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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

12C, 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

TABLE 4:

PIN NAMES FOR 28-PIN GENERAL PURPOSE DEVICES WITHOUT VBAT

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

PIC32MX154F128B
PIC32MX174F256B

K{ SoIC

R EE RN RN EE RS AN
R EEEEEENNEEEDN

28

/

Pin # Full Pin Name Pin # Full Pin Name

1 |MCLR 15 |PGEC3/RPB6/ASCL2/PMD6/RB6
2 VREF+/ANO/C3INC/RPAO0/ASDA1/CTED1/PMA1/RAO 16 TDI/RPB7/CTED3/PMDS5/INTO/RB7
3 VREF-/AN1/RPA1/ASCL1/CTED2/RAL 17 |TCK/RPB8/SCL1/CTED10/PMD4/RB8
4 PGED2/AN2/C1IND/C2INB/C3IND/RPBO/RBO 18 |TDO/RPB9/SDA1/CTED4/PMD3/RB9
5 PGEC2/AN3/C1INC/C2INA/LVDIN/RPB1/CTED12//RB1 19 Vss
6 AN4/C1INB/C2IND/RPB2/SDA2/CTED13/RB2 20 |[VCAP
7 AN5/C1INA/C2INC/RTCC/RPB3/SCL2/RB3 21 |PGED1/RPB10/CTED11/PMD2/RB10
8 Vss 22 PGEC1/TMS/RPB11/PMD1/RB11
9 OSC1/CLKI/RPA2/RA2 23 |AN12/PMDO/RB12
10 OSC2/CLKO/RPA3/PMAO/RA3 24 |AN11/RPB13/CTPLS/PMRD/RB13
11 SOSCI/RPB4/RB4™) 25 CVREFOUT/AN10/C3INB/RPB14/SCK1/CTED5/PMWR/RB14
12 | SOSCO/RPA4/T1CK/CTEDI/RA4 26 | AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15
13 VDD 27 AVss
14 PGED3/RPB5/ASDA2/PMD7/RB5 28 AVDD

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

restrictions.

N

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

Every 1/O port pin (RAX-RBx) can be used as a change notification pin (CNAX-CNBx). See 12.0 “I/O Ports” for more information.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

TABLE 10:

PIN NAMES FOR 28-PIN USB DEVICES WITHOUT VBAT

28-PIN QFN (TOP VIEW)1:2:3:4)

PIC32MX254F128B
PIC32MX274F256B

28—V Y 1
Pin # Full Pin Name Pin # Full Pin Name

1 PGED2/AN2/C1IND/C2INB/C3IND/RPB0O/PMDO/RBO 15 |TDO/RPB9/SDA1/CTED4/PMD3/RB9
2 PGEC2/AN3/C1INC/C2INA/LVDIN/RPB1/CTED12/PMD1/RB1 16 Vss
3 PGED1/AN4/C1INB/C2IND/RPB2/SDA2/CTED13/PMD2/RB2 17 |VCAP
4 PGEC1/AN5/C1INA/C2INC/RTCC/RPB3/SCL2/PMWR/RB3 18 |D+
5 Vss 19 D-
6 OSC1/CLKI/RPA2/RA2 20 |VusB3v3
7 OSC2/CLKO/RPA3/PMAO/RA3 21 |AN11/RPB13/CTPLS/PMRD/RB13
8 SOSCI/RPB4/CTED11/RB4®) 22 CVREFOUT/AN10/C3INB/RPB14/SCK1/CTED5/PMA1/RB14
9 SOSCO/RPA4/T1CK/CTED9/RA4 23 | AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15
10 |VobD 24 |AVss
11 TMS/RPB5/USBID/RB5 25 AVDD
12 |vBUS 26 |MCLR
13 |TDI/RPB7/CTED3/PMD5/INTO/RB7 27 |PGED3/VREF+/ANO/C3INC/RPAO/ASDA1/CTED1/PMD7/RAO
14 TCK/RPB8/SCL1/CTED10/PMD4/RB8 28 PGEC3/VREF-/AN1/RPA1/ASCL1/CTED2/PMD6/RA1

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

restrictions.

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

aprwn

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

TABLE 1-12: PARALLEL MASTER PORT PINOUT I/O DESCRIPTIONS

Pin Number(®
: . ) 44-pin Pin Buffer _
Pin Name 28-pin 28-pin QFN/ Type Type Description
QFN SOIC
TQFP
Parallel Master Port
PMAO Parallel Master Port Address bit O Input (Buffered
! 10 15 Vo TTLST Slave modes) and Output (Master modes)
PMAL 27@ 2@ ) /o | TrLsT |Parallel Master Port Address bit 1 Input (Buffered
2203) 2503) Slave modes) and Output (Master modes)
PMA2 — — 24 (0] — Parallel Master Port Address (Demultiplexed Master
PMA3 41©@) modes)
— — 3 o) —_
19
PMA4 — — 44 0 —
PMAS5 — — 43 o —
PMA6 42 o
B B 200 B
PMA7 — — 1 0] —
PMAS 8@ o
o o 230 o
PMA9 9@ o
B B 220 B
PMA10 12 o
o o 210 o
PMCS1 23 26 3 (0] — Parallel Master Port Chip Select 1 Strobe
PMDO 20 23 10 o /o7 |Parallel Master Port Data (Demuliiplexed Master
13) 40) 120 I TTL/ST mode) or Address/Data (Multiplexed Master modes)
PMD1 19@ 22
S =6 35 /O | TTL/IST
PMD2 189 219 32 I/O TTL/ST
30) 63
PMD3 15 18 13 I/O TTL/ST
PMD4 14 17 37 I/0 TTL/ST
PMDS5 13 16 4 I/0 TTL/ST
PMD6 12 159 5 I/0 TTL/ST
28(3) 30
PMD7 1 1 38 I/O TTL/ST
273) 203
PMRD 21C5) [ 2429 1® o Parallel Master Port Read Strobe
1169 14®) 360 o
PMWR 220) 250 Parallel Master Port Write Strobe
. 27 o) —
43 70)
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 General Purpose devices only.

Pin number for USB devices only.

Pin number for devices with VBAT only.

Pin number for devices without VBAT only.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 5-2: NVMKEY: PROGRAMMING UNLOCK 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
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
31:24 NVMKEY<31:24>
wo | wo W-0 wo [ wo | W-0 W-0 W-0
23:16
NVMKEY<23:16>
wo | weo W-0 wo | wo | W-0 W-0 W-0
158 NVMKEY<15:8>
' wo | wo W-0 wo | wo ] W-0 W-0 W-0
70 NVMKEY<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 31-0 NVMKEY<31:0>: Unlock Register bits
These bits are write-only, and read as ‘0’ on any read
Note:  This register is used as part of the unlock sequence to prevent inadvertent writes to the PFM.
REGISTER 5-3: NVMADDR: FLASH 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
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 NVMADDR<31:24>
rRwo | Rwo | Rwo | Rwo | RrRwo | Rrwo | Rwo | RWoO
23:.16 NVMADDR<23:16>
rRwo | RrRwo | Rwo | Rwo | RrRwo | Rrwo | Rwo | RWoO
158 NVMADDR<15:8>
' rwo | rwo | rwo | mrwo | rwo | rwo | Rwo [ Rwo
70 NVMADDR<7:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 31-0 NVMADDR<31:0>: Flash Address bits
Bulk/Chip/PFM Erase: Address is ignored.
Page Erase: Address identifies the page to erase.
Row Program: Address identifies the row to program.
Word Program: Address identifies the word to program.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 6-3: = RNMICON: NON-MASKABLE INTERRUPT (NMI) 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 RIW-0
31:24 — — — — — — — WDTO
_ RIW-0 U-0 U-0 U-0 RIW-0 RIW-0 RIW-0 RIW-0
23:16 SWNMI = = = GNMI HLVD CF WDTS
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
158 NMICNT<15:8>
_ RW-0 | RW-0 rRw-0 | Rwo [ Rwo | Rwo | Rwo0 | RWoO
70 NMICNT<7:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

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

bit 31-25 Unimplemented: Read as ‘0’
bit 24 WDTO: Watchdog Timer Time-Out Flag bit
1 = WDT time-out has occurred and caused a NMI
0 = WDT time-out has not occurred
Setting this bit will cause a WDT NMI event, and MNICNT will begin counting.
bit 23 SWNMI: Software NMI Trigger.
1 = An NMI will be generated
0 = An NMI will not be generated
bit 22-20 Unimplemented: Read as ‘0’
bit 19 GNMI: General NMI bit
1 = A general NMI event has been detected or a user-initiated NMI event has occurred
0 = A general NMI event has not been detected
Setting GNMI to a ‘1’ causes a user-initiated NMI event. This bit is also set by writing OX4E to the
NMIKEY<7:0> (INTCON<31:24>) bits.
bit 18 HLVD: High/Low-Voltage Detect bit
1 = HLVD has detected a low-voltage condition and caused an NMI
0 = HLVD has not detected a low-voltage condition
bit 17 CF: Clock Fail Detect bit
1 = FSCM has detected clock failure and caused an NMI
0 = FSCM has not detected clock failure
Setting this bit will cause a a CF NMI event.
bit 16 WDTS: Watchdog Timer Time-out in Sleep Mode Flag bit
1 = WDT time-out has occurred during Sleep mode and caused a wake-up from sleep
0 = WDT time-out has not occurred during Sleep mode
Setting this bit will cause a WDT NMI.
bit 15-0 NMICNT<15:0>: NMI Reset Counter Value bits
These bits specify the reload value used by the NMI reset counter.
1111111111111111- 0000000000000001 = Number of SYSCLK cycles before a device Reset occurstt)
0000000000000000 = No delay between NMI assertion and device Reset event
Note 1: If a Watchdog Timer NMI event (when not in Sleep mode) is cleared before this counter reaches ‘0’, no
device Reset is asserted. This NMI reset counter is only applicable to these two specific NMI events.
Note:  The system unlock sequence must be performed before the SWRST bit can be written. Refer to Section

42.“Oscillators with Enhanced PLL"” (DS60001250) in the “PIC32 Family Reference Manual” for details.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

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

bit 4

bit 3

bit 2

bit 1

bit O

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = A channel address error has been detected (either the source or the destination address is invalid)
0 = No interrupt is pending
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 10-1: CHECON: CACHE 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 — — — — — — — —
2316 u-0 u-0 u-0 u-0 u-0 u-0 u-0 R/W-0
’ — — — — — — — CHECOH
u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0
15:8
— — — — — — DCSZ<1:0>
70 u-0 u-0 R/W-0 R/W-0 u-0 R/W-1 R/W-1 | RIW-1
' — — PREFEN<1:0> — PFMWS<2:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-17 Unimplemented: Write ‘0’; ignore read
bit 16 CHECOH: Cache Coherency Setting on a PFM Program Cycle hit
1 = Invalidate all data and instruction lines
0 = Invalidate all data Ines and instruction lines that are not locked
bit 15-10 Unimplemented: Write ‘0’; ignore read
bit 9-8 DCSZ<1:0>: Data Cache Size in Lines bits
11 = Enable data caching with a size of 4 Lines
10 = Enable data caching with a size of 2 Lines
01 = Enable data caching with a size of 1 Line
00 = Disable data caching
Changing these bits induce all lines to be reinitialized to the “invalid” state.
bit 7-6 Unimplemented: Write ‘0’; ignore read
bit 5-4 PREFEN<1:0>: Predictive Prefetch Enable bits
11 = Enable predictive prefetch for both cacheable and non-cacheable regions
10 = Enable predictive prefetch for non-cacheable regions only
01 = Enable predictive prefetch for cacheable regions only
00 = Disable predictive prefetch
bit 3 Unimplemented: Write ‘0’; ignore read
bit 2-0 PFMWS<2:0>: PFM Access Time Defined in Terms of SYSLK Wait States bits

111 = Seven Wait states
110 = Six Wait states
101 = Five Wait states
100 = Four Wait states
011 = Three Wait states
010 = Two Wait states
001 = One Wait state
000 = Zero Wait state
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 10-6:

CHEW1: CACHE WORD 1

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEW1<31:24>
2316 RWx | Rwx Rwx | Rwx | Rwx RIW-x RIW-X RIW-x
CHEW1<23:16>
58 Rwx [ Rwx RWx [ Rwx [ R RIW-X RIW-x RIW-x
CHEW1<15:8>
0 RWx [ Rwx RWx | Rwx [ RMWx RIW-X RIW-x RIW-x
' CHEW1<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0 CHEW1<31:0>: Word 1 of the cache line selected by the CHEIDX<3:0> bits (CHEACC<3:0>)
Readable only if the device is not code-protected.

REGISTER 10-7: CHEW2: CACHE WORD 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEW2<31:24>
0316 RWx | R RWx | Rwx | Rwx RIW-x RIW-x RIW-x
' CHEW2<23:16>
58 RWx | Rwx RWx | Rwx | Rwx RIW-x RIW- RIW-x
CHEW2<15:8>
70 R/W-x | R/W-x R/W-x | R/W-x | R/W-x R/W-x R/W-x | R/W-x
' CHEW2<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0 CHEW2<31:0>: Word 2 of the cache line selected by the CHEIDX<3:0> hits (CHEACC<3:0>)
Readable only if the device is not code-protected.

© 2016 Microchip Technology Inc. Advance Information
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TABLE 12-7: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

a Bits
el s g @
e} [} [}
S 7] GE) g 4
2| oS e &
g o &-’ z .;;3' 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 =
- ~ <(
£

31:16 — — — — — — — — — — — — — — — — 0000
FB84 | RPC6R(W

150 _ _ — — — — — = = — — — RPC6<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
FB88 | RPC7R(W

150 _ _ — — — — — = = — — — RPC7<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
FB8C | RPC8R(W

15:0 — — — = = = = = = — — — RPC8<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
FB90 | RPCOR(

150 _ _ — — — — — = = — — — RPC9<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.

This register is only available on USB devices.
This register is only available on VBAT devices.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 12-3: CNCONx: CHANGE NOTICE CONTROL FOR PORTx REGISTER (x = A, B, C)

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 RW-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
' ON — SIDL — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
7:0 — — — — — — — —
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15 ON: Change Notice (CN) Control ON bit

1= CNisenabled
0 = CNis disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Control bit

1 = Idle mode halts CN operation
0 = Idle does not affect CN operation

bit 12-0 Unimplemented: Read as ‘0’

DS60001404A-page 162 Advance Information © 2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 14-1: TXCON: TYPE B 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 R/W-0 u-0 u-0 U-0 U-0 U-0
158 ON(1:3) — sipL® — — — — —
20 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 U-0
' TGATE®) TCKPS<2:0>() 73202 - TCsS® -
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 ON: Timer On bit(-3)

1 = Module is enabled

0 = Module is disabled
bit 14 Unimplemented: Read as ‘0’

bit 13 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

bit 12-8  Unimplemented: Read as ‘0’

bit 7 TGATE: Timer Gated Time Accumulation Enable bit(®
When TCS =1:
This bit is ignored and is read as ‘0.
When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit6-4  TCKPS<2:0>: Timer Input Clock Prescale Select bits®

111 = 1:256 prescale value

110 = 1:64 prescale value

101 = 1:32 prescale value

100 = 1:16 prescale value

011 =1:8 prescale value

010 = 1:4 prescale value

001 = 1:2 prescale value

000 = 1:1 prescale value

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

2: This bit is available only on even numbered timers (Timer2 and Timer4).

3:  While operating in 32-bit mode, this bit has no effect for odd nhumbered timers (Timer3, and Timer5). All
timer functions are set through the even numbered timers.

4:  While operating in 32-bit mode, this bit must be cleared on odd numbered timers to enable the 32-bit timer
in Idle mode.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 22-2: PMMODE: PARALLEL PORT MODE REGISTER (CONTINUED)
bit 1-0 WAITE<1:0>: Data Hold After Read/Write Strobe Wait States bits®)

11 = Wait of 4 TrB
10 = Wait of 3 TrB
01 = Wait of 2 TpB
00 = Wait of 1 Tpa (default)

For Read operations:

11 = Wait of 3 TPB

10 = Wait of 2 TPB

01 =Wait of 1 TpB

00 = Wait of 0 Tpa (default)

Note 1: Whenever WAITM<3:0> = 0000, WAITB and WAITE bits are ignored and forced to 1 TpBCLK cycle for a
write operation; WAITB = 1 TpacCLK cycle, WAITE = 0 TpPBCLK cycles for a read operation.

2: Address bit A14 is not subject to auto-increment/decrement if configured as Chip Select CS1.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 23-6: ALRMDATE: ALARM DATE 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
3124 u-0 u-o u-0 u-0 u-0 u-0 u-0 u-0

u-0 u-0 u-0 RIW-X RIW-x RIW-X RIW-X RIW-x
23:16 — — — MONTH10 MONTHO01<3:0>
uU-0 u-0 RIW-x RIW-x Rwx | Rwx | Rwx | Rwx
158 — _ DAY10<1:0> DAY01<3:0>
' U-0 u-0 u-0 U-0 U-0 RW-x | RWx | RWx
70 — — — — — WDAY01<2:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-21 Unimplemented: Read as ‘0’

bit 20 MONTH10: Binary Coded Decimal value of months bits, 10s place digit; contains a value of 0 or 1

bit 19-16 MONTHO01<3:0>: Binary Coded Decimal value of months bits, 1s place digit; contains a value from 0 to 9
bit 15-14 Unimplemented: Read as ‘0’

bit 13-12 DAY10<1:0>: Binary Coded Decimal value of days bits, 10s place digit; contains a value from 0 to 3

bit 11-8 DAY01<3:0>: Binary Coded Decimal value of days bits, 1s place digit; contains a value from 0 to 9

bit 7-3 Unimplemented: Read as ‘0’

bit2-0  WDAY01<2:0>: Binary Coded Decimal value of weekdays bits; contains a value from 0 to 6
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TABLE 24-1: ADC REGISTER MAP (CONTINUED)
2 Bits
[ o %)
T ¥ =) 5]
T o'| Register ] @
<2 Name 24 &
Tg & = 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 -
= o <
£
31:16 0000
9120 |ADC1BUFB ADC Result Word B (ADC1BUFB<31:0>)
15:0 0000
31:16 0000
9130 |ADC1BUFC ADC Result Word C (ADC1BUFC<31:0>)
15:0 0000
31:16 0000
9140 |ADC1BUFD ADC Result Word D (ADC1BUFD<31:0>)
15:0 0000
31:16 0000
9150 |ADC1BUFE ADC Result Word E (ADC1BUFE<31:0>)
15:0 0000
31:16 0000
9160 | ADC1BUFF ADC Result Word F (ADC1BUFF<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 OxC, respectively. See 12.2 “CLR, SET and INV Registers” for details.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 24-4:

bit 20-16 CHOSA<4:0>: Positive Input Select bits for Sample A Multiplexer Setting

bit 15-0

Note 1:

11111 = Reserved

10010 = Reserved

10001 = Channel 0 positive input is VDD/2

10000 = Channel 0 positive input is VBAT

01111 = Reserved

01110 = Channel 0 positive input is IVRer(d)

01101 = Channel 0 positive input is CTMU temperature sensor (CTMUT)(Z)
01100 = Channel 0 positive input is AN12()

00001 = Channel 0 positive input is AN1
00000 = Channel 0 positive input is ANO

Unimplemented: Read as ‘0’

See 26.0 “Comparator Voltage Reference (CVREF)” for more information.
See 28.0 “Charge Time Measurement Unit (CTMU)” for more information.

ADI1CHS: ADC INPUT SELECT REGISTER (CONTINUED)

AN12 is only available on 44-pin devices. AN6-AN8 are not available on 28-pin devices.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

REGISTER 28-1: CTMUCON: CTMU CONTROL REGISTER (CONTINUED)
bit 24 EDG1STAT: Edgel Status bit
Indicates the status of Edgel and can be written to control edge source

1 = Edgel has occurred
0 = Edgel has not occurred

bit 23 EDG2MOD: Edge2 Edge Sampling Select bit
1 = Input is edge-sensitive
0 = Input is level-sensitive

bit 22 EDG2POL: Edge 2 Polarity Select bit

1 = Edge2 programmed for a positive edge response
0 = Edge2 programmed for a negative edge response

bit 21-18 EDG2SEL<3:0>: Edge 2 Source Select bits

1111 = C30UT pin is selected

1110 = C20UT pin is selected

1101 = C10UT pin is selected

1100 = PBCLK clock is selected
1011 = IC3 Capture Event is selected
1010 = IC2 Capture Event is selected
1001 = IC1 Capture Event is selected
1000 = CTED13 pin is selected

0111 = CTED12 pin is selected

0110 = CTED11 pin is selected

0101 = CTED10 pin is selected

0100 = CTED? pin is selected

0011 = CTEDL1 pin is selected

0010 = CTED2 pin is selected

0001 = OC1 Compare Event is selected
0000 = Timerl Event is selected

bit 17-16 Unimplemented: Read as ‘0’
bit 15 ON: ON Enable bit
1 = Module is enabled
0 = Module is disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 CTMUSIDL: 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 12 TGEN: Time Generation Enable bit(})
1 = Enables edge delay generation
0 = Disables edge delay generation
bit 11 EDGEN: Edge Enable bit

1 = Edges are not blocked
0 = Edges are blocked

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

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

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

4: This bit setting is not available for the CTMU temperature diode.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

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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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

TABLE 33-12: DC CHARACTERISTICS: I/0 PIN OUTPUT SPECIFICATIONS

Standard Operating Conditions: 2.5V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp
Param. | Symbol Characteristic Min. Typ. | Max. | Units Conditions
Output Low Voltage
DO10 |VoL — — 0.4 \% loL <10 mA, VDD = 3.3V
1/0 Pins
Output High Voltage 150 | — — IoH > -14 mA, VDD = 3.3V
/O Pins 200 | — — IOH > -12 mA, VDD = 3.3V
DO20 |VoH \%
2.4 — — IoH > -10 mA, VDD = 3.3V
3.00 | — | — loH > -7 mA, VDD = 3.3V
Note 1: Parameters are characterized, but not tested.
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

33.2 AC Characteristics and Timing
Parameters

The information contained in this section defines
PIC32MX1XX/2XX 28/44-pin XLP Family AC charac-

teristics and timing parameters.

FIGURE 33-1:

LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

Load Condition 1 — for all pins except OSC2

VDD/2

RL

Pin T

RL
CL

Load Condition 2 — for OSC2

L

Pin

464Q
50 pF for all pins
50 pF for OSC2 pin (EC mode)

CL

T

Vss

TABLE 33-17: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

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
Palil?)m. Symbol Characteristics Min. Typical(l) Max. | Units Conditions
In XT and HS modes when an
DO50 |Cosco |OSC2 pin — — 15 pF |external crystal is used to drive
OsC1
DO56 |Cio All'1/O pins and OSC2 — — 50 pF [EC mode
DO58 (CB SCLx, SDAXx — — 400 pF |In 1°C mode
Note 1. Datain“Typical” columnis at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
FIGURE 33-2: EXTERNAL CLOCK TIMING
\<-— 0S20 —» .0S30, 0Ss31
' ' b ! — -
OoscC1
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PIC32MX1XX/2XX 28/44-PIN XLP FAMILY

44-| ead Plastic Thin Quad Flatpack (PT) 10X10X1 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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L1 L1
] SILK SCREEN |:|
L1
f Al LE
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X44) X1 0.55
Contact Pad Length (X44) Y1 1.50
Distance Between Pads G 0.25

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

Microchip Technology Drawing No. C04-2076B

DS60001404A-page 354 Advance Information © 2016 Microchip Technology Inc.



