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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, USB OTG
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
17

256KB (256K x 8)

FLASH

64K x 8

2.5V ~ 3.6V

A/D 9x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-VQFN Exposed Pad

28-QFN-S (6x6)
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

1.0 DEVICE OVERVIEW This document contains device-specific information for
PIC32MX1XX/2XX 28/44-pin XLP Family devices.
Note: Tfhlshdata sheet sumrlnarlzes ;he fe_atures Figure 1-1 illustrates a general block diagram of the
of t _'|5 PL(;SZI_\/IXlXX_ 2XX 28 44(;%” XIBP core and peripheral modules in the PIC32MX1XX/2XX
Family o evices. It is not intended to be 28/44-pin XLP Family of devices.
a comprehensive reference source. To ) )
complement the information in this data Tab_le 1-1_ through T_able 1-_16 list _the functions of the
sheet, refer to documents listed in the various pins shown in the pinout diagrams.
Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).
FIGURE 1-1: BLOCK DIAGRAM
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Note:

Some features are not available on all devices. Refer to the family features tables (Table 1 and Table 2) for availability.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

FIGURE 4-1: MEMORY MAP ON RESET FOR PIC32MX15X/25X DEVICES (32 KB RAM, 128 KB FLASH)
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Note 1:
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2: The size of this memory region is programmable (see Section 3. “Memory Organization”
(DS60001115) in the “PIC32 Family Reference Manual”) and can be changed by initializa-
tion code provided by end-user development tools (refer to the specific development tool
documentation for information).
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 8-3: SPLLCON: SYSTEM PLL CONTROL REGISTER
bit 10-8 PLLIDIV<2:0>: System PLL Input Clock Divider bits

111 = Divide by 12

110 = Divide by 10

101 = Divide by 6

100 = Divide by 5

011 = Divide by 4

010 = Divide by 3

001 = Divide by 2

000 = Divide by 1

The default setting is specified by the FPLLIDIV<2:0> Configuration bits in the DEVCFG2 register. Refer to

Register 30-3 in 30.0 “Special Features” for information. If the PLLICLK is set for FRC, this setting is
ignored by the PLL and the divider is set to Divide-by-1.

bit 7 PLLICLK: System PLL Input Clock Source bit

1 = FRC is selected as the input to the System PLL

0 = Posc is selected as the input to the System PLL

The POR default is specified by the FPLLICLK Configuration bit in the DEVCFG2 register. Refer to
Register 30-3 in 30.0 “Special Features” for information.

bit6-0  Unimplemented: Read as ‘0’

Note 1. 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.

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

DS60001404A-page 86 Advance Information © 2016 Microchip Technology Inc.
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TABLE 9-3: DMA CHANNELS 0-3 REGISTER MAP (CONTINUED)
2 Bits
o - 5} %)
- o) (=2} 2
'200' GE g 8
© S, o4
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 17/1 16/0 5
2> om <
£

3116 — — — — — — — — — — — — — — — —  |oooo
3170 | DCH1SSIZ

15:0 CHSSIZ<15:0> 0000

s — [ = [ — [ = [ — [ — [ — [ -] -] =T =TT =T=T-T1— Jow
3180 | DCH1DSIZ

15:0 CHDSIZ<15:0> 0000

3116 — — — — — — — — — — — — — — — —  |oooo
3190 [DCH1SPTR | | | | | | | | | |

15:0 CHSPTR<15:0> 0000

sl = [ = [ = [ = [ = T = [ =T -1 -1T=T=T<=71T=T=T=T= Joow
31A0|DCH1DPTR

15:0 CHDPTR<15:0> 0000

3116 — — — — — — — — — — — — — — — —  |oooo
31B0O| DCH1CSIZ | | | | | | | | | |

15:0 CHCSIZ<15:0> 0000

sl = [ = [ = [ = [ = [ = [ =T -1 -T=T=T<=71T=T=T=T= Jeow
31CO|DCHICPTR

15:0 CHCPTR<15:0> 0000

3116 — — — — — — — — = [ = — = | = — — | — Joooo
31D0| DCH1DAT

15:0 — — — — — — — — CHPDAT<7:0> 0000

31:16| — = = = = = = = = = = = = = — | — Joooo
31E0| DCH2CON

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

31:16 — — — — — — — — CHAIRQ<7:0> OOFF
31F0 |DCH2ECON

15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
3200| DCH2INT 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
3210 | DCH2SSA CHSSA<31:0>

15:0 0000

31:16 0000
3220 | DCH2DSA CHDSA<31:0>

15:0 0000

3116 — — — — — — — — — — — — — — — —  |oooo
3230 | DCH2SSI1Z | | | | | | | | | |

15:0 CHSSIZ<15:0> 0000

sl = [ = [ = [ = [ = [ = [ =T -1 -1 =T=T<=71T=T<=T=T= oo
3240 | DCH2DSIZ

15:0 CHDSIZ<15:0> 0000

3116 — — — — — — — — — — — — — — — —  |oooo
3250 |DCH2SPTR | | | | | | | | | |

15:0 CHSPTR<15:0> 0000

sl = [ = [ = [ = [ = T = [ =T -1 -T=T=T<=7T=T=T=T= Jeow
3260 [DCH2DPTR

15:0 CHDPTR<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
3270 | DCH2CSIZ | | | | | | | | | |

15:0 CHCSIZ<15:0> 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 Ox4, 0x8 and 0xC, respectively. See 12.2 “CLR, SET and INV Registers” for more

information.
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10.1

Control Registers

TABLE 10-1: PREFETCH REGISTER MAP

@ Bits
o e s_ % ]
k=] [} [}
29| e | § g
= 'E.'S 52 f'_:. 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 &
2 @ z
<
4000 |CHECON® 31:16 — — — — — — - — - — — — = = — CHECOH [0000
15:0 — — — — — — DCSZ<1:0> — — PREFEN<1:0> — PFMWS<2:0> 0007
4010 |CHEACC® 31:16| CHEWEN — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — — — CHEIDX<3:0> 00xX
(|31:16|LTAGBOOT|  — — — — — — — LTAG<23:16> XXX0
4020 |CHETAG 15:0 LTAG<15:4> LVALID LLOCK LTYPE — XXX 2
4030 |CHEMSK® 3116 — — — — — — — — — — — — — — — — 0000
15:0 LMASK<15:5> — — — — _ X XXX
31:16 XXXX
4040 | CHEWO CHEWO0<31:0>
15:0 XXXX
31:16 XXXX
4050 | CHEW1 CHEW1<31:0>
15:0 X XXX
31:16 XX XX
4060 | CHEW2 CHEW2<31:0>
15:0 XX XX
31:16 XXXX
4070 | CHEW3 CHEW3<31:0>
15:0 XXXX
31:16| — — — — — = = CHELRU<24:16> 0000
4080 | CHELRU
15:0 CHELRU<15:0> 0000
31:16 XX XX
4090 | CHEHIT CHEHIT<31:0>
15:0 XX XX
31:16 XXXX
40A0 | CHEMIS CHEMIS<31:0>
15:0 XXXX
31:16 XXXX
40C0 [CHEPFABT CHEPFABT<31:0>
15:0 XX XX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section12.2 “CLR, SET and INV Registers” for more

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

REGISTER 11-3: U1OTGSTAT: USB OTG STATUS REGISTER

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

bit 31-8 Unimplemented: Read as ‘0’

bit 7 ID: ID Pin State Indicator bit
1 = No cable is attached or a “type B” cable has been inserted into the USB receptacle
0 = A“type A” OTG cable has been inserted into the USB receptacle

bit 6 Unimplemented: Read as ‘0’

bit 5 LSTATE: Line State Stable Indicator bit
1 = USB line state (SEO0 (U1CON<6>) bit and JSTATE (ULCON<7>)) bit has been stable for previous 1 ms
0 = USB line state (SEO and JSTATE) has not been stable for previous 1 ms

bit 4 Unimplemented: Read as ‘0’

bit 3 SESVD: Session Valid Indicator bit
1 = VBuUS voltage is above Session Valid on the A or B device
0 = VBUS voltage is below Session Valid on the A or B device

bit 2 SESEND: B-Device Session End Indicator bit

1 = VBus voltage is below Session Valid on the B device
0 = VBUS voltage is above Session Valid on the B device

bit 1 Unimplemented: Read as ‘0’
bit 0 VBUSVD: A-Device VBus Valid Indicator bit

1 = VBuUS voltage is above Session Valid on the A device
0 = VBUS voltage is below Session Valid on the A device

DS60001404A-page 130 Advance Information © 2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 11-16: 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
70 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 11-17: 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
70 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’

bit 7-1 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.
The 32-bit Buffer Descriptor Table base address is 512-byte aligned.

bit 0 Unimplemented: Read as ‘0’

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

REGISTER 11-20: U1CNFG1: USB CONFIGURATION 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 u-0 R/W-0 u-0 u-0 u-0 R/W-0
7
UTEYE UOEMON — USBSIDL = = — UASUSPND
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 31-8 Unimplemented: Read as ‘0’
bit 7 UTEYE: USB Eye-Pattern Test Enable bit
1 = Eye-Pattern Test is enabled
0 = Eye-Pattern Test is disabled
bit 6 UOEMON: USB OE Monitor Enable bit
1 = OE signal is active; it indicates intervals during which the D+/D- lines are driving
0 = OE signal is inactive
bit 5 Unimplemented: Read as ‘0’
bit 4 USBSIDL: Stop in Idle Mode bit
1 = Discontinue module operation when the device enters Idle mode
0 = Continue module operation when the device enters Idle mode
bit 3-1  Unimplemented: Read as ‘0’
bit 0 UASUSPND: Automatic Suspend Enable bit

1= USB module automatically suspends upon entry to Sleep mode. See the USUSPEND hit
(U1IPWRC<1>) in Register 11-5.

0 = USB module does not automatically suspend upon entry to Sleep mode. Software must use the
USUSPEND bit (UIPWRC<1>) to suspend the module, including the USB 48 MHz clock.

© 2016 Microchip Technology Inc. Advance Information DS60001404A-page 145
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TABLE 12-5: PORTC REGISTER MAP
@ Bits
o e o %]
S¥| 23 = I
gl Z¢ | & :
Tg o &J:Zu = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 -
2> [) <
£
31:16 — — — — — — — — — — — — — — = = 0000
6200 | ANSELC
15:0 — — — — — — — — — — — — ANSC3 ANSC2 ANSC1 ANSCO [000F
31:16| — — — — — — — — — — — — — — — —  |oo00
6210 | TRISC
15:0 — — — — — — TRISC9 | TRISC8 | TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO |03FF
31:16 — — — — — — — — — — — 0000
6220 | PORTC
15:0 — — — — — — RC9 RC8 RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO XX XX
3116 — — — — — — — — — — — — — — — — 0000
6230 | LATC
15:0 — — — — — — LATC9 LATC8 LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATC1 LATCO |xxxX
31:16 — — — — — — — — — — — — — — — — 0000
6240 | ODCC -
15:0 — — — — — — ODCC9 ODCC8 OoDCC7 ODCC6 ODCC5 ODCC4 ODCC3 OoDCC2 ODCC1 ODCCO |0000
31:16| — — — — — — — — — — — — — — — —  |oo00
6250 | CNPUC
15:0 — — — — — — CNPUC9 | CNPUC8 | CNPUC7 | CNPUC6 | CNPUC5 | CNPUC4 | CNPUC3 | CNPUC2 | CNPUC1 | CNPUCO (0000
31:16 — — — — — — — — — — — — — — — — 0000
6260 | CNPDC -
15:0 — — — — — — CNPDC9 | CNPDC8 | CNPDC7 | CNPDC6 | CNPDC5 | CNPDC4 | CNPDC3 | CNPDC2 | CNPDC1 | CNPDCO |0000
31:16| — — — — — — — — — — — — — — — —  |oo00
6270 |CNCONC 15:0 ON — SIDL — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
6280 | CNENC
15:0 — — — — — — CNIEC9 | CNIEC8 | CNIEC7 | CNIEC6 | CNIEC5 | CNIEC4 | CNIEC3 | CNIEC2 | CNIEC1 | CNIECO |0000
31:16| — — — — — — — — — — — — — — — —  |oo00
6290 [CNSTATC
15:0 — — — — — — CNSTATCO|CNSTATC8|CNSTATC7|CNSTATC6|CNSTATC5/CNSTATC4|CNSTATC3|CNSTATC2|CNSTATC1|CNSTATCO0|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 12.2 “CLR, SET and INV Registers” for more infor-

2:

mation.
PORTC is not available on 28-pin devices.
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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.
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REGISTER 21-2: UxSTA: UARTx STATUS AND CONTROL REGISTER (CONTINUED)

bit 10

bit 9

bit 8

bit 7-6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

UTXEN: Transmit Enable bit
1 = UARTX transmitter is enabled. UxTX pin is controlled by UARTX (if ON = 1)
0 = UARTX transmitter is disabled. Any pending transmission is aborted and buffer is reset

Note:  The event of disabling an enabled transmitter will release the TX pin to the PORT function and
reset the transmit buffers to empty. Any pending transmission is aborted and data characters in
the transmit buffers are lost. All transmit status flags are cleared and the TRMT bit is set

UTXBF: Transmit Buffer Full Status bit (read-only)
1 = Transmit buffer is full
0 = Transmit buffer is not full, at least one more character can be written

TRMT: Transmit Shift Register is Empty bit (read-only)
1 = Transmit shift register is empty and transmit buffer is empty (the last transmission has completed)
0 = Transmit shift register is not empty, a transmission is in progress or queued in the transmit buffer

URXISEL<1:0>: Receive Interrupt Mode Selection bit

11 = Reserved

10 = Interrupt flag bit is asserted while receive buffer is 3/4 or more full

01 = Interrupt flag bit is asserted while receive buffer is 1/2 or more full

00 = Interrupt flag bit is asserted while receive buffer is not empty (i.e., has at least 1 data character)
ADDEN: Address Character Detect bit (bit 8 of received data = 1)

1 = Address Detect mode is enabled. If 9-bit mode is not selected, this control bit has no effect
0 = Address Detect mode is disabled

RIDLE: Receiver Idle bit (read-only)

1 = Receiver is Idle

0 = Data is being received

PERR: Parity Error Status bit (read-only)

1 = Parity error has been detected for the current character

0 = Parity error has not been detected

FERR: Framing Error Status bit (read-only)

1 = Framing error has been detected for the current character

0 = Framing error has not been detected

OERR: Receive Buffer Overrun Error Status bit.

This bit is set in hardware and can only be cleared (= 0) in software. Clearing a previously set OERR bit
resets the receiver buffer and RSR to empty state.

1 = Receive buffer has overflowed

0 = Receive buffer has not overflowed

URXDA: Receive Buffer Data Available bit (read-only)

1 = Receive buffer has data, at least one more character can be read

0 = Receive buffer is empty
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22.0 PARALLEL MASTER PORT
(PMP)

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 13. “Parallel
Master Port (PMP)” (DS60001128),
which is available from the Documentation
> Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The PMP is a parallel 8-bit input/output module
specifically designed to communicate with a wide
variety of parallel devices, such as communications
peripherals, LCDs, external memory devices and
microcontrollers. Because the interface to parallel
peripherals varies significantly, the PMP module is
highly configurable.

FIGURE 22-1:

The following are key features of the PMP module:

¢ Fully multiplexed address/data mode

« Demultiplexed or partially multiplexed address/
data mode

- Upto 11 address lines with single Chip Select
- Upto 12 address lines without Chip Select

¢ One Chip Select line

« Programmable strobe options, any one of these:
- Individual read and write strobes
- Read/write strobe with enable strobe

¢ Address auto-increment/auto-decrement

¢ Programmable address/data multiplexing

« Programmable polarity on control signals

¢ Legacy parallel slave port support

« Enhanced parallel slave support
- Address support
- 4-byte deep auto-incrementing buffer

¢ Programmable Wait states

¢ Selectable input voltage levels

Figure 22-1 illustrates the PMP module block diagram.

PMP MODULE PINOUT AND CONNECTIONS TO EXTERNAL DEVICES

PIC32MX1XX/2XX

Parallel
Master Port

PMA<0> ™
PMALL

PMA<1>
PMALH

Address Bus

Data Bus —

Control Lines —

Up to 12-bit Address Flash

PMA<10:2>

PMA<14> ™
pmcst )

p| EEPROM
SRAM

PMRD
PMRD/PMWR

PMWR
PMENB —

bh wbas

4—}|X| PMD<7:0>

! vy

Microcontroller LCD

FIFO
Buffer

8-bit Data (with or without multiplexed addressing)

f t 1
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24.0 10-BIT ANALOG-TO-DIGITAL
CONVERTER (ADC)

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 17. “10-bit Ana-
log-to-Digital Converter (ADC)”
(DS60001104), which is available from the
Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).

Note:

The 10-bit Analog-to-Digital Converter (ADC) includes
the following features:

» Successive Approximation Register (SAR)
conversion

* Upto 1 Msps conversion speed

Up to 13 analog input pins

External voltage reference input pins

One unipolar, differential Sample and Hold

Amplifier (SHA)

Automatic Channel Scan mode

Selectable conversion trigger source

16-word conversion result buffer

Selectable buffer fill modes

Eight conversion result format options

Operation during Sleep and Idle modes

A block diagram of the 10-bit ADC is illustrated in
Figure 24-1. Figure 24-2 illustrates a block diagram of
the ADC conversion clock period. The 10-bit ADC has
up to 13 analog input pins, designated ANO-AN12. In
addition, there are two analog input pins for external
voltage reference connections. These voltage
reference inputs may be shared with other analog input
pins and may be common to other analog module
references.

FIGURE 24-1: ADC1 MODULE BLOCK DIAGRAM
r— - - - - - — — — — — — — — — — 1
| ANO [X— cTMuI® | VRer+®  AVDD  Vrer-D  AVss
| : I
L]
| AN12@ [— |
| CTMUT® [5—— | *»
| IvrRer®) [X] I VCFG<2:0>
| VBAT [XF—— | ADC1BUF0
| VoD/2 | ADC1BUF1
| | v Y ADC1BUF2
| Channel — r=-=-- —SQ‘H‘ | REFH REFL !
Scan T 1 / | |
X v ) I
. o
| CHOSA<4:0> CHOSB<4:0> :] | S SAR ADC j‘> |
| T | T | |
| CSCNA : : | !
= I
AN1 tmo oo - - !
| Vi | ADC1BUFE
REFL
| I ADC1BUFF
| ] |
| CHONA CHONB |
Lo 4
Alternate
Input Selection
Note 1: VREF+ and VREF- inputs can be multiplexed with other analog inputs.
2: ANBS is only available on 44-pin devices. AN6, AN7, and AN12 are not available on 28-pin devices.
3: Connected to the CTMU module. See 28.0 “Charge Time Measurement Unit (CTMU)” for more information.
4: Internal precision voltage reference (1.2V).
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REGISTER 29-3: DSGPRX: DEEP SLEEP PERSISTENT GENERAL PURPOSE REGISTER ‘x’
(x =0 THROUGH 32)

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 Deep Sleep Persistent General Purpose bits
Rwx | Rwx | Rwx | Rwx | Rwx | Rrwx | Rwx | Rwx

23:16 Deep Sleep Persistent General Purpose bits
_ Rwx | Rwx | rRwx [ rwx [ rwx | Rwx | Rwx | Rwx

158 Deep Sleep Persistent General Purpose bits
. Rwx | Rwx | Rwx | Rwx | Rwx | Rrwx | RrRwx | Rwx

0 Deep Sleep Persistent General Purpose bits

Legend:
R = Readable bit 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 Deep Sleep Persistent General Purpose bits

Note: The contents of the DSGPRO register are retained, even in Deep Sleep and VBAT modes. The DSPGR1
through DSPGR32 registers are disabled by default in Deep Sleep and VBAT modes, but can be enabled
with the DSGPREN bit (DSCON<13>). All register bits are reset only in the case of a VDD Power-on Reset
(POR) event outside of Deep Sleep mode.
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TABLE 33-8: DC CHARACTERISTICS: IDLE CURRENT (lIDLE)

Standard Operating Conditions: 2.5V to 3.6V

unless otherwise stated
DC CHARACTERISTICS (Operating temperature -ZO°C < TA < +85°C for Industrial

-40°C < TA < +105°C for V-temp
Parilrgeter Typical® Max. Units Conditions

Idle Current (liDLE): Core Off, Clock on Base Current (Notes 1, 4)
DC30a 0.6 — mA 4 MHz (Note 3)
DC31la 15 — mA 10 MHz
DC32a 4.5 — mA 30 MHz (Note 3)
DC33a 7.5 — mA 50 MHz (Note 3)
DC34a 10.5 — mA 72 MHz
DC37a 100 — A -40°C LPRC (31 kHz)
DC37b 250 — HA +25°C 3.3V (Note 3)
DC37c 380 — HA +85°C
Note 1: The test conditions for lIDLE current measurements are as follows:

« Oscillator mode is EC (for 8 MHz and below) and EC+PLL (for above 8 MHz) with OSC1 driven by
external square wave from rail-to-rail, (OSC1 input clock input over/undershoot < 100 mV required)

¢ OSC2/CLKO is configured as an I/O input pin
« USB PLL oscillator is disabled if the USB module is implemented, PBCLK divisor = 1:8

¢ CPU is in Idle mode (CPU core Halted), and SRAM data memory Wait states = 1

* No peripheral modules are operating, (ON bit = 0), but the associated PMD bit is cleared
« WDT, Clock Switching, Fail-Safe Clock Monitor, and Secondary Oscillator are disabled

« All'l/O pins are configured as inputs and pulled to Vss

¢ RTCC and JTAG are disabled

MCLR = VDD

2: Datain the “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance
only and are not tested.

3: This parameter is characterized, but not tested in manufacturing.

4: lipLE electrical characteristics for devices with 256 KB Flash are only provided as Preliminary information.
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FIGURE 33-5: EXTERNAL RESET TIMING CHARACTERISTICS

Clock Sources = (FRC, FRCDIV, FRCDIV16, FRCPLL, EC, ECPLL and LPRC)

_ / >
MCLR , .

. TBOR ' (TsyspLY)
+ (SY30) ! syoz:
' -,

ss

Reset Sequence

~-—— CPU Starts Fetching Code

Clock Sources = (HS, HSPLL, XT, XTPLL and Sosc)

(TsysDLY)
. SY02

N\

Reset Sequence

'<«—— CPU Starts Fetching Code
TosT

(SY10)

TABLE 33-23: RESETS TIMING

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
lea\lrgm. Symbol Characteristics® Min. | Typical® | Max. | Units Conditions
SYO0 |[Tpu Power-up Period — 400 600 us —
Internal Voltage Regulator Enabled
SY02 |[TsysDLY |System Delay Period: — lus+ — — —
Time Required to Reload Device 8 SYSCLK
Configuration Fuses plus SYSCLK cycles
Delay before First instruction is
Fetched.
SY20 |[TMcLR |MCLR Pulse Width (low) — 2 — us —
SY30 |TBOR BOR Pulse Width (low) — 1 — us —

Note 1: These parameters are characterized, but not tested in manufacturing.
2: Datain “Typ” column is at 3.3V, 25°C unless otherwise stated. Characterized by design but not tested.
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FIGURE 33-12: SPIx MODULE SLAVE MODE (CKE = 0) TIMING CHARACTERISTICS

SSx « ./
) : SP52 |
SCKx ' ,' C ;
(Ck = X/ )ﬂ |
Il<—>: _>; :4— —>: - 1
. : SP73  SP72 I
SCKx w v , !
(CKP =1) A F :
SP72  SP73 l

' . « L

SDOX X Bit 14 22 R >< LSh . :E

' ! 1 ' _.: :__ )) :<—>:

o SP30,SP31 sPs1
SDIx { Msbin y——Bit14- gé -1—— LSbin )

SP40. | opap -
Note: Refer to Figure 33-1 for load conlditions.

TABLE 33-31: SPIx MODULE SLAVE MODE (CKE = 0) 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

P?\:gm' Symbol Characteristics® Min. | Typ.® | Max. | Units Conditions
SP70 |TscL SCKXx Input Low Time (Note 3) Tsck/2 — — ns —
SP71 |TscH SCKXx Input High Time (Note 3) Tsck/2 — — ns —
SP72 |TscF SCKXx Input Fall Time — — — ns |See parameter DO32
SP73 |TscR SCKXx Input Rise Time — — — ns |See parameter DO31
SP30 |TooF SDOx Data Output Fall Time (Note 4) — — — ns |See parameter DO32
SP31 |TpoR SDOx Data Output Rise Time (Note 4) — — — ns |See parameter DO31
SP35 |TscH2poV, |SDOx Data Output Valid after — — 15 ns |VDD> 2.7V
TscL2poV |SCKx Edge — — 20 ns |Vop< 2.7V
SP40 |TbiV2scH, |Setup Time of SDIx Data Input 10 — — ns —
TpoivV2scL [to SCKx Edge
SP41 |TscH2piL, |Hold Time of SDIx Data Input 10 — — ns —
TscL2plL |to SCKx Edge
SP50 |TssL2scH, [SSx { to SCKx T or SCKx Input 175 — — ns —
TssL2scL
SP51 |TssH2poZ |SSx T to SDOx Output 5 — 25 ns —
High-Impedance (Note 3)
SP52 | TscH2ssH |SSx after SCKx Edge Tsck+20| — — ns —
TscL2ssH
Note 1. These parameters are characterized, but not tested in manufacturing.
2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
3:  The minimum clock period for SCKx is 50 ns.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 33-16: I2Cx BUS START/STOP BITS TIMING CHARACTERISTICS (SLAVE MODE)
SCLx L Lo Lo
Lo 1531 Lol 1634
11830 11 JEX N
BRI « S
SDAX R / )) ' j X
LA (¢ T
! ! % ! !
v Y
Start Stop
Condition Condition
Note: Refer to Figure 33-1 for load conditions.

FIGURE 33-17:

12Cx BUS DATA TIMING CHARACTERISTICS (SLAVE MODE)

1S20— e

SCLx

— 11530 ~—
S 1831 -

—= e 1521

ﬁ]DAX —\ : /

—>1 1S40 =—

Note: Refer to Figure 33-1 for load conditions.
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NOTES:
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