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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.
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Active
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2.3V ~ 3.6V

A/D 48x10b
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

TABLE 1: PIC32MX1XX/2XX/5XX 64/100-PIN CONTROLLER FAMILY FEATURES
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PIC32MX120F064H | 64 ‘?QF::\‘P 64+3 | 8 37 | 5/5/5 | 4 3 5 |28| 3 N 0 Y 2 Y | Y |40]|53|Y
PIC32MX130F128H | 64 .?QFEIP 128+3 | 16 | 37 | 5/5/5 | 4 3 5 |28| 3 N 0 Y 2 Y | Y |40]|53|Y
100 | TQFP
PIC32MX130F128L 128+3 | 16 | 54 | 5/5/5 | 5 4 5 |48 | 3 N 0 Y 2 Y | Y |40]|8 | Y
100 | TFBGA
PIC32MX230F128H | 64 .?QF::\‘P 128+3 | 16 | 37 | 5/5/5 | 4 3 5 |28| 3 Y 0 Y 2 Y | Y |42]|49 | Y
100 | TQFP 4/2
PIC32MX230F128L 128+3 | 16 | 54 | 5/5/5 | 5 4 5 |48 | 3 Y 0 Y 2 Y |Y 81| Y
100 | TFBGA
PIC32MX530F128H | 64 ‘?QF::\‘P 128+3 | 16 | 37 | 5/5/5 | 4 3 5|28 3 Y 1 Y 2 Y | Y |44]49 | Y
100 | TQFP
PIC32MX530F128L 128+3 | 16 | 54 | 5/5/5 | 5 4 5 |48 | 3 Y 1 Y 2 Y | Y |44]81|Y
100 | TFBGA
PIC32MX150F256H | 64 .?QFEIP 256+3 | 32 | 37 | 5/5/5 | 4 3 5 |28| 3 N 0 Y 2 Y | Y |40]|53|Y
100 | TQFP
PIC32MX150F 256L 256+3 | 32 | 54 | 5/5/5 | 5 4 5 |48 | 3 N 0 Y 2 Y | Y |40]|8 | Y
100 | TFBGA
PIC32MX250F256H | 64 .?QF::\‘P 256+3 | 32 | 37 | 5/5/5 | 4 3 5 |28| 3 Y 0 Y 2 Y | Y |42]|49 | Y
100 | TQFP
PIC32MX250F 256L 256+3 | 32 | 54 | 5/5/5| 5 4 5 |48 | 3 Y 0 Y 2 Y | Y |42]|81|Y
100 | TFBGA
PIC32MX550F256H | 64 ‘?QF::\‘P 256+3 | 32 | 37 | 5/5/5 | 4 3 5 |28| 3 Y 1 Y 2 Y | Y |44]49 | Y
100 | TQFP
PIC32MX550F 256L 256+3 | 32 | 54 | 5/5/5 | 5 4 5 |48 | 3 Y 1 Y 2 Y | Y |44]81|Y
100 | TFBGA
PIC32MX170F512H | 64 .?QFEIP 512+3 | 64 | 37 | 5/5/5 | 4 3 5 |28]| 3 N 0 Y 2 Y | Y |40]|53|Y
100 | TQFP
PIC32MX170F512L 512+3 | 64 | 54 | 5/5/5 | 5 4 5 |48 | 3 N 0 Y 2 Y | Y |40]|8 |Y
100 | TFBGA
PIC32MX270F512H | 64 'IQQFIL\IP 512+3 | 64 | 37 | 5/5/5 | 4 3 5 |28]| 3 Y 0 Y 2 Y | Y |42])49 | Y
100 | TQFP
PIC32MX270F512L 512+3 | 64 | 54 | 5/5/5 | 5 4 5 |48 | 3 Y 0 Y 2 Y | Y |42]|81|Y
100 | TFBGA
PIC32MX570F512H | 64 %zyp 512+3 | 64 | 37 | 5/5/5 | 4 3 5 |28| 3 Y 1 Y 2 Y | Y |44]49 | Y
100 | TQFP
PIC32MX570F512L 512+3 | 64 | 54 | 5/5/5 | 5 4 5 |48 | 3 Y 1 Y 2 Y | Y |44]81|Y
100 | TFBGA

Note 1 All devices feature 3 KB of Boot Flash memory.

2: Four out of five timers are remappable.

3: Four out of five external interrupts are remappable.
4

Please contact your local Microchip Sales Office for information regarding the availability of devices in the 100-pin TFBGA package.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

Device Pin Tables
TABLE 2: PIN NAMES FOR 64-PIN GENERAL PURPOSE DEVICES

64-PIN QFN® AND TQFP (TOP VIEW)

PIC32MX120F064H
PIC32MX130F128H
PIC32MX150F256H
PIC32MX170F512H

QFN®
Pin # Full Pin Name Pin # Full Pin Name
1 AN22/RPE5/PMD5/RES 33 RPF3/RF3
2 AN23/PMD6/RE6 34 RPF2/RF2
3 AN27/PMD7/RE7 35 |RPF6/SCK1/INTO/RF6
4 AN16/C1IND/RPG6/SCK2/PMA5/RG6 36 |SDA1/RG3
5 AN17/C1INC/RPG7/PMA4/RG7 37 |SCL1/RG2
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/RB5S 43 RPD9/RD9
12 |AN4/C1INB/RB4 44 RPD10/PMA15/RD10
13 PGED3/AN3/C2INA/RPB3/RB3 45 |RPD11/PMA14/RD11
14 PGEC3/AN2/CTCMP/C2INB/RPB2/CTED13/RB2 46 RPD0/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/RD2
19 |AVDD 51 AN26/C3IND/RPD3/RD3
20 |AvVss 52 RPD4/PMWR/RD4
21 AN8/RPB8/CTED10/RB8 53 RPD5/PMRD/RD5
22 |AN9/RPB9/CTED4/PMA7/RB9 54 | C3INC/RD6
23 | TMS/CVRerFOUT/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 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
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4.2 Special Function Register Maps
TABLE 4-2: BUS MATRIX REGISTER MAP
2] .
&”3 _ © Bits
S ¥ 3o =3 %)
I® B 3 =9
< ® o8 14 <3
S @ & z '5 31/15 | 30/14 | 29/13 | 28/12 | 27/11 26/10 25/9 | 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 [
.§
3116 — — — — — |BMXCHEDMA| — — — — — | BMXERRIXI | BMXERRICD | BMXERRDMA | BMXERRDS | BMXERRIS | 041F
2000| BMXCON®
15:0 — — — — — — — — — BMXWSDRM — — — BMXARB<2:0> 0047
el — | — | — ] — | — _ | =1 = _ _ _ _ _ | — —  |oooo
2010 |BMXDKPBA®
15:0 BMXDKPBA<15:0> 0000
el — [ =] =] =1 _ —=r=1I = 1= _ _ _ | — —  |oooo
2020 |BMXDUDBA®
15:0 BMXDUDBA<15:0> 0000
el — [ = =1 =1 = _ —=r=1I = 1= _ _ _ | — —  |oooo
2030 |BMXDUPBA®
15:0 BMXDUPBA<15:0> 0000
31:16 XXXX
2040 | BMXDRMSZ BMXDRMSZ<31:0>
15:0 XXXX
el — [ — [ = = | = _ —=r=1I = 1= _ BMXPUPBA<19:16> 0000
2050 | BMXPUPBA®
15:0 BMXPUPBA<15:0> 0000
31:16 XXXX
2060 | BMXPFMSZ BMXPFMSZ<31:0>
15:0 XXXX
31:16 0000
2070 | BMXBOOTSZ BMXBOOTSZ<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 an offset of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET, and INV Registers” for more information.
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7.1 Control Registers
TABLE 7-1: RESET SFR SUMMARY
a Bits
o~ L+ <) %]
3 ) o) 2 §
g | 22 | g ¢
Tg é & g 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 <=(
.§
31:16 = = HVDR = = = = = = = = = = = = = 0000
F600 | RCON
15:0 — — — — — — CMR VREGS EXTR SWR — WDTO | SLEEP IDLE BOR POR | xxxx®
31:16 = = = = = = = = = = = = = = = = 0000
F610 | RSWRST
15:0 = = = = = = = = = = = = = = = SWRST | 0000
Legend: — =unimplemented, read as ‘0’. Address offset values are shown in hexadecimal.
Note 1. The Reset value is dependent on the DEVCFGx Configuration bits and the type of reset.

ATANVA NId-00T/79 XXS/XXZ/IXXTXNCEDId



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

REGISTER 9-4: DCRCCON: DMA CRC CONTROL REGISTER (CONTINUED)

bit 6 CRCAPP: CRC Append Mode bit(!)
1 = The DMA transfers data from the source into the CRC but NOT to the destination. When a block transfer
completes the DMA writes the calculated CRC value to the location given by CHxDSA
0 = The DMA transfers data from the source through the CRC obeying WBO as it writes the data to the
destination

bit 5 CRCTYP: CRC Type Selection bit

1 = The CRC module will calculate an IP header checksum
0 = The CRC module will calculate a LFSR CRC

bit 4-3 Unimplemented: Read as ‘0’
bit 2-0 CRCCH<2:0>: CRC Channel Select bits

111 = CRC is assigned to Channel 7
110 = CRC is assigned to Channel 6
101 = CRC is assigned to Channel 5
100 = CRC is assigned to Channel 4
011 = CRC is assigned to Channel 3
010 = CRC is assigned to Channel 2
001 = CRC is assigned to Channel 1
000 = CRC is assigned to Channel 0

Note 1. When WBO =1, unaligned transfers are not supported and the CRCAPP bit cannot be set.

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 93
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TABLE 11-18: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP

] Bits
1%}
o — o j2]
o [} [}
2g .Z% 5 8
Tg ';.'5 E; z = 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 Z
2% () <
>
FB38 |RPAT4R O] — — — — — — — — — — — — = — - — |0000
15:0 — — — — — — — — — — — — RPA14<3:0> 0000
ol PO = [ = [ = [ = = == e e e e e e e T = = oo
15:0 — — — — — — — — — — — — RPA15<3:0> 0000
SN U T I I IS I = I I I = O I A I I [
15:0 — — — — — — — — — — — — RPB0<3:0> 0000
oo PO = [ = [ = = =111 - - 1T - 1T-F=T-71=T1<=Jom
15:0 _ _ _ _ — — — — — — — — RPB1<3:0> 0000
ol P = [ = = = = o e e e e e e e [ = T = oo
15:0 — — — — — — — — — — — — RPB2<3:0> 0000
SN PO I I N N N B I I N N I I I B I B I [
15:0 — — — — — — — — — — — — RPB3<3:0> 0000
e, S = [ = [ = = =T =11 - -1 - 1T-F=T-71=T1<= Jom
15:0 _ _ _ _ — — — — — — — — RPB5<3:0> 0000
e PO = [ = [ = = == 11— -1 -1 - 1T-F=T-71=T1<= Jom
15:0 — — — — — — — — — — — — RPB6<3:0> 0000
SN PSS I I N N N N I I O I I I I B I B I [
15:0 — — — — — — — — — — — — RPB7<3:0> 0000
SO PSP Y = = O = = = = = = = B = I [0
15:0 — — — — — — — — — — — — RPB8<3:0> 0000
e, S = [ = [ = = =T =11 —- -1 - 1T-F=T-71=T1<= o
15:0 — — — — — — — — — — — — RPB9<3:0> 0000
SO FOS T I I IS I = I I I N IO I ) B I [
15:0 — — — — — — — — — — — — RPB10<3:0> 0000
SN OO Y = = O = = = = = = =] B = I [0
15:0 — — — — — — — — — — — — RPB14<3:0> 0000
eolmeen Pl = [ = = =1 == -1 -1T—F- - T - T=7T-T=T7<= o
15:0 — — — — — — — — — — — — RPB15<3:0> 0000
SO OO T I I IS I = I A I = IO A ) I [
15:0 — — — — — — — — — — — — RPC1<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register is not available if the associated RPx function is not present on the device. Refer to the pin table for the specific device to determine availability.
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18.1

Control Registers

TABLE 18-1: 12C1 AND 12C2 REGISTER MAP
@ Bits
(N e o %]
- o (=2} @
29| ze | § 2
@ o o4
Tg ';-'5 E’g = 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 g
2> m <
<
31:16 — — — — — — — — — — — — — — — — 0000
5000 | I2C1CON
15:0 ON — SIDL SCLREL | STRICT | A10M DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN  [BFFF
5010 | 12C1STAT |o 10— — — — — — — — — — — — — — — — 0000
15:0 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 | IWCOL 12C0OV D_A P S R_W RBF TBF |0000
31:16 — — — — — — — — — — — — — — — — 0000
5020 | 12C1ADD -
15:0 — — — — — — Address Register 0000
31:16 — — — — — — — — — — — — — — — — 0000
5030 | I2C1MSK | | | | - | |
15:0 — — — — — — Address Mask Register 0000
31:16] — — — — — — — = [ =T =T =0T =1T=1T= — —  |oooo
5040 | I2C1BRG .
15:0 — — — — Baud Rate Generator Register 0000
31116]  — — — = = — — = = [ =T =T =1 =1 = = —  |oooo
5050 | I2C1TRN - -
15:0 — — — — — — — — Transmit Register 0000
31:16] — — — — — — — — T T — —  |oooo
5060 | I2C1RCV - -
15:0 — — — — — — — — Receive Register 0000
31:16 — — — — — — — — — — — — — — — — 0000
5100 | 12C2CON
15:0 ON — SIDL SCLREL | STRICT A10M DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN  |BFFF
31:16 — — — — — — — — — — — — — — — — 0000
5110 | I2C2STAT
15:0 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 | IWCOL 12COV D_A P S R_W RBF TBF |0000
31:16 — — — — — — — — — — — — — — — — 0000
5120 | 12C2ADD -
15:0 — — — — — — Address Register 0000
31:16] — = = = = = = — | = 1 = 1T =T =17 = 1T = = —  |oooo
5130 | I2C2MSK -
15:0 — — — — — — Address Mask Register 0000
31:16 — — — — — — — — — — — — — — — — 0000
5140 | I2C2BRG | | | | | |
15:0 — — — — Baud Rate Generator Register 0000
31:16] — = = = = = = = — | = T = 01T = 1T = 1T = = —  |oooo
5150 | 12C2TRN - -
15:0 — — — — — — — — Transmit Register 0000
31:16 — — — — — — — — — — — — — — — — 0000
5160 | 12C2RCV | | | - | - |
15:0 — — — — — — — — Receive Register 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table except I2CxRCV 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.
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REGISTER 18-2:

I2CXSTAT: I1°C 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-o u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R-0, HSC R-0, HSC u-0 u-0 u-0 R/C-0, HS R-0, HSC R-0, HSC
' ACKSTAT TRSTAT — — — BCL GCSTAT ADD10
70 R/C-0, HS R/C-0, HS R-0, HSC RIC-0, HSC | RIC-0,HSC R-0, HSC R-0, HSC R-0, HSC
' IWCOL [2COV D_A P S R_W RBF TBF
Legend: HS = Set in hardware HSC = Hardware set/cleared

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared C = Clearable bit

bit 31-16 Unimplemented: Read as ‘0’

bit 15

bit 14

bit 13-11
bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

ACKSTAT: Acknowledge Status bit

(when operating as 12C master, applicable to master transmit operation)

1 = Acknowledge was not received from slave

0 = Acknowledge was received from slave

Hardware set or clear at end of slave Acknowledge.

TRSTAT: Transmit Status bit (when operating as 1°C master, applicable to master transmit operation)
1 = Master transmit is in progress (8 bits + ACK)

0 = Master transmit is not in progress

Hardware set at beginning of master transmission. Hardware clear at end of slave Acknowledge.
Unimplemented: Read as ‘0’

BCL: Master Bus Collision Detect bit

1 = A bus collision has been detected during a master operation

0 = No collision

Hardware set at detection of bus collision. This condition can only be cleared by disabling (ON bit = 0) and
re-enabling (ON bit = 1) the module.

GCSTAT: General Call Status bit

1 = General call address was received

0 = General call address was not received

Hardware set when address matches general call address. Hardware clear at Stop detection.
ADD10: 10-bit Address Status bit

1 = 10-bit address was matched

0 = 10-bit address was not matched

Hardware set at match of 2nd byte of matched 10-bit address. Hardware clear at Stop detection.
IWCOL: Write Collision Detect bit

1 = An attempt to write the I2CxTRN register failed because the I2C module is busy

0 = No collision

Hardware set at occurrence of write to I2CxTRN while busy (cleared by software).

12COV: Receive Overflow Flag bit

1 = A byte was received while the I2CxRCV register is still holding the previous byte

0 = No overflow

Hardware set at attempt to transfer I2CxRSR to I2CxRCV (cleared by software).

D_A: Data/Address bit (when operating as 12c slave)

1 = Indicates that the last byte received was data

0 = Indicates that the last byte received was device address

Hardware clear at device address match. Hardware set by reception of slave byte.
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REGISTER 20-8:

PMWADDR: PARALLEL PORT WRITE ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 wcs2® wcs1©)
B @ WADDR<13:8>
WADDR15 WADDR14
7:0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 | R/W-0 R/W-0
WADDR<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

WCS2: Chip Select 2 bit™®

1 = Chip Select 2 is active
0 = Chip Select 2 is inactive

bit 15
bit 14

1 = Chip Select 1 is active
0 = Chip Select 1 is inactive

bit 14
bit 13-0

Note 1:

WADDR<15>: Target Address bit 152
WCS1: Chip Select 1 bit®

WADDR<14>: Target Address bit 14
WADDR<13:0>: Address bits

When the CSF<1:0> bits (PMCON<7:6>) =10 or 01.

2:  When the CSF<1:0> bits (PMCON<7:6>) = 00.
3:  When the CSF<1:0> bits (PMCON<7:6>) = 10.
4:  When the CSF<1:0> bits (PMCON<7:6>) =00 or 01.

Note:

This register is only used when the DUALBUF bit (PMCON<17>) is set to ‘1’

© 2014-2016 Microchip Technology Inc.
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REGISTER 21-6:

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-0 u-0 u-0 u-0 U-0 u-0 u-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
2316 MONTH10<3:0> MONTHO01<3:0>
RIW-x RW-x | Rwx | RW-x RIW-x RWx | RWwx | Rwx
15:8 DAY10<1:0> DAY01<3:0>
_ U-0 U-0 u-0 u-0 RW-x RW-x | Rwx | Rwx
7:0 — — — — WDAY01<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-24
bit 23-20
bit 19-16
bit 15-12
bit 11-8
bit 7-4
bit 3-0

Unimplemented: Read as ‘0’
MONTH10<3:0>: Binary Coded Decimal value of months bits, 10s place digits; contains a value of 0 or 1

MONTHO01<3:0>: Binary Coded Decimal value of months bits, 1s place digit; contains a value from 0 to 9

DAY10<3:0>: Binary Coded Decimal value of days bits, 10s place digits; contains a value from 0 to 3

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

Unimplemented: Read as ‘0’

WDAY01<3:0>: Binary Coded Decimal value of weekdays bits, 1s place digit; contains a value from 0 to 6
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22.0 10-BIT ANALOG-TO-DIGITAL
CONVERTER (ADC)

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

» Successive Approximation Register (SAR)

Note: This data sheet summarizes the features conversion
of the PIC32MX1XX/2XX/5XX 64/100-pin * Up to 1 Msps conversion speed
family of devices. It is not intended to be « Up to 48 analog input pins
a comprehensive reference source. To « External voltage reference input pins
complement the |nform_at|on in this dat_a + One unipolar, differential Sample and Hold
sheet, refer to Section 17. “10-bit .
_ Y Amplifier (SHA)
Analog-to-Digital Converter (ADC) Aut tic Ch s q
(DS60001104) in the “PIC32 Family utomatic .hannel scan mode
Reference Manual”, which is available + Selectable conversion trigger source
from the  Microchip web site » 16-word conversion result buffer
(www.microchip.com/PIC32). + Selectable buffer fill modes
+ Eight conversion result format options
» Operation during CPU Sleep and Idle modes
A block diagram of the 10-bit ADC is illustrated in
Figure 22-1. The 10-bit ADC has up to 28 analog input
pins, designated ANO-AN27. In addition, there are two
analog input pins for external voltage reference
connections. These voltage reference inputs may be
shared with other analog input pins and may be
common to other analog module references.
FIGURE 22-1. ADC1 MODULE BLOCK DIAGRAM
CcTMUI® VRer+®  AVDD VRer-D  AVss
r—— - - - - — — — — — — /7 - - 7
| : | >
AN47 ——
| | VCFG<2:0>
IVRer®)
| CTMUT® | ADC1BUF0
| open® | ADC1BUF1
ADC1BUF2
| Charmal o ___|ssH | VREFH VREFL ,
| Scan I | v r |
| CHOSA<5:0> CHOSB<5:0> ) . S sARADC [ |
| T | | | |
CSCNA ! I ' '
| | | | |
| AN1 fomm oo . | :
VREFL ADC1BUFE
| | ADC1BUFF
| ! |
| CHONA CHONB |
L - - - | = -
Alternate
Input Selection
ALTS (AD1CON2<0>)
Note 1: VREF+ and VREF- inputs can be multiplexed with other analog inputs.
2. Connected to the CTMU temperature reference diode. See Section 26.0 “Charge Time Measurement Unit
(CTMU)” for more information.
3. Internal precision 1.2V reference. See Section 24.0 “Comparator” for more information.
4: This selection is only used with CTMU capacitive and time measurement.
© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 231
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REGISTER 22-1:

AD1CON1: ADC CONTROL REGISTER 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
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 U-0 U-0 R/W-0 R/W-0 R/W-0
' OoN®D — SIDL — — FORM<2:0>
7.0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0, HSC | R/C-0, HSC
' SSRC<2:0> CLRASAM — ASAM SAMP®@ | DONE®)
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 10-8

bit 7-5

Note 1:

Unimplemented: Read as ‘0’
ON: ADC Operating Mode bit®

1 = ADC module is operating
0 = ADC module is not operating

Unimplemented: Read as ‘0’
SIDL: Stop in Idle Mode bit

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

Unimplemented: Read as ‘0’
FORM<2:0>: Data Output Format bits

011 = Signed Fractional 16-bit (DOUT = 0000 0000 0000 0000 sddd dddd dd0O 0000)
010 = Fractional 16-bit (DOUT = 0000 0000 0000 0000 dddd dddd dd0O 0000)

001 = Signed Integer 16-bit (DOUT = 0000 0000 0000 0000 ssss sssd dddd dddd)
000 = Integer 16-bit (DOUT = 0000 0000 0000 0000 0000 00dd dddd dddd)

111 = Signed Fractional 32-bit (DOUT = sddd dddd ddO0O 0000 0000 0000 0000)
110 = Fractional 32-bit (DOUT = dddd dddd dd00O 0000 0000 0000 0000 0000)

101 = Signed Integer 32-bit (DOUT =ssss SSSS SSSS SSSS sssS sssd dddd dddd)
100 = Integer 32-bit (DOUT = 0000 0000 0000 0000 0000 00dd dddd dddd)

SSRC<2:0>: Conversion Trigger Source Select bits

111 = Internal counter ends sampling and starts conversion (auto convert)
110 = Reserved

101 = Reserved

100 = Reserved

011 = CTMU ends sampling and starts conversion

010 = Timer 3 period match ends sampling and starts conversion

001 = Active transition on INTO pin ends sampling and starts conversion
000 = Clearing SAMP bit ends sampling and starts conversion

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 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.

© 2014-2016 Microchip Technology Inc.
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REGISTER 23-14: C1RXFn: CAN ACCEPTANCE FILTER ‘n’ REGISTER (‘'n’ = 0 THROUGH 15)

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 SID<10:3>
_ RWx | Rwx | Rwx u-0 RW-0 U-0 RWx | RMWx
23:16 SID<2:0> — EXID — EID<17:16>
_ RWx | RWx | RWx RIW-x RIW-x RW-x RWx | RMWx
10:8 EID<15:8>
. RWx | Rwx | Rwx RIW-x RIW-x RW-x RWx | RMW-x
7o EID<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 31-21 SID<10:0>: Standard Identifier bits
1 = Message address bit SIDx must be ‘1’ to match filter

0 = Message address bit SIDx must be ‘0’ to match filter

bit 20 Unimplemented: Read as ‘0’
bit 19 EXID: Extended Identifier Enable bits
1 = Match only messages with extended identifier addresses
0 = Match only messages with standard identifier addresses
bit 18 Unimplemented: Read as ‘0’
bit 17-0 EID<17:0>: Extended Identifier bits
1 = Message address bit EIDx must be ‘1’ to match filter
0 = Message address bit EIDx must be ‘0’ to match filter
Note:  This register can only be modified when the filter is disabled (FLTENn = 0).
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26.0 CHARGE TIME
MEASUREMENT UNIT (CTMU)

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 37. “Charge
Time Measurement Unit (CTMU)”
(DS60001167) in the “PIC32 Family
Reference Manual”, which is available
from the Microchip web site
(www.microchip.com).

The Charge Time Measurement Unit (CTMU) is a
flexible analog module that has a configurable current
source with a digital configuration circuit built around it.
The CTMU can be used for differential time
measurement between pulse sources and can be used
for generating an asynchronous pulse. By working with
other on-chip analog modules, the CTMU can be used
for high resolution time measurement, measure
capacitance, measure relative changes in capacitance
or generate output pulses with a specific time delay.
The CTMU is ideal for interfacing with capacitive-based
Sensors.

The CTMU module includes the following key features:

* Up to 13 channels available for capacitive or time
measurement input

» On-chip precision current source

» 16-edge input trigger sources

+ Selection of edge or level-sensitive inputs

+ Polarity control for each edge source

» Control of edge sequence

» Control of response to edges

* High precision time measurement

« Time delay of external or internal signal asynchro-
nous to system clock

* Integrated temperature sensing diode

« Control of current source during auto-sampling
 Four current source ranges

» Time measurement resolution of one nanosecond

A block diagram of the CTMU is shown in Figure 26-1.

FIGURE 26-1: CTMU BLOCK DIAGRAM
CTMUCON1 or CTMUCON2
CTMUICON
ITRIM<5:0>
* IRNG<1:0>

Current Sou

cTeEDt Y—— )
. Edge

rce

° Control v

Logic EDG1STAT
CTED13 X'—»

EDG2STAT TGEN Control —— Trigger
——»/ Current Logic
Control *

CTMU ADC

) } A A A
Timer1
ocC1
IC1-IC3 CTMUP Pulse & CTPLS
Generator
CMP1-CMP2 CTMUI
PBCLK (To ADC S&H capacitor) | - — — — —T4
CTMUT -a—
To ADC
( ) v caing [ !
Temperature |
Sensor r— - = | |
| CDelay —~ |
= = | Comparator 2 l
| External capacitor | L — — — —
for pulse generation
L - 5 1
Current Control Selection TGEN EDGI1STAT, EDG2STAT
CTMUT 0 EDG1STAT = EDG2STAT
CTMUI 0 EDG1STAT = EDG2STAT
CTMUP 1 EDG1STAT = EDG2STAT
No Connect 1 EDG1STAT = EDG2STAT

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 279


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

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

28.0 SPECIAL FEATURES

Note:  This data sheet summarizes the features
of the PIC32MX1XX/2XX/5XX 64/100-pin
family of devices. However, it is not
intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 9. “Watchdog Timer and
Power-up Timer” (DS60001114), Section
32. “Configuration” (DS60001124) and
Section  33. “Programming and
Diagnostics” (DS60001129) in the
“PIC32 Family Reference Manual”, which
are available from the Microchip web site

(www.microchip.com/PIC32).

PIC32MX1XX/2XX/5XX 64/100-pin devices include
several features intended to maximize application
flexibility and reliability and minimize cost through
elimination of external components. These are:

» Flexible device configuration

» Watchdog Timer (WDT)

» Joint Test Action Group (JTAG) interface

* In-Circuit Serial Programming™ (ICSP™)

28.1 Configuration Bits

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

+ DEVCFGO: Device Configuration Word 0

+ DEVCFGH1: Device Configuration Word 1

+ DEVCFG2: Device Configuration Word 2

» DEVCFGS3: Device Configuration Word 3

+ CFGCON: Configuration Control Register

In addition, the DEVID register (Register 28-6)
provides device and revision information.

© 2014-2016 Microchip Technology Inc.
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TABLE 31-14: COMPARATOR VOLTAGE REFERENCE SPECIFICATIONS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp
lea\lrgm. Symbol Characteristics Min. Typ. Max. Units Comments
D312 |TseT Internal 4-bit DAC — — 10 Us [See Note 1
Comparator Reference
Settling time.
D313 |DACREFH |CVREF Input Voltage AVss — AVDD V  |CVRsRC with CVRSS =0
Reference Range VREF- — VREF+ V  |CVRsRC with CVRSS =1
D314 |DVREF CVREF Programmable 0 — 0.625 x V |0 to 0.625 DACREFH with
Output Range DACREFH DACREFH/24 step size
0.25 x — 0.719 x V  |0.25 x DACREFH to 0.719
DACREFH DACREFH DACREFH with DACREFH/
32 step size
D315 |DACRES |Resolution — — | DACREFH/24 CVRCON<CVRR> =1
— — | DACREFH/32 CVRCON<CVRR>=0
D316 |DACAcc |Absolute Accuracy® — — 1/4 LSB |DACREFH/24,
CVRCON<CVRR> =1
— — 1/2 LSB |DACREFH/32,
CVRCON<CVRR> =0
Note 1: Settling time was measured while CVRR = 1 and CVR<3:0> transitions from ‘0000’ to ‘1111’. This param-

eter is characterized, but is not tested in manufacturing.
2: These parameters are characterized but not tested.

TABLE 31-15: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

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

DC CHARACTERISTICS

Param.

No. Min.

Symbol Characteristics Typical | Max. | Units Comments

D321 CEFC External Filter Capacitor Value 8 10 — uF  |Capacitor must be low series

resistance (< 3 ohm). Typical
voltage on the VCAP pin is
1.8V.
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FIGURE 31-12: SPIx MODULE SLAVE MODE (CKE = 0) TIMING CHARACTERISTICS

..SP50_: 2 ' SP52
SCKx : ' ' - X ;
(CKP = 0) ! / \ / \ )I\r .
' — » :<—> —>: :<— —>: l-— |

' SPT-., SPTO-, SP73  SP72 l

SCKx —L/‘—\—/_gm
(CKP = 1) : . A 2

'
' 1 — - -
'

l SP72 SP73
' ) %
SDOX MSb X Bit 14 <2- - - -1 >< LSb 7
: : ' ! ! e )) l—p!

SP30.SP31 SP51

SDIx { Msbin y——Bit14- 2 -1 LSb In
SP40. | l
R o I

Note: Refer to Figure 31-1 for load conditions.

TABLE 31-30: SPIx MODULE SLAVE 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

Pa’\:gm. Symbol Characteristics® Min. | Typ.® | Max. | Units Conditions

SP70 |TscL SCKXx Input Low Time (Note 3) Tsck/2 — — ns —

SP71 |TscH SCKXx Input High Time (Note 3) Tsck/2 — — ns —

SP72 |TscF SCKXx Input Fall Time — — — ns |See parameter DO32

SP73 |TscR SCKXx Input Rise Time — — — ns |See parameter DO31

SP30 |TpoF SDOx Data Output Fall Time (Note 4) — — — ns |See parameter DO32

SP31 |TpoR SDOx Data Output Rise Time (Note 4) — — — ns |See parameter DO31

SP35 |TscH2DoV, |SDOx Data Output Valid after — — 15 ns |VDD>2.7V
TscL2boV |SCKx Edge — — 20 ns |VbD <27V

SP40 |TbiV2scH, |Setup Time of SDIx Data Input 10 — — ns —
TpiV2scL |to SCKx Edge

SP41 |TscH2pIL, |Hold Time of SDIx Data Input 10 — — ns —
TscL2plL |to SCKx Edge

SP50 |TssL2scH, [SSx { to SCKx T or SCKx Input 175 — — ns —
TssL2scL

SP51 |TssH2poZ |SSx T to SDOx Output 5 — 25 ns —

High-Impedance (Note 3)

SP52 | TscH2ssH |SSx after SCKx Edge TscK+20| — — ns —

TscL2ssH

Note 1: These parameters are characterized, but not tested in manufacturing.

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

3:  The minimum clock period for SCKx is 50 ns.
4: Assumes 50 pF load on all SPIx pins.

DS60001290D-page 332 Preliminary © 2014-2016 Microchip Technology Inc.



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

TABLE 31-32:

12Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE) (CONTINUED)

AC CHARACTERISTICS

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

Pz:\lrgm. Symbol Characteristics Min.® Max. | Units Conditions
IM40 TaA:sCcL |Output Valid 100 kHz mode — 3500 ns —
from Clock 400 kHz mode — 1000 ns —
1 MHz mode — 350 ns —
(Note 2)
IM45 | TBF:SDA |Bus Free Time |100 kHz mode 4.7 — pus | The amount of time the
400 kHz mode 1.3 — us  |bus mustbe free
1 MHz mode 0.5 — us t)efore anew
(Note 2) ransmission can start
IM50 CB Bus Capacitive Loading — 400 pF —
IM51 TPGD Pulse Gobbler Delay 52 312 ns See Note 3
Note 1: BRG is the value of the I2C Baud Rate Generator.
2:  Maximum pin capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
3: The typical value for this parameter is 104 ns.
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NOTES:
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