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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"

Active

MIPS32® M4K™

32-Bit Single-Core

40MHz

12C, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
33

32KB (32K x 8)

FLASH

8K x 8

2.3V ~ 3.6V

A/D 13x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-TQFP

44-TQFP (10x10)
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

The MIPS architecture defines that the result of a
multiply or divide operation be placed in the Hl and LO
registers. Using the Move-From-HI (MFHI ) and Move-
From-LO (MFLO) instructions, these values can be
transferred to the General Purpose Register file.

In addition to the HI/LO targeted operations, the
MIPS32® architecture also defines a multiply instruc-
tion, MUL, which places the least significant results in
the primary register file instead of the HI/LO register
pair. By avoiding the explicit MFLO instruction
required when using the LO register, and by support-
ing multiple destination registers, the throughput of
multiply-intensive operations is increased.

Two other instructions, Multiply-Add (MADD) and
Multiply-Subtract (MSUB), are used to perform the
multiply-accumulate and multiply-subtract operations.
The MADD instruction multiplies two numbers and then

adds the product to the current contents of the HI and
LO registers. Similarly, the MSUB instruction multiplies
two operands and then subtracts the product from the
HI and LO registers. The MADD and MSUB operations
are commonly used in DSP algorithms.

3.2.3 SYSTEM CONTROL

COPROCESSOR (CPO0)

In the MIPS architecture, CPO is responsible for the
virtual-to-physical address translation, the exception
control system, the processor’s diagnostics capability,
the operating modes (Kernel, User and Debug) and
whether interrupts are enabled or disabled. Configura-
tion information, such as presence of options like
MIPS16e, is also available by accessing the CPO
registers, listed in Table 3-2.

TABLE 3-2: COPROCESSOR 0 REGISTERS
Register Register .
Nugrnber Ngme Function
0-6 Reserved Reserved in the PIC32MX1XX/2XX family core.
7 HWREnNa Enables access via the RDHWR instruction to selected hardware registers.
8 BadVAddrD) Reports the address for the most recent address-related exception.
9 Count Processor cycle count.
10 Reserved Reserved in the PIC32MX1XX/2XX family core.
11 Compare(l) Timer interrupt control.
12 Status(t) Processor status and control.
12 Intcti®) Interrupt system status and control.
12 srsct® Shadow register set status and control.
12 SRSMap(l) Provides mapping from vectored interrupt to a shadow set.
13 Cause Cause of last general exception.
14 Epc® Program counter at last exception.
15 PRId Processor identification and revision.
15 EBASE Exception vector base register.
16 Config Configuration register.
16 Config1 Configuration Register 1.
16 Config2 Configuration Register 2.
16 Config3 Configuration Register 3.
17-22 |Reserved Reserved in the PIC32MX1XX/2XX family core.
23 Debug(z) Debug control and exception status.
24 DEPC® Program counter at last debug exception.
25-29 |Reserved Reserved in the PIC32MX1XX/2XX family core.
30 ErrorEPC() Program counter at last error.
31 DESAVE® Debug handler scratchpad register.
Note 1: Registers used in exception processing.

Registers used during debug.
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TABLE 7-2: INTERRUPT REGISTER MAP (CONTINUED)
@ Bits
O~ )
S ) oS =2 %)
T o o) S — o
g > E © <2
S x & 2 = 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 1711 16/0 @
£
ool per 3116 — — — SPI11P<2:0> SPI11S<1:0> — — — USBIP<2:0>®@ UsBIS<1:0>@ | 0000
15:.0 — — — CMP3IP<2:0> CMP3IS<1:0> — — — CMP2IP<2:0> CMP2I1S<1:0> | 0000
1110 IPC8 31:16 — — — PMPIP<2:0> PMPIS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
15:0 — — — 12C1IP<2:0> 12C11S<1:0> — — — U1IP<2:0> U11S<1:0> 0000
1120 IPCO 31:16 — — — CTMUIP<2:0> CTMUIS<1:0> — — — 12C21P<2:0> 12C21S<1:0> 0000
15:0 — — — U2IP<2:0> U21S<1:0> — — — SPI2IP<2:0> SPI21S<1:0> 0000
130| 1pclo |orel = — — DMA3IP<2:0> DMA3IS<1:0> — — — DMAZIP<2:0> DMA2IS<1:0> | 0000
15:0 — — — DMA1IP<2:0> DMA1IS<1:0> — — — DMAOIP<2:0> DMAOIS<1:0> | 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: With the exception of those noted, 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 11.2 “CLR,
SET and INV Registers” for more information.
2: These bits are not available on PIC32MX1XX devices.
3:  This register does not have associated CLR, SET, INV registers.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 9-1: DMACON: DMA CONTROLLER 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 — — — — — — — —
15:8 R/W-0 u-0 u-0 R/W-0 R/W-0 u-0 u-0 u-0
' ON(® — — SUSPEND | DMABUSY — — —
u-0 U-0 u-0 u-0 u-0 u-0 u-0 u-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
ON: DMA On bit
1 = DMA module is enabled
0 = DMA module is disabled
Unimplemented: Read as ‘0’
SUSPEND: DMA Suspend bit
1 = DMA transfers are suspended to allow CPU uninterrupted access to data bus
0 = DMA operates normally
DMABUSY: DMA Module Busy bit

1 = DMA module is active
0 = DMA module is disabled and not actively transferring data

bit 15

bit 14-13
bit 12

bit 11

bit 10-0

Note 1:

Unimplemented: Read as ‘0’

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

DS60001168J-page 88
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 9-7: DCHxCON: DMA CHANNEL ‘x’ CONTROL REGISTER

Bit
Range

Bit Bit Bit Bit Bit Bit Bit Bit
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 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 U-0 U-0 u-0 uU-0 R/W-0

CHBUSY — — — — — — CHCHNsS®

7:0

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

CHEN® CHAED CHCHN CHAEN = CHEDET CHPRI<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 31-16
bit 15

bit 14-9
bit 8

bit 7

bit 6

bit

bit 4

bit 3
bit 2

bit 1-0

Note 1:

Unimplemented: Read as ‘0’

CHBUSY: Channel Busy bit

1 = Channel is active or has been enabled

0 = Channel is inactive or has been disabled

Unimplemented: Read as ‘0’

CHCHNS: Chain Channel Selection bit™®

1 = Chain to channel lower in natural priority (CH1 will be enabled by CH2 transfer complete)
0 = Chain to channel higher in natural priority (CH1 will be enabled by CHO transfer complete)
CHEN: Channel Enable bit?®

1 = Channel is enabled

0 = Channel is disabled

CHAED: Channel Allow Events If Disabled bit

1 = Channel start/abort events will be registered, even if the channel is disabled

0 = Channel start/abort events will be ignored if the channel is disabled

CHCHN: Channel Chain Enable bit

1 = Allow channel to be chained

0 = Do not allow channel to be chained

CHAEN: Channel Automatic Enable bit

1 = Channel is continuously enabled, and not automatically disabled after a block transfer is complete
0 = Channel is disabled on block transfer complete

Unimplemented: Read as ‘0’

CHEDET: Channel Event Detected bit

1 = An event has been detected

0 = No events have been detected

CHPRI<1:0>: Channel Priority bits

11 = Channel has priority 3 (highest)

10 = Channel has priority 2

01 = Channel has priority 1
00 = Channel has priority 0

The chain selection bit takes effect when chaining is enabled (i.e., CHCHN = 1).

When the channel is suspended by clearing this bit, the user application should poll the CHBUSY bit (if
available on the device variant) to see when the channel is suspended, as it may take some clock cycles
to complete a current transaction before the channel is suspended.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 93




PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 9-9: DCHXINT: DMA CHANNEL ‘x’ INTERRUPT CONTROL REGISTER (CONTINUED)

bit 4

bit 3

bit 2

bit 1

bit 0

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = A channel address error has been detected (either the source or the destination address is invalid)
0 = No interrupt is pending

DS60001168J-page 96 © 2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 9-12: DCHxSSIZ: DMA CHANNEL ‘x’ SOURCE SIZE REGISTER

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

111111211121111111 = 65,535 byte source size

0000000000000010 = 2 byte source size
0000000000000001 = 1 byte source size
0000000000000000 = 65,536 byte source size

REGISTER 9-13: DCHxDSIZ: DMA CHANNEL ‘x’ DESTINATION SIZE REGISTER

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

bit 31-16 Unimplemented: Read as ‘0’

bit 15-0

CHDSIZ<15:0>: Channel Destination Size bits
1111111121111111 = 65,535 byte destination size

0000000000000010 = 2 byte destination size
0000000000000001 = 1 byte destination size
0000000000000000 = 65,536 byte destination size

DS60001168J-page 98 © 2011-2016 Microchip Technology Inc.




PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 10-10: U1STAT: USB 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 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 R-x R-x R-x R-x R-x R-x U-0 U-0
' ENDPT<3:0> DIR PPBI — —
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 31-8 Unimplemented: Read as ‘0’
bit 7-4 ENDPT<3:0>: Encoded Number of Last Endpoint Activity bits
(Represents the number of the Buffer Descriptor Table, updated by the last USB transfer.)
1111 = Endpoint 15
1110 = Endpoint 14
0001 = Endpoint 1
0000 = Endpoint 0
bit 3 DIR: Last Buffer Descriptor Direction Indicator bit
1 = Last transaction was a transmit (TX) transfer
0 = Last transaction was a receive (RX) transfer
bit 2 PPBI: Ping-Pong Buffer Descriptor Pointer Indicator bit
1 = The last transaction was to the ODD Buffer Descriptor bank
0 = The last transaction was to the EVEN Buffer Descriptor bank
bit 1-0 Unimplemented: Read as ‘0’
Note:  The U1STAT register is a window into a 4-byte FIFO maintained by the USB module. U1STAT value is only

valid when the TRNIF (U1IR<3>) bit is active. Clearing the TRNIF bit advances the FIFO. Data in register
is invalid when the TRNIF bit = 0.

DS60001168J-page 118 © 2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 11-1:  INPUT PIN SELECTION

. . . . . [pin name]R Value to
Peripheral Pin [pin name]R SFR [pin name]R bits RPN Pin Selection
_ 0000 = RPAO
INT4 INT4R INT4R<3:0> 0001 = RPB3
0010 = RPB4
T2CK T2CKR T2CKR<3:0> 0011 = RPB15
0100 = RPB7
0101 = RPC7®@
IC4 IC4R IC4R<3:0> 0110 = RPCOW
0111 = RPC5@
SS1 SS1R SS1R<3:0> 1000 = Reserved
REFCLKI REFCLKIR REFCLKIR<3:0> 1111 = Reserved
INT3 INT3R INT3R<3:0> 0000 = RPA1
0001 = RPB5
0010 = RPB1
T3CK T3CKR T3CKR<3:0> 0011 = RPBA1
0100 = RPB8
0110 = RPC8®@
U1CTS U1CTSR U1CTSR<3:0> 0111 = RPA9®
1000 = Reserved
U2RX U2RXR U2RXR<3:0> .
SDI1 SDIMR SDI1R<3:0> 1111 = Reserved
INT2 INT2R INT2R<3:0> 0000 = RPA2
0001 = RPB6
T4CK T4CKR T4CKR<3:0> 0010 = RPA4
_ 0011 = RPB13
IC1 IC1R IC1R<3:0> 0100 = RPB2
IC5 IC5R IC5R<3:0> 0101 = RPC6?
0110 = RPC1WD
U1RX U1RXR U1RXR<3:0> 0111 = RPC3®W
U2CTS U2CTSR U2CTSR<3:0> 1000 = Reserved
SDI2 SDI2R SDI2R<3:0> .
OCFB OCFBR OCFBR<3:0> 1111 = Reserved
_ 0000 = RPA3
INT1 INT1R INT1R<3:0> 0001 = RPB14
0010 = RPBO
T5CK T5CKR T5CKR<3:0> 0011 = RPB10
0100 = RPB9
0101 = RPCOW
IC2 IC2R IC2R<3:0> 0110 = RPC2(
0111 = RPC4(?
552 SS2R SS2R<3:0> 1000 = Reserved
OCFA OCFAR OCFAR<3:0> .
1111 = Reserved

Note 1: This pin is not available on 28-pin devices.
2: This pin is only available on 44-pin devices.
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14.1 Watchdog Timer Control Registers
TABLE 14-1: WATCHDOG TIMER CONTROL REGISTER MAP
@ Bits
o - ) %)
S #I o = @
So 0w 8 3
< ® o E 14 x
Tg @ e 3 = 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 1711 16/0 =
2> ) <
£
31:16 — — — — — — — — — — — — — — — — 0000
0000 | WDTCON
15:0 ON — — — — — — — — SWDTPS<4:0> WDTWINEN|WDTCLR| 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
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15.1 Input Capture Control Registers
TABLE 15-1: INPUT CAPTURE 1-INPUT CAPTURE 5 REGISTER MAP
@ Bits
<t e . % 2
E o g 3 2
© D8 o4
‘_:‘,’ ';-'5 §’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 17/1 16/0 5
= m <
<
31:16 — — — — — — — — — — — — — — — — 0000
2000 [IC1CON®
15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2010 | IC1BUF IC1BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2200 |1C2CON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2210 | IC2BUF IC2BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2400 |IC3CON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2410 | IC3BUF IC3BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2600 |1C4CON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2610 | IC4BUF IC4BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2800 |ICSCON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2810 | IC5BUF IC5BUF<31:0>
15:0 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. See Section 11.2 “CLR, SET and INV Registers” for more information.
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20.1

PMP Control Registers

TABLE 20-1: PARALLEL MASTER PORT REGISTER MAP
A Bits
L~ s Q (%]
S T IS} 2
= 20 g 0
<o | HE o ¥
§ ‘;.',3 g 3 = 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 17/1 16/0 =
2> om <
<
31:16 — — — — — — — — — — — — — — — — 0000
7000 | PMCON
15:0 ON — SIDL ADRMUX<1:0> PMPTTL | PTWREN | PTRDEN CSF<1:0> ALP — CS1P — WRSP RDSP {0000
31116  — — = — = — — = = [ = — = — — = —  |ooo0
7010 |PMMODE
15:0 | BUSY IRQM<1:0> INCM<1:0> — MODE<1:0> WAITB<1:0> WAITM<3:0> WAITE<1:0> 0000
31:16] — — — — — — — — = | = — — — — — —  [ooo0
7020 | PMADDR 15:0 Cs1 ADDR<10:0 0000
. _ _ _ — <10:0>
ADDR14 )
31:16 0000
7030 | PMDOUT DATAOUT<31:0>
15:0 0000
31:16 0000
7040 | PMDIN DATAIN<31:0>
15:0 0000
31:16 — — — — — — — — — — — — — — — — 0000
7050 | PMAEN
15:0 — PTEN14 — — = PTEN<10:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
7060 | PMSTAT
15:0 IBF IBOV — — IB3F IB2F IB1F IBOF OBE OBUF — — OB3E OB2E OB1E OBOE |008F
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 11.2 “CLR, SET and INV Registers” for

more information.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 20-1: PMCON: PARALLEL PORT CONTROL REGISTER (CONTINUED)
bit 4 Unimplemented: Read as ‘0’
bit 3 CS1P: Chip Select 0 Polarity bit(?
1 = Active-high (PMCS1)
0 = Active-low (PMCS1)
bit 2 Unimplemented: Read as ‘0’
bit 1 WRSP: Write Strobe Polarity bit
For Slave Modes and Master mode 2 (MODE<1:0> = 00,01,10):
1 = Write strobe active-high (PMWR)
0 = Write strobe active-low (PMWR)
For Master mode 1 (MODE<1:0>=11):

1 = Enable strobe active-high (PMENB)
0 = Enable strobe active-low (PMENB)

bit 0 RDSP: Read Strobe Polarity bit
For Slave modes and Master mode 2 (MODE<1:0> = 00,01,10):
1 = Read Strobe active-high (PMRD)
0 = Read Strobe active-low (PMRD)
For Master mode 1 (MODE<1:0>=11):

1 = Read/write strobe active-high (PMRD/PMWR)
0 = Read/write strobe active-low (PMRD/PMWR)

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

2: These bits have no effect when their corresponding pins are used as address lines.
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NOTES:
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TABLE 22-1: ADC REGISTER MAP (CONTINUED)
2 Bits
[ o %)
° nl =) 2
T o'| Register ] @
<@ | Name 14 &
Tg ‘;-'3 = 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 1711 16/0 -
2= @ <
>
31:16 0000
9120 |ADC1BUFB ADC Result Word B (ADC1BUFB<31:0>)
15:0 0000
31:16 0000
9130 |ADC1BUFC ADC Result Word C (ADC1BUFC<31:0>)
15:0 0000
31:16 0000
9140 |ADC1BUFD ADC Result Word D (ADC1BUFD<31:0>)
15:0 0000
31:16 0000
9150 |ADC1BUFE ADC Result Word E (ADC1BUFE<31:0>)
15:0 0000
31:16 0000
9160 | ADC1BUFF ADC Result Word F (ADC1BUFF<31:0>)
15:0 0000
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 offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for details.
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TABLE 26-2: PERIPHERAL MODULE DISABLE REGISTER MAP
a Bits
2~ . Q (%]
o #* o o 2
k<] OI ) s 4
I o> E 14 o
Tg o5 e 8 = 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 1771 16/0 =
2> [5) <
£
240 PMD1 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — CVRMD — — — CTMUMD — — — — — — — AD1MD | 0000
Fo50| PMD2 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — — — — CMP3MD | CMP2MD |CMP1MD| 0000
31:16 — — — — — — — — — — — OC5MD | OC4MD | OC3MD OC2MD | OC1MD | 0000
F260| PMD3
15:0 — — — — — — — — — — — IC5MD | IC4MD IC3MD IC2MD IC1MD | 0000
31:16 — — — — — — — — — — — — — — — — 0000
F270| PMD4
15:0 — — — — — — — — — — — T5MD T4MD T3MD T2MD T1MD | 0000
31:16 — — — — — — — USB1MD — — — — — — 12C1MD | 12C1MD | 0000
F280| PMD5
15:0 — — — — — — SPI2MD | SPI1MD — — — — — — u2MD U1MD | 0000
F200| PMDS 31:16 — — — — — — — — — — — — — — — PMPMD | 0000
15:0 — — — — — — — — — — — — — — REFOMD [RTCCMD| 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
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30.0 ELECTRICAL CHARACTERISTICS

This section provides an overview of the PIC32MX1XX/2XX 28/36/44-pin Family electrical characteristics for
devices that operate at 40 MHz. Refer to Section 31.0 “50 MHz Electrical Characteristics” for additional
specifications for operations at higher frequency. Additional information will be provided in future revisions of this
document as it becomes available.

Absolute maximum ratings for the PIC32MX1XX/2XX 28/36/44-pin Family devices are listed below. Exposure to these
maximum rating conditions for extended periods may affect device reliability. Functional operation of the device at these
or any other conditions, above the parameters indicated in the operation listings of this specification, is not implied.

Absolute Maximum Ratings
(See Note 1)

Ambient temperature UNAer DI@S..........ooouiiiiiii e s -40°C to +105°C
StOrage tEMPEIALUIE ... ..ot e et e e et e s e e et e e et e e e nn e -65°C to +150°C
Voltage on VDD With re€SPECE 10 VSS ....eiieiiiiie e e e e e e e e e e e e e e e e e nnennnes -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant, with respect to VSS (NOt€ 3)......ccoovvviieiiiiiiiiiree e, -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to VSS when VDD > 2.3V (NOte 3).....ccevevviiiiiieeiiieieeeeee, -0.3V to +5.5V
Voltage on any 5V tolerant pin with respect to Vss when VDD < 2.3V (NOte 3).....cceeviiiiriieiiiieceeee e -0.3V to +3.6V
Voltage on D+ or D- pin with reSpect to VUSB3V3 .........ceeiiiiiiiiiiieiieeeee e -0.3V to (VusB3vs + 0.3V)
Voltage on VBUS With reSPECE t0 VSS ...ttt -0.3V to +5.5V
Maximum CUIreNt QUL OF VSS PIN(S) ..veeeeeieriiiiee ittt e et ee ettt e e e et e e e s e et ee e e e e e s sr e e e e e s easaeeeassessnseeeseesnaseeeeaesan 300 mA
Maximum current into VDD PIN(S) (NOTE 2)...ciiiiiiiieiee ettt e e e e e s e e e s e eae e e e e e s e snreeeeeesnsreeaaeaan 300 mA
Maximum output current SUNK BY @ny /O PiN.........coiiuiiiiiioeiee et e e e e e e e e s eb e e e e e e nraes 15 mA
Maximum output current sourced by any 1/0 Pin .......oo o 15 mA
Maximum current SUNK DY @ll POIS ........oiiiie e 200 mA
Maximum current sourced by all POrtS (NOTE 2) ......oo ittt e et e e e e e e e nneeeeaaeaas 200 mA

Note 1: Stresses above those listed under “ Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions,
above those indicated in the operation listings of this specification, is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 30-2).

See the “Pin Diagrams” section for the 5V tolerant pins.
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TABLE 30-9: DC CHARACTERISTICS: I/0 PIN INPUT INJECTION CURRENT SPECIFICATIONS

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

DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial

-40°C < TA < +105°C for V-temp

Pal\rl?)m. Symbol Characteristics Min. | Typ.® | Max. | Units Conditions

DI60a |licL Input Low Injection 0 — 55 | 'mA | This parameter applies to all pins,
Current with the exception of the power

pins.

DI6Ob | licH Input High Injection 0 — | +5G45)| mA | This parameter applies to all pins,
Current with the exception of all 5V tolerant

pins, and the SOSCI, SOSCO,
OSC1, D+, and D- pins.

DI60c |XlicT | Total Input Injection -200) — +20® | mA [Absolute instantaneous sum of all
Current (sum of all I/O input injection currents from all I/O
and Control pins) pins (| icL+ | licH | ) < XlicT)

Note 1: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance

only and are not tested.

2. VIL source < (Vss - 0.3). Characterized but not tested.

3:  VIH source > (VDD + 0.3) for non-5V tolerant pins only.

4: Digital 5V tolerant pins do not have an internal high side diode to VDD, and therefore, cannot tolerate any
“positive” input injection current.

5: Injection currents > | 0 | can affect the ADC results by approximately 4 to 6 counts (i.e., VIH Source > (VDD
+ 0.3) or VIL source < (Vss - 0.3)).

6: Any number and/or combination of I/O pins not excluded under licL or lICH conditions are permitted pro-

vided the “absolute instantaneous” sum of the input injection currents from all pins do not exceed the spec-
ified limit. If Note 2, licL = (((Vss - 0.3) - VIL source) / Rs). If Note 3, licH = ((licCH source - (VDD + 0.3)) /
RS). RS = Resistance between input source voltage and device pin. If (Vss - 0.3) < VSOURCE < (VDD +
0.3), injection current = 0.
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44-Lead Plastic Quad Flat, No Lead Package (ML) — 8x8 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D EXPOSED D2
| PAD
[
I
!
E
S + -
777777
70| v
s T wr ‘
AN
AN
|
N NOTE 1
TOP VIEW BOTTOM VIEW
LED—D—D—D—D—D—D—D—D—D—D—‘—- A
A3 j Al1—
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 6.30 6.45 6.80
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.30 6.45 6.80
Contact Width 0.25 0.30 0.38
Contact Length 0.30 0.40 0.50
Contact-to-Exposed Pad 0.20 - -
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 C04-103B
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(64 KB RAM, 256 KB Flash) .......cccccccueiniiniiens
Memory Organization.............ccceeeeeeieeeiiee e
Microchip Internet Web Site ..o
MPLAB ASM30 Assembler, Linker, Librarian
MPLAB Integrated Development Environment Software ..253
MPLAB PM3 Device Programmer............cccceeeiieennneeene
MPLAB REAL ICE In-Circuit Emulator System..
MPLINK Obiject Linker/MPLIB Object Librarian ................

(0]

Oscillator Configuration...........ccccooceeriiiin i, 73

Output COMPArE......cceiiiiiiiiiee et 161

P

= To1 = o | o [P SPRS 311
Details ..o, 313
MarKing ....oooeeeee e 311

Parallel Master Port (PMP) ........cccoiiiiiiiniieieieeee e 189

PIC32 Family USB Interface Diagram.............ccccceevvuveennn. 104

Pinout 1/O Descriptions (table) ..........cccocoeiiiiiniiiieeeeee 20

Power-on Reset (POR)

and On-Chip Voltage Regulator...........cccccccovvveenneen. 250
Power-Saving Features.........
CPU Halted Methods ....
OPEration ........eeeiiieeecie e
with CPU RUNNING.....ooiiiiiiiiiieee e

R
Real-Time Clock and Calendar (RTCC)......cccccevueeevneenne 199
RegiSter Maps ........ceeiviieciiie e 45-?7?
Registers
[pin name]R (Peripheral Pin Select Input)................. 141
AD1CHS (ADC Input Select) ........cccouvevveniiiiieeiiens 217
AD1CON1 (ADC Control 1) ...coveereeiieieieeieseneeene 213

AD1CON2 (ADC Control 2) ....
AD1CON3 (ADC Control 3) ......cccueeveeiieeneiiieeiiieane
AD1CSSL (ADC Input Scan Select) ........ccceevceeeennns
ALRMDATE (Alarm Date Value).........ccccceeeieeeennennn.
ALRMTIME (Alarm Time Value) ........ccccceoevnieninnnnns
BMXBOOTSZ (Boot Flash (IFM) Size ....
BMXCON (Bus Matrix Configuration) ..........c..ccccceeuees
BMXDKPBA (Data RAM Kernel Program

Base AdAress) ......ccccoeeiiiiiiiiie s
BMXDRMSZ (Data RAM Size Register)
BMXDUDBA (Data RAM User Data Base Address)...48
BMXDUPBA (Data RAM User Program

Base AdAress) ......ccccoeiiiiiiiiiie e 49
BMXPFMSZ (Program Flash (PFM) Size) .................. 51
BMXPUPBA (Program Flash (PFM) User Program

Base AdAress) ......ccccoeiiiiiiiiiie e

CFGCON (Configuration Control) ............cccccueeveenen.
CM1CON (Comparator 1 Control) .........cccceeceeeeueen.
CMSTAT (Comparator Status Register)
CNCONXx (Change Notice Control for PORTX) ......... 142
CTMUCON (CTMU Control) .......cceceeeieveneeieninnens 229
CVRCON (Comparator Voltage Reference Control). 225
DCHxCON (DMA Channel ’x’ Control)............ccccuenee.

DCHxCPTR (DMA Channel ’x’ Cell Pointer).
DCHxCSIZ (DMA Channel 'x’ Cell-Size)...................
DCHxDAT (DMA Channel ’x’ Pattern Data)..............

DCHxDPTR (Channel ’x’ Destination Pointer)............. 99
DCHxDSA (DMA Channel 'x’ Destination

Start ADAress) .....eeevveeeieeriiiie e 97
DCHxDSIZ (DMA Channel 'x’ Destination Size)......... 98
DCHXECON (DMA Channel ’x’ Event Control) ........... 94
DCHXINT (DMA Channel ’x’ Interrupt Control)............ 95

DCHxSPTR (DMA Channel 'x’ Source Painter).......... 99
DCHxSSA (DMA Channel 'x’ Source Start Address).. 97
DCHxSSIZ (DMA Channel ’x’ Source Size)................ 98

DCRCCON (DMA CRC Control)........cccceerveereenieeeenn.
DCRCDATA (DMA CRC Data)......cccovevererreeneeneeienns
DCRCXOR (DMA CRCXOR Enable) .........
DEVCFGO (Device Configuration Word 0) ....
DEVCFG1 (Device Configuration Word 1) ....
DEVCFG2 (Device Configuration Word 2)
DEVCFG3 (Device Configuration Word 3)
DEVID (Device and Revision ID)................
DMAADDR (DMA Address).................
DMACON (DMA Controller Control).....
DMASTAT (DMA Status) .......ccccevveerieeenineeseneeiens
I2CXCON (12C CoNtrol)........ccoeevvenieeieriieee e
I2CxSTAT (12C Status).......cccceevueennen.

ICXCON (Input Capture 'x’ Control)
IECx (Interrupt Enable Control) ...........
IFSx (Interrupt Flag Status) .........ccccovveveiiiiiiiinieee,
INTCON (Interrupt Control)........ccceeeueenieineeiieerieeee.
INTSTAT (Interrupt Status)
IPCx (Interrupt Priority Control) .........ccccceceeiieineennnn.
IPTMR (Interrupt Proximity Timer).........cccccovieeneennen.
NVMADDR (Flash Address).............
NVMCON (Programming Control)....
NVMDATA (Flash Program Data).....
NVMKEY (Programming Unlock)...........ccccceeiiieeeannnn.
NVMSRCADDR (Source Data Address) ..........ccccee..e.
OCxCON (Output Compare ’x’ Control)..
OSCCON (Oscillator Control)....
OSCTUN (FRC Tuning)........ccc......
PMADDR (Parallel Port Address).........ccccooveeneeninene
PMAEN (Parallel Port Pin Enable)...........c.ccccceeeneee.
PMCON (Parallel Port Control)......

PMMODE (Parallel Port Mode)..
PMSTAT (Parallel Port Status (Slave Modes Only).. 197
REFOCON (Reference Oscillator Control)................. 80
REFOTRIM (Reference Oscillator Trim)..........c.c....... 82
RPnR (Peripheral Pin Select Output) .
RSWRST (Software Reset) ........cccoecvvereeiiiiiiiirieenn.
RTCALRM (RTC Alarm Control).........cccceeveerieeeninene
RTCCON (RTC Control)............
RTCDATE (RTC Date Value)....
RTCTIME (RTC Time Value).....
SPIXCON (SPI Control) .....ccceeuerieiiiiieinecieeseeee
SPIXCON2 (SPI Control 2) .....cccevevieiieniieiiieieeee
SPIXSTAT (SPI Status)..............
T1CON (Type A Timer Control).
TxCON (Type B Timer Control).
U1ADDR (USB Address).......cccocveceerureeeneneenennenne.
U1BDTP1 (USB BDT Page 1) .....ccccoveienenierieneenne.
U1BDTP2 (USB BDT Page 2)....
U1BDTP3 (USB BDT Page 3)...
U1CNFG1 (USB Configuration 1)..
UTCON (USB CONtrol)......ccccoeeruireeieniineenc e
U1EIE (USB Error Interrupt Enable)...........cccceeeeeee
U1EIR (USB Error Interrupt Status)

U1EPO0-U1EP15 (USB Endpoint Control)................. 126
U1FRMH (USB Frame Number High) ..........c.ccccce... 122
U1FRML (USB Frame Number LOW)........ccccccvruenee 121
U1IE (USB Interrupt Enable) ........ccccoeovvencncnennnne 114
U1IR (USB Interrupt)

U1OTGCON (USB OTG Control) .......ccceuereereerueneannas 111
U10TGIE (USB OTG Interrupt Enable).................... 109
U10TGIR (USB OTG Interrupt Status)...........cceceeu.e. 108
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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.

PIC32 MX 1XX F 032 D B T-501/PT - XX Example:

o TTT T PIC32MX110F032DT-I/PT:
Microchip Brand General purpose PIC32, ®
Architecture 32-bit RISC MCU with M4K™ core,

32 KB program memory, 44-pin,
Industrial temperature,
TQFP package.

Product Groups

Flash Memory Family

Program Memory Size (KB)

Pin Count

Software Targeting

Tape and Reel Flag (if applicable)

Speed (if applicable)

Temperature Range

Package
Pattern
Flash Memory Family
Architecture MX = M4K® MCU core
Product Groups 1XX = General purpose microcontroller family

2XX = General purpose microcontroller family

Flash Memory Family F Flash program memory

Program Memory Size 016 = 16K

032 = 32K
064 = 64K
128 = 128K
256 = 256K
Pin Count B = 28-pin
C = 36-pin
D = 44-pin

Targeted for Bluetooth® Audio Break-in devices

Software Targeting B

Speed () = 40 MHz - () indicates a blank field; package markings for 40 MHz devices do not include the Speed
50 = 50 MHz
Temperature Range | = -40°C to +85°C (Industrial)
V = -40°C to +105°C (V-temp)
Package ML = 28-Lead (6x6 mm) QFN (Plastic Quad Flatpack)
ML = 44-Lead (8x8 mm) QFN (Plastic Quad Flatpack)
PT = 44-Lead (10x10x1 mm) TQFP (Plastic Thin Quad Flatpack)
SO = 28-Lead (7.50 mm) SOIC (Plastic Small Outline)
SP = 28-Lead (300 mil) SPDIP (Skinny Plastic Dual In-line)
SS = 28-Lead (5.30 mm) SSOP (Plastic Shrink Small Outline)
TL = 36-Lead (5x5 mm) VTLA (Very Thin Leadless Array)
TL = 44-Lead (6x6 mm) VTLA (Very Thin Leadless Array)
Pattern Three-digit QTP, SQTP, Code or Special Requirements (blank otherwise)

ES = Engineering Sample
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