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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

72MHz

I2C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
34

128KB (128K x 8)

FLASH

32Kx 8

2.5V ~ 3.6V

A/D 13x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

44-TQFP

44-TQFP (10x10)

https://www.e-xfl.com/product-detail/microchip-technology/pic32mx154f128dt-v-pt

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic32mx154f128dt-v-pt-4382218
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

Pin Diagrams

TABLE 3: PIN NAMES FOR 28-PIN GENERAL PURPOSE DEVICES WITH VBAT

28-PIN SOIC (TOP VIEW)(12:3)

K‘ soic J

PIC32MX155F128B
PIC32MX175F256B

R EE RN RN EE RS AN

R EEEEEENNEEEDN

Pin # Full Pin Name Pin # Full Pin Name
1 |MCLR 15 |PGEC3/RPB6/ASCL2/PMD6/RB6
2 | VREF+/ANO/C3INC/RPAO/ASDAL/CTED1/PMAL/RAQ 16 |TDIRPB7/CTED3/PMDS5/INTO/RB7
3 |VREF-/AN1/RPA1/ASCL1/CTED2/PMRD/RAL 17 |TCK/RPB8/SCL1/CTED10/PMD4/RB8
4 |PGED2/AN2/C1IND/C2INB/C3IND/RPBO/RBO 18 |TDO/RPBY/SDA1/CTED4/PMD3/RBY
5 | PGEC2/AN3/C1INC/C2INA/LVDIN/RPB1/CTED12/RB1 19 |Vss
6 |AN4/C1INB/C2IND/RPB2/SDA2/CTED13/RB2 20 |VvCAP
7 | ANS/C1INA/C2INC/RTCC/RPB3/SCL2/CTPLS/RB3 21 |PGED1/RPB10/CTED11/PMD2/RB10
8 |vss 22 |PGEC1/TMS/RPB11/PMD1/RB11
9 |OSCI1/CLKI/RPA2/RA2 23 |AN12/PMDO/RB12
10 |OSC2/CLKO/RPA3/PMAO/RA3 24 |veaT
11 |SOSCI/RPB4/RB4™ 25 | CVREFOUT/AN10/C3INB/RPB14/SCK1/CTED5/PMWR/RB14
12 |SOSCO/RPA4ITICK/CTED9/RA4 26 |AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15
13 |Vop 27 |Avss
14 |PGED3/RPB5/ASDA2/PMD7/RB5 28 |AvbD

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.

2:  Every I/O port pin (RAx-RBX) can be used as a change notification pin (CNAx-CNBXx). See 12.0 “1/O Ports” for more information.
3:  Shaded pins are 5V tolerant.
4:  This is an input-only pin.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 4-5: BMXDRMSZ: DATA RAM 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
R R R R R R R R
31:24 BMXDRMSZ<31:24>
R | R R R | R | R | R R
23:.16 BMXDRMSZ<23:16>
R | R R R | R | R | R R
15:8
BMXDRMSZ<15:8>
' R | R R R | R | R | R R
70 BMXDRMSZ<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 BMXDRMSZ<31:0>: Data RAM Memory (DRM) Size bits
Static value that indicates the size of the Data RAM in bytes:

0x00008000 = Device has 32 KB RAM
0x00010000 = Device has 64 KB RAM

REGISTER 4-6: BMXPUPBA: PROGRAM FLASH (PFM) USER PROGRAM BASE 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 U0 U-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 RIW-0 RIW-0 RIW-0 RW-0
23:16
= = = = BMXPUPBA<19:16>
158 RIW-0 RIW-0 RW-0 RIW-0 RW-0 | R-0 |  Ro R-0
' BMXPUPBA<15:8>
-0 R-0 R-0 R-0 RO | RO | R-0 |  Rro R-0
' BMXPUPBA<7:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bitis set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bitis unknown

bit 31-20
bit 19-11
bit 10-0

Unimplemented: Read as ‘0’

BMXPUPBA<19:11>: Program Flash (PFM) User Program Base Address bits

BMXPUPBA<10:0>: Read-Only bits
This value is always ‘0’, which forces 2 KB increments

Note 1:

At Reset, the value in this register is forced to zero, which causes all of the RAM to be allocated to Kernal

mode data

usage.

The value in this register must be less than or equal to BMXPFMSZ.

DS60001404A-page 52
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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



PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

9.0 DIRECT MEMORY ACCESS
(DMA) CONTROLLER
Note: This data sheet summarizes the features

of the PIC32MX1XX/2XX 28/44-pin XLP
Family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 31. “Direct Mem-
ory Access (DMA) Controller”
(DS60001117), which is available from the
Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).

The PIC32 Direct Memory Access (DMA) controller is a
bus master module useful for data transfers between
different devices without CPU intervention. The source
and destination of a DMA transfer can be any of the
memory mapped modules existent in the PIC32, such
as Peripheral Bus devices: SPI, UART, PMP, etc., or
memory itself. Figure 9-1 show a block diagram of the
DMA Controller module.

The DMA Controller module has the following key
features:
« Four identical channels, each featuring:

- Auto-increment source and destination
address registers

- Source and destination pointers

- Memory to memory and memory to
peripheral transfers

< Automatic word-size detection:
- Transfer granularity, down to byte level

- Bytes need not be word-aligned at source
and destination

« Fixed priority channel arbitration
« Flexible DMA channel operating modes:

- Manual (software) or automatic (interrupt)
DMA requests

- One-Shot or Auto-Repeat Block Transfer
modes

- Channel-to-channel chaining
¢ Flexible DMA requests:

- A DMA request can be selected from any of
the peripheral interrupt sources

- Each channel can select any (appropriate)
observable interrupt as its DMA request
source

- A DMA transfer abort can be selected from
any of the peripheral interrupt sources

- Pattern (data) match transfer termination
¢ Multiple DMA channel status interrupts:

- DMA channel block transfer complete

- Source empty or half empty

- Destination full or half full

- DMA transfer aborted due to an external
event

- Invalid DMA address generated
« DMA debug support features:

- Most recent address accessed by a DMA
channel

- Most recent DMA channel to transfer data
¢« CRC Generation module:

- CRC module can be assigned to any of the
available channels

- CRC module is highly configurable

FIGURE 9-1: DMA BLOCK DIAGRAM
Interrupt
Controller PR L
{
: Address Channel 0 %
<P:er|pheral B::us> Decoder _ Control ~ [*™10 ¢
Channel 1 Bus Device Bus and
|
:,|> Control  [*™|" Y ™ |nterface Bus Arbitration
: 12
I
Global Control \| Channeln | i,
(DMACON) Control

Channel Priority
Arbitration
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

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

bit 4

bit 3

bit 2

bit 1

bit O

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

DS60001404A-page 106 Advance Information © 2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 10-2: CHEACC: CACHE ACCESS 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 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
CHEWEN — — — — — — —
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 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ — — — — CHEIDX<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit31 CHEWEN: Cache Access Enable bits for registers CHETAG, CHEMSK, CHEWO0, CHEW1, CHEW?2, and
CHEW3

1 = The cache line selected by CHEIDX<3:0> is writeable
0 = The cache line selected by CHEIDX<3:0> is not writeable

bit 30-4 Unimplemented: Write ‘0’; ignore read

bit 3-0 CHEIDX<3:0>: Cache Line Index bits
The value selects the cache line for reading or writing.

DS60001404A-page 116 Advance Information © 2016 Microchip Technology Inc.
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TABLE 12-7: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP

? Bits
e | ) o
3| #g < 2
2| o3 e &
g m &9 z 5 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 <:(
£

31:16 — — — — — — — — — — — — — — _ — 0000
FBOO RPAOR

150 — _ _ _ _ _ _ _ _ _ — — RPA0<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FBO4 RPALR

150 — _ _ _ _ _ _ _ _ _ — — RPA1<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FBO8 RPA2R

150 — = = = = = = = — — — — RPA2<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FBOC RPA3R

150 — = = = = = = = — — — — RPA3<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB10 RPA4R

150 — _ _ _ _ _ _ _ _ _ — — RPA4<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB20 | RPASR(Y

150 — _ _ _ _ _ _ _ _ _ — — RPA8<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB24 | RPAR(

150 — _ _ _ _ _ _ _ _ _ — — RPA9<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB2C RPBOR

150 — _ _ _ _ _ _ _ _ _ — — RPB0<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB30 RPB1R

150 — _ _ _ _ _ _ _ _ _ _ — RPB1<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB34 RPB2R

150 — _ _ _ _ _ _ _ _ _ _ — RPB2<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB38 RPB3R

150 — _ _ _ _ _ _ _ _ _ _ — RPB3<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB3C RPB4R

150 — _ _ _ _ _ _ _ _ _ _ — RPB4<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB40 RPB5R

150 — _ _ _ _ _ _ _ _ _ _ — RPB5<3:0> 0000

31:16 — — — — — — — — — — — — — — | _ — 0000
FB44 | RPB6R®?

150 — = = = = = = = — — — — RPB6<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is only available on 44-pin devices.

2:
3:

This register is only available on USB devices.
This register is only available on VBAT devices.

ATINVA d1X NId-71/8¢ XXZ/IXXTXNCEDId
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14.2 Timer Control Registers

TABLE 14-1: TIMER2-TIMERS5 REGISTER MAP
@ Bits
o I <] [%)
- H#* o =] 2
S ol a0 % 7]
Io| oE | @ &
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 17/1 16/0 —
= [a1] <
£
31:16 — — — — — — — — — — — — — — — — 0000
0800 |T2CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> T32 — TCS — 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
0810 | TMR2
15:0 TMR2<15:0> 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
0820 | PR2
15:0 PR2<15:0> FFFF
31:16 — — — — — — — — — — | — | — — — — — 0000
0AO00 |T3CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCS — 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
0A10 | TMR3
15:0 TMR3<15:0> 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
0A20 | PR3
15:0 PR3<15:0> FFFF
31:16 — — — — — — — — — — | — | — — — — — 0000
0CO00 |T4CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> T32 — TCS — 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
0C10 | TMR4
15:0 TMR4<15:0> 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
0C20 | PR4
15:0 PR4<15:0> FFFF
31:16 — — — — — — — — — — | — | — — — — — 0000
OEOO |T5CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCS — 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
0E10 | TMR5
15:0 TMR5<15:0> 0000
31:16 — — — — — — — — — — | — | — — — — — 0000
OE20 | PR5
15:0 PR5<15:0> FFFF
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.

ATINVYA d1X NId-717/8¢ XXZ/IXXTXWNCEDId



PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

19.0 SERIAL PERIPHERAL
INTERFACE (SPI)

This data sheet summarizes the features
of the PIC32MX1XX/2XX 28/44-pin XLP
Family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 23. “Serial
Peripheral Interface (SPIy”
(DS60001106), which is available from the
Documentation > Reference Manual
section of the Microchip PIC32 web site

Note:

The following are key features of the SPI module:

* Master mode and Slave mode support

» Four clock formats

« Enhanced Framed SPI protocol support

« User-configurable 8-bit, 16-bit and 32-bit data width
« Separate SPI FIFO buffers for receive and transmit

- FIFO buffers act as 4/8/16-level deep FIFOs
based on 32/16/8-bit data width

« Programmable interrupt event on every 8-bit,
16-bit and 32-bit data transfer

e Operation during Sleep and Idle modes
¢ Audio Codec Support:

2
(www.microchip.com/pic32). - 1°S protocol
- Left-justified
The SPI module is a synchronous serial interface that - Right-justified
is useful for communicating with external peripherals - PCM
and other microcontrollers. These peripheral devices
may be Serial EEPROMSs, Shift registers, display driv-
ers, Analog-to-Digital Converters (ADC), etc. The
PIC32 SPI module is compatible with Motorola® SPI
and SIOP interfaces.
FIGURE 19-1: SPI MODULE BLOCK DIAGRAM
<: Internal
]> Data Bus
| SPIxBUF | \
FIFOs Share Address SPIXBUF
|<__//
X
SDIx
e
SDOx Shift MCLKSEL
Control
Slave Select Clock Edge
_Ez and Frame Control Select
SSX/ESYNC Sync Control 1l REFCLK
& g Baud Rate |
Generator
SCKx 0O—— PBCLK
Note: Access SPIXTXB and SPIXRXB FIFOs via SPIXBUF register. MSTEN

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

21.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

Note:  This data sheet summarizes the features
of the PIC32MX1XX/2XX 28/44-pin XLP
Family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 21. “Universal
Asynchronous Receiver Transmitter
(UART)” (DS60001107), which is
available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The UART module is one of the serial 1/O modules
available in PIC32MX1XX/2XX 28/44-pin XLP Fam-
ily devices. The UART is a full-duplex, asynchro-
nous communication channel that communicates with
peripheral devices and personal computers through
protocols, such as RS-232, RS-485, LIN, and IrDA®.
The UART module also supports the hardware flow
control option, with UXCTS and UxXRTS pins, and
also includes an IrDA encoder and decoder.

The following are key features of the UART module:

Figure 21-1 illustrates a simplified block diagram of the

Full-duplex, 8-bit or 9-bit data transmission
Even, Odd or No Parity options (for 8-bit data)
One or two Stop bits

Hardware auto-baud feature

Hardware flow control option

Fully integrated Baud Rate Generator (BRG) with
16-hit prescaler

Baud rates ranging from 33.4 bps to 17.5 Mbps at
72 MHz

8-level deep First In First Out (FIFO) transmit data
buffer

8-level deep FIFO receive data buffer

Parity, framing and buffer overrun error detection
Support for interrupt-only on address detect

(9th bit = 1)

Separate transmit and receive interrupts
Loopback mode for diagnostic support

LIN protocol support

IrDA encoder and decoder with 16x baud clock
output for external IrDA encoder/decoder support
Auto-baud support

Ability to receive data during Sleep mode

UART module.
FIGURE 21-1: UART SIMPLIFIED BLOCK DIAGRAM
PBCLK —»|
Baud Rate Generator
N IrDA® >,
— Hardware Flow Control |< |< KI UXRTS/BCLKX
g f — @ UXCTS
—— UARTX Receiver - - 5 X UXRX
P UARTX Transmitter v »@ UXTX
Note: Not all pins are available for all UART modules. Refer to the device-specific pin diagram for more information.

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

REGISTER 21-1:

UxMODE: UARTx MODE 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
3124 u-0 u-0 U-0 U-0 u-0 u-0 u-0 u-0

R/W-0 R-0, HS, HC u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
23:16 SLPEN ACTIVE — — — CLKSEL<1:0> RUNOVF
R/W-0 u-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0

158 ON — SIDL IREN RTSMD — UEN<1:0>()

) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

0 WAKE LPBACK ABAUD RXINV BRGH PDSEL<1:0> STSEL

Legend: HS = Hardware set HC = Hardware cleared
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 31-24
bit 23

bit 22

bit 21-19
bit 18-17

bit 16

bit 15

bit 14
bit 13

Note 1:

Unimplemented: Read as ‘0’

SLPEN: Run During Sleep Enable bit
1 = UARTx BRG clock runs during Sleep mode
0 = UARTX BRG clock is turned off during Sleep mode
Note:  SLPEN =1 only applies if CLKSEL = FRC. All clocks, as well as the UART, are disabled in Deep
Sleep mode.
ACTIVE: UARTx Module Running Status bit
1 = UARTx module is active (UXMODE register should not be updated)
0 = UARTx module is not active (UXMODE register can be updated)
Unimplemented: Read as ‘0’
CLKSEL<1:0>: UARTx Module Clock Selection bits

11 = BRG clock is PBCLK2

10 = BRG clock is FRC

01 = BRG clock is SYSCLK (turned off in Sleep mode)
00 = BRG clock is PBCLK2 (turned off in Sleep mode)

RUNOVF: Run During Overflow Condition Mode bit

1 = When an Overflow Error (OERR) condition is detected, the shift register continues to run to remain
synchronized

0 = When an Overflow Error (OERR) condition is detected, the shift register stops accepting new data
(Legacy mode)

ON: UARTX Enable bit

1 = UARTx module is enabled. UARTX pins are controlled by UARTXx as defined by UEN<1:0>and UTXEN
control bits

0 = UARTx module is disabled. All UARTX pins are controlled by corresponding bits in the PORTx, TRISX,
and LATx registers; UARTx power consumption is minimal

Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode bit

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

These hits are present for legacy compatibility, and are superseded by PPS functionality on these devices
(see 12.3 “Peripheral Pin Select” for more information).
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REGISTER 22-7:

PMRADDR: PARALLEL PORT READ ADDRESS REGISTER

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

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 — — — — — — — —
158 u-0 R/IW-0 u-0 u-0 u-0 R/IW-0 R/W-0 R/W-0

' — RCS1 — — — RADDR<10:8>
7:0 R/W-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 R/W-0 R/W-0
RADDR<7:0>
Legend:

X = Bit is unknown

bit 31-15 Unimplemented: Read as ‘0’

bit 14

bit 13-11
bit 10-0

RCS1: Chip Select 1 bit

1 = Chip Select 1 is active
0 = Chip Select 1 is inactive (RADDR14 function is selected)

Unimplemented: Read as ‘0’
RADDR<13:0>: Address bits

Note:

This register is only used when the DUALBUF bit (PMCON<17>) is set to ‘1".
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REGISTER 23-5:

ALRMTIME: ALARM TIME VALUE 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 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 _ _ HR10<1:0> HRO1<3:0>
_ U0 RIW-x RWx | Rwx RIW-x Rwx | Rwx | RWx
23:16 — MIN10<2:0> MIN01<3:0>
. U-0 RW-x | Rwx | Rwx RW-x RW-x | RWx | RWwx
158 — SEC10<2:0> SEC01<3:0>
-0 U0 U0 U0 U0 U0 U0 U0 U0
Legend:

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 31-30
bit 29-28
bit 27-24
bit 23

bit 22-20
bit 19-16
bit 15

bit 14-12
bit 11-8
bit 7-0

Unimplemented: Read as ‘0’

Unimplemented: Read as ‘0’

Unimplemented: Read as ‘0’

Unimplemented: Read as ‘0’

HR10<1:0>: Binary Coded Decimal value of hours bits, 10s place digit; contains a value from 0 to 2
HRO01<3:0>: Binary Coded Decimal value of hours bits, 1s place digit; contains a value from 0 to 9

MIN10<2:0>: Binary Coded Decimal value of minutes bits, 10s place digit; contains a value from 0 to 5
MINO01<3:0>: Binary Coded Decimal value of minutes bits, 1s place digit; contains a value from 0 to 9

SEC10<2:0>: Binary Coded Decimal value of seconds bits, 10s place digit; contains a value from 0 to 5
SECO01<3:0>: Binary Coded Decimal value of seconds bits, 1s place digit; contains a value from 0 to 9
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NOTES:
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30.0 SPECIAL FEATURES

Note: This data sheet summarizes the features
of the PIC32MX1XX/2XX 28/44-pin XLP
Family of devices. However, it is not
intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 32. “Configuration”
(DS60001124) and Section 33.
“Programming and Diagnostics”
(DS60001129), which are available from
the Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).

PIC32MX1XX/2XX 28/44-pin XLP Family devices
include the following features intended to maximize
application flexibility, reliability and minimize cost
through elimination of external components.
 Flexible device configuration

« Joint Test Action Group (JTAG) interface

« In-Circuit Serial Programming™ (ICSP™)

30.1 Configuration Bits

The Configuration bits can be programmed using the
following registers to select various device
configurations.

« DEVCFGO: Device Configuration Word 0

« DEVCFGL1: Device Configuration Word 1
 DEVCFG2: Device Configuration Word 2

« DEVCFG3: Device Configuration Word 3

+« CFGCON: Configuration Control Register

In addition, the DEVID register (Register 30-6)
provides device and revision information.
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REGISTER 30-3:

DEVCFG2: DEVICE CONFIGURATION 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
_ RIP RIP RIP RIP RIP RIP RIP RIP
31:24 FDSEN |DSWDTEN | DSWDTOSC DSWDTPS<4:0>
_ RIP rl RIP RIP r-l RP | rRP | RP
23:16 DSBOREN = VBATBOREN BOREN = FPLLODIV<2:0>
. RIP r-1 r-1 r-l r-1 RP | RP | RP
158 TGPLLEN® — — — — UPLLIDIV<2:0>(
_ RIP R/P-1 RIP R/P-1 1 RP | RP | RP
70 FPLLICLK FPLLMUL<2:0> — FPLLIDIV<2:0>
Legend: r = Reserved bit P = Programmable bit

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

FDSEN: Deep Sleep Enable bit
1 = Deep Sleep mode is entered on a WAl T command

0 = Sleep mode is entered on a WAI T command

bit 30

DSWDTEN: Deep Sleep Watchdog Timer Enable bit

1 = Enable the Deep Sleep Watchdog Timer (DSWDT) during Deep Sleep mode
0 = Disable the DSWDT during Deep Sleep mode

bit 29

1 = Select the LPRC Oscillator as the DSWDT reference clock
0 = Select the Secondary Oscillator as the DSWDT reference clock

bit 28-24

11111 = 1:236
11110 = 1:2%
11101 = 1:234
11100 = 1:233
11011 = 1:2%2
11010 = 1:231
11001 = 1:2%0
11000 = 1:2%°
10111 = 1:228
10110 = 1:2%7
10101 = 1:2%6
10100 = 1:2%°
10011 = 1:2%4
10010 = 1:2%3
10001 = 1:2%2
10000 = 1:2%1
01111 = 1:2%0
01110 = 1:219
01101 = 1:218
01100 = 1:2%7
01011 = 1:216
01010 = 1:215
01001 = 1:214
01000 = 1:213
00111 =1:212
00110 =1:211
00101 = 1:210
00100 = 1:29

00011 =1:28

00010 = 1:27

00001 = 1:28

00000 = 1:25

Note 1:

This bit is only available on PIC32MX2XX devices.

DSWDTOSC: Deep Sleep Watchdog Timer Reference Clock Select bit

DSWDTPS<4:0>: Deep Sleep Watchdog Timer Postscale Select bits
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TABLE 33-15: COMPARATOR VOLTAGE REFERENCE SPECIFICATIONS

Standard Operating Conditions: 2.5V 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
lea\lrgm. Symbol Characteristics Min. Typ. Max. Units Comments
D312 |TseT Internal 4-bit DAC — — 10 Ms [See Note 1
Comparator Reference
Settling time
D313 |DACREFH |CVREF Input Voltage AVss — AVDD V  |CVRSRC with CVRSS =0
Reference Range VREF- — VREF+ V  |CVRsRC with CVRSS =1
D314 |DVREF CVREF Programmable 0 — 0.625 x V |0 to 0.625 DACREFH with
Output Range DACREFH DACREFH/24 step size
0.25 x — 0.719 x V  |0.25 x DACREFH to 0.719
DACREFH DACREFH DACREFH with
DACREFH/32 step size
D315 |DACRES |[Resolution — — |DACREFH/24| — |CVRCON<CVRR>=1
— — |DACREFH/32| — |CVRCON<CVRR>=0
D316 |DACAcc |Absolute Accuracy® — — 1/4 LSB |DACREFH/24,
CVRCON<CVRR>=1
— — 1/2 LSB |DACREFH/32,
CVRCON<CVRR>=0
Note 1: Settling time was measured while CVRR = 1 and CVR<3:0> transitions from ‘0000’ to ‘1111’". This
parameter is characterized, but is not tested in manufacturing.
2: These parameters are characterized but not tested.
TABLE 33-16: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

DC 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’\rkz;lm. Symbol Characteristics Min. | Typical | Max. | Units Comments
D321 CEFC External Filter Capacitor Value 8 10 — puF |Capacitor must be low series

resistance (1 ohm). Typical
voltage on the VCAP pin is
1.8V.
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TABLE 33-35: ADC MODULE SPECIFICATIONS (CONTINUED)

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

P?\:im' Symbol Characteristics Min. Typical Max. Units Conditions

ADC Accuracy — Measurements with Internal VREF+/VREF-

AD20d |Nr Resolution 10 data bits bits |(Note 3)

AD21d |INL Integral Non-linearity >-1 — <1 LSb |VINL = AVss =0V,
AVDD = 2.0V to 3.6V
(Note 3)

AD22d |DNL Differential Non-linearity >-1 — <1 LSb |VINL = AVss =0V,
AVDD = 2.0V to 3.6V
(Notes 2,3)

AD23d |GERR Gain Error > -4 — <4 LSb |VINL = AVSS =0V,
AVDD = 2.0V to 3.6V
(Note 3)

AD24d |EoFF Offset Error >-2 — <2 LSb [VINL = AVss =0V,
AVDD = 2.0V to 3.6V
(Note 3)

AD25d — Monotonicity — — — — |Guaranteed

Dynamic Performance

AD32b |SINAD Signal to Noise and 55 58.5 — dB |(Notes 3,4)

Distortion
AD34b |[ENOB Effective Number of bits 9.0 9.5 — bits |(Notes 3,4)
Note 1. These parameters are not characterized or tested in manufacturing.

2:  With no missing codes.

These parameters are characterized, but not tested in manufacturing.

3
4: Characterized with a 1 kHz sine wave.
5

The ADC module is functional at VBORMIN < VDD < 2.0V, but with degraded performance. Unless otherwise
stated, module functionality is tested, but not characterized.
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ANALOG-TO-DIGITAL CONVERSION (10-BIT MODE) TIMING

CHARACTERISTICS (ASAM = 0, SSRC<2:0> = 000)

FIGURE 33-18:
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@ — Software sets ADXCON. SAMP to start sampling.

@ — Sampling starts after discharge period. TSAMP is described in Section 17. “10-bit Analog-to-Digital Converter (ADC)”

(DS60001104) in the “PIC32 Family Reference Manual”.

@ — Software clears ADxCON. SAMP to start conversion.
@ — Sampling ends, conversion sequence starts.

@ — Convert bit 9.

(® - Convert bit 8.

@ - Convert hit 0.

— One TAD for end of conversion.
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