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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

CANbus, I2C, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
49

512KB (512K x 8)

FLASH

64K x 8

2.3V ~ 3.6V

A/D 28x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-QFN (9x9)
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

TABLE 3: PIN NAMES FOR 64-PIN USB DEVICES

64-PIN QFN® AND TQFP (TOP VIEW)

PIC32MX230F128H
PIC32MX530F128H
PIC32MX250F256H
PIC32MX550F256H
PIC32MX270F512H
PIC32MX570F512H

QFN®
Pin # Full Pin Name Pin # Full Pin Name
1 AN22/RPE5/PMD5/RE5S 33 USBID/RPF3/RF3
2 AN23/PMD6/RE6 34 |VBUS
3 AN27/PMD7/RE7 35 |VusBsvs
4 AN16/C1IND/RPG6/SCK2/PMA5/RG6 36 D-
5 AN17/C1INC/RPG7/PMA4/RG7 37 D+
6 AN18/C2IND/RPG8/PMA3/RG8 38 |VDD
7 |MCLR 39 |OSC1/CLKI/RC12
8 AN19/C2INC/RPG9/PMA2/RG9 40 |OSC2/CLKO/RC15
9 Vss 41 Vss
10 |VbD 42 RPD8/RTCC/RD8
1 AN5/C1INA/RPB5/VBUSON/RBS 43 RPD9/SDA1/RD9
12 |AN4/C1INB/RB4 44 RPD10/SCL1/PMA15/RD10
13 PGED3/AN3/C2INA/RPB3/RB3 45 |RPD11/PMA14/RD11
14 PGEC3/AN2/CTCMP/C2INB/RPB2/CTED13/RB2 46 RPDO/INTO/RDO
15 PGEC1/VREF-/AN1/RPB1/CTED12/RB1 47 | SOSCI/RPC13/RC13
16 PGED1/VReErF+/ANO/RPB0/PMAG/RBO 48 |SOSCO/RPC14/T1CK/RC14
17 PGEC2/AN6/RPB6/RB6 49 | AN24/RPD1/RD1
18 PGED2/AN7/RPB7/CTED3/RB7 50 |AN25/RPD2/SCK1/RD2
19 |AVDD 51 AN26/C3IND/RPD3/RD3
20 |AVss 52 RPD4/PMWR/RD4
21 AN8/RPB8/CTED10/RB8 53 RPD5/PMRD/RD5
22 |AN9/RPB9/CTED4/PMA7/RB9 54 | C3INC/RD6
23 | TMS/CVREFOUT/AN10/RPB10/CTED11/PMA13/RB10 55 |C3INB/RD7
24 | TDO/AN11/PMA12/RB11 56 |VcAp
25 |Vss 57 |VDD
26 |VDD 58 |C3INA/RPFO/RFO
27 |TCK/AN12/PMA11/RB12 59 RPF1/RF1
28 |TDI/AN13/PMA10/RB13 60 PMDO/REO
29 |AN14/RPB14/SCK3/CTED5/PMA1/RB14 61 PMD1/RE1
30 |AN15/RPB15/0CFB/CTED6/PMAO/RB15 62 |AN20/PMD2/RE2
31 RPF4/SDA2/PMA9/RF4 63 RPE3/CTPLS/PMD3/RE3
32 RPF5/SCL2/PMA8/RF5 64 |AN21/PMD4/RE4

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 11.3 “Peripheral Pin
Select” for restrictions.
2:  Every l/O port pin (RBx-RGx) can be used as a change notification pin (CNBx-CNGx). See Section 11.0 “1/O Ports” for more information.
3:  Shaded pins are 5V tolerant.
4:  The metal plane at the bottom of the QFN device is not connected to any pins and is recommended to be connected to Vss externally.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

NOTES:
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 5-2: INTSTAT: INTERRUPT 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 — — — — — — — —
15:8 U-0 u-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0
' — — — — — SRIPL<2:0>(1)
_ u-0 u-o RIW-0 RW-0 RIW-0 RIW-0 | rRwo | RWoO
70 — _ VEC<5:0>@
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 31-11 Unimplemented: Read as ‘0’
bit 10-8 SRIPL<2:0>: Requested Priority Level bits(™)
111- 000 = The priority level of the latest interrupt presented to the CPU
bit 7-6 Unimplemented: Read as ‘0’
bit5-0  VEC<5:0>: Interrupt Vector bits()
11111- 00000 = The interrupt vector that is presented to the CPU
Note 1. This value should only be used when the interrupt controller is configured for Single Vector mode.
REGISTER 5-3: IPTMR: INTERRUPT PROXIMITY TIMER 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
3124 IPTMR<31:24>
93:16 RWo | Rwo | Rwo | Rwo | RW-0 RWoO | Rwo | RWo
IPTMR<23:16>
158 Rwo | RrRwo | Rwo | RrRwo | Rwo | RwW0 | RWO [ RWo
’ IPTMR<15:8>
_ Rwo | RrRwo | Rwo | RrRwo | Rwo | Rwo | Rwo [ Rwo
7:0 IPTMR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 IPTMR<31:0>: Interrupt Proximity Timer Reload bits
Used by the Interrupt Proximity Timer as a reload value when the Interrupt Proximity timer is triggered by

an interrupt event.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 8-3: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER (CONTINUED)
bit 3-0 ROSEL<3:0>: Reference Clock Source Select bits®
1111 = Reserved; do not use

1001 = Reserved; do not use
1000 = REFCLKI

0111 = System PLL output
0110 = USB PLL output
0101 = Sosc

0100 = LPRC

0011 = FRC

0010 = Posc

0001 = PBCLK

0000 = SYSCLK

Note 1. The ROSEL and RODIV bits should not be written while the ACTIVE bit is ‘1’, as undefined behavior may
result.

2. This bit is ignored when the ROSEL<3:0> bits = 0000 or 0001.
3:  While the ON bit is set to ‘1’, writes to these bits do not take effect until the DIVSWEN bit is also set to ‘1’.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

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

of the PIC32MX1XX/2XX/5XX 64/100-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 31. “Direct
Memory Access (DMA) Controller”
(DS60001117) in the “PIC32 Family
Reference Manual”, which is available
from the Microchip  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 (PBUS) devices: SPI, UART, PMP,
etc.) or memory itself.

The following are some of the key features of the DMA

controller module:

» 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
1
INT Controller System IRQ
I

<

{ Peripheral Bus )

Address Decoder )| Channel 0 Control

L)

o

Channel 1 Control

-l Y

Global Control
(DMACON)

Channel

n Control

A
\J

|

Bus Interface { Device Bus + Bus Arbitration>

| ] L

Channel Priority
Arbitration

© 2014-2016 Microchip Technology Inc.

Preliminary

DS60001290D-page 85


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

PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 9-2: DMASTAT: DMA 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 — — — — — — — —
7:0 u-0 u-0 u-0 u-0 R-0 R-0 R-0 R-0
’ — — — — RDWR DMACH<2:0>
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 31-4 Unimplemented: Read as ‘0’
bit 3 RDWR: Read/Write Status bit

1 = Last DMA bus access was a read
0 = Last DMA bus access was a write

bit2-0 DMACH<2:0>: DMA Channel bits
These bits contain the value of the most recent active DMA channel.

REGISTER 9-3: DMAADDR: DMA 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
RO RO RO RO RO RO RO RO
31:24 DMAADDR<31:24>
R0 | R0 | R0 | R0 | RO | R0 | RO | R0
23:16
DMAADDR<23:16>
. R-0 | ro [ ro | R0 | RO | RO | RO | RO
158 DMAADDR<15:8>
_ R0 | R0 | R0 | R0 | RO | R0 | RO | R0
70 DMAADDR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DMAADDR<31:0>: DMA Module Address bits
These bits contain the address of the most recent DMA access.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 9-14:

DCHxSPTR: DMA CHANNEL ‘x* SOURCE POINTER 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-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
' CHSPTR<15:8>
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
' CHSPTR<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 31-16 Unimplemented: Read as ‘0’

bit 15-0 CHSPTR<15:0>: Channel Source Pointer bits
1111111111111111 = Points to byte 65,535 of the source
0000000000000001 = Points to byte 1 of the source
0000000000000000 = Points to byte 0 of the source
| Note:  When in Pattern Detect mode, this register is reset on a pattern detect.

REGISTER 9-15:

DCHxDPTR: DMA CHANNEL ‘x’ DESTINATION POINTER 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-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
' CHDPTR<15:8>
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
’ CHDPTR<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 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHDPTR<15:0>: Channel Destination Pointer bits
1111111111211111 = Points to byte 65,535 of the destination

0000000000000001 = Points to byte 1 of the destination
0000000000000000 = Points to byte 0 of the destination

© 2014-2016 Microchip Technology Inc.

Preliminary

DS60001290D-page 101




"ou| ABojouyos | diyoosolN 91.02-710Z @

Areulwiaid

/0} 8bed-qo6210009Sa

10.1

Control Registers

TABLE 10-1: USB REGISTER MAP
@ Bits
oy . <] [%)
- H#* o =] 2
2 o' ?71'159 3 @
© o 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
= oM <
<
@ [31:16] — — — — — — — — — — — — — — — — 0000
5040| U1OTGIR
15:0 — — — — — — — — IDIF T1MSECIF| LSTATEIF ACTVIF | SESVDIF [SESENDIF — VBUSVDIF | 0000
5050| U1OTGIE Potol — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — IDIE T1MSECIE| LSTATEIE ACTVIE |SESVDIE [SESENDIE — VBUSVDIE | 0000
@[31:16]  — — — — — — — — — — — — — — — — 0000
5060 |UTOTGSTAT
15:0 — — — — — — — — ID — LSTATE — SESVD | SESEND — VBUSVD |0000
31:16] — — — — — — — — — — — — — — — — 0000
5070| U1OTGCON
15:0 — — — — — — — — DPPULUP |DMPULUP [DPPULDWN|DMPULDWN|VBUSON | OTGEN |VBUSCHG | VBUSDIS |0000
31:16] — — — — — — — — — — — — — — — — 0000
5080| U1PWRC 7
15:0 — — — — — — — —  |UACTPND® — — USLPGRD [USBBUSY — USUSPEND| USBPWR | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5200 U1IR® URSTIF {0000
15:0 — — — — — — — — STALLIF |[ATTACHIF | RESUMEIF IDLEIF TRNIF SOFIF UERRIF
DETACHIF | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5210 U1IE URSTIE |0000
15:0 — — — — — — — — STALLIE |ATTACHIE|RESUMEIE| IDLEIE TRNIE SOFIE UERRIE
DETACHIE | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5220| U1EIR® CRC5EF 0000
15:0 — — — — — — — — BTSEF BMXEF DMAEF BTOEF DFNSEF | CRC16EF PIDEF
EOFEF 0000
31:16] — — — — — — — — — — — — — — — — 0000
5230 U1EIE CRC5EE 0000
15:0 — — — — — — — — BTSEE BMXEE DMAEE BTOEE DFNSEE | CRC16EE PIDEE
EOFEE 0000
@ [B116] — — — — — — — — — — — — — — — — 0000
5240| U1STAT
15:0 — — — — — — — — ENDPT<3:0> DIR PPBI — — 0000
31:16] — — — — — — — — — — — — — — — — 0000
5250 U1CON PKTDIS USBEN | 0000
15:0 — — — — — — — — JSTATE SEO USBRST |HOSTEN | RESUME | PPBRST
TOKBUSY SOFEN |0000
5260| U1ADDR Potol — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — LSPDEN DEVADDR<6:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
5270| U1BDTP1
15:0 — — — — — — — — BDTPTRL<15:9> — 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 its virtual address, plus an offset of 0x4, 0x8 and 0xC respectively. See
Section 11.2 “CLR, SET, and INV Registers” for more information.
2:  This register does not have associated SET and INV registers.
3:  This register does not have associated CLR, SET and INV registers.
4: Reset value for this bit is undefined.
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TABLE 11-13: PORTF REGISTER MAP FOR PIC32MX120F064H, PIC32MX130F128H, PIC32MX150F256H, AND
PIC32MX170F512H DEVICES ONLY

2 Bits
O~ ©
-E#I EE o %)
S D0 % =6
ID| of o <3
Tm| &3 = | 3115 30/14 29113 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 ¢
= 1]
£
6510l TRISF U8 — — — — — — — — — — — — — — — —  [oo00
15:0 — — — — — — — — — TRISF6 | TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO |007F
es20| porTE 31161 — — — — — — — — — — — — — — — — _|ooo0
15:0 — — — — — — — — — RF6 RF5 RF4 RF3 RF2 RF1 RFO  |xxxx
31:16]  — — — — — — — — — — — — — — — —  |oo00
6530| LATF
15:0 — — — — — — — — — LATF6 | LATF5 | LATF4 | LATF3 | LATF2 | LATF1 | LATFO |xxxx
510l opce 31161 — — — — — — — — — — — — — — — — _|ooo0
15:0 — — — — — — — — — ODCF6 | ODCF5 | ODCF4 | ODCF3 | ODCF2 | ODCF1 | ODCFO |0000
o550l onpur 131181 — — — — — — — — — — — — — — — —  |oo00
15:0 — — — — — — — — — | CNPUF6 | CNPUF5 | CNPUF4 | CNPUF3 | CNPUF2 | CNPUF1 | CNPUFO0 | 0000
esc0| cnpor 21161 = — — — — — — — — — — — — — — — _|ooo0
15:0 — — — — — — — — — | CNPDF6 | CNPDF5 | CNPDF4 | CNPDF3 | CNPDF2 | CNPDF1 | CNPDFO | 0000
31:16]  — — — — — — — — — — — — — — — —  |oo00
6570 | CNCONF
150| ON — SIDL — — — — — — — — — — — — —  |o0o00
es80| cnene 1161 = — — — — — — — — — — — — — — — _|ooo0
15:0 — — — — — — — — — CNIEF6 | CNIEF5 | CNIEF4 | CNIEF3 | CNIEF2 | CNIEF1 | CNIEFO |0000
31:16]  — — — — — — — — — — — — — — — —  |oo00
6590| CNSTATF | . . . . . . . . . CN CN CN CN CN CN CN_ 15000
' STATF6 | STATF5 | STATF4 | STATF3 | STATF2 | STATF1 | STATFO

Legend:
Note 1:

x = Unknown value on Reset

more information.

; — = Unimplemented, read as *

0’; Reset values are shown in hexadecimal.
All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET, and INV Registers” for

ATINVA NId-00T/79 XXG/XXZ/XXTXNCEDId



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 14-1: WDTCON: WATCHDOG TIMER 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 — — — — — — — —

) R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 ON@2 — — — — — — —
70 u-0 R-y R-y R-y R-y R-y R/W-0 R/W-0

' — SWDTPS<4:0> WDTWINEN | WDTCLR

Legend: y = Values set from Configuration bits on POR
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’
bit15  ON: Watchdog Timer Enable bit®:2)

1 = Enables the WDT if it is not enabled by the device configuration
0 = Disable the WDT if it was enabled in software

bit 14-7 Unimplemented: Read as ‘0’

bit 6-2 SWDTPS<4:0>: Shadow Copy of Watchdog Timer Postscaler Value from Device Configuration bits
On reset, these bits are set to the values of the WDTPS <4:0> of Configuration bits.

bit 1 WDTWINEN: Watchdog Timer Window Enable bit
1 = Enable windowed Watchdog Timer
0 = Disable windowed Watchdog Timer

bit 0 WDTCLR: Watchdog Timer Reset bit
1 = Writing a ‘1’ will clear the WDT
0 = Software cannot force this bit to a ‘0’

Note 1: Aread of this bit results in a ‘1’ if the Watchdog Timer is enabled by the device configuration or software.

2. When using the 1:1 PBCLK divisor, the user software should not read or write the peripheral’'s SFRs in the
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 20-1: PMCON: PARALLEL PORT CONTROL REGISTER (CONTINUED)
bit 8 PTRDEN: Read/Write Strobe Port Enable bit

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

bit7-6  CSF<1:0>: Chip Select Function bits®®
11 = Reserved
10 = PMCS1 and PMCS2 function as Chip Select
01 = PMCS1 functions as address bit 14; PMCS2 functions as Chip Select
00 = PMCS1 and PMCS2 function as address bits 14 and 15, respectively

bit 5 ALP: Address Latch Polarity bit(?)

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

bit 4 CS2P: Chip Select 0 Polarity bit?®
1 = Active-high (PMCS2)
0 = Active-low (PMCS2)
bit 3 CS1P: Chip Select 0 Polarity bit?®
1 = Active-high (PMCS1)
0 = Active-low (PMCS1)
bit 2 Unimplemented: Read as ‘0’
bit 1 WRSP: Write Strobe Polarity bit
For Slave Modes and Master mode 2 (MODE<1:0> = 00,01,10):
1 = Write strobe active-high (PMWR)
0 = Write strobe active-low (PMWR)
For Master mode 1 (MODE<1:0>=11):

1 = Enable strobe active-high (PMENB)
0 = Enable strobe active-low (PMENB)

bit 0 RDSP: Read Strobe Polarity bit
For Slave modes and Master mode 2 (MODE<1:0> = 00,01,10):
1 = Read Strobe active-high (PMRD)
0 = Read Strobe active-low (PMRD)
For Master mode 1 (MODE<1:0>=11):

1 = Read/write strobe active-high (PMRD/PMWR)
0 = Read/write strobe active-low (PMRD/PMWR)

Note 1: When using 1:1 PBCLK divisor, the user 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.
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PIC32MX1XX/2XX/5XX 64/100-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
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 HR10<3:0> HRO1<3:0>
RIW-x RW-x | RWx | RW-x RIW-x RWx | RWx | RWx
23:16 MIN10<3:0> MINO1<3:0>
. RW-x RW-x | Rwx | Rwx RW-x RW-x |  RWx | RWx
15:8 SEC10<3:0> SEC01<3:0>
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’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28
bit 27-24
bit 23-20
bit 19-16
bit 15-12
bit 11-8
bit 7-0

HR10<3:0>: Binary Coded Decimal value of hours bits, 10s place digits; 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<3:0>: Binary Coded Decimal value of minutes bits, 10s place digits; 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<3:0>: Binary Coded Decimal value of seconds bits, 10s place digits; 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’

© 2014-2016 Microchip Technology Inc.
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22.1

Control Registers

TABLE 22-1: ADC REGISTER MAP
0 Bits
[ [3) %)
S ¥ o 2
T o'| Register S 0
<2 Name o &
Tg ';-'5 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 —
2> m <
£
31:16] — = = = = = = = = = = = = = = —  |oooo
9000 | AD1CON1(®)
15:0 ON — SIDL — — FORM<2:0> SSRC<2:0> CLRASAM — ASAM SAMP DONE |0000
NERO = = = = = = = = = = = = = = = —  |oooo
9010 | AD1CON2(
15:0 VCFG<2:0> OFFCAL — CSCNA — — BUFS — SMPI<3:0> BUFM ALTS |0000
NERD = = = = = = = = = = = = = = = —  |oooo
9020 | AD1CON3™
15:0 | ADRC — — SAMC<4:0> ADCS<7:0> 0000
1 |31:16] CHONB — CHOSB<5:0>?) CHONA — CHOSA<5:0>() 0000
9040| AD1CHS®
15:0 = = = = = = = = = = = = = = = —  |oooo
9050 |AD1CSSLED 31:16| CSSL31 | CSSL30 | CSSL29 | CSSL28 | CSSL27 | CSSL26 | CSSL25 | CSSL24 | CSSL23 | CSSL22 | CSSL21 | CSSL20 | CSSL19 | CSSL18 | CSSL17 | CSSL16 0000
15:0 | CSSL15 | CSSL14 | CSSL13 | CSSL12 | CSSL11 | CSSL10 | CSSL9 | CSSL8 | CSSL7 | CSSL6 | CSSL5 | CSSL4 | CSSL3 | CSSL2 | CSSL1 CSSLO |0000
9060 |AD1CSSL2® 31:16 — — — — — — — — — — — — — CSSL50 | CSSL49 | CSSL48 0000
15:0 | CSSL47 | CSSL46 | CSSL45 | CSSL44 | CSSL43 | CSSL42 | CSSL41 | CSSL40 | CSSL39 | CSSL38 | CSSL37 | CSSL36 | CSSL35 | CSSL34 | CSSL33 | CSSL32 |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
90B0O| 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
90EO| 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
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 their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET, and INV Registers” for details.

2: For 64-pin devices, the MSB of these bits is not available.
3: For 64-pin devices, only the CSSL30:CSSLO bits are available.
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PIC32MX1XX/2XX/5XX 64/100-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 — —
7.0 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-ADC1BUFO0, 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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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

FIGURE 31-10: SPIx MODULE MASTER MODE (CKE = 0) TIMING CHARACTERISTICS
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Note: Refer to Figure 31-1 for load conditions.

TABLE 31-28: SPIx MASTER MODE (CKE = 0) TIMING REQUIREMENTS

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
P?\:gm' Symbol Characteristics® Min. Typical(z) Max. | Units Conditions
SP10 | TscL SCKXx Output Low Time Tsck/2 — — ns _
(Note 3)
SP11 TscH SCKx Output High Time Tsck/2 — — ns —
(Note 3)
SP20 |TscF SCKx Output Fall Time — — — ns | See parameter DO32
(Note 4)
SP21 |TscR SCKx Output Rise Time — — — ns | See parameter DO31
(Note 4)
SP30 | TboF SDOx Data Output Fall Time — — — ns | See parameter DO32
(Note 4)
SP31 | TboR SDOx Data Output Rise Time — — — ns | See parameter DO31
(Note 4)
SP35 | TscH2bpoV, | SDOx Data Output Valid after — — 15 ns |VDD>2.7V
TscL2poV | SCKx Edge — . 20 ns |VDoD < 2.7V
SP40 |TpIV2scH, |Setup Time of SDIx Data Input 10 — — ns —
TbIV2scL |to SCKx Edge
SP41 | TscH2pIL, |Hold Time of SDIx Data Input 10 — — ns —
TscL2pIL | to SCKx Edge

=

Note These parameters are characterized, but not tested in manufacturing.

2: Data in “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. Therefore, the clock generated in Master mode must not
violate this specification.

4: Assumes 50 pF load on all SPIx pins.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

TABLE 31-31: SPIx MODULE SLAVE MODE (CKE = 1) TIMING REQUIREMENTS (CONTINUED)

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
Pz’i\lrgm. Symbol Characteristics® Min. Typical(z) Max. | Units Conditions
SP51 |TssH2p0Z [SSx T to SDOx Output 5 — 25 ns —
High-Impedance
(Note 4)
SP52 |TscH2ssH |SSx T after SCKx Edge TscK + — — ns —
TscL2ssH 20
SP60 |TssL2poV |SDOx Data Output Valid after — — 25 ns —
SSx Edge

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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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

FIGURE 31-20: PARALLEL SLAVE PORT TIMING
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

100-Lead Plastic Thin Quad Flatpack (PF) - 14x14x1 mm Body 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 15.40
Contact Pad Spacing C2 15.40
Contact Pad Width (X100) X1 0.30
Contact Pad Length (X100) Y1 1.50
Distance Between Pads G 0.20

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

Microchip Technology Drawing No. C04-2110B
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

100-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm Body, 2.00 mm [TQFP]

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

http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX

Number of Leads N 100

Lead Pitch e 0.40 BSC

Overall Height A - - 1.20

Molded Package Thickness A2 0.95 1.00 1.05

Standoff A1 0.05 - 0.15

Foot Length L 0.45 0.60 0.75

Footprint L1 1.00 REF

Foot Angle [0} 0° 3.5° 7°

Overall Width E 14.00 BSC

Overall Length D 14.00 BSC

Molded Package Width E1 12.00 BSC

Molded Package Length D1 12.00 BSC

Lead Thickness c 0.09 - 0.20

Lead Width b 0.13 0.18 0.23

Mold Draft Angle Top o 11° 12° 13°

Mold Draft Angle Bottom B 11° 12° 13°

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

]

2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-100B
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 0.40 mm Contact Length and 5.40x5.40mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN__ [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 5.50
Optional Center Pad Length T2 5.50
Contact Pad Spacing C1 8.90
Contact Pad Spacing C2 8.90
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.85
Distance Between Pads G 0.20

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

Microchip Technology Drawing No. C04-2154A
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