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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, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
21

256KB (256K x 8)

FLASH

64K x 8

2.3V ~ 3.6V

A/D 10x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-VQFN Exposed Pad

28-QFN (6x6)
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED)

Pin Number(®
Pin Name | og.p; 28-pin i 44-pin Pin Buffer Description
-pin | SSOP/ | 36-pin QFN/ | Type | Type p
QFN SPDIP/ VTLA TQFP/
SOIC VTLA

SDA1 15 18 19 1 I/0 ST Synchronous serial data input/output for
12C1

SCL2 4 7 2 24 I/0 ST Synchronous serial clock input/output for
12C2

SDA2 3 6 1 23 I/0 ST Synchronous serial data input/output for
12C2

2 2 2

™S ::?E?,; fiisi fgisi 12 I ST JTAG Test mode select pin

TCK 14 17 18 13 | ST JTAG test clock input pin

TDI 13 16 17 35 (0] — JTAG test data input pin

TDO 15 18 19 32 (0] — JTAG test data output pin

RTCC 4 7 2 24 (0] ST Real-Time Clock alarm output

CVREF- 28 3 34 20 I Analog |Comparator Voltage Reference (low)

CVREF+ 27 2 33 19 | Analog |Comparator Voltage Reference (high)

CVREFOUT 22 25 28 14 (0] Analog |Comparator Voltage Reference output

C1INA 4 7 2 24 I Analog |Comparator Inputs

C1INB 3 6 23 | Analog

C1INC 2 5 36 22 | Analog

C1IND 1 4 35 21 | Analog

C2INA 2 5 36 22 | Analog

C2INB 1 4 35 21 | Analog

C2INC 4 7 2 24 | Analog

C2IND 3 6 1 23 | Analog

C3INA 23 26 29 15 | Analog

C3INB 22 25 28 14 | Analog

C3INC 27 2 33 19 | Analog

C3IND 1 4 35 21 | Analog

C10UT PPS PPS PPS PPS (0] — Comparator Outputs

C20uUT PPS PPS PPS PPS 0] —

C30uUT PPS PPS PPS PPS 0] —

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output I=Input
TTL = TTL input buffer PPS = Peripheral Pin Select —=N/A
Note 1: Pin numbers are provided for reference only. See the “Pin Diagrams” section for device pin availability.

Pin number for PIC32MX1XX devices only.
Pin number for PIC32MX2XX devices only.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

NOTES:

DS60001168J-page 32 © 2011-2016 Microchip Technology Inc.



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

TABLE 4-1: SFR MEMORY MAP

Peripheral

Virtual Address

Base Offset
Start

Watchdog Timer 0x0000
RTCC 0x0200
Timer1-5 0x0600
Input Capture 1-5 0x2000
Output Compare 1-5 0x3000
IC1 and IC2 0x5000
SPI1 and SPI2 0x5800
UART1 and UART2 0x6000
PMP 0x7000
ADC 0xBF80 0x9000
CVREF 0x9800
Comparator 0xA000
CTMU 0xA200
Oscillator 0xF000
Device and Revision ID 0xF220
Peripheral Module Disable 0xF240
Flash Controller 0xF400
Reset 0xF600
PPS 0xFA04
Interrupts 0x1000
Bus Matrix 0x2000
DMA OxBF88 0x3000
uSB 0x5050
PORTA-PORTC 0x6000
Configuration 0xBFCO 0x0BFO

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

5.0 FLASH PROGRAM MEMORY

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 5. “Flash
Program Memory” (DS60001121), which
is available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site

(www.microchip.com/pic32).

PIC32MX1XX/2XX 28/36/44-pin Family devices con-
tain an internal Flash program memory for executing
user code. There are three methods by which the user
can program this memory:

* Run-Time Self-Programming (RTSP)

» EJTAG Programming

* In-Circuit Serial Programming™ (ICSP™)

RTSP is performed by software executing from either
Flash or RAM memory. Information about RTSP
techniques is available in Section 5. “Flash Program
Memory” (DS60001121) in the “PIC32 Family
Reference Manual”.

EJTAG is performed using the EJTAG port of the
device and an EJTAG capable programmer.

ICSP is performed using a serial data connection to the
device and allows much faster programming times than
RTSP.

The EJTAG and ICSP methods are described in the
“PIC32 Flash Programming Specification”
(DS60001145), which can be downloaded from the
Microchip web site.

Note: The Flash page size on PIC32MX-
1XX/2XX 28/36/44-pin Family devices is 1
KB and the row size is 128 bytes (256 IW

and 32 IW, respectively).

© 2011-2016 Microchip Technology Inc.

DS60001168J-page 53


http://www.microchip.com/PIC32
http://www.microchip.com/PIC32
http://www.microchip.com/PIC32

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

NOTES:
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TABLE 7-2: INTERRUPT REGISTER MAP (CONTINUED)
@ Bits
O~ )
S ) oS =2 %)
T o o) S — o
g > E © <2
S x & 2 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 @
£
ool per 3116 — — — SPI11P<2:0> SPI11S<1:0> — — — USBIP<2:0>®@ UsBIS<1:0>@ | 0000
15:.0 — — — CMP3IP<2:0> CMP3IS<1:0> — — — CMP2IP<2:0> CMP2I1S<1:0> | 0000
1110 IPC8 31:16 — — — PMPIP<2:0> PMPIS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
15:0 — — — 12C1IP<2:0> 12C11S<1:0> — — — U1IP<2:0> U11S<1:0> 0000
1120 IPCO 31:16 — — — CTMUIP<2:0> CTMUIS<1:0> — — — 12C21P<2:0> 12C21S<1:0> 0000
15:0 — — — U2IP<2:0> U21S<1:0> — — — SPI2IP<2:0> SPI21S<1:0> 0000
130| 1pclo |orel = — — DMA3IP<2:0> DMA3IS<1:0> — — — DMAZIP<2:0> DMA2IS<1:0> | 0000
15:0 — — — DMA1IP<2:0> DMA1IS<1:0> — — — DMAOIP<2:0> DMAOIS<1:0> | 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: With the exception of those noted, all registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4 0x8 and 0xC, respectively. See Section 11.2 “CLR,
SET and INV Registers” for more information.
2: These bits are not available on PIC32MX1XX devices.
3:  This register does not have associated CLR, SET, INV registers.

ATINYA NId-77/9€/8¢ XXZ/XXTXINCEDId



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

FIGURE 8-1: OSCILLATOR DIAGRAM
Usseiw T T T T T T T T T 7
| | USB Clock (48 MHz)
| S . UFIN )
— div x » PLL x24 div2 >
| | UFIN=4MHz UFRCEN
N UPLLIDIV<2:0> UPLLEN
I ROTRIM<8:0>
REFCLKI |Zp—> (M) OF
Posc —»| |
FRC —»
I LPRC —» M REFCLKO
r System PLL | P;gai_’ T2 (N * ﬁ)
| 4 MHz < FIN <5 MHz |
| N | SYSCLK —»| |
I div x | PLL RODIV<14:0> To SPI
I | N)
| FPLLIDIV<2:0> | ROSEL<3:0>
| COSC<2:0> PLLMULT<2:0> |
[ - divy [T XTPLL, HSPLL,
ECPLL, FRCPLL
| PLLODIV<2: 0> |
Primary Oscillator (Posc) L—— =
c1@ I_osc:1 —' § Perioheral
I | eripherals
I ! To Internal ’ Posc (XT, HS, EC) > Pozt'scaler —
XTAL | Logic v PBCLK (TPB)
= §RP(1> >
= XT | FRC
| PBDIV<1:0>
I
c20 Rs<1> 0302(3) > div16 -
- = — - ’»divzl—v FRC/16
To ADC CPU and Select Peripherals
FRC -
Oscillator »| Postscaler SYSCLK
8 MHz typical FRCDIV
| ) FRCDIV<2:0>
Secondary Oscillator (Sosc) TUN<5:0>
§0sCO - — R~ 32768 kHz
X N\
| | L Sosc
| | SOSCEN and FSOSCEN
L 1 LPRC 3
SOsCl Oscillator | 31.25 kHz typical o LPRC T
Y
Clock Control Logic
Fail-Safe M,
Clock
Monitor FSCM Event
[
NOSC<2:0>
COSC<2:0>
FSCMEN<1:0> OSWEN
WDT, PWRT
Timer1, RTCC

Notes: 1. A series resistor, Rs, may be required for AT strip cut crystals or eliminate clipping. Alternately, to increase oscillator circuit gain,
add a parallel resistor, RP, with a value of 1 MQ.
2. Referto Section 6. “Oscillator Configuration” (DS60001112) in the “PIC32 Family Reference Manual” for help in determining the
best oscillator components.
3. The PBCLK out is only available on the OSC2 pin in certain clock modes.
4. The USB PLL is only available on PIC32MX2XX devices.

DS60001168J-page 74 © 2011-2016 Microchip Technology Inc.



901 obed-rgg9|10009Sd

"ou| ABojouyos | diyoosolN 91.02-110Z @

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 10-5: U1PWRC: USB POWER 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 — — — — — — — —
70 R-0 u-0 u-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0
' UACTPND — — USLPGRD | USBBUSY® — USUSPEND | USBPWR
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 UACTPND: USB Activity Pending bit
1 = USB bus activity has been detected; however, an interrupt is pending, which has yet to be generated
0 = Aninterrupt is not pending

bit 6-5 Unimplemented: Read as ‘0’

bit 4 USLPGRD: USB Sleep Entry Guard bit
1 = Sleep entry is blocked if USB bus activity is detected or if a notification is pending
0 = USB module does not block Sleep entry

bit3  USBBUSY: USB Module Busy bit(!)
1 = USB module is active or disabled, but not ready to be enabled
0 = USB module is not active and is ready to be enabled

bit 2 Unimplemented: Read as ‘0’

bit 1 USUSPEND: USB Suspend Mode bit

1 = USB module is placed in Suspend mode
(The 48 MHz USB clock will be gated off. The transceiver is placed in a low-power state.)
0 = USB module operates normally

bit 0 USBPWR: USB Operation Enable bit

1 = USB module is turned on

0 = USB module is disabled
(Outputs held inactive, device pins not used by USB, analog features are shut down to reduce power
consumption.)

Note 1. When USBPWR =0 and USBBUSY = 1, status from all other registers is invalid and writes to all USB
module registers produce undefined results.

DS60001168J-page 112 © 2011-2016 Microchip Technology Inc.
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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

FIGURE 13-2: TIMER2/3, TIMER4/5 BLOCK DIAGRAM (32-BIT)

Data Bus<31:0>

<31:0>
Reset '
% TMRY® ! TMRX® Sync
= MS Half Word \ 7 LS Half Word
| ADC E\(/zejnt [
lTngger - I TEqual 32-bit Comparator
L _ _ _ 1 {}
PRy | PRx
TyIF Event| g
Flag J
1 Q D o TGATE
Q ——— _
TGATE TCS
ON
TxCK % ’@ x T
L Prescaler
Gate 10 — 1,2,4,8,16, —
Sync 32, 64, 256
PBCLK 00 \’A\ 3

TCKPS

Note 1: In this diagram, the use of ‘X’ in registers, TXCON, TMRx, PRx and TxCK, refers to either Timer2 or Timer4; the
use of 'y’ in registers, TYCON, TMRYy, PRy, TylIF, refers to either Timer3 or Timer5.
2:  ADC event trigger is available only on the Timer2/3 pair.

DS60001168J-page 148 © 2011-2016 Microchip Technology Inc.




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

REGISTER 20-1:

PMCON: PARALLEL PORT CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 U-0 U-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 U-0 U-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ ON® — SIDL ADRMUX<1:0> PMPTTL PTWREN PTRDEN
70 R/W-0 R/W-0 R/W-0 U-0 R/W-0 u-0 R/W-0 R/W-0
' CSF<1:0>( ALP® — cs1P@ — WRSP RDSP
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16
bit 15

bit 14
bit 13

bit 12-11

bit 10

bit 9

bit 8

bit 7-6

bit 5

Unimplemented: Read as ‘0’
ON: Parallel Master Port Enable bit(!)

1 = PMP enabled
0 = PMP disabled, no off-chip access performed

Unimplemented: Read as ‘0’
SIDL: 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

ADRMUX<1:0>: Address/Data Multiplexing Selection bits
11 = Lower 8 bits of address are multiplexed on PMD<7:0> pins; upper 8 bits are not used
10 = All 16 bits of address are multiplexed on PMD<7:0> pins
01 = Lower 8 bits of address are multiplexed on PMD<7:0> pins, upper bits are on PMA<10:8> and

PMA<14>
00 = Address and data appear on separate pins

PMPTTL: PMP Module TTL Input Buffer Select bit

1 = PMP module uses TTL input buffers

0 = PMP module uses Schmitt Trigger input buffer
PTWREN: Write Enable Strobe Port Enable bit

1 = PMWR/PMENB port enabled
0 = PMWR/PMENB port disabled
PTRDEN: Read/Write Strobe Port Enable bit

1 = PMRD/PMWR port enabled
0 = PMRD/PMWR port disabled

CSF<1:0>: Chip Select Function bits®

11 = Reserved
10 = PMCS1 functions as Chip Select
01 = PMCS1 functions as PMA<14>
00 = PMCS1 functions as PMA<14>

ALP: Address Latch Polarity bit(?)

1 = Active-high (PMALL and PMALH)
0 = Active-low (PMALL and PMALH)

Note 1: When using 1:1 PBCLK divisor, the user’s software should not read/write the peripheral’'s SFRs in the

SYSCLK cycle immediately following the instruction that clears the module’s ON control bit.

2: These bits have no effect when their corresponding pins are used as address lines.

© 2011-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 21-5:

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> HRO01<3:0>
_ U-0 RIW-x RWx | RWx RIW-x RWx | RWx | RWx
23:16 — MIN10<2:0> MINO1<3:0>
. u-0 RW-x | Rwx | Rwx RW-x RW-x |  RW-x | RWx
15:8 — SEC10<2:0> SEC01<3:0>
u-0 u-0 u-0 u-0 u-0 u-o u-0 u-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-30
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’
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

Unimplemented: Read as ‘0’
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

Unimplemented: Read as ‘0’
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

Unimplemented: Read as ‘0’

© 2011-2016 Microchip Technology Inc.
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22.1 ADC Control Registers

TABLE 22-1: ADC REGISTER MAP
0 Bits
(N ) %)
S ¥ o 2
T o'| Register s a
<2 Name @ &
Tg ‘&IF = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 -
2> oM <
<
31:16 — — — — — — — — — — — — — — — — 0000
9000 |[AD1CON1®)
15:0 ON — SIDL — — FORM<2:0> SSRC<2:0> CLRASAM — ASAM SAMP DONE |0000
) 31:16 — — — — — — — — — — — — — — — — 0000
9010 [AD1CON2
15:0 VCFG<2:0> OFFCAL — CSCNA — — BUFS — SMPI<3:0> BUFM ALTS [0000
) 31:16 — — — — — — — — — — — — — — — — 0000
9020 [AD1CON3
15:0 | ADRC — — SAMC<4:0> ADCS<7:0> 0000
1y |31:16| CHONB — — — CHO0SB<3:0> CHONA — — — CHOSA<3:0> 0000
9040 | AD1CHS®W
15:0 = = = = = = = = = = = = = = = —  |oo00
o 31:16 — — — — — — — — — — — — — — — — 0000
9050 [AD1CSSL
15:0 | CSSL15 | CSSL14 | CSSL13 | CSSL12 | CSSL11 | CSSL10 | CSSL9 | CSSL8 CSSL7 CSSL6 CSSL5 | CSsL4 CSSL3 CSSL2 CSSL1 CSSLO |0000
31:16 0000
9070 | ADC1BUFO ADC Result Word 0 (ADC1BUF0<31:0>)
15:0 0000
31:16 0000
9080 | ADC1BUF1 ADC Result Word 1 (ADC1BUF1<31:0>)
15:0 0000
31:16 0000
9090 | ADC1BUF2 ADC Result Word 2 (ADC1BUF2<31:0>)
15:0 0000
31:16 0000
90A0| ADC1BUF3 ADC Result Word 3 (ADC1BUF3<31:0>)
15:0 0000
31:16 0000
90B0| ADC1BUF4 ADC Result Word 4 (ADC1BUF4<31:0>)
15:0 0000
31:16 0000
90C0| ADC1BUF5 ADC Result Word 5 (ADC1BUF5<31:0>)
15:0 0000
31:16 0000
90D0| ADC1BUF6 ADC Result Word 6 (ADC1BUF6<31:0>)
15:0 0000
31:16 0000
90EO0| ADC1BUF7 ADC Result Word 7 (ADC1BUF7<31:0>)
15:0 0000
31:16 0000
90F0|ADC1BUF8 ADC Result Word 8 (ADC1BUF8<31:0>)
15:0 0000
31:16 0000
9100 | ADC1BUF9 ADC Result Word 9 (ADC1BUF9<31:0>)
15:0 0000
31:16 0000
9110 | ADC1BUFA ADC Result Word A (ADC1BUFA<31:0>)
15:0 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for details.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 22-1: AD1CON1: ADC CONTROL REGISTER 1 (CONTINUED)

bit 4

bit 3
bit 2

bit 1

bit 0

Note 1:

CLRASAM: Stop Conversion Sequence bit (when the first ADC interrupt is generated)

1 = Stop conversions when the first ADC interrupt is generated. Hardware clears the ASAM bit when the
ADC interrupt is generated.

0 = Normal operation, buffer contents will be overwritten by the next conversion sequence

Unimplemented: Read as ‘0’

ASAM: ADC Sample Auto-Start bit

1 = Sampling begins immediately after last conversion completes; SAMP bit is automatically set.
0 = Sampling begins when SAMP bit is set

SAMP: ADC Sample Enable bit(®

1 = The ADC sample and hold amplifier is sampling

0 = The ADC sample/hold amplifier is holding

When ASAM = 0, writing ‘1’ to this bit starts sampling.

When SSRC = 000, writing ‘0’ to this bit will end sampling and start conversion.
DONE: Analog-to-Digital Conversion Status bit(3)

1 = Analog-to-digital conversion is done

0 = Analog-to-digital conversion is not done or has not started
Clearing this bit will not affect any operation in progress.

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

If ASAM = 0, software can write a ‘1’ to start sampling. This bit is automatically set by hardware if
ASAM = 1. If SSRC = 0, software can write a ‘0’ to end sampling and start conversion. If SSRC # ‘0’, this
bit is automatically cleared by hardware to end sampling and start conversion.

This bit is automatically set by hardware when analog-to-digital conversion is complete. Software can
write a ‘0’ to clear this bit (a write of ‘1’ is not allowed). Clearing this bit does not affect any operation
already in progress. This bit is automatically cleared by hardware at the start of a new conversion.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 22-2: AD1CON2: ADC CONTROL REGISTER 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
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 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 u-0 U-0
’ VCFG<2:0> OFFCAL — CSCNA — —
2.0 R-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' BUFS — SMPI<3:0> BUFM ALTS
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 15-13 VCFG<2:0>: Voltage Reference Configuration bits

VREFH VREFL
000 AVDD AVss
001 External VREF+ pin AVss
010 AVDD External VREF- pin
011 External VREF+ pin External VREF- pin
1xx AVDD AVss

bit 12 OFFCAL: Input Offset Calibration Mode Select bit
1 = Enable Offset Calibration mode
Positive and negative inputs of the sample and hold amplifier are connected to VREFL
0 = Disable Offset Calibration mode
The inputs to the sample and hold amplifier are controlled by AD1CHS or AD1CSSL
bit 11 Unimplemented: Read as ‘0’
bit 10 CSCNA: Input Scan Select bit
1 = Scan inputs
0 = Do not scan inputs
bit 9-8 Unimplemented: Read as ‘0’
bit 7 BUFS: Buffer Fill Status bit
Only valid when BUFM = 1.
1 = ADC is currently filling buffer 0x8-0xF, user should access data in 0x0-0x7
0 = ADC is currently filling buffer 0x0-0x7, user should access data in 0x8-0xF
bit 6 Unimplemented: Read as ‘0’
bit 5-2 SMPI<3:0>: Sample/Convert Sequences Per Interrupt Selection bits
1111 = Interrupts at the completion of conversion for each 16t sample/convert sequence
1110 = Interrupts at the completion of conversion for each 15t sample/convert sequence

0001 = Interrupts at the completion of conversion for each 2nd sample/convert sequence
0000 = Interrupts at the completion of conversion for each sample/convert sequence
bit 1 BUFM: ADC Result Buffer Mode Select bit
1 = Buffer configured as two 8-word buffers, ADC1BUF7-ADC1BUF0, ADC1BUFF-ADCBUF8
0 = Buffer configured as one 16-word buffer ADC1BUFF-ADC1BUFO
bit 0 ALTS: Alternate Input Sample Mode Select bit
1 = Uses Sample A input multiplexer settings for first sample, then alternates between Sample B and
Sample A input multiplexer settings for all subsequent samples
0 = Always use Sample A input multiplexer settings
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27.2 Configuration Registers
TABLE 27-1: DEVCFG: DEVICE CONFIGURATION WORD SUMMARY

0 Bits
o~ - ) 1]
oS ¥ Sg = @
28| 25 | & g
‘_g & gz - 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 5
2= oM <
<
31:16|FVBUSONIO|FUSBIDIO| IOL1WAY [PMDL1WAY| — — — — — — — — — — — — XXXX
0BFO0|DEVCFG3
15:0 USERID<15:0> XXXX
31:16 — — — — — — — — — — — — — FPLLODIV<2:0> XXXX
0BF4|DEVCFG2 D @)
15:0 | UPLLEN — — — — UPLLIDIV<2:0> — FPLLMUL<2:0> — FPLLIDIV<2:0> XXXX
oBEs|bEVCEGT 31:16 — — — — — — FWDTWINSZ<1:0> |FWDTEN| WINDIS — WDTPS<4:0> XXXX
15:0 FCKSM<1:0> FPBDIV<1:0> — |OSCIOFNC| POSCMOD<1:0> IESO — FSOSCEN — — FNOSC<2:0> XXXX
31:16 — — — cP — — — BWP — — — — — PWP<8:6>() XXXX
O0BFC|DEVCFGO
15:0 PWP<5:0> — — — — — ICESEL<1:0> JTAGEN DEBUG<1:0> XXXX
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This bitis only available on PIC32MX2XX devices.
2: PWP<8:7> are only available on devices with 256 KB of Flash.
TABLE 27-2: DEVICE ID, REVISION, AND CONFIGURATION SUMMARY
a Bits ~
o~ — <] )
- ¥ 9o =y a
25| Z5 | &
‘_g ‘;-'5 gz = 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 x
= . <
>
31:16 VER<3:0> DEVID<27:16> (D
F220| DEVID skl
15:0 DEVID<15:0> oxxx (1)
31:16 — — — — — — — — — — — — — — — — 0000
F200| CFGCON
15:0 — — IOLOCK [PMDLOCK — — — — — — — — JTAGEN — — TDOEN [000B
31:16 0000
F230 | SYSKEY®) SYSKEY<31:0>
15:0 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: Reset values are dependent on the device variant.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

30.2 AC Characteristics and Timing
Parameters
The information contained in this section defines

PIC32MX1XX/2XX 28/36/44-pin Family AC character-
istics and timing parameters.

FIGURE 30-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS
Load Condition 1 — for all pins except OSC2 Load Condition 2 — for OSC2
VDD/2

L

RL Pin T CL
Vss
Pin _T_ cL RL = 4640
CL = 50 pF for all pins
Vss 50 pF for OSC2 pin (EC mode)

TABLE 30-16: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

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

AC CHARACTERISTICS

Palilzm' Symbol Characteristics Min. | Typical® | Max. | Units Conditions
DO56 |[Cio All'I/O pins and OSC2 — — 50 pF [EC mode
D058 |(CB SCLx, SDAx — — 400 pF |In I2C mode

Note 1: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.

FIGURE 30-2: EXTERNAL CLOCK TIMING

0OSCH1
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

FIGURE 30-5: EXTERNAL RESET TIMING CHARACTERISTICS

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

A
~

(L

BOR _______\xc_______jz% »

. TBOR ' (TsvyspLY)
¢ (SY30) ' syo2
. ~~

Reset Sequence — % o

~-—— CPU Starts Fetching Code

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

(TsysDLY)
. 8Y02

T

'<«—— CPU Starts Fetching Code

Reset Sequence — !

TosT
(SY10)

TABLE 30-22: RESETS TIMING

Standard Operating Conditions: 2.3V 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
Paerlm' Symbol Characteristics® Min. Typical(z) Max. Units Conditions
SY00 |[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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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
D EXPOSED D2
| PAD
[
I
!
E
S + -
777777
70| v
s T wr ‘
AN
AN
|
N NOTE 1
TOP VIEW BOTTOM VIEW
LED—D—D—D—D—D—D—D—D—D—D—‘—- A
A3 j Al1—
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 6.30 6.45 6.80
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.30 6.45 6.80
Contact Width 0.25 0.30 0.38
Contact Length 0.30 0.40 0.50
Contact-to-Exposed Pad 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-103B
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