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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

64KB (64K x 8)

FLASH

16K x 8

2.3V ~ 3.6V

A/D 13x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

44-TQFP

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

TABLE 1: PIC32MX1XX 28/36/44-PIN GENERAL PURPOSE FAMILY FEATURES
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SOIC,
SSOP,
PIC32MX110F016B | 28 | 16+3 | 4 |20 555 | 2 | 2 | 5 |3 [N |2 | Y [40| v 10| v 21|y |SSOR
QFN
PIC32MX110F016C | 36 | 16+3 | 4 | 24 |56/5]| 2 | 2 | 5 | 3 [N |2 | Y |40 Y |12] Y |25 Y | VILA
VTLA,
PIC32MX110F016D |44 | 16+3 | 4 |32 |sm5| 2 |2 |5 | 3 | N|2 | v 40| Y |13]| v |35]| Y |Tarp
QFN
SOIC,
PIC32MX120F0328 |28 | 32+3 | 8 | 20 |sm5i5| 2 | 2 [ 5 | 3 [ N|2 | Y |40 | v 10| Y |21]|Y gFS,SIF;
QFN
PIC32MX120F032C | 36 | 32+3 | 8 | 24 |55 2 | 2 | 5 | 3 [N |2 | Y |40 ]| Y |12] Y |25 Y | VILA
VTLA,
PIC32MX120F032D |44 | 32+43 | 8 |32 |sm5| 2 |2 |5 | 3 | N|2 | v 40| Y |13]| v |35]| Y |Tare
QFN
SoIC,
PIC32MX130F064B | 28 | 64+3 | 16 | 20 |55 2 | 2 [ 5 | 3 [ N|2 | v |40 | Y 10| Y |21V gggf;;
QFN
PIC32MX130F064C | 36 | 64+3 | 16 | 24 |55/5]| 2 | 2 | 5 | 3 [N |2 | Y |40 Y |12] Y |25 Y | VILA
VTLA,
PIC32MX130F064D | 44 | 64+3 | 16 | 32 |sm55| 2 | 2 | 5 | 3 [ N|2 | v |40 ]| Y |13]| v |35]| Y | TaFp,
QFN
SOIC,
PIC32MX150F1288 | 28 |128+3| 32 | 20 |s555| 2 | 2 [ 5 | 3 [ N|2 | Y |40 | Y 10| Y |21V gFS,SIF;
QFN
PIC32MX150F128C | 36 |128+3 | 32 | 24 |5/5/5] 2 | 2 | 5 | 3 [N |2 | Y |40 | Y |12] Y | 25| Y | VILA
VTLA,
PIC32MX150F128D | 44 |128+3| 32 | 32 |sm5| 2 |2 |5 | 3 [ N|2 | v 40| Y |13]| v |35]| Y | Tare
QFN
SOIC,
PIC32MX130F2568 | 28 |256+3| 16 | 20 |55 2 | 2 [ 5 | 3 [ N|2 | Y |40 | Y 10| Y |21V gﬁgf;
QFN
VTLA,
PIC32MX130F256D | 44 |256+3| 16 | 32 |s55| 2 | 2 | 5 | 3 [ N|2 | v |40 ]| Y |13]| v |35]| Y | TaFp,
QFN
soIC,
PIC32MX170F2568 | 28 |256+3 | 64 | 20 |5555| 2 | 2 [ 5 | 3 [ N|2 | v 40| v 10| Y |21V gFS,SIF;
QFN
VTLA,
PIC32MX170F256D | 44 |256+3 | 64 | 32 |s55| 2 | 2 | 5 | 3 [ N|2 | v 40| Y |13]| v |35]| Y | Tare
QFN

Note 1: This device features 3 KB of boot Flash memory.
2:  Four out of five timers are remappable.
3:  Four out of five external interrupts are remappable.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 6:

PIN NAMES FOR 28-PIN USB DEVICES

28-PIN QFN (TOP VIEW)(12:3:4)

PIC32MX210F016B
PIC32MX220F032B
PIC32MX230F064B
PIC32MX230F256B
PIC32MX250F128B

PIC32MX270F256B 287w
Pin # Full Pin Name Pin # Full Pin Name
1 |PGED1/AN2/C1IND/C2INB/C3IND/RPB0/PMDO/RBO 15 | TDO/RPB9/SDA1/CTED4/PMD3/RB9
2 |PGEC1/AN3/C1INC/C2INA/RPB1/CTED12/PMD1/RB1 16 |vss
3 | AN4/C1INB/C2IND/RPB2/SDA2/CTED13/PMD2/RB2 17 |vcap
4 |AN5/C1INA/C2INC/RTCC/RPB3/SCL2/PMWR/RB3 18 | PGED2/RPB10/D+/CTED11/RB10
5 |vss 19 |PGEC2/RPB11/D-/RB11
6 | OSC1/CLKI/RPA2/RA2 20  |VusBavs
7 | OSC2/CLKO/RPA3/PMAO/RA3 21 |AN11/RPB13/CTPLS/PMRD/RB13
8 | SOSCI/RPB4/RB4 22 | CVREFOUT/AN10/C3INB/RPB14/VBUSON/SCK1/CTED5/RB14
9 | SOSCO/RPA4/T1CK/CTED9/PMA1/RA4 23 | AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15
10 |vop 24 |Avss
11 |TMS/RPB5/USBID/RB5 25 |AVDD
12 |vBus 26 |MCLR
13 | TDI/RPB7/CTED3/PMD5/INTO/RB7 27 | PGED3/VREF+/CVREF+/ANO/C3INC/RPAO/CTED1/PMD7/RAQ
14 | TCK/RPB8/SCL1/CTED10/PMD4/RB8 28 |PGEC3/VREF-/CVREF-/AN1/RPA1/CTED2/PMD6/RA1
Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 11.3 “Peripheral Pin

Select” for restrictions.

2: Every 1/0 port pin (RAx-RCx) can be used as a change notification pin (CNAx-CNCx). See Section 11.0 “I/O Ports” for more information.
3:  The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.

4:  Shaded pins are 5V tolerant.

© 2011-2016 Microchip Technology Inc.
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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.

© 2011-2016 Microchip Technology Inc.
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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.
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TABLE 10-1: USB REGISTER MAP (CONTINUED)

2 Bits
o - ) %)
- H#* o =] 2
2 o' ETGE-’ 8 8
© 5 hd
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 5
2% ) <
£
@ [31:16] — — — — — — — — — — — — — — — — 0000
5280| U1FRML
15:0 — — — — — — — — FRML<7:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
5290 | U1FRMH®) | |
15:0 — — — — — — — — — — — — — FRMH<2:0> 0000
31:16] — — — — — — — — — — — — — — I = 1 = 0000
52A0 U1TOK
15:0 — — — — — — — — PID<3:0> EP<3:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
52B0 U1SOF | | | | |
15:0 — — — — — — — — CNT<7:0> 0000
31:16] — — — — — — — — = [ =T = 1T =1 = - [ =1 = 0000
52C0| U1BDTP2
15:0 — — — — — — — — BDTPTRH<7:0> 0000
31:16] — — — — = = = — = | =101 = 1T =1 = = [ = 1 = 0000
52D0| U1BDTP3
15:0 — — — — — — — — BDTPTRU<7:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
52E0| U1CNFG1
15:0 — — — — — — — — UTEYE |UOEMON — USBSIDL — — — UASUSPND| 0001
31:16| — — — — — — — — — — — — — — — — 0000
5300 U1EPO
15:0 — — — — — — — — LSPD |RETRYDIS| — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5310 U1EP1
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5320 U1EP2
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5330 U1EP3
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16| — — — — — — — — — — — — — — — — 0000
5340 U1EP4
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5350 U1EP5
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16| — — — — — — — — — — — — — — — — 0000
5360 U1EP6
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5370 U1EP7
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16| — — — — — — — — — — — — — — — — 0000
5380 U1EP8
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |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 (except as noted) have corresponding CLR, SET and INV registers at their virtual address, plus an offset of Ox4, 0x8, and OxC respectively.

See Section 11.2 “CLR, SET and INV Registers” for more information.

2:  This register does not have associated SET and INV registers.

w

4 Reset value for this bit is undefined.

This register does not have associated CLR, SET and INV registers.

ATIANVA NId-77/9€/8¢ XXZ/XXTXINCEDId



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

REGISTER 10-11: U1CON: USB 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
R-x R-x R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 PKTDIS® ) . USBEN®
JSTATE SEO 75 USBRST | HOSTEN® | RESUME® | PPBRST =
TOKBUSY(:9) SOFEN®)
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 JSTATE: Live Differential Receiver JSTATE flag bit
1 = JSTATE was detected on the USB
0 = No JSTATE was detected

SEQ: Live Single-Ended Zero flag bit

1 = Single-Ended Zero was detected on the USB
0 = No Single-Ended Zero was detected
PKTDIS: Packet Transfer Disable bit®)

1 = Token and packet processing is disabled (set upon SETUP token received)
0 = Token and packet processing is enabled
TOKBUSY: Token Busy Indicator bit(1®)

1 = Token is being executed by the USB module
0 = No token is being executed

USBRST: Module Reset bit®

1 = USB reset generated

0 = USB reset terminated

HOSTEN: Host Mode Enable bit®

1 = USB host capability is enabled

0 = USB host capability is disabled

RESUME: RESUME Signaling Enable bit®)

1 = RESUME signaling is activated
0 = RESUME signaling is disabled

bit 6

bit 5

bit 4

bit 3

bit 2

Note 1. Software is required to check this bit before issuing another token command to the U1TOK register (see

Register 10-15).
2. All host control logic is reset any time that the value of this bit is toggled.

3. Software must set RESUME for 10 ms if the part is a function, or for 25 ms if the part is a host, and then
clear it to enable remote wake-up. In Host mode, the USB module will append a Low-Speed EOP to the
RESUME signaling when this bit is cleared.

4: Device mode.
5. Host mode.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 119



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

REGISTER 10-12: Ul1ADDR: USB ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
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/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ LSPDEN DEVADDR<6:0>
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 31-8 Unimplemented: Read as ‘0’

bit 7 LSPDEN: Low-Speed Enable Indicator bit
1 = Next token command to be executed at Low-Speed
0 = Next token command to be executed at Full-Speed

bit 6-0 DEVADDR<6:0>: 7-bit USB Device Address bits

REGISTER 10-13: U1FRML: USB FRAME NUMBER LOW 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
70 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
' FRML<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 31-8 Unimplemented: Read as ‘0’

bit 7-0 FRML<7:0>: The 11-bit Frame Number Lower bits
The register bits are updated with the current frame number whenever a SOF TOKEN is received.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 121




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

REGISTER 10-16: U1SOF: USB SOF THRESHOLD 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
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
' CNT<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 31-8 Unimplemented: Read as ‘0’

bit 7-0 CNT<7:0>: SOF Threshold Value bits

Typical values of the threshold are:
01001010 = 64-byte packet
00101010 = 32-byte packet
00011010 = 16-byte packet

00010010 = 8-byte packet

REGISTER 10-17: U1BDTP1: USB BUFFER DESCRIPTOR TABLE PAGE 1 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
0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
’ BDTPTRL<15:9> —
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’

BDTPTRL<15:9>: Buffer Descriptor Table Base Address bits

This 7-bit value provides address bits 15 through 9 of the Buffer Descriptor Table base address, which
defines the starting location of the Buffer Descriptor Table in system memory.

bit 7-1

bit 0

The 32-bit Buffer Descriptor Table base address is 512-byte aligned.

Unimplemented: Read as ‘0’

© 2011-2016 Microchip Technology Inc.
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11.4

Ports Control Registers

TABLE 11-3: PORTA REGISTER MAP
0 Bits
o~ , [} %)
- [y o 2
2g| zg | § 2
® o o
E o E’ S = | 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 T
2> oM <
£
31:16] — = = = = = = = = = = = = = — — 0000
6000 | ANSELA
150 — = = = = = = = = = = = = = ANSA1 | ANSAO |0003
31:16] — — — — — — — — — — — — — — — — 0000
6010 | TRISA > > > >
150 — = = = = TRISA10@ | TRISA9® | TRISA8® | TRISA7® | — — | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO |079F
31:16] — = = = = = = = = = = 0000
6020 | PORTA > > > >
150 — = = = = RA10@ RA9®) RA8® RA7® = = RA4 RA3 RA2 RA1 RAO  |xxxx
31:16] — — — — — — — — — — — — — — — — 0000
6030 | LATA > > > >
150 — = = = = LATA100 LATA9®@ LATA8® LATA7@ = = LATA4 LATA3 LATA2 LATA1 LATAO |xxxx
31:16] — = = = = = = = = = = = = = = = 0000
6040 | ODCA @ @ @ @)
150 — = = = = ODCA10 ODCA9 ODCA8 ODCA7 = — | OoDCA4 | ODCA3 | ODCA2 | ODCA1 | ODCAO [0000
31:16] — — — — — — — — — — — — — — — — 0000
6050 | CNPUA — ) @A) @) @
150 — — — — — CNPUA10@ | CNPUA9® | CNPUASR | CNPUAT — — | CNPUA4 | CNPUA3 | CNPUA2 | CNPUA1 | CNPUAO (0000
31:16 — — — — — — — — — — — — — — — — 0000
6060 | CNPDA @ @ @) @
150 — = = = = CNPDA10@ | CNPDA9® | CNPDAS® | CNPDAT? = — | CNPDA4 | CNPDA3 | CNPDA2 | CNPDA1 | CNPDAO [0000
6070 | CNCONA el = — — — — — — — — —— — — — — — 10000
15:.0| ON — SIDL — — — — — — — — — — — — — 0000
6080 | CNENA 31:16] — = = = = = = = = = = = = = = = 0000
150 — — — — — | CNIEA10@ | CNIEA9®@ | CNIEAS® | CNIEA7® | — | — | CNIEA4 | CNIEA3 | CNIEA2 | CNIEA1 | CNIEAO 0000
31:16] — — — — — — — — — — — — — — — — 0000
6090 [CNSTATA 2 2) 7)) 8]
150 — — — — —  [CNSTATA10®)|CNSTATA9?)|CNSTATAS() [CNSTATA? — — |CNSTATA4|CNSTATA3|CNSTATA2|CNSTATA1|CNSTATAO| 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 OxC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
2:  This bit is only available on 44-pin devices.
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TABLE 11-6: PERIPHERAL PIN SELECT INPUT REGISTER MAP
@ Bits
o = 3 j2)
2| BE | 5 :
o 58 x @
855 gz = | suis | son4 | 2013 | 2812 | 271 | 2610 | 2509 24/8 2317 226 21/5 20/4 1913 182 171 60 | =
.‘>:
3116 | — — — — — — — — — — — — — — — — [oo000
FAO4 | INTIR
150 | — — — — — — — — — — — — INT1R<3:0> 0000
3116  — _ _ _ _ _ _ _ _ _ _ _ _ == —  |oooo
FAO8 | INT2R
150 | — — — — — — — — — — — — INT2R<3:0> 0000
3116  — _ _ _ _ _ _ _ _ _ _ _ _ == —  |oooo
FAOC | INT3R
150 | — — — — — — — — — — — — INT3R<3:0> 0000
3116  — _ _ _ _ _ _ _ _ _ _ _ _ == —  |oooo
FA10 | INT4R
150 | — — — — — — — — — — — — INT4R<3:0> 0000
3116  — _ _ _ _ _ _ _ _ _ _ _ _ == —  |oooo
FA18 | T2CKR
150 | — — — — — — — — — — — — T2CKR<3:0> 0000
3116  — _ _ _ _ _ _ _ _ _ _ _ _ == —  |oooo
FAIC| T3CKR
150 | — — — — — — — — — — — — T3CKR<3:0> 0000
3116  — _ _ _ _ _ _ _ _ _ _ _ _ == —  |oooo
FA20 | T4CKR
150 | — — — — — — — — — — — — TACKR<3:0> 0000
3116  — _ _ _ _ _ _ _ _ _ _ _ _ == —  |oooo
FA24 | T5CKR
150 | — — — — — — — — — — — — T5CKR<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA28 | ICIR
150 | — — — — — — — — — — — — IC1R<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA2C | IC2R
150 | — — — — — — — — — — — — IC2R<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA30 | IC3R
150 | — — — — — — — — — — — — IC3R<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA34 | IC4R
150 | — — — — — — — — — — — — IC4R<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA38 | IC5R
150 | — — — — — — — — — — — — IC5R<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA48 | OCFAR
150 | — — — — — — — — — — — — OCFAR<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA4C | OCFBR
150 | — — — — — — — — — — — — OCFBR<3:0> 0000
3116 |  — — — — — — — — — — — — — — [ = — | o000
FA50 | U1RXR
150 | — — — — — — — — — — — — U1RXR<3:0> 0000
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

14.0 WATCHDOG TIMER (WDT)

Note:  This data sheet summarizes the features
of the PIC32MX1XX/2XX 28/36/44-pin
Family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 9. “Watchdog,
Deadman, and Power-up Timers”
(DS60001114), which are available from
the Documentation > Reference Manual

section of the Microchip PIC32 web site

(www.microchip.com/pic32).

FIGURE 14-1:

The WDT, when enabled, operates from the internal
Low-Power Oscillator (LPRC) clock source and can be
used to detect system software malfunctions by reset-
ting the device if the WDT is not cleared periodically in
software. Various WDT time-out periods can be
selected using the WDT postscaler. The WDT can also
be used to wake the device from Sleep or Idle mode.

The following are some of the key features of the WDT
module:

» Configuration or software controlled

» User-configurable time-out period

» Can wake the device from Sleep or Idle mode

Figure 14-1 illustrates a block diagram of the WDT and
Power-up timer.

WATCHDOG TIMER AND POWER-UP TIMER BLOCK DIAGRAM

Clock

L
WDTCLR =1
WDT Enable :1 ) > \ \

Wake

PWRT Enable LPRC
WDT Enable —— > Control
PWRT Enable
LPRC 1:64 Output PWRT
Oscillator
-1

— Y

25-bit Counter

}

— WDT Counter Reset
WDT Enable
Reset Event

FWDTPS<4:0> (DEVCFG1<20:16>)

Device Reset
NMI (Wake-up)

0
1
Power Save
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 22-5: ADI1CSSL: ADC INPUT SCAN SELECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 | 24/16/8/0
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
' CSSL15 CSSL14 CSSL13 CSSL12 CSSL11 CSSL10 CSSL9 CSSL8
20 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CSSL7 CSSL6 CSSL5 CSSL4 CSSL3 CSSL2 CSSLA1 CSSLo
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 CSSL<15:0>: ADC Input Pin Scan Selection bits(12)

1 = Select ANXx for input scan
0 = Skip ANXx for input scan

Note 1. CSSL = ANx, where X’ = 0-12; CSSL13 selects CTMU input for scan; CSSL14 selects IVREF for scan;

CSSL15 selects Vss for scan.

2. On devices with less than 13 analog inputs, all CSSLx bits can be selected; however, inputs selected for

scan without a corresponding input on the device will convert to VREFL.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

23.0 COMPARATOR

Note:  This data sheet summarizes the features
of the PIC32MX1XX/2XX 28/36/44-pin
Family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 19.
“Comparator” (DS60001110), which is
available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The Analog Comparator module contains three
comparators that can be configured in a variety of
ways.

Following are some of the key features of this module:

+ Selectable inputs available include:
- Analog inputs multiplexed with 1/0 pins

- On-chip internal absolute voltage reference
(IVREF)

- Comparator voltage reference (CVREF)
+ Outputs can be Inverted
» Selectable interrupt generation

A block diagram of the comparator module is provided
in Figure 23-1.

FIGURE 23-1: COMPARATOR BLOCK DIAGRAM
C1INB @—’—CCH«W
C1INC
b COE
C1IND
CMP1
c10UT
. —{X
CREF
CPOL CMSTAT<C10UT>
C1INA ] CM1CON<COUT>
C2INB CCH<1:.0> p T CTMU module
(Pulse Generator)
caINe [X]
B COE
C2IND
CMP2 >—
C20UT
= S ) X
CREF
N CPOL CMSTAT<C20UT>
C2INA & CM2CON<COUT>
C3INB Z}—’ CCTZW
caINC [X]
h COE
C3IND
CMP3
CREF . o_& C30UT
C3INA [ CPOL CMSTAT<C30UT>
CM3CON<COUT>
CcVRer® . .
Note 1: Internally connected. See Section 24.0 “Comparator Voltage Reference
(CVREF)” for more information.
IVREF@ 2: Internal precision voltage reference (1.2V).
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 27-1: DEVCFGO: DEVICE CONFIGURATION WORD 0 (CONTINUED)
bit 18-10 PWP<8:0>: Program Flash Write-Protect bits(®)

Prevents selected program Flash memory pages from being modified during code execution.
111111111 = Disabled

111111110 = Memory below 0x0400 address is write-protected
111111101 = Memory below 0x0800 address is write-protected
111111100 = Memory below 0x0CO00 address is write-protected
111111011 = Memory below 0x1000 (4K) address is write-protected
111111010 = Memory below 0x1400 address is write-protected
111111001 = Memory below 0x1800 address is write-protected
111111000 = Memory below 0x1C00 address is write-protected
111110111 = Memory below 0x2000 (8K) address is write-protected
111110110 = Memory below 0x2400 address is write-protected
111110101 = Memory below 0x2800 address is write-protected
111110100 = Memory below 0x2C00 address is write-protected
111110011 = Memory below 0x3000 address is write-protected
111110010 = Memory below 0x3400 address is write-protected
111110001 = Memory below 0x3800 address is write-protected
111110000 = Memory below 0x3C00 address is write-protected
111101111 = Memory below 0x4000 (16K) address is write-protected

110111111 = Memory below 0x10000 (64K) address is write-protected
101111111 = Memory below 0x20000 (128K) address is write-protected
011111111 = Memory below 0x40000 (256K) address is write-protected

000000000 = All possible memory is write-protected

bit 9-5 Reserved: Write ‘1’
bit 4-3 ICESEL<1:0>: In-Circuit Emulator/Debugger Communication Channel Select bits(@)
11 = PGEC1/PGED1 pair is used
10 = PGEC2/PGED?2 pair is used
01 = PGEC3/PGEDS pair is used
00 = PGEC4/PGED4 pair is used®@

bit 2 JTAGEN: JTAG Enable bit®)
1 = JTAG is enabled
0 = JTAG is disabled

bit 1-0 DEBUG<1:0>: Background Debugger Enable bits (forced to ‘11’ if code-protect is enabled)

1x = Debugger is disabled
Ox = Debugger is enabled

Note 1. This bit sets the value for the JTAGEN bit in the CFGCON register.

2:  The PGEC4/PGEDA4 pin pair is not available on all devices. Refer to the “Pin Diagrams” section for
availability.
3: The PWP<8:7> bits are only available on devices with 256 KB Flash.
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REGISTER 27-2: DEVCFGL1: DEVICE CONFIGURATION WORD 1

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

r-1 r-1 r-1 r-1 r-1 r-1 R/P R/P

— FWDTWINSZ<1:0>

23:16

R/P R/P r-1 R/P R/P R/P R/P | R/P

FWDTEN WINDIS = WDTPS<4:0>

15:8

R/P R/P R/P R/P r-1 R/P R/P | R/P

FCKSM<1:0> FPBDIV<1:0> — OSCIOFNC POSCMOD<1:0>

7:0

R/P r-1 R/P r-1 r-1 R/P R/P | R/P

IESO = FSOSCEN = = FNOSC<2:0>

Legend:

r = Reserved bit P = Programmable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-26
bit 25-24

bit 23

bit 22

bit 21
bit 20-16

Note 1:

Reserved: Write ‘1’
FWDTWINSZ<1:0>: Watchdog Timer Window Size bits

11 = Window size is 25%
10 = Window size is 37.5%
01 = Window size is 50%
00 = Window size is 75%

FWDTEN: Watchdog Timer Enable bit

1 = Watchdog Timer is enabled and cannot be disabled by software
0 = Watchdog Timer is not enabled; it can be enabled in software

WINDIS: Watchdog Timer Window Enable bit

1 = Watchdog Timer is in non-Window mode
0 = Watchdog Timer is in Window mode

Reserved: Write ‘1’
WDTPS<4:0>: Watchdog Timer Postscale Select bits

10100 = 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

All other combinations not shown result in operation = 10100

Do not disable the Posc (POSCMOD = 11) when using this oscillator source.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 30-33:

12Cx BUS DATA TIMING REQUIREMENTS (SLAVE MODE) (CONTINUED)

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

Pz?\lrgm. Symbol Characteristics Min. Max. | Units Conditions
1S34 THD:STO |Stop Condition 100 kHz mode 4000 — ns —
Hold Time 400 kHz mode 600 — ns
1 MHz mode 250 ns
(Note 1)
1S40 TaA:scL | Output Valid from |100 kHz mode 0 3500 ns —
Clock 400 kHz mode 0 1000 | ns
1 MHz mode 0 350 ns
(Note 1)
1S45 TBF:SDA |Bus Free Time 100 kHz mode 4.7 — pus | The amount of time the bus
400 kHz mode 13 _ us must be free before a new
1 MHz mode 05 — us transmission can start
(Note 1)
1S50 CB Bus Capacitive Loading — 400 pF —
Note 1: Maximum pin capacitance = 10 pF for all 12Cx pins (for 1 MHz mode only).

DS60001168J-page 288
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32.0 DC AND AC DEVICE CHARACTERISTICS GRAPHS

Note: The graphs provided following this note are a statistical summary based on a limited number of samples and are provided for design guidance purposes
only. The performance characteristics listed herein are not tested or guaranteed. In some graphs, the data presented may be outside the specified operating
range (e.g., outside specified power supply range) and therefore, outside the warranted range.

FIGURE 32-1: /0 OUTPUT VOLTAGE HIGH (VoH) FIGURE 32-2: /0 OUTPUT VOLTAGE LOW (VoL)
-0.050 VOH (V) VOL (V)
0.050
-0. H36V He
o et
Y. 3.3V 0.040 3.3v
-0.035 — 0.035 s [

-0.025 < 0.025 V.

-0.020 SN 0.020 /
-0.015 Absolute Maximum l 0.015 { Absolute Maximum |

° NAVAN oo /-
i T e/

0.000 0.000
0.00 050 1.00 150 200 250 3.00 350 4.00 0.00 050 100 150 200 250 300 350 4.00

IOH(A)

/

/
v
IOH(A)
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note:

http://www.microchip.com/packaging

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

(o]
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| NOTE 5
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|
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

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
C1 '
w2 ‘
I I
oI 000U A
- _[ E
L1 L1
L1 L1
= =Nl
Cc2 ] — G
L1 L1 _[
T2 ] ] —?—
L1 L1
L1 L1
(- (- Y1
[ 1 {
—-xg0000000000
a1
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits MIN [ NOM [ MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 6.80
Optional Center Pad Length T2 6.80
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Width (X44) X1 0.35
Contact Pad Length (X44) Y1 0.80
Distance Between Pads G 0.25
Notes:

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

Microchip Technology Drawing No. C04-2103A
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