



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
NOTES:
 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page  24



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
REGISTER 5-2: INTSTAT: INTERRUPT STATUS REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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
U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0

— — — — — SRIPL<2:0>(1)

7:0
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — VEC<5:0>(1)

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-11 Unimplemented: Read as ‘0’

bit 10-8 SRIPL<2:0>: Requested Priority Level bits(1)

111-000 = The priority level of the latest interrupt presented to the CPU

bit 7-6 Unimplemented: Read as ‘0’

bit 5-0 VEC<5:0>: Interrupt Vector bits(1)

11111-00000 = The interrupt vector that is presented to the CPU

Note 1: This value should only be used when the interrupt controller is configured for Single Vector mode.

REGISTER 5-3: IPTMR: INTERRUPT PROXIMITY TIMER REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
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

IPTMR<31:24>

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

IPTMR<23:16>

15:8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

IPTMR<15:8>

7:0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

IPTMR<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 IPTMR<31:0>: Interrupt Proximity Timer Reload bits
Used by the Interrupt Proximity Timer as a reload value when the Interrupt Proximity timer is triggered by 
an interrupt event.
 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page  59



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
INT1 INT1R INT1R<3:0> 0000 = RPD1
0001 = RPG9
0010 = RPB14
0011 = RPD0
0100 = RPD8
0101 = RPB6
0110 = RPD5
0111 = RPB2
1000 = RPF3(4)

1001 = RPF13(3)

1010 = Reserved
1011 = RPF2(1)

1100 = RPC2(3)

1101 = RPE8(3)

1110 = Reserved
1111 = Reserved

T3CK T3CKR T3CKR<3:0>

IC1 IC1R IC1R<3:0>

U3CTS U3CTSR U3CTSR<3:0>

U4RX U4RXR U4RXR<3:0>

U5RX U5RXR U5RXR<3:0>

SS2 SS2R SS2R<3:0>

OCFA OCFAR OCFAR<3:0>

TABLE 11-1: INPUT PIN SELECTION (CONTINUED)

Peripheral Pin  [pin name]R SFR [pin name]R bits
[pin name]R Value to 
RPn Pin Selection

Note 1: This selection is not available on 64-pin USB devices.

2: This selection is only available on 100-pin General Purpose devices.

3: This selection is not available on 64-pin devices.

4: This selection is not available when USBID functionality is used on USB devices.

5: This selection is not available on devices without a CAN module.

6: This selection is not available on USB devices.

7: This selection is not available when VBUSON functionality is used on USB devices.
 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page  133
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20/4 19/3 18/2 17/1 16/0

— — — — — 0000

— ANSELD3 ANSELD2 ANSELD1 — 000E

— — — — — 0000

RISD4 TRISD3 TRISD2 TRISD1 TRISD0 0FFF

— — — — — 0000

RD4 RD3 RD2 RD1 RD0 xxxx

— — — — — 0000

LATD4 LATD3 LATD2 LATD1 LATD0 xxxx

— — — — — 0000

DCD4 ODCD3 ODCD2 ODCD1 ODCD0 0000

— — — — — 0000

NPUD4 CNPUD3 CNPUD2 CNPUD1 CNPUD0 0000

— — — — — 0000

NPDD4 CNPDD3 CNPDD2 CNPDD1 CNPDD0 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

NIED4 CNIED3 CNIED2 CNIED1 CNIED0 0000

— — — — — 0000

CN
TATD4

CN
STATD3

CN
STATD2

CN
STATD1

CN
STATD0

0000

ively. See Section 11.2 “CLR, SET, and INV Registers” for 
TABLE 11-8: PORTD REGISTER MAP FOR 64-PIN DEVICES ONLY
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

6300 ANSELD
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

6310 TRISD
31:16 — — — — — — — — — — —

15:0 — — — — TRISD11 TRISD10 TRISD9 TRISD8 TRISD7 TRISD6 TRISD5 T

5320 PORTD
31:16 — — — — — — — — — — —

15:0 — — — — RD11 RD10 RD9 RD8 RD7 RD6 RD5

6330 LATD
31:16 — — — — — — — — — — —

15:0 — — — — LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5

6340 ODCD
31:16 — — — — — — — — — — —

15:0 — — — — ODCD11 ODCD10 ODCD9 ODCD8 ODCD7 ODCD6 ODCD5 O

6350 CNPUD
31:16 — — — — — — — — — — —

15:0 — — — — CNPUD11 CNPUD10 CNPUD9 CNPUD8 CNPUD7 CNPUD6 CNPUD5 C

6360 CNPDD
31:16 — — — — — — — — — — —

15:0 — — — — CNPDD11 CNPDD10 CNPDD9 CNPDD8 CNPDD7 CNPDD6 CNPDD5 C

6370 CNCOND
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — —

6380 CNEND
31:16 — — — — — — — — — — —

15:0 — — — — CNIED11 CNIED10 CNIED9 CNIED8 CNIED7 CNIED6 CNIED5 C

6390 CNSTATD
31:16 — — — — — — — — — — —

15:0 — — — —
CN

STATD11
CN

STATD10
CN

STATD9
CN

STATD8
CN

STATD7
CN

STATD6
CN

STATD5 S

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 its virtual address, plus an offset of 0x4, 0x8 and 0xC, respect

more information.
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4 19/3 18/2 17/1 16/0

— — — — 0000

LE4 — ANSELE2 ANSELE1 ANSELE0 03F7

— — — — 0000

E4 TRISE3 TRISE2 TRISE1 TRISE0 03FF

— — — — 0000

4 RE3 RE2 RE1 RE0 xxxx

— — — — 0000

4 LATE3 LATE2 LATE1 LATE0 xxxx

— — — — 0000

E4 ODCE3 ODCE2 ODCE1 ODCE0 0000

— — — — 0000

E4 CNPDE3 CNPUE2 CNPUE1 CNPUE0 0000

— — — — 0000

E4 CNPDE3 CNPDE2 CNPDE1 CNPDE0 0000

— — — — 0000

— — — — 0000

— — — — 0000

E4 CNIEE3 CNIEE2 CNIEE1 CNIEE0 0000

— — — — 0000

E4
CN

STATE3
CN

STATE2
CN

STATE1
CN

STATE0
0000

L
N See Section 11.2 “CLR, SET, and INV Registers” for 
ABLE 11-9: PORTE REGISTER MAP FOR 100-PIN DEVICES ONLY
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/

6400 ANSELE
31:16 — — — — — — — — — — — —

15:0 — — — — — — ANSELE9 ANSELE8 ANSELE7 ANSELE6 ANSELE5 ANSE

6410 TRISE
31:16 — — — — — — — — — — — —

15:0 — — — — — — TRISE9 TRISE8 TRISE7 TRISE6 TRISE5 TRIS

6420 PORTE
31:16 — — — — — — — — — — — —

15:0 — — — — — — RE9 RE8 RE7 RE6 RE5 RE

6440 LATE
31:16 — — — — — — — — — — — —

15:0 — — — — — — LATE9 LATE8 LATE7 LATE6 LATE5 LATE

6440 ODCE
31:16 — — — — — — — — — — — —

15:0 — — — — — — ODCE9 ODCE8 ODCE7 ODCE6 ODCE5 ODC

6450 CNPUE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNPUE9 CNPUE8 CNPUE7 CNPUE6 CNPUE5 CNPU

6460 CNPDE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNPDE9 CNPDE8 CNPDE7 CNPDE6 CNPDE5 CNPD

6470 CNCONE
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — — —

6480 CNENE
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNIEE9 CNIEE8 CNIEE7 CNIEE6 CNIEE5 CNIE

6490 CNSTATE
31:16 — — — — — — — — — — — —

15:0 — — — — — —
CN

STATE9
CN

STATE8
CN

STATE7
CN

STATE6
CN

STATE5
CN

STAT

egend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
ote 1: All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. 

more information.



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
REGISTER 12-1: T1CON: TYPE A TIMER CONTROL REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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
R/W-0 U-0 R/W-0 R/W-0 R-0 U-0 U-0 U-0

ON(1) — SIDL TWDIS TWIP — — —

7:0
R/W-0 U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 U-0

TGATE — TCKPS<1:0> — TSYNC TCS —

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 ON: Timer On bit(1)

1 = Timer is enabled
0 = Timer is disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit

1 = Discontinue operation when device enters Idle mode
0 = Continue operation even in Idle mode

bit 12 TWDIS: Asynchronous Timer Write Disable bit

1 = Writes to TMR1 are ignored until pending write operation completes
0 = Back-to-back writes are enabled (Legacy Asynchronous Timer functionality)

bit 11 TWIP: Asynchronous Timer Write in Progress bit

In Asynchronous Timer mode:
1 = Asynchronous write to TMR1 register in progress
0 = Asynchronous write to TMR1 register complete

In Synchronous Timer mode:
This bit is read as ‘0’.

bit 10-8 Unimplemented: Read as ‘0’

bit 7 TGATE: Timer Gated Time Accumulation Enable bit

When TCS = 1:
This bit is ignored.

When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 6 Unimplemented: Read as ‘0’

bit 5-4 TCKPS<1:0>: Timer Input Clock Prescale Select bits

11 = 1:256 prescale value
10 = 1:64 prescale value
01 = 1:8 prescale value
00 = 1:1 prescale value

bit 3 Unimplemented: Read as ‘0’

Note 1: When using 1:1 PBCLK divisor, the user’s software should not read/write the peripheral SFRs in the 
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.
 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page  161



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
bit 2 TSYNC: Timer External Clock Input Synchronization Selection bit

When TCS = 1:
1 = External clock input is synchronized
0 = External clock input is not synchronized

When TCS = 0:
This bit is ignored.

bit 1 TCS: Timer Clock Source Select bit

1 = External clock from TxCKI pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’

REGISTER 12-1: T1CON: TYPE A TIMER CONTROL REGISTER (CONTINUED)

Note 1: When using 1:1 PBCLK divisor, the user’s software should not read/write the peripheral SFRs in the 
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.
DS60001290D-page  162 Preliminary  2014-2016 Microchip Technology Inc.



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
REGISTER 13-1: TxCON: TYPE B TIMER ‘x’ CONTROL REGISTER (‘x’ = 2 THROUGH 5)

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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
R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0

ON(1,3) — SIDL(4) — — — — —

7:0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 U-0

TGATE(3) TCKPS<2:0>(3) T32(2) — TCS(3) —

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 ON: Timer On bit(1,3)

1 = Module is enabled
0 = Module is disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit(4)

1 = Discontinue operation when device enters Idle mode
0 = Continue operation even in Idle mode

bit 12-8 Unimplemented: Read as ‘0’

bit 7 TGATE: Timer Gated Time Accumulation Enable bit(3)

When TCS = 1:
This bit is ignored and is read as ‘0’.

When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 6-4 TCKPS<2:0>: Timer Input Clock Prescale Select bits(3)

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

Note 1: When using 1:1 PBCLK divisor, the user’s software should not read/write the peripheral SFRs in the 
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.

2: This bit is available only on even numbered timers (Timer2 and Timer4).

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

4: While operating in 32-bit mode, this bit must be cleared on odd numbered timers to enable the 32-bit timer 
in Idle mode.
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bit 3 T32: 32-Bit Timer Mode Select bit(2)

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

bit 2 Unimplemented: Read as ‘0’

bit 1 TCS: Timer Clock Source Select bit(3)

1 = External clock from TxCK pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’

REGISTER 13-1: TxCON: TYPE B TIMER ‘x’ CONTROL REGISTER (CONTINUED)(‘x’ = 2 
THROUGH 5)

Note 1: When using 1:1 PBCLK divisor, the user’s software should not read/write the peripheral SFRs in the 
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.

2: This bit is available only on even numbered timers (Timer2 and Timer4).

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

4: While operating in 32-bit mode, this bit must be cleared on odd numbered timers to enable the 32-bit timer 
in Idle mode.
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NOTES:
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REGISTER 21-6: ALRMDATE: ALARM DATE VALUE REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

MONTH10<3:0> MONTH01<3:0>

15:8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

DAY10<1:0> DAY01<3:0>

7:0
U-0 U-0 U-0 U-0 R/W-x R/W-x R/W-x R/W-x

— — — — WDAY01<3:0>

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 31-24 Unimplemented: Read as ‘0’

bit 23-20 MONTH10<3:0>: Binary Coded Decimal value of months bits, 10s place digits; contains a value of 0 or 1

bit 19-16 MONTH01<3:0>: Binary Coded Decimal value of months bits, 1s place digit; contains a value from 0 to 9

bit 15-12 DAY10<3:0>: Binary Coded Decimal value of days bits, 10s place digits; contains a value from 0 to 3

bit 11-8 DAY01<3:0>: Binary Coded Decimal value of days bits, 1s place digit; contains a value from 0 to 9

bit 7-4 Unimplemented: Read as ‘0’

bit 3-0 WDAY01<3:0>: Binary Coded Decimal value of weekdays bits, 1s place digit; contains a value from 0 to 6
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REGISTER 22-2: AD1CON2: ADC CONTROL REGISTER 2 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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
R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 U-0 U-0

VCFG<2:0> OFFCAL — CSCNA — —

7:0
R-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

BUFS — SMPI<3:0> BUFM ALTS

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 15-13 VCFG<2:0>: Voltage Reference Configuration bits

VREFH VREFL

000 AVDD AVss

001 External VREF+ pin AVSS

010 AVDD External VREF- pin

011 External VREF+ pin External VREF- pin

1xx AVDD AVSS

bit 12 OFFCAL: Input Offset Calibration Mode Select bit
1 = Enable Offset Calibration mode

Positive and negative inputs of the sample and hold amplifier are connected to VREFL

0 = Disable Offset Calibration mode
The inputs to the sample and hold amplifier are controlled by AD1CHS or AD1CSSL

bit 11 Unimplemented: Read as ‘0’

bit 10 CSCNA: Input Scan Select bit
1 = Scan inputs
0 = Do not scan inputs

bit 9-8 Unimplemented: Read as ‘0’

bit 7 BUFS: Buffer Fill Status bit
Only valid when BUFM = 1.
1 = ADC is currently filling buffer 0x8-0xF, user should access data in 0x0-0x7
0 = ADC is currently filling buffer 0x0-0x7, user should access data in 0x8-0xF

bit 6 Unimplemented: Read as ‘0’

bit 5-2 SMPI<3:0>: Sample/Convert Sequences Per Interrupt Selection bits
1111 = Interrupts at the completion of conversion for each 16th sample/convert sequence
1110 = Interrupts at the completion of conversion for each 15th sample/convert sequence
•
•
•

0001 = Interrupts at the completion of conversion for each 2nd sample/convert sequence
0000 = Interrupts at the completion of conversion for each sample/convert sequence

bit 1 BUFM: ADC Result Buffer Mode Select bit
1 = Buffer configured as two 8-word buffers, ADC1BUF7-ADC1BUF0, ADC1BUFF-ADCBUF8
0 = Buffer configured as one 16-word buffer ADC1BUFF-ADC1BUF0

bit 0 ALTS: Alternate Input Sample Mode Select bit
1 = Uses Sample A input multiplexer settings for first sample, then alternates between Sample B and 

Sample A input multiplexer settings for all subsequent samples
0 = Always use Sample A input multiplexer settings
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REGISTER 22-3: AD1CON3: ADC CONTROL REGISTER 3 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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
R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

ADRC — — SAMC<4:0>(1)

7:0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W R/W-0

ADCS<7:0>(2)

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 bit

1 = Clock derived from FRC
0 = Clock derived from Peripheral Bus Clock (PBCLK)

bit 14-13 Unimplemented: Read as ‘0’

bit 12-8 SAMC<4:0>: Auto-Sample Time bits(1)

11111 = 31 TAD

•

•

•

00001 = 1 TAD

00000 = 0 TAD (Not allowed)

bit 7-0 ADCS<7:0>: ADC Conversion Clock Select bits(2)

11111111 =TPB • 2 • (ADCS<7:0> + 1) = 512 • TPB = TAD

•

•

•

00000001 =TPB • 2 • (ADCS<7:0> + 1) = 4 • TPB = TAD

00000000 =TPB • 2 • (ADCS<7:0> + 1) = 2 • TPB = TAD

Note 1: This bit is only used if the SSRC<2:0> bits (AD1CON1<7:5>) = 111.

2: This bit is not used if the ADRC bit (AD1CON3<15>) = 1.
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REGISTER 23-13: C1FLTCON3: CAN FILTER CONTROL REGISTER 3 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
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

FLTEN15 MSEL15<1:0> FSEL15<4:0>

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

FLTEN14 MSEL14<1:0> FSEL14<4:0>

15:8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

FLTEN13 MSEL13<1:0> FSEL13<4:0>

7:0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

FLTEN12 MSEL12<1:0> FSEL12<4:0>

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 FLTEN15: Filter 15 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 30-29 MSEL15<1:0>: Filter 15 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 28-24 FSEL15<4:0>: FIFO Selection bits

11111 = Reserved
•
•
•

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15
•
•
•

00000 = Message matching filter is stored in FIFO buffer 0

bit 23 FLTEN14: Filter 14 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 22-21 MSEL14<1:0>: Filter 14 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

Note: The bits in this register can only be modified if the corresponding filter enable (FLTENn) bit is ‘0’.
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bit 20-16 FSEL14<4:0>: FIFO Selection bits

11111 = Reserved
•
•
•

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15
•
•
•

00000 = Message matching filter is stored in FIFO buffer 0

bit 15 FLTEN13: Filter 13 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 14-13 MSEL13<1:0>: Filter 13 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 12-8 FSEL13<4:0>: FIFO Selection bits

11111 = Reserved
•
•
•

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15
•
•
•

00000 = Message matching filter is stored in FIFO buffer 0

bit 7 FLTEN12: Filter 12 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 6-5 MSEL12<1:0>: Filter 12 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 4-0 FSEL12<4:0>: FIFO Selection bits

11111 = Reserved
•
•
•

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15
•
•
•

00000 = Message matching filter is stored in FIFO buffer 0

REGISTER 23-13: C1FLTCON3: CAN FILTER CONTROL REGISTER 3 (CONTINUED)

Note: The bits in this register can only be modified if the corresponding filter enable (FLTENn) bit is ‘0’.
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FIGURE 31-3: I/O TIMING CHARACTERISTICS

Note: Refer to Figure 31-1 for load conditions.

I/O Pin
(Input)

I/O Pin
(Output)

DI35
DI40

DO31
DO32

TABLE 31-21: I/O TIMING REQUIREMENTS 

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +105°C for V-temp 

Param.
No.

Symbol Characteristics(2) Min. Typical(1) Max. Units Conditions

DO31 TIOR Port Output Rise Time — 5 15 ns VDD < 2.5V

— 5 10 ns VDD > 2.5V

DO32 TIOF Port Output Fall Time — 5 15 ns VDD < 2.5V

— 5 10 ns VDD > 2.5V

DI35 TINP INTx Pin High or Low Time 10 — — ns —

DI40 TRBP CNx High or Low Time (input) 2 — — TSYSCLK —

Note 1: Data in “Typical” column is at 3.3V, 25°C unless otherwise stated.

2: This parameter is characterized, but not tested in manufacturing.
DS60001290D-page  324 Preliminary  2014-2016 Microchip Technology Inc.



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
34.2 Package Details     

The following sections give the technical details of the packages.
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APPENDIX A: REVISION HISTORY

Revision A (July 2014)

This is the initial released version of the document.

Revision B (September 2014)

This revision includes the following major changes, 
which are referenced by their respective chapter in 
Table A-1.

In addition, minor updates to text and formatting were 
incorporated throughout the document.

Revision C (November 2014)

This revision includes the following major changes, 
which are referenced by their respective chapter in 
Table A-2.

In addition, minor updates to text and formatting were 
incorporated throughout the document.

TABLE A-1: MAJOR SECTION UPDATES 

Section Name Update Description

1.0 “Device Overview” Added the USBOEN pin to the Pinout I/O Descriptions (see Table 1-1).

2.0 “Guidelines for Getting Started 
with 32-bit MCUs”

Updated the Primary Oscillator loading capacitor calculations (see 
2.8.1 “Crystal Oscillator Design Consideration”).

Added 2.11 “Considerations When Interfacing to Remotely Powered 
Circuits”

10.0 “USB On-The-Go (OTG)” Updated the UOEMON bit definitions (see Register 10-20).

31.0 “40 MHz Electrical 
Characteristics”

Updated DC Characteristics I/O Pin Input Specification parameters DI30 and 
DI31 (see Table 31-8).

TABLE A-2: MAJOR SECTION UPDATES 

Section Name Update Description

20.0 “Parallel Master Port (PMP)” Added the RDSTART bit to the Parallel Port Control Register (see Table 20-1 
and Register 20-1).

31.0 “40 MHz Electrical 
Characteristics”

Updated the IDD Operating Current DC Characteristics (see Table 31-5).

Updated the IIDLE Idle Current DC Characteristics (see Table 31-6).

Updated the IPD Power Down Current DC Characteristics (see Table 31-7).

Updated the Internal FRC Accuracy (see Table 31-19).

32.0 “50 MHz Electrical 
Characteristics”

Updated the IDD Operating Current DC Characteristics (see Table 32-2).

Updated the IIDLE Idle Current DC Characteristics (see Table 32-3).

Updated the IPD Power Down Current DC Characteristics (see Table 32-4).
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

   

Architecture MX = 32-bit RISC MCU core

Product Groups 1XX = General Purpose microcontroller family
2XX = USB microcontroller family
5XX = USB and CAN microcontroller family

Flash Memory Family F = Flash program memory

Program Memory Size 064   = 64 KB
128   = 128 KB
256   = 256 KB
512   = 512 KB

Pin Count H = 64-pin
L = 100-pin

Speed = 40 MHz (blank, no marking on package)
50 = 50 MHz

Temperature Range I = -40°C to +85°C (Industrial)
V = -40°C to +105°C (V-Temp)

Package PT = 64-Lead (10x10x1 mm) TQFP (Thin Quad Flatpack)
PT = 100-Lead (12x12x1 mm) TQFP (Thin Quad Flatpack)
PF = 100-Lead (14x14x1 mm) TQFP (Thin Quad Flatpack)
MR = 64-Lead (9x9x0.9 mm) QFN (Plastic Quad Flat) 

Pattern Three-digit QTP, SQTP, Code or Special Requirements (blank otherwise)

ES = Engineering Sample

Example:

PIC32MX170F512H-50I/PT:
General Purpose PIC32, 32-bit RISC MCU, 
512 KB program memory, 
64-pin, Industrial temperature,
TQFP package.

Microchip Brand

Architecture

Flash Memory Family

Pin Count

Product Groups

Program Memory Size (KB)

PIC32 MX 1XX F 064 H T - 50  I / PT - XXX

Flash Memory Family

Speed

Pattern

Package

Temperature Range

Tape and Reel Flag (if applicable)


