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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

I2C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
53

64KB (64K x 8)

FLASH

8K x 8

2.3V ~ 3.6V

A/D 28x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

29.2 5V TOLERANT INPUT PINS

The internal high side diode on 5V tolerant pins are
bussed to an internal floating node, rather than being
connected to VDD, as shown in Figure 2-7. Voltages
on these pins, if VDD < 2.3V, should not exceed
roughly 3.2V relative to Vss of the PIC32 device.
Voltage of 3.6V or higher will violate the absolute
maximum specification, and will stress the oxide
layer separating the high side floating node, which
impacts device reliability. If a remotely powered
“digital-only” signal can be guaranteed to always be
< 3.2V relative to Vss on the PIC32 device side, a
5V tolerant pin could be used without the need for a
digital isolator. This is assuming there is not a
ground loop issue, logic ground of the two circuits
not at the same absolute level, and a remote logic
low input is not less than Vss - 0.3V.

FIGURE 2-7: PIC32 5V TOLERANT PIN ARCHITECTURE EXAMPLE
PIC32
VDD On/Off
5V Tolerant Pin \\
Architecture } O O
Floating Bus ‘
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ifvoD <23V jj;},.w ANSEL |
e -
_______ ‘ /0 IN
Remote S
VIH=25V RG10 PIC32
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Remote SUPPLY
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TABLE 9-3: DMA CHANNEL 0 THROUGH CHANNEL 3 REGISTER MAP
@ Bits
®~ . ] (%)
k=] #I o o k)
S » 2 S 0
Tg é & 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 -
2> oM <
£
3060 | DCHOCON |26 — — — — — — — — — — — — — — — — [0000
15:0 | CHBUSY — — — — — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
3070 [IDCHOECON
15:.0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFF8
3080 | DCHOINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE 0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000
31:16 0000
3090 | DCHOSSA CHSSA<31:0>
15:0 0000
31:16 0000
30A0 | DCHODSA CHDSA<31:0>
15:0 0000
31:16 — — — — | — — — — | = = — — | — — — | —  Joooo
30B0 | DCHOSSIZ
15:.0 CHSSIZ<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
30C0| DCHODSIZ | | | |
15:0 CHDSIZ<15:0> 0000
31:16] — — — = | = — — = | = — — = | = — — | — Joooo
30D0|DCHOSPTR
15:0 CHSPTR<15:0> 0000
31:16] — — — = [ = = — = | = = = = [ = — — | — Joooo
30E0 [DCHODPTR
15:0 CHDPTR<15:0> 0000
31:16 — — — — | — — — — | = = — — | — — — | —  Joooo
30F0 | DCHOCSIZ
15:.0 CHCSIZ<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
3100 |DCHOCPTR | | | |
15:0 CHCPTR<15:0> 0000
31:16] — — — — — — — — — — — = | = — — | — Joooo
3110 | DCHODAT
15:0 — — — — — — — — CHPDAT<7:0> 0000
31:16] — — — — = = — — — = = = — — — | — Joooo
3120 | DCH1CON
15:0 | CHBUSY — — — — — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
3130 [IDCH1ECON
15:.0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFF8
3140| DCHAINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE 0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000
31:16 0000
3150 | DCH1SSA CHSSA<31:0>
15:0 0000
31:16 0000
3160 | DCH1DSA CHDSA<31:0>
15:0 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET, and INV Registers” for

more information.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 9-10:

DCHxSSA: DMA CHANNEL ‘x’ SOURCE START ADDRESS REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
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 R/W-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0
31:24 CHSSA<31:24>
R/W-0 R/W-0 rRwo | RrRwo | Rwo | Rwo [ Rwo [ RwWo
23:16 CHSSA<23:16>
RW-0 RW-0 RWo | Rwo | Rwo | Rwo | Rwo | Rwo
15:8 CHSSA<15:8>
_ RW-0 RW-0 RWo | Rwo | Rwo | Rwo | Rwo | Rwo
7:0 CHSSA<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 CHSSA<31:0> Channel Source Start Address bits
Channel source start address.

Note: This must be the physical address of the source.

REGISTER 9-11: DCHxDSA: DMA CHANNEL ‘x’ DESTINATION START 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 R/W-0 RIW-0 RIW-0 R/W-0 R/W-0 R/W-0 RIW-0
31:24 CHDSA<31:24>
Rwo | Rwo | Rwo | Rwo | Rwo | Rwo | RWO0 | RW0
23:16 CHDSA<23:16>
rwo | rwo | RrRwo | RrRwo | RrRwo | RrRwo | Rwo [ RWO
15:8 CHDSA<15:8>
_ rRwo | rwo | RrRwo | RrRwo | Rwo | RrRwo | Rwo [ RwWo
7:0 CHDSA<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 CHDSA<31:0>: Channel Destination Start Address bits
Channel destination start address.

Note: This must be the physical address of the destination.

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 99



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

REGISTER 9-12:

DCHxSSIZ: DMA CHANNEL ‘x” SOURCE SIZE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 U-0 U-0 U-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 U-0 U-0 U-0 U-0 U-0 u-0 U-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHSSIZ<15:8>
70 RIW-0 RIW-0 RW-0 | Rwo | Rwo | RWoO RIW-0 RIW-0
' CHSSIZ<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
bit 15-0

REGISTER 9-13:

Unimplemented: Read as ‘0’
CHSSIZ<15:0>: Channel Source Size bits
111111211121111111 = 65,535 byte source size

0000000000000010 = 2 byte source size
0000000000000001 = 1 byte source size
0000000000000000 = 65,536 byte source size

DCHxDSIZ: DMA CHANNEL ‘x’ DESTINATION SIZE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 u-0 U-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 U-0 U-0 U-0 u-0 u-0 u-0 U-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
) CHDSIZ<15:8>
0 RIW-0 RIW-0 RwWo | Rwo | Rwo | RWoO RIW-0 RIW-0
' CHDSIZ<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

CHDSIZ<15:0>: Channel Destination Size bits
11111111211111111 = 65,535 byte destination size

0000000000000010 = 2 byte destination size
0000000000000001 = 1 byte destination size
0000000000000000 = 65,536 byte destination size

DS60001290D-page 100
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 10-2: U1OTGIE: USB OTG INTERRUPT ENABLE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 U-0 u-0 u-0 u-0 u-0 U-0 u-0
31:24
u-0 U-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16
U-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
15:8
0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0
' IDIE TIMSECIE | LSTATEIE ACTVIE SESVDIE | SESENDIE — VBUSVDIE
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-8 Unimplemented: Read as ‘0’

bit 7 IDIE: ID Interrupt Enable bit
1 = ID interrupt enabled
0 = ID interrupt disabled
bit 6 T1MSECIE: 1 Millisecond Timer Interrupt Enable bit
1 = 1 millisecond timer interrupt enabled
0 = 1 millisecond timer interrupt disabled
bit 5 LSTATEIE: Line State Interrupt Enable bit
1 = Line state interrupt enabled
0 = Line state interrupt disabled
bit 4 ACTVIE: Bus Activity Interrupt Enable bit
1= ACTIVITY interrupt enabled
0 = ACTIVITY interrupt disabled
bit 3 SESVDIE: Session Valid Interrupt Enable bit
1 = Session valid interrupt enabled
0 = Session valid interrupt disabled
bit 2 SESENDIE: B-Session End Interrupt Enable bit
1 = B-session end interrupt enabled
0 = B-session end interrupt disabled
bit 1 Unimplemented: Read as ‘0’

bit 0 VBUSVDIE: A-VBUS Valid Interrupt Enable bit

1 = A-VBUS valid interrupt enabled
0 = A-VBUS valid interrupt disabled

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 111
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TABLE 11-7: PORTD REGISTER MAP FOR 100-PIN DEVICES ONLY
o Bits
2= . o
< #* o o %)
T o ) S -%
<o| BE & <3
Tg o e ] = 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
6300 ANSELD
15:0 |ANSELD15|ANSELD14|ANSELD13|ANSELD12 — — — — ANSELD7|ANSELD6 — — ANSELD3|ANSELD2|ANSELD1 — FOCE
6310| TRISD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO |FFFF
31:16 — — — — — — — — — — — — — — — — 0000
5320( PORTD
15:0 RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO | xxxx
6330 LATD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | LATD15 LATD14 LATD13 LATD12 | LATD11 | LATD10 | LATD9 | LATD8 | LATD7 LATD6 | LATD5 | LATD4 LATD3 LATD2 LATD1 LATDO |xxxx
6340] obCcD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | ODCD15 | ODCD14 | ODCD13 | ODCD12 | ODCD11 | ODCD10 | ODCD9 | ODCD8 | ODCD7 | ODCD6 | ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO |0000
6350 CNPUD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPUD15 | CNPUD14 | CNPUD13 | CNPUD12 | CNPUD11 [CNPUD10|CNPUD9|CNPUD8| CNPUD7 | CNPUD6 |CNPUD5| CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 | CNPUDO | 0000
6360| CNPDD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPDD15 | CNPDD14 | CNPDD13 | CNPDD12 | CNPDD11 |[CNPDD10|CNPDD9|CNPDD8| CNPDD7 | CNPDD6 |CNPDD5| CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 | CNPDDO | 0000
6370 | CNCOND [S16] — — — — — — — — — — — — — — — — 0000
15:0 ON — SIDL — — — — — — — — — — — — — 0000
6380| CNEND 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNIED15 | CNIED14 | CNIED13 | CNIED12 | CNIED11 | CNIED10 | CNIED9 | CNIED8 | CNIED7 | CNIED6 | CNIED5 | CNIED4 | CNIED3 | CNIED2 | CNIED1 | CNIEDO {0000
31:16 — — — — — — — — — — — — — — — — 0000
6390 | CNSTATD 15:0 CNS CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN 0000
; TATD15 | STATD14 | STATD13 | STATD12 | STATD11 | STATD10 | STATD9 | STATD8 | STATD7 | STATD6 | STATD5 | STATD4 | STATD3 | STATD2 | STATD1 | STATDO
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.

Note

1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of Ox4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET, and INV Registers” for
more information.
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TABLE 11-16: PORTG REGISTER MAP FOR 64-PIN DEVICES ONLY

@ Bits

O~ )

S #I E'Ja =] %)

S Do S =0

I® >E o <3

Ty & 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 4

2= [}

£

6600| ANSELG 31:16 — — = — — — — - - — — — — = = — 0000
15:0 — — — — — — ANSELG9 | ANSELG8 | ANSELG7 | ANSELG6 — — — — — — 03C0

s610l TRISG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — TRISG3 | TRISG2 — — 03cC

620 PoRTG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | — — — — — — RG9 RG8 RG7 RG6 — — RG3® | RG2® — —  [xxxx

6630| LATG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — LATG9 LATG8 LATG7 LATG6 — — LATG3 | LATG2 — — XXXX
31:16 — — — — — — — — — — — — — — — — 0000

6640/ ODCG
15:0 — — — — — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — ODCG3 | ODCG2 — — 0000

6650 cNPUG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNPUG9 | CNPUG8 | CNPUG7 | CNPUG6 — — CNPUG3 | CNPUG2 — — 0000

660l cNPDG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — CNPDG3 | CNPDG2 — — 0000

6670| CNCONG |10 — — — — — — — — — — — — — — — — |0000
15:0 ON — SIDL — — — — — — — — — — — — — 0000

o680l cNENG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNIEGY | CNIEG8 | CNIEG7 | CNIEG6 — — CNIEG3 | CNIEG2 — — 0000
31:16 — — — — — — — — — — — — — — — — 0000

6690| CNSTATG [~ 1 _ _ _ _ _ CN CN CN CN _ — CN CN — — | 0000

) STATGY9 | STATG8 | STATG7 | STATG6 STATG3 | STATG2
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at 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 bit is only available on devices without a USB module.
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15.1 Control Registers
TABLE 15-1: INPUT CAPTURE 1 THROUGH INPUT CAPTURE 5 REGISTER MAP
@ Bits
<t e . % 2
E T 3 2
© D8 o
‘_:‘,’ ';-'5 gs':’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 17/1 16/0 2
= m <
<
31:16 — — — — — — — — — — — — — — — — 0000
2000 [IC1CON®
15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2010 | IC1BUF IC1BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2200 |1C2CON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2210 | IC2BUF IC2BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2400 |IC3CON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2410 | IC3BUF IC3BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2600 |1C4CON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2610 | IC4BUF IC4BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
()]
2800 |ICSCON 15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2810 | IC5BUF IC5BUF<31:0>
15:0 XXXX
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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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

17.0 SERIAL PERIPHERAL The SPI module is a synchronous serial interface that
INTERFACE (SPl) is useful for communicating with external peripherals
and other microcontroller devices. These peripheral
Note:  This data sheet summarizes the features devices may be Serial EEPROMs, Shift registers, dis-
of the PIC32MX1XX/2XX/5XX 64/100-pin play drivers, Analog-to-Digital Converters (ADC), etc.
family of devices. It is not intended to be The PIC32 SPI module is compatible with Motorola®
a comprehensive reference source. To SPland SIOP interfaces.
complement the information in this data Some of the key features of the SPI module are:
sheet, refer to Section 23. “Serial
Peripheral Interface (SPIY’ » Master and Slave modes support
(DS60001106) in the “PIC32 Family * Four different clock formats
Reference Manual”, which is available * Enhanced Framed SPI protocol support
from  the  Microchip web site + User-configurable 8-bit, 16-bit and 32-bit data width
(www.microchip.com/PIC32). » Separate SPI FIFO buffers for receive and transmit

- FIFO buffers act as 4/8/16-level deep FIFOs
based on 32/16/8-bit data width

* Programmable interrupt event on every 8-bit,
16-bit and 32-bit data transfer

» Operation during CPU Sleep and Idle mode
+ Audio Codec Support:

- 12s protocol
- Left-justified
- Right-justified
- PCM
FIGURE 17-1: SPI MODULE BLOCK DIAGRAM
<: Internal
= Data Bus
— — 9 FIFOs Share Address SPIXBUF

X
SDIx
g !
SDOx Shift MCLKSEL
Control
Slave Select Clock Edge
EZ and Frame Control Select
SSx/Fsync | Sync Control 1 REFCLK
& el Baud Rate
Generator
SCKx O—— PBCLK
Note: Access SPIXTXB and SPIXRXB FIFOs via SPIXBUF register. MSTEN
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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’
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REGISTER 23-3: C1INT: CAN INTERRUPT REGISTER (CONTINUED)

bit 14 WAKIF: CAN Bus Activity Wake-up Interrupt Flag bit
1 = A bus wake-up activity interrupt has occurred
0 = A bus wake-up activity interrupt has not occurred

bit 13 CERRIF: CAN Bus Error Interrupt Flag bit
1 = A CAN bus error has occurred
0 = A CAN bus error has not occurred
bit 12 SERRIF: System Error Interrupt Flag bit()
1 = A system error occurred (typically an illegal address was presented to the system bus)
0 = A system error has not occurred
bit 11 RBOVIF: Receive Buffer Overflow Interrupt Flag bit
1 = A receive buffer overflow has occurred
0 = A receive buffer overflow has not occurred
bit 10-4 Unimplemented: Read as ‘0’
bit 3 MODIF: CAN Mode Change Interrupt Flag bit
1 = A CAN module mode change has occurred (OPMOD<2:0> has changed to reflect REQOP)
0 = A CAN module mode change has not occurred
bit 2 CTMRIF: CAN Timer Overflow Interrupt Flag bit
1 = A CAN timer (CANTMR) overflow has occurred
0 = A CAN timer (CANTMR) overflow has not occurred
bit 1 RBIF: Receive Buffer Interrupt Flag bit
1 = A receive buffer interrupt is pending
0 = A receive buffer interrupt is not pending
bit 0 TBIF: Transmit Buffer Interrupt Flag bit

1 = A transmit buffer interrupt is pending
0 = A transmit buffer interrupt is not pending

Note 1. This bit can only be cleared by turning the CAN module Off and On by clearing or setting the ON bit
(C1CON<15>).
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REGISTER 26-1: CTMUCON: CTMU CONTROL REGISTER (CONTINUED)
bit 10 EDGSEQEN: Edge Sequence Enable bit
1 = Edge 1 must occur before Edge 2 can occur
0 = No edge sequence is needed
bit 9 IDISSEN: Analog Current Source Control bit(2)
1 = Analog current source output is grounded
0 = Analog current source output is not grounded
bit 8 CTTRIG: Trigger Control bit
1 = Trigger output is enabled
0 = Trigger output is disabled
bit 7-2 ITRIM<5:0>: Current Source Trim bits

011111 = Maximum positive change from nominal current
011110

000001 = Minimum positive change from nominal current
000000 = Nominal current output specified by IRNG<1:0>
111111 = Minimum negative change from nominal current

100010
100001 = Maximum negative change from nominal current
bit 1-0 IRNG<1:0>: Current Range Select bits(®)

11 =100 times base current
10 =10 times base current

01 = Base current level

00 = 1000 times base current®

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 31-41) in Section 31.0 “40 MHz Electrical
Characteristics” for current values.

4: This bit setting is not available for the CTMU temperature diode.
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REGISTER 28-6:

DEVID: DEVICE AND REVISION ID 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 R R R R R R R
31:24 VER<3:0>() DEVID<27:24>(1)
_ R | R | R | R R | R | R | R
23:16 DEVID<23:16>(1)
R | R | R | R | R | R | R | R
15:8 DEVID<15:8>®
_ R | R | R | R | R | R | R | R
7:0 DEVID<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 31-28 VER<3:0>: Revision Identifier bits™®
bit 27-0 DEVID<27:0>: Device ID®)

Note 1. See the “PIC32 Flash Programming Specification” (DS60001145) for a list of Revision and Device ID values.
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TABLE 31-37: PARALLEL SLAVE PORT 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
Para iatira(l) . . L.
m.No Symbol Characteristics Min. Typ. Max. Units Conditions
PS1 |Tdtv2wr |Data In Valid before WR or CS 20 — — ns —
H Inactive (setup time)
PS2 |TwrH2dt |WR or CS Inactive to Data-In 40 — — ns —
| Invalid (hold time)
PS3 |TrdL2dt |RD and CS Active to Data-Out — — 60 ns —
\Y Valid
PS4 |TrdH2dtl |RD Active or CS Inactive to 0 — 10 ns —
Data-Out Invalid
PS5 |Tcs CS Active Time TPB+40 | — — ns —
PS6 |Twr WR Active Time TPB+25| — — ns —
PS7 |TRD RD Active Time TPB+25| — — ns —

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

FIGURE 31-21: PARALLEL MASTER PORT READ TIMING DIAGRAM

TrPB

| | | |

| | | | |
PBCck 7\ T\ \_ ]

| | | -

PMA<13:18> Address ><

—>I PM6 I<—
'

I I I I I (N :
PMD<7:0> 1—}< Address<7:0> Data : \

T I

I |

I i

I I |

| | | le— PM3 | | | | |

PMRD | | | | | f | | |
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PMWR ! ! | I | ! | ! |

I 1 | | I I T I I

I I [ PM1 | I | I |
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32.1 DC Characteristics
TABLE 32-1: OPERATING MIPS VS. VOLTAGE

Max. Frequency
ch " VDD Range Temp. Range
aracteristic (in Volts)® (in °C) PIC32MX1XX/2XX/5XX 64/100-pin
Family
MDC5 VBOR-3.6V -40°C to +85°C 50 MHz

Note 1: Overall functional device operation at VBORMIN < VDD < VDDMIN is tested, but not characterized. All device
Analog modules, such as ADC, etc., will function, but with degraded performance below VDDMIN. Refer to
parameter BO10 in Table 31-10 for BOR values.

TABLE 32-2: DC CHARACTERISTICS: OPERATING CURRENT (IDD)

Standard Operating Conditions: 2.3V to 3.6V
DC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TAa < +85°C for Industrial

Parameter

NoO Typical(3) Max. Units Conditions

Operating Current (Ipb) (Note 1, 2)

Mpc24 | 25 | 40 | mA | 50 MHz

Note 1. A device’s IDD supply current is mainly a function of the operating voltage and frequency. Other factors,
such as PBCLK (Peripheral Bus Clock) frequency, number of peripheral modules enabled, internal code

execution pattern, execution from Program Flash memory vs. SRAM, 1/O pin loading and switching rate,
oscillator type, as well as temperature, can have an impact on the current consumption.

2:  The test conditions for IDD 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, Program Flash, and SRAM data memory are operational, 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 I/O pins are configured as inputs and pulled to Vss
« MCLR = VDD
» CPU executing whi | e( 1) statement from Flash
3: RTCC and JTAG are disabled

4: Data in “Typical” column is at 3.3V, 25°C at specified operating frequency unless otherwise stated.
Parameters are for design guidance only and are not tested.
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TABLE 32-3: DC CHARACTERISTICS: IDLE CURRENT (lIDLE)

Standard Operating Conditions: 2.3V to 3.6V
DC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial

Parameter

No Typical® Max. Units Conditions

Idle Current (liDLE): Core Off, Clock on Base Current (Note 1)
MDC34a | 95 | 24 | mA | 50 MHz
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 I/O pins are configured as inputs and pulled to Vss

« MCLR = VDD

* RTCC and JTAG are disabled

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

TABLE 32-4: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

Standard Operating Conditions: 2.3V to 3.6V (unless otherwise stated)

DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial

P?\lr(a)lm. Typical®@| Max. Units Conditions
Power-Down Current (IPD) (Note 1)
MDC40k 50 150 pA -40°C
Base Power-Down Current
MDC40n 250 650 pA +85°C
Module Differential Current
MDC41e 15 55 pA 3.6V Watchdog Timer Current: AIwDT (Note 3)
MDC42e 34 55 pA 3.6V RTCC + Timer1 w/32 kHz Crystal: AIRTCC (Note 3)
MDC43d 1100 1800 pA 3.6V ADC: AlaDC (Notes 3,4)

Note 1: The test conditions for IPD 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 /O input pin

» USB PLL oscillator is disabled if the USB module is implemented, PBCLK divisor = 1:8
» CPU is in Sleep mode, and SRAM data memory Wait states = 1

* No peripheral modules are operating, (ON bit = 0), but the associated PMD bit is set

« WDT, Clock Switching, Fail-Safe Clock Monitor, and Secondary Oscillator are disabled
« All I/O pins are configured as inputs and pulled to Vss

+ MCLR = VDD

* RTCC and JTAG are disabled

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

3. The A current is the additional current consumed when the module is enabled. This current should be
added to the base IPD current.

4: Test conditions for ADC module differential current are as follows: Internal ADC RC oscillator enabled.
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100-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 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

- L1
Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Leads N 100
Lead Pitch e 0.50 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 16.00 BSC
Overall Length D 16.00 BSC
Molded Package Width E1 14.00 BSC
Molded Package Length D1 14.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
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 C04-110B
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