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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

MIPS32® M4K™

32-Bit Single-Core

72MHz

12C, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
34

256KB (256K x 8)

FLASH

64K x 8

2.5V ~ 3.6V

A/D 13x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-VQFN Exposed Pad

44-QFN (8x8)
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

TABLE 8:

PIN NAMES FOR 28-PIN GENERAL PURPOSE DEVICES WITHOUT VBAT

28-PIN QFN (TOP VIEW)®:234)

PIC32MX154F128B
PIC32MX174F256B

28—~ Y
Pin # Full Pin Name Pin # Full Pin Name

1 PGED2/AN2/C1IND/C2INB/C3IND/RPB0O/RBO 15 |TDO/RPBY9/SDA1/CTED4/PMD3/RB9
2 PGEC2/AN3/C1INC/C2INA/LVDIN/RPB1/CTED12/RB1 16 Vss
3 AN4/C1INB/C2IND/RPB2/SDA2/CTED13/RB2 17 VCAP
4 AN5/C1INA/C2INC/RTCC/RPB3/SCL2/RB3 18 PGED1/RPB10/CTED11/PMD2/RB10
5 Vss 19 PGEC1/TMS/RPB11/PMD1/RB11
6 OSC1/CLKI/RPA2/RA2 20 |AN12/PMDO/RB12
7 OSC2/CLKO/RPA3/PMAO/RA3 21 |AN11/RPB13/CTPLS/PMRD/RB13
8 SOSCI/RPB4/RB4®) 22 CVREFOUT/AN10/C3INB/RPB14/SCK1/CTED5/PMWR/RB14
9 SOSCO/RPA4/T1CK/CTED9/RA4 23 AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15
10 |VbpD 24 |AVss
11 PGED3/RPB5/ASDA2/PMD7/RB5 25 |AVDD
12 |PGEC3/RPB6/ASCL2/PMD6/RB6 26 |MCLR
13 |TDI/RPB7/CTED3/PMD5/INTO/RB7 27 | VREF+/ANO/C3INC/RPAO/ASDA1/CTED1/PMA1/RAQ
14 TCK/RPB8/SCL1/CTED10/PMD4/RB8 28 VREF-/AN1/RPA1/ASCL1/CTED2/RA1

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and 12.3 “Peripheral Pin Select” for

restrictions.

Shaded pins are 5V tolerant.
This is an input-only pin.

aprwn

Every I/0 port pin (RAX-RBX) can be used as a change notification pin (CNAx-CNBXx). See 12.0 “I/O Ports” for more information.
The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

TABLE 12:

PIN NAMES FOR 44-PIN GENERAL PURPOSE DEVICES WITHOUT VBAT

PIC32MX154F128D
PIC32MX174F256D

44-PIN QFN AND TQFP (TOP VIEW)(1:2:3.5)

Pin # Full Pin Name Pin # Full Pin Name

1 RPB9/SDA1/CTED4/PMA7/RB9 23 |AN4/C1INB/C2IND/RPB2/SDA2/CTED13/RB2
2 RPC6/PMAL1/RC6 24 | AN5/C1INA/C2INC/RTCC/RPB3/SCL2/PMA2/RB3
3 RPC7/PMCS1/RC7 25 AN6/RPCO/RCO
4 RPC8/PMD5/RC8 26 |AN7/RPC1/RC1
5 RPC9/CTED7/PMD6/RC9 27 |AN8/RPC2/PMWR/RC2
6 Vss 28 VDD
7 VCAP 29 |Vss
8 PGED1/RPB10/CTED11/PMA8/RB10 30 |OSC1/CLKI/RPA2/RA2
9 PGEC1/TMS/RPB11/PMA9/RB11 31 OSC2/CLKO/RPA3/RA3
10 |AN12/PMDO/RB12 32 | TDO/RPA8/PMD2/RA8
11 |AN11/RPB13/CTPLS/PMRD/RB13 33 |SOSCI/RPB4/CTED11/RB4
12 PGED4/PMA10/RA10 34 SOSCO/RPA4/T1CK/RA4
13 |PGEC4/TCK/CTED8/PMD3/RA7 35 | TDI/RPA9/PMD1/RA9
14 |CVREFOUT/AN10/C3INB/RPB14/SCK1/CTED5/RB14 36 |RPC3/RC3
15 AN9/C3INA/RPB15/SCK2/CTED6/PMAO/RB15 37 RPC4/PMD4/RC4
16 |AVss 38 [RPC5/PMD7/RC5
17 |AvbD 39 |Vss
18 |MCLR 40 |Vvobp
19 |VReF+/ANO/C3INC/RPAO/ASDAL/CTED1/RAO 41 |PGED3/RPB5/ASDA2/PMA3/RB5
20 |VREF-/AN1/RPA1/ASCL1/CTED2/RAl 42 |PGEC3/RPB6/ASCL2/PMA6/RB6
21 PGED2/AN2/C1IND/C2INB/C3IND/RPB0O/RBO 43 RPB7/CTED3/PMAS5/INTO/RB7
22 |PGEC2/AN3/C1INC/C2INA/LVDIN/RPB1/CTED12/RB1 44 |RPB8/SCL1/CTED10/PMA4/RB8

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and 12.3 “Peripheral Pin Select” for

restrictions.

N

Every 1/O port pin (RAX-RBXx) can be used as a change notification pin (CNAx-CNBx). See 12.0 “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.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

NOTES:
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 8-3: SPLLCON: SYSTEM PLL 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-o u-0 u-0 u-o RIW-y RIW-y RW-y
31:24
— — — — — PLLODIV<2:0>
U-0 U0 U-0 U-0 U0 RIW-y | RIW-y | RW-y
23:16
— — — — — PLLMULT<2:0>
58 u-0 U0 u-0 u-0 U0 rRwy | Rwy | Rwy
’ — — — — — PLLIDIV<2:0>
0 RIW-y u-0 u-0 u-0 u-0 U-0 u-0 u-0
’ PLLICLK — — — — — — —
Legend: y = Value set from Configuration bits on POR

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

bit 31-27
bit 26-24

bit 23-19
bit 18-16

bit 15-11

Unimplemented: Read as ‘0’

PLLODIV<2:0>: System PLL Output Clock Divider bits

111 = PLL Divide by 16
110 = PLL Divide by 12
101 = PLL Divide by 8
100 = PLL Divide by 6
011 = PLL Divide by 4
010 = PLL Divide by 3
001 = PLL Divide by 2
000 = PLL Divide by 1

The default setting is specified by the FPLLODIV<2:0> Configuration bits in the DEVCFG2 register. Refer
to Register 30-3 in 30.0 “ Special Features” for information.

Unimplemented: Read as ‘0’

PLLMULT<2:0>: System PLL Multiplier bits
111 = Multiply by 24
110 = Multiply by 21
101 = Multiply by 20
100 = Multiply by 19
011 = Multiply by 18
010 = Multiply by 17
001 = Multiply by 16
000 = Multiply by 15

The default setting is specified by the FPLLMULT<6:0> Configuration bits in the DEVCFG2 register. Refer
to Register 30-3 in 30.0 “ Special Features” for information.

Unimplemented: Read as ‘0’

Note 1:

2:

Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.

Writes to this register are not allowed if the SPLL is selected as a clock source (COSC<2:0> = 001).

© 2016 Microchip Technology Inc.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 8-6: REFOOTRIM: REFERENCE OSCILLATOR TRIM REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 ROTRIM<8:1>
R/W-0 R-0 u-0 u-0 u-0 u-0 u-0 u-0
2316 IRoTRIM<0> | — — — — — — —
158 u-0 R-0 u-0 u-0 u-0 u-0 u-0 u-0
70 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-23 ROTRIM<8:0>: Reference Oscillator Trim bits

111111111 =511/512 divisor added to RODIV value
111111110 =510/512 divisor added to RODIV value

100000000 = 256/512 divisor added to RODIV value

000000010 = 2/512 divisor added to RODIV value
000000001 = 1/512 divisor added to RODIV value
000000000 = 0 divisor added to RODIV value

bit 22-0 Unimplemented: Read as ‘0’

Note 1. While the ON bit (REFOOCON<15>) is ‘1’, writes to this register do not take effect until the DIVSWEN bit
is also setto ‘1'.

2. Do not write to this register when the ON bit (REFOOCON<15>) is not equal to the ACTIVE bit
(REFOOCON<8>).

3. Specified values in this register do not take effect if RODIV<14:0> hits (REFO0CON<30:16>) = 0.

© 2016 Microchip Technology Inc. Advance Information DS60001404A-page 89
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TABLE 9-3: DMA CHANNELS 0-3 REGISTER MAP (CONTINUED)
2 Bits
o - 5} %)
= oS> 2 ©
23| g | § 2
Tg ‘;.',5 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 18/2 171 16/0 -
2> om <
£

31:16 — — — — — — — — — — — — — — — —  |oo00
3280 [DCH2CPTR

15:0 CHCPTR<15:0> 0000

31:16 — — — — — — — — — | — — — | — | — — | — 0000
3290 | DCH2DAT

15:0 — — — — — — — — CHPDAT<7:0> 0000

31|  — — — — — — — — — — — — — — — | — Joooo
32A0| DCH3CON

15:0 | CHBUSY — — — — — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> OOFF
32B0 [DCH3ECON

15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO0
32¢0| DCHSINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE |0000

15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000

31:16 0000
32D0| DCH3SSA CHSSA<31:0>

15:0 0000

31:16 0000
32E0| DCH3DSA CHDSA<31:0>

15:0 0000

31:16| — = = = [ = = = — [ =1 = = - [ =1 = — | — Joooo
32F0 | DCH3SSIZ

15:0 CHSSIZ<15:0> 0000

3116 — — — = [ = — — — 1 =1 = — = [ =1 = — | — Joooo
3300 | DCH3DSIZ

15:0 CHDSIZ<15:0> 0000

3116| — = = = [ = = = — [ =1 = = - [ =1 = — | — Joooo
3310 |DCH3SPTR

15:0 CHSPTR<15:0> 0000

3116 — — — = [ = — — — 1 =1 = — = [ =1 = — | — Joooo
3320 [DCH3DPTR

15:0 CHDPTR<15:0> 0000

31:16| — = = = [ = = = — [ =1 = = - [ =1 = — | — Joooo
3330 | DCH3CSsIZ

15:0 CHCSIZ<15:0> 0000

3116 — — — = [ = — — — 1 =1 = — = [ =1 = — | — Joooo
3340 [DCH3CPTR

15:0 CHCPTR<15:0> 0000

31:16| — = = = = = = = = [ = = - [ =1 = — | — Joooo
3350 | DCH3DAT

15:0 — — — — — — — — CHPDAT<7:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See 12.2 “CLR, SET and INV Registers” for more

information.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

NOTES:
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 10-6:

CHEW1: CACHE WORD 1

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEW1<31:24>
2316 RWx | Rwx Rwx | Rwx | Rwx RIW-x RIW-X RIW-x
CHEW1<23:16>
58 Rwx [ Rwx RWx [ Rwx [ R RIW-X RIW-x RIW-x
CHEW1<15:8>
0 RWx [ Rwx RWx | Rwx [ RMWx RIW-X RIW-x RIW-x
' CHEW1<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 CHEW1<31:0>: Word 1 of the cache line selected by the CHEIDX<3:0> bits (CHEACC<3:0>)
Readable only if the device is not code-protected.

REGISTER 10-7: CHEW2: CACHE WORD 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEW2<31:24>
0316 RWx | R RWx | Rwx | Rwx RIW-x RIW-x RIW-x
' CHEW2<23:16>
58 RWx | Rwx RWx | Rwx | Rwx RIW-x RIW- RIW-x
CHEW2<15:8>
70 R/W-x | R/W-x R/W-x | R/W-x | R/W-x R/W-x R/W-x | R/W-x
' CHEW2<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 CHEW2<31:0>: Word 2 of the cache line selected by the CHEIDX<3:0> hits (CHEACC<3:0>)
Readable only if the device is not code-protected.

© 2016 Microchip Technology Inc. Advance Information
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 10-10: CHEHIT: CACHE HIT STATISTICS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEHIT<31:24>
2316 Rwx | Rwx | Rwx | Rwx | Rwx | Rwx | Rwx | RwWx
CHEHIT<23:16>
58 Rwx [ Rwx | Rwx | Rwx [ Rwx | Rwx | Rwx | Rwx
CHEHIT<15:8>
0 rRwx [ rwx | rwx | Rwx | Rwx | Rwx [ Rwx [ Rwx
' CHEHIT<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 CHEHIT<31:0>: Cache Hit Count bits

Incremented each time the processor issues an instruction fetch or load that hits the prefetch cache from a
cacheable region. Non-cacheable accesses do not modify this value.

REGISTER 10-11: CHEMIS: CACHE MISS STATISTICS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEMIS<31:24>
2316 R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x
' CHEMIS<23:16>
158 Rwx | Rwx | Rwx [ Rwx | Rwx [ Rwx | Rwx | Rwx
CHEMIS<15:8>
70 R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x
CHEMIS<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-0 CHEMIS<31:0>: Cache Miss Count bits

Incremented each time the processor issues an instruction fetch from a cacheable region that misses the
prefetch cache. Non-cacheable accesses do not modify this value.

© 2016 Microchip Technology Inc. Advance Information DS60001404A-page 121



PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

27.0 HIGH/LOW-VOLTAGE DETECT The High/Low-Voltage Detect (HLVD) module is a
(H LVD) programmable circuit that can be used to specify both
the device voltage trip point and the direction of
Note: This data sheet summarizes the change. When enabled, a HLVD event will act to dis-
features of the PIC32MXLXX/2XX XLP able the Flash controller from executing a programming
family of devices. It is not intended to be sequence. This module is used to ensure the supply
a comprehensive reference source. To voltage is sufficient for programming.
complement the information in this data The HLVD module is an interrupt-driven supply-level
sheet, refer to Section 38. “High/Low- detection. The voltage detection monitors the internal
Voltage Detect (HLVD)”, which is power supply.
available from the Docu_mentatlon > The HLVD module provides the following features:
Reference Manual section of the
Microchip PIC32 web site * Detection hysteresis
(www.microchip.com/pic32). « Detection of low-to-high or high-to-low voltage
changes

« Generation of Non-Maskable Interrupts (NMI)
« LVDIN pin to provide external voltage trip point

FIGURE 27-1: PROGRAMMABLE HLVD MODULE BLOCK DIAGRAM
Externally Generated
Trip Point
VDD

L |
S |

LVDIN | Db HLVDL<3:0> |

I ; I

I I

L | |
| ON VDIR |

| . |

| * ) HLVD |

| E \ Event |

IS . D
I & I
—

I I

I I

| Band Gap |

| Reference |

I I
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I L I
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28.1 CTMU Control Registers
TABLE 28-1:. CTMU REGISTER MAP
@ Bits
2~ s ] (%)
- ¥ o o 2
2g| B2 g @
Tg o §§ = 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
2= [ <
£
A200 leTMUCON 31:16 |[EDG1MOD|EDG1POL EDG1SEL<3:0> EDG2STAT |[EDG1STAT|[EDG2MOD| EDG2POL EDG2SEL<3:0> — — |0000
h 15:0 ON — CTMUSIDL| TGEN EDGEN |EDGSEQEN IDISSEN | CTTRIG ITRIM<5:0> IRNG<1:0> 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 its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See 12.2 “CLR, SET and INV Registers” for more

information.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 28-1: CTMUCON: CTMU CONTROL REGISTER (CONTINUED)
bit 10 EDGSEQEN: Edge Sequence Enable bit

1 = Edgel must occur before Edge2 can occur

0 = No edge sequence is needed
bit 9 IDISSEN: Analog Current Source Control bit(®

1 = Analog current source output is grounded

0 = Analog current source output is not grounded
bit 8 CTTRIG: Trigger Control bit

1 = Trigger output is enabled

0 = Trigger output is disabled
bit 7-2 ITRIM<5:0>: Current Source Trim bits

011111 = Maximum positive change from nominal current
011110

000001 = Minimum positive change from nominal current
000000 = Nominal current output specified by IRNG<1:0>
111111 = Minimum negative change from nominal current

100010
100001 = Maximum negative change from nominal current
bit 1-0  IRNG<1:0>: Current Range Select bits®®)

11 = 100 times base current
10 = 10 times base current

01 = Base current level

00 = 1000 times base current®

Note 1: When this bit is set for Pulse Delay Generation, the EDG2SEL<3:0> bits must be set to ‘1110’ to select
C20UT.

2.  The ADC module Sample and Hold capacitor is not automatically discharged between sample/conversion
cycles. Software using the ADC as part of a capacitive measurement, must discharge the ADC capacitor
before conducting the measurement. The IDISSEN bit, when set to ‘1’, performs this function. The ADC
module must be sampling while the IDISSEN bit is active to connect the discharge sink to the capacitor
array.

3. Refer to the CTMU Current Source Specifications (Table 33-42) in 33.0 “Electrical Characteristics” for
current values.

4: This bit setting is not available for the CTMU temperature diode.

© 2016 Microchip Technology Inc. Advance Information DS60001404A-page 261
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29.4 Deep Sleep (DSCTRL) Control Registers

TABLE 29-1: POWER-SAVING MODES REGISTER SUMMARY
é R . . Bits S
T ¥ & = g
<3 HE & @
§ t.'; & g 5 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 5
f>g <
0000 | DSCON 31:16 — — — — — — = = = = = = = = = = 0000
15:0 | DSEN — DSGPREN | RTCDIS — — — RTCCWDIS — — — — — WAKEDIS | DSBOR | RELEASE | 0000
0010 | DSWAKE | 31:16 — — — — — = = = = = = = = = = = 0000
15:0 — — — — — — — DSINTO DSFLT — — DSWDT | DSRTC | DSMCLR — — 0000
0020 | DSGPROM| 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0040 | DSGPR1 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0044 | DSGPR2 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0048 | DSGPR3 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
004C | DSGPR4 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0050 | DSGPR5 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0054 | DSGPR6 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0058 | DSGPR7 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
005C | DSGPR8 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0060 | DSGPR9 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0064 | DSGPR10 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0068 | DSGPR11 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
Legend: — = unimplemented, read as ‘0.
Note 1: The DSGPRO register is persistent in all device modes of operation.

2:  The Deep Sleep Control registers can only be accessed after the system unlock sequence has been performed. In addition, these registers must be written twice.
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TABLE 29-1: POWER-SAVING MODES REGISTER SUMMARY
§ _ . Bits 5
S & o o 2]
2| Zg | & 3
§ t.'; g 3 = 31/15 30/14 29/13 28/12 27/11 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 g
.; <
006C | DSGPR12 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0070 | DSGPR13 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0074 |DSGPR14 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0078 | DSGPR15 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
007C | DSGPR16 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0080 | DSGPR17 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0084 | DSGPR18 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0088 | DSGPR19 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
008C | DSGPR20 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0090 |DSGPR21 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0094 |DSGPR22 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0098 | DSGPR23 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
009C | DSGPR24 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
00AO | DSGPR25 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
00A4 | DSGPR26 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
Legend: — = unimplemented, read as ‘0".
Note 1: The DSGPRO register is persistent in all device modes of operation.

2:  The Deep Sleep Control registers can only be accessed after the system unlock sequence has been performed. In addition, these registers must be written twice.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 30-2: 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/P R/P R/P R/P R/P | R/P

FWDTEN WINDIS |WDTSPGM 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>

70

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 hit 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

WDTSPGM: Watchdog Timer Stop During Flash Programming bit
1 = Watchdog Timer stops during Flash programming
0 = Watchdog Timer runs during Flash programming

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 = 1:64
00101 = 1:32
00100 = 1:16
00011 =1:8

00010 =1:4

00001 =1:2

00000 =1:1

All other combinations not shown result in operation = 10100

Do not disable the Posc (POSCMOD = 11) when using this oscillator source.

© 2016 Microchip Technology Inc. Advance Information DS60001404A-page 281



PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 30-2: DEVCFG1: DEVICE CONFIGURATION WORD 1 (CONTINUED)

bit 15-14

bit 13-12

bit 11
bit 10

bit 9-8

bit 7

bit 6
bit 5

bit 4-3
bit 2-0

Note 1:

FCKSM<1:0>: Clock Switching and Monitor Selection Configuration bits
1x = Clock switching is disabled, Fail-Safe Clock Monitor is disabled
01 = Clock switching is enabled, Fail-Safe Clock Monitor is disabled
00 = Clock switching is enabled, Fail-Safe Clock Monitor is enabled

FPBDIV<1:0>: Peripheral Bus Clock Divisor Default Value bits
11 = PBCLK is SYSCLK divided by 8
10 = PBCLK is SYSCLK divided by 4
01 = PBCLK is SYSCLK divided by 2
00 = PBCLK is SYSCLK divided by 1

Reserved: Write ‘1’

OSCIOFNC: CLKO Enable Configuration bit

1 = CLKO output disabled

0 = CLKO output signal active on the OSCO pin; Primary Oscillator must be disabled or configured for the
External Clock mode (EC) for the CLKO to be active (POSCMOD<1:0> =11 or 00)

POSCMOD<1:0>: Primary Oscillator Configuration bits

11 = Primary Oscillator is disabled

10 = HS Oscillator mode is selected

01 = XT Oscillator mode is selected

00 = External Clock mode is selected

IESO: Internal External Switchover bit

1 = Internal External Switchover mode is enabled (Two-Speed Start-up is enabled)
0 = Internal External Switchover mode is disabled (Two-Speed Start-up is disabled)

Reserved: Write ‘1’

FSOSCEN: Secondary Oscillator Enable bit
1 = Enable Secondary Oscillator
0 = Disable Secondary Oscillator

Reserved: Write ‘1’

FNOSC<2:0>: Oscillator Selection bits

111 = Fast RC Oscillator with divide-by-N (FRCDIV)

110 = FRCDIV16 Fast RC Oscillator with fixed divide-by-16 postscaler

101 = Low-Power RC Oscillator (LPRC)

100 = Secondary Oscillator (Sosc)

011 = Primary Oscillator (Posc) with PLL module (XT+PLL, HS+PLL, EC+PLL)
010 = Primary Oscillator (XT, HS, EC)(D)

001 = Fast RC Oscillator with divide-by-N with PLL module (FRCDIV+PLL)
000 = Fast RC Oscillator (FRC)

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

TABLE 33-33: 12Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE) (CONTINUED)

Standard Operating Conditions: 2.5V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp
Pa;\:(a)\m. Symbol Characteristics Min.® Max. Units Conditions
IM40 Taa:scL |Output Valid 100 kHz mode — 3500 ns —
from Clock 400 kHz mode — 1000 ns —
1 MHz mode — 350 ns —
(Note 2)
IM45 | TBF:SDA |Bus Free Time |100 kHz mode 4.7 — us | The amount of time the
400 kHz mode 13 — us EU? must be free
efore a new
1 MHz mode 05 o HS transmission can start
(Note 2)
IM50 Cs Bus Capacitive Loading — 400 pF —
IM51 TPGD Pulse Gobbler Delay 52 312 ns See Note 3

Note 1: BRG is the value of the 12C Baud Rate Generator.
2:  Maximum pin capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
3. The typical value for this parameter is 104 ns.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

TABLE 33-34: 12Cx BUS DATA TIMING REQUIREMENTS (SLAVE MODE) (CONTINUED)

Standard Operating Conditions: 2.5V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp
Pa;\:gm. 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 — us | The amount of time the bus
400 kHz mode 1.3 _ us |mustbe free before a new
1 MHz mode 05 — s transmission can start
(Note 1)
1S50 Cs Bus Capacitive Loading — 400 pF —

Note 1: Maximum pin capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

FIGURE 33-23: EJTAG TIMING CHARACTERISTICS
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TABLE 33-43: EJTAG TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.5V to 3.6V
(unless otherwise stated)

Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp

Pa’\rlzm. Symbol Description® Min. | Max. | Units Conditions

EJ1 TTCKCYC TCK Cycle Time 25 — ns —

EJ2 TTCKHIGH TCK High Time 10 — ns —

EJ3 TTCKLOW TCK Low Time 10 — ns —

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

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

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

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

EJ8 TTRSTLOW  |TRST Low Time 25 — ns —

EJ9 TRF TAP Signals Rise/Fall Time, All — — ns —
Input and Output

Note 1: These parameters are characterized, but not tested in manufacturing.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

44-| ead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN I NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [ 0° 3.5° 7°
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. 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 C04-076B
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