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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® microAptiv™

32-Bit Single-Core

120MHz

CANbus, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, WDT
48

1MB (1M x 8)

FLASH

4K x 8

256K x 8

2.2V ~ 3.6V

A/D 26x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-QFN (9x9)
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PIC32MK GP/MC Family

TABLE 6:

PIN NAMES FOR 100-PIN MOTOR CONTROL (MCF) DEVICES

100-PIN TQFP (TOP VIEW)

PIC32MK0512MCF100
PIC32MK1024MCF100

Pin # Full Pin Name Pin # Full Pin Name
1 |AN23/CVD23/PMPA23/RG15 36 |Vss
2 |vop 37 |Vobp
3 | TCK/RPA7/PWM10H/PWM4L/PMPD5/RA7 38 |AN35/CVD35/RG11
4 |RPB14/PWM1H/VBUSON1/PMPD6/RB14 39 |AN36/CVD36/RF13
5 |RPB15/PWM7H/PWM1L/PMPD7/RB15 40 |AN37/CVD37/RF12
6 |PWM11H/PWM5L/RD1 41 |AN12/CVD12/C2IN2-/C5IN2-/FLT5/PMPA11/RE12(6)
7 |PWMS5H/RD2 42 |AN13/CVD13/C3IN2-/FLT6/PMPA10/RE13(®)
8 |RPD3/PWM12H/PWM6L/RD3 43 |AN14/CVD14/RPE14/FLT7/PMPA1/PSPA1/RE14
9 |RPD4/PWM6H/RD4 44 | AN15/CVD15/RPE15/FLT8/PMPAO/PSPAO/RE15
10 |AN19/CVD19/RPG6/VBUSON2/PMPA5/RG6 45 |vss
11 |AN18/CVD18/RPG7/PMPA4/RG7®) 46 |VbD
12 |AN17/CVD17/RPG8/PMPA3/RG8(®) 47 |AN38/CVD38/RD14
13 |MCLR 48 |AN39/CVD39/RD15
14 |AN16/CVD16/RPG9/PMPA2/RGO 49 |TDI/DAC3/AN26/CVD26/RPA8/PMPAY/RAS(®)
15 |Vss 50 |FLT15/RPB4/PMPAS/RB4(®)
16 |VoD 51 | OA5IN+/DAC1/AN24/CVD24/C5IN1+/C5IN3-/RPA4/T1CK/T1G/RA4
17 |AN22/CVD22/RG10 52 |AN40/CVD40/RPEO/REO
18 |AN21/CVD21/RE8 53 |AN41/CVD41/RPE1/RE1
19 |AN20/CVD20/RE9 54 |VBUs
20 |AN10/CVD10/RPA12/USBOEN2/RA12 55 |Vussava
21 | AN9/CVD9/RPA11/USBOEN1/RA11 56 |D1-
22 | OA20UT/ANO/C2IN4-/C4IN3-/RPAO/RAD 57 |D1+
23 | OA2IN+/AN1/C2IN1+/RPA1/RA1 58 |vBuUs2
24 | PGED3/0OA2IN-/AN2/C2IN1-/RPBO/CTED2/RBO 59 |D2-
25 |PGEC3/0A10UT/AN3/C1IN4-/C4IN2-/RPB1/CTED1/RB1 60 |D2+
26 |PGEC1/OA1IN+/AN4/C1IN1+/C1IN3-/C2IN3-/RPB2/RB2 61 |AN45/CVD45/RF5
27 |PGED1/0A1IN-/AN5/CTCMP/C1IN1-/RTCC/RPB3/RB3 62 |VDD
28 | VREF-/AN33/CVD33/PMPA7/RF9 63 |OSCI/CLKI/AN49/CVD49/RPC12/RC12
29 | VREF+/AN34/CVD34/PMPA6/RF10 64 |OSCO/CLKO/RPC15/RC15
30 |Avbp 65 |Vss
31 |AVss 66 |AN46/CVD46/RPA14/RA14
32 | OA30UT/AN6/CVD6/C3IN4-/C4IN1+/C4IN4-/RPCO/RCO 67 |AN47/CVD47/RPA15/RA15
33 | OA3IN-/AN7/CVD7/C3IN1-/C4IN1-/RPC1/RC1 68 |RD8
34 | OA3IN+/AN8/CVD8/C3IN1+/C3IN3-/RPC2/FLT3/PMPA13/RC2 69 |PGED2/RPB5/USBID1/RB5(®)
35 |AN11/CVD11/C1IN2-/FLT4/PMPA12/RC11 70 |PGEC2/RPB6/SCK2/PMPA15/RB6()

Note 1:
for restrictions.

The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and 13.3 “Peripheral Pin Select (PPS)”

Every 1/0 port pin (RAx-RGXx) can be used as a change notification pin (CNAx-CNGx). See 13.0 “I/O Ports” for more information.

The I“C library is available in MPLAB Harmony. For future hardware or silicon compatibility, it is recommended to use these pins for the

2:
3:  Shaded pins are 5V tolerant.
4: Functions are restricted to input functions only and inputs will be slower than standard inputs.
5:
12C master/slave clock. (i.e., SCL).
6:

12C data I/O, (i.e., SDA).

The I2C library is available in MPLAB Harmony. For future hardware or silicon compatibility, it is recommended to use these pins for the

© 2016-2018 Microchip Technology Inc.
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TABLE 4-7: SYSTEM BUS REGISTER MAP
a Bits
o~ - ()
° #I [T j=2) 1]
2 5 be 3 =2
= é a?:,"z" 9:_, 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 < &-’
2= o
<
31:16| — — — — — — — — — — — — — — — — 0000
0510 SBFLAG
150 | — — — — — — — — — — — — T3PGV T2PGV T1PGV | TOPGV |0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-8: SYSTEM BUS TARGET 0 REGISTER MAP
a Bits
O~ [}
5 #I 9] ) j=2} 1]
2 5 be 3 =2
= ‘EE E’g 9:_, 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 2216 21/5 20/4 19/3 18/2 17/1 16/0 < &-’
2= o
<
8020| SBTOELOGH 31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000
15:0 INITID<7:0> REGION<3:0> — CMD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
8024 | SBTOELOG2
15:0 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
8028 SBTOECON
15:0 | — = = = = = = = = = = = = = = — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
8030 SBTOECLRS
15:0 | — — — — — — — — — — — — — — — CLEAR (0000
8038| SBTOECLRM |-l — [ — — — — — — — — — — — — — — — 0000
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
8040 SBTOREGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
8050| SBTORDO |ohiol — [ — — — — — — — — — — — — — — S
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
8058| sSBTOWR0 Lol — | — — — — — — — — — — — — — — — oo
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
8060| SBTOREGH 31:16 BASE<21:6> XXXX
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
8070| sBTORD1 |odol — | — — — — — — — — — — — — — — — oo
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
8078| sBTOWR1 ool — [ — — — — — — — — — — — — — — — oo
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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PIC32MK GP/MC Family

REGISTER 4-4: SBTXELOG2: SYSTEM BUS TARGET ‘X’ ERROR LOG REGISTER 2 (‘x’ = 0-3)

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 — — — — — — — —
20 U-0 u-0 U-0 u-0 u-0 u-0 R-0 R-0
' — — — — — — GROUP<1:0>
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

bit 31-3 Unimplemented: Read as ‘0’

bit 1-0 GROUP<1:0>: Requested Permissions Group bits
11 = Reserved
10 = Reserved
01 = Group 1
00 = Group 0 (default group of CPU at Reset)

Note:  Refer to Table 4-6 for the list of available targets and their descriptions. I

REGISTER 4-5: SBTXECON: SYSTEM BUS TARGET ‘x’ ERROR CONTROL REGISTER

‘X' =0-3)

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
31:24 u-0 u-0 u-0 u-0 u-0 u-0 u-0 R/W-0

’ — — — — — — — ERRP
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 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared
bit 31-25 Unimplemented: Read as ‘0’
bit 24 ERRP: Error Control bit
1 = Report protection group violation errors
0 = Do not report protection group violation errors
bit 23-0 Unimplemented: Read as ‘0’
Note:  Refer to Table 4-6 for the list of available targets and their descriptions. I

© 2016-2018 Microchip Technology Inc. DS60001402E-page 85
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TABLE 8-3:

INTERRUPT IRQ, VECTOR AND BIT LOCATION (CONTINUED)

Interrupt Bit Location

Interrupt Source® XC32 Vector Name IRQ Vector # Persistent
# Flag Enable Priority Sub-priority | Interrupt
EZYJ'I\FTﬁ’gé“e?"’z:el?rr'ga‘:f[‘:r‘:]titgper“’d' _PWM3_VECTOR 175 |OFF175<17:1>  |IFS5<15> |IEC5<15> |IPC43<28:26> |IPC43<25:24> |  Yes
EZYJT:4Tﬁ§;“e?"’z:ejrr'gﬁ_rlr_‘ijr‘:it()':e”°d' _PWM4_VECTOR 176 |OFF176<17:1> |IFS5<16> |IEC5<16> |IPC44<4:2>  |IPC44<1:0> Yes
?:{ngg"gﬁ:;;ﬂf_’?ﬂ‘)’d Fault, _PWM5_VECTOR 177 |OFF177<17:1>  |IFS5<17> |IEC5<17> |IPC44<12:10> |IPC44<9:8> Yes
.';xgg/'fr"rgﬁggﬂ_ﬁirg’d’ Fault, _PWM6_VECTOR 178 |OFF178<17:1> |IFS5<18> |IEC5<18> |IPC44<20:18> |IPC44<17:16> |  Yes
Reserved — 179 — — — — — —
Reserved — 180 — — — — — —
Reserved — 181 — — — — — —
DMA Channel 4 _DMA4_VECTOR 182 |OFF182<17:1> |IFS5<22> |IEC5<22> |IPC45<20:18> |IPC45<17:16> |  Yes
DMA Channel 5 _DMA5_VECTOR 183 |OFF183<17:1> |IFS5<23> |IEC5<23> |IPC45<28:26> |IPC45<25:24> |  Yes
DMA Channel 6 _DMA6_VECTOR 184 |OFF184<17:1> |IFS5<24> |[EC5<24> |IPC46<4:2> |IPC46<1:0> Yes
DMA Channel 7 _DMA7_VECTOR 185 |OFF185<17:1> |IFS5<25> |IEC5<25> |IPC46<12:10> |IPC46<9:8> Yes
Data EEPROM Global Interrupt  |_DATA_EE_VECTOR 186 |OFF186<17:1> |IFS5<26> |[EC5<26> |IPC46<20:18> |IPC46<17:16> |  Yes
CAN3 Global Interrupt _CAN3_VECTOR 187 |OFF187<17:1> |IFS5<27> |[EC5<27> |IPC46<28:26> |IPC46<25:24> |  Yes
CAN4 Global Interrupt _CAN4_VECTOR 188 |OFF188<17:1> |IFS5<28> |IEC5<28> |IPC47<4:2>  |IPC47<1:0> Yes
QEI3 Interrupt _QEI2_VECTOR 189 |OFF189<17:1> |IFS5<29> |IEC5<29> |IPC47<12:10> |IPC47<9:8> Yes
QEI4 Interrupt _QEI3_VECTOR 190 |OFF190<17:1> |IFS5<30> |IEC5<30> |IPC47<20:18> |IPC47<17:16> |  Yes
QEI5 Interrupt _QEI5_VECTOR 191 |OFF191<17:1> |IFS5<31> |IEC5<31> |IPC47<28:26> |IPC47<25:24> |  Yes
QEI6 Interrupt _QEI6_VECTOR 192 |OFF192<17:1> |IFS6<0> |IEC6<0> |IPC48<4:2> |IPC48<1:0> Yes
Reserved — 193 — — — — — —
Reserved — 194 — — — — — —
Reserved — 195 — — — — — —
Reserved — 196 — — — — — —
Input Capture 10 Error _INPUT_CAPTURE_10_ERROR_VECTOR| 197 |OFF197<17:1> |IFS6<5> |IEC6<5> |IPC49<12:10> |IPC49<9:8> Yes
Input Capture 10 _INPUT_CAPTURE_10_VECTOR 198 |OFF198<17:1> |IFS6<6> |IE6<6>  |IPC49<20:18> |IPC49<17:16> |  Yes
Output Compare 10 _OUTPUT_COMPARE_10_VECTOR 199 |OFF199<17:1> |IFS6<7> |IEC6<7> |IPC49<28:26> |IPC49<25:24> |  Yes
Input Capture 11 Error _INPUT_CAPTURE_11_ERROR_VECTOR | 200 |OFF200<17:1> |IFS6<8> |IEC6<8> |IPC50<4:2> |IPC50<1:0> Yes
Input Capture 11 _INPUT_CAPTURE_11_VECTOR 201 |OFF201<17:1> |IFS6<9> |IEC6<9> |IPC50<12:10> |IPC50<9:8> Yes

Note 1:

2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MK General Purpose (GP) Family Features” for the list of available peripherals.

Aliweq DIN/AD MINZEDIM
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TABLE 8-4: INTERRUPT REGISTER MAP (CONTINUED)
§ . ° Bits »
5% 58 | B g
3| 22 | & 4
T gs = | sus 30114 2013 | 28/12 2711 26/10 25/9 2418 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 ;
T — — — = — — — - — — = — — VOFF<17:16> _ |0000
06AC | OFF091
15:0 VOFF<15:1> | —  loooo
el — | — | = | = [ = T =1 =11 =1 = 1T = — — — — VOFF<17:16> _ [0000
06B0 | OFF092
150 VOFF<15:1> [ — Joooo
se] — [ — [ = | = [ = [ = [ =1 =1 = T = — — — — VOFF<17:16>  |0000
06B8 | OFF094
15:0 VOFF<15:1> | — |oooo
sl — | — | — | — [ = [ =1 =1 =1 = 1 = — — — — VOFF<17:16>  |0000
06BC | OFF095
15:0 VOFF<15:1> [ —  Joooo
el — [ — [ = | = [ = [ = [ =11 =1 = T = — — — — VOFF<17:16> _ [0000
06C0 | OFF096
150 VOFF<15:1> | — Joooo
sl — | — | — | — | — | = 1 — 1T — 1 — | = — — — — VOFF<17:16>  |0000
06C4 | OFF097
15:0 VOFF<15:1> | —  Joooo
el — | — | = | = [ = T =1 =11 =1 = 1T = — — — — VOFF<17:16> _ [0000
06C8 | OFF098
150 VOFF<15:1> [ — Joooo
se] — [ — [ = | = [ = [ = [ =1 =1 = T = — — — — VOFF<17:16>  [0000
06CC | OFF099
15:0 VOFF<15:1> | —  Joooo
ste] — | — [ = =1 = 1T =1 =1 =1 = 1T = — — — — VOFF<17:16>  |0000
06D0 | OFF100
15:0 VOFF<15:1> [ —  Joooo
el — [ — [ = | = [ = [ = [ =11 =1 = T = — — — — VOFF<17:16> _ [0000
06D4 | OFF101
15:0 VOFF<15:1> | — |oooo
sl — | — | — | — [ = [ =1 =1 =1 = 1 = = — = = VOFF<17:16>  |0000
06D8 | OFF102
15:0 VOFF<15:1> [ —  Joooo
el — | — | = | = [ = T =1 =11 =1 = 1T = — — — — VOFF<17:16> _ [0000
06DC | OFF103
150 VOFF<15:1> [ — Joooo
sl — | — | — | — | — | = 1 — 1T — 1 — | = = — = = VOFF<17:16>  |0000
06E0 | OFF104
15:0 VOFF<15:1> | —  loooo
ste] — | — [ = =1 = 1T =1 =1 =1 = 1T = — — — — VOFF<17:16>  |0000
06E4 | OFF105
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8, and 0xC, respectively. See 13.2 “CLR, SET, and

INV Registers” for more information.

Noarwn

This bit is not available on 64-pin devices.
This bit is not available on devices without a CAN module.

This bit is not available on 100-pin devices.

Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 22 is not available on 64-pin devices.
The IFSx bits, as with all interrupt flag status register bits, are set as long as the peripheral is enabled and an interrupt condition event occurs. Interrupts do not have to be enabled for the IFSx bits to be set. If the user

application does not want to use an interrupt, it can poll the corresponding peripheral IFSx bit to see whether an interrupt condition has occurred. The IFSx bits are persistent, they must be cleared if they are set by
user software after an IFSx user bit interrogation.

Aliweq DIN/AD MINZEDIM
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TABLE 8-4: INTERRUPT REGISTER MAP (CONTINUED)
§ . ° Bits »
s%| gg | 8 8
| 2e | & 2
T gs = | 3115 | 3014 | 2013 | 28012 2711 26/10 25/9 2418 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 ;
3116 — — — — — — — — — — — — — — VOFF<17:16> _ |0000
0724 | OFF121
15:0 VOFF<15:1> | —  loooo
el — | — | = | = [ = T =1 =11 =1 = 1T = — — — — VOFF<17:16> _ [0000
0728 | OFF122
150 VOFF<15:1> [ — Joooo
se] — [ — [ = | = [ = [ = [ =1 =1 = T = — — — — VOFF<17:16>  |0000
072C | OFF123
15:0 VOFF<15:1> | — |oooo
sl — | — | — | — [ = [ =1 =1 =1 = 1 = — — — — VOFF<17:16>  |0000
0730 | OFF124
15:0 VOFF<15:1> [ —  Joooo
el — [ — [ = | = [ = [ = [ =11 =1 = T = — — — — VOFF<17:16> _ [0000
0734 | OFF125
150 VOFF<15:1> | — Joooo
sl — | — | — | — | — | = 1 — 1T — 1 — | = — — — — VOFF<17:16>  |0000
0738 | OFF126
15:0 VOFF<15:1> | —  Joooo
el — | — | = | = [ = T =1 =11 =1 = 1T = — — — — VOFF<17:16> _ [0000
073C | OFF127
150 VOFF<15:1> [ — Joooo
se] — [ — [ = | = [ = [ = [ =1 =1 = T = — — — — VOFF<17:16>  [0000
0740 | OFF128
15:0 VOFF<15:1> | —  Joooo
ste] — | — [ = =1 = 1T =1 =1 =1 = 1T = = = = = VOFF<17:16>  [0000
0744 | OFF129
15:0 VOFF<15:1> [ —  Joooo
el — [ — [ = | = [ = [ = [ =11 =1 = T = — — — — VOFF<17:16> _ [0000
0748 | OFF130
15:0 VOFF<15:1> | — |oooo
sl — | — | — | — [ = [ =1 =1 =1 = 1 = = — = = VOFF<17:16>  |0000
074C | OFF131
15:0 VOFF<15:1> [ —  Joooo
el — | — | = | = [ = T =1 =11 =1 = 1T = — — — — VOFF<17:16> _ [0000
0750 | OFF132
150 VOFF<15:1> [ — Joooo
sl — | — | — | — | — | = 1 — 1T — 1 — | = — — — — VOFF<17:16>  |0000
0754 | OFF133
15:0 VOFF<15:1> | —  loooo
ste] — | — [ = =1 = 1T =1 =1 =1 = 1T = = = = = VOFF<17:16>  [0000
076C | OFF139
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8, and 0xC, respectively. See 13.2 “CLR, SET, and

INV Registers” for more information.

Noarwn

This bit is not available on 64-pin devices.
This bit is not available on devices without a CAN module.
This bit is not available on 100-pin devices.
Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 22 is not available on 64-pin devices.
The IFSx bits, as with all interrupt flag status register bits, are set as long as the peripheral is enabled and an interrupt condition event occurs. Interrupts do not have to be enabled for the IFSx bits to be set. If the user

application does not want to use an interrupt, it can poll the corresponding peripheral IFSx bit to see whether an interrupt condition has occurred. The IFSx bits are persistent, they must be cleared if they are set by
user software after an IFSx user bit interrogation.
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REGISTER 11-14: DCHxSPTR: DMA CHANNEL x SOURCE POINTER REGISTER

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

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHSPTR<15:0>: Channel Source Pointer bits

1111111111111111 = Points to byte 65,535 of the source

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

Note:  When in Pattern Detect mode, this register is reset on a pattern detect. I
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REGISTER 20-1: SPIXCON: SPI CONTROL REGISTER (CONTINUED)

bit 17

bit 16

bit 15

bit 14
bit 13

bit 12

bit 11-10

bit 9

bit 8

bit 7

bit 6

Note 1:

SPIFE: Frame Sync Pulse Edge Select bit (Framed SPI mode only)
1 = Frame synchronization pulse coincides with the first bit clock

0 = Frame synchronization pulse precedes the first bit clock
ENHBUF: Enhanced Buffer Enable bit®

1 = Enhanced Buffer mode is enabled

0 = Enhanced Buffer mode is disabled

ON: SPI/I°S Module On bit

1 = SPI/I’S module is enabled

0 = SPI/I?S module is disabled

Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode bit

1 = Discontinue operation when CPU enters in Idle mode

0 = Continue operation in Idle mode

DISSDO: Disable SDOX pin bit*)

1 = SDOx pin is not used by the module. Pin is controlled by associated PORT register
0 = SDOx pin is controlled by the module

MODE<32,16>: 32/16-Bit Communication Select bits

When AUDEN =1:

MODE32 MODE16 Communication

1 1 24-bit Data, 32-bit FIFO, 32-bit Channel/64-bit Frame
1 0 32-bit Data, 32-bit FIFO, 32-bit Channel/64-bit Frame
0 1 16-bit Data, 16-bit FIFO, 32-bit Channel/64-bit Frame
0 0 16-bit Data, 16-bit FIFO, 16-bit Channel/32-bit Frame

When AUDEN = 0:
MODE32 MODE16 Communication

1 X 32-bit
0 1 16-bit
0 0 8-bit

SMP: SPI Data Input Sample Phase bit

Master mode (MSTEN =1):

1 = Input data sampled at end of data output time

0 = Input data sampled at middle of data output time

Slave mode (MSTEN = 0):

SMP value is ignored when SPI is used in Slave mode. The module always uses SMP = 0.

CKE: SPI Clock Edge Select bit®

1 = Serial output data changes on transition from active clock state to Idle clock state (see CKP bit)
0 = Serial output data changes on transition from Idle clock state to active clock state (see CKP bit)
SSEN: Slave Select Enable (Slave mode) bit

1 = SSx pin used for Slave mode

0 = SSx pin not used for Slave mode, pin controlled by port function.

CKP: Clock Polarity Select bit®®

1 = Idle state for clock is a high level; active state is a low level

0 = Idle state for clock is a low level; active state is a high level

This bit can only be written when the ON bit = 0. Refer to 36.0 “Electrical Characteristics” for maximum
clock frequency requirements.

This bit is not used in the Framed SPI mode. The user should program this bit to ‘0’ for the Framed SPI
mode (FRMEN = 1).

When AUDEN =1, the SPI/I2S module functions as if the CKP bit is equal to ‘1’, regardless of the actual
value of the CKP bit.

This bit present for legacy compatibility and is superseded by PPS functionality on these devices (see
13.3 “Peripheral Pin Select (PPS)” for more information).
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24.0 REAL-TIME CLOCK AND
CALENDAR (RTCC)

Note: This data sheet summarizes the
features of the PIC32MK GP/MC family
of devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 29. “Real-Time
Clock and Calendar (RTCC)”
(DS60001125), which is available from
the Documentation > Reference Manual
section of the Microchip PIC32 web site

(www.microchip.com/pic32).

The RTCC module is intended for applications in which
accurate time must be maintained for extended periods
of time with minimal or no CPU intervention. Low-
power optimization provides extended battery lifetime

while keeping track of time.

The following are key features of the RTCC module:

« Time: hours, minutes and seconds
* 24-hour format (military time)
« Visibility of one-half second period

FIGURE 24-1:

RTCC BLOCK DIAGRAM

Provides calendar: Weekday, date, month and year

Alarm intervals are configurable for half of a second,
one second, 10 seconds, one minute, 10 minutes,
one hour, one day, one week, one month, and one
year

Alarm repeat with decrementing counter
Alarm with indefinite repeat: Chime

Year range: 2000 to 2099

Leap year correction

BCD format for smaller firmware overhead
Optimized for long-term battery operation
Fractional second synchronization

User calibration of the clock crystal frequency with
auto-adjust

Calibration range: +0.66 seconds error per month
Calibrates up to 260 ppm of crystal error

Uses external 32.768 kHz crystal or 32 kHz

internal oscillator

Alarm pulse, seconds clock, or internal clock output
on RTCC pin (not in VBAT power domain, requires
\VDD)

32.768 kHz Input from
Secondary Oscillator (Sosc)

32 kHz Input from —»

RTCCLKSEL<1:0>

Repeat Counter W
|

Internal Oscillator (LPRC) TRTC
e r— - — — — — B
RTCC Prescalers | | |
—
v 0.5 seconds: : : YEAR, MTH, DAY
RTCVAL | <> WKDAY
| | | HR, MIN, SEC
[ | _
4 | | MTH, DAY
Compare Registers ‘ ’ “
with Masks ALRMVAL ‘ I WKDAY
Lo A | HR, MIN, SEC

RTCC Interrupt Logic

——— RTCC Interrupt

AI?rm Pulse

chonds Pulsg

RTCC Pin
RTCOE

| TRTC —»

RTCOUTSEL<1:0>
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REGISTER 24-2: RTCALRM: REAL-TIME CLOCK ALARM CONTROL REGISTER (CONTINUED)
bit 7-0 ARPT<7:0>: Alarm Repeat Counter Value bits(®

11111111 = Alarm will trigger 256 times

00000000 = Alarm will trigger one time
The counter decrements on any alarm event. The counter only rolls over from 0x00 to OxFF if CHIME = 1.

Note 1: Hardware clears the ALRMEN bit anytime the alarm event occurs, when ARPT<7:0> = 00 and
CHIME =0.

2: This field should not be written when the RTCC ON bit = ‘1’ (RTCCON<15>) and ALRMSYNC = 1.

Sleep or VBAT mode.

Note:  The RTCALRM register is reset on a MCLR, Power-on Reset (POR), or any time on an exit from DeepI
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25.0 12-BIT HIGH-SPEED
SUCCESSIVE APPROXIMATION
REGISTER (SAR) ANALOG-TO-
DIGITAL CONVERTER (ADC)

Note:  This data sheet summarizes the features
of the PIC32MK GP/MC family of devices.
It is not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 22, “12-bit High-Speed
Successive Approximation Register
(SAR) Analog-to-Digital Converter
(ADC)” (DS60001344) in the “PIC32
Family Reference Manual”’, which is
available from the Microchip web site
(www.microchip.com/PIC32).

The 12-bit High-Speed Successive Approximation
Register (SAR) analog-to-digital converter (ADC)
includes the following features:
* 12-bit resolution
» Seven ADC modules with dedicated Sample and
Hold (S&H) circuits
» Two dedicated ADC modules can be combined in
Turbo mode to provide double conversion rate
* Up to 45 analog input sources, in addition to the
internal CTMU, VBAT, internal voltage reference
and internal temperature sensor
» Single-ended and/or differential inputs
» Supports touch sense applications
» Four digital comparators
» Four digital filters supporting two modes:
- Oversampling mode
- Averaging mode
» Early interrupt generation resulting in faster
processing of converted data
» Designed for power conversion and general
purpose applications
» Operation during Sleep and Idle modes
A simplified block diagram of the ADC module is
illustrated in Figure 25-1.
The 12-bit HS SAR ADC has up to six dedicated
ADC modules (ADCO-ADC5) and one shared ADC
module (ADC7). The dedicated ADC modules use a
single input (or its alternate) and are intended for
high-speed and precise sampling of time-sensitive or
transient inputs. The shared ADC module
incorporates a multiplexer on the input to facilitate a
larger group of inputs, with slower sampling, and
provides flexible automated scanning option through
the input scan logic.

For each ADC module, the analog inputs are
connected to the S&H capacitor. The clock, sampling
time, and output data resolution for each ADC
module can be set independently. The ADC module
performs the conversion of the input analog signal
based on the configurations set in the registers.
When conversion is complete, the final result is
stored in the result buffer for the specific analog
input and is passed to the digital filter and digital
comparator if configured to use data from this
particular sample. Input to ADCx mapping is
illustrated in Figure 25-2.

25.1 Activation Sequence

The following ADCx activation sequence is to be
followed at all times:

Step 1: Initialize the ADC calibration values by
copying them from the factory programmed
DEVADCx Flash locations starting at 0xBFC45000
into the ADCxCFG registers starting at 0OxBF887D00,
respectively.

Then, configure the AICPMPEN bit (ADCCON1<12>
and the IOANCPEN bit (CFGCON<7>) = 1 if and
only if VDD is less than 2.5V. The default is ‘0’, which
assumes VDD is greater than or equal to 2.5V.

Step 2. The user writes all the essential ADC
configuration SFRs including the ADC control clock
and all ADC core clocks setup:

» ADCCON1, keeping the ON bit=0

+ ADCCONZ2, especially paying attention to
ADCDIV<6:0> and SAMC<9:0>

+ ADCANCON, keeping all analog enables ANENXx
bit=0

+ ADCCONS, keeping all DIGENSx = 0, especially
paying attention to ADCSEL<1:0>, CONCLKDIV
<5:0>, and VREFSEL<2:0>

» ADCXTIME, especially paying attention to
ADCDIVx<6:0> and SAMCx<9:0>

+ ADCTRGMODE, ADCIMCONx, ADCTRGSNS,
ADCCSSx, ADCGIRQENx, ADCTRGx, ADCBASE

» Comparators, Filters, etc.

Step 3: The user sets the ON bit to ‘1’, which enables
the ADC control clock.

Step 4: The user waits for the interrupt/polls the
status bit BGVRRDY = 1, which signals that the
device analog environment (band gap and VREF) is
ready.

Step 5: The user sets the ANENXx bit to ‘1’ for the
ADC SAR Cores needed (which internally in the
ADC module enables the control clock to generate
by division the core clocks for the desired ADC SAR
Cores, which in turn enables the bias circuitry for
these ADC SAR Cores).

© 2016-2018 Microchip Technology Inc.
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Step 6: The user waits for the interrupt/polls the
warm-up ready bits WKRDYx = 1, which signals that
the respective ADC SAR Cores are ready to operate.

Step 7: The user sets the DIGENx bit to ‘1’, which
enables the digital circuitry to immediately begin
processing incoming triggers to perform data
conversions.

Note: For the best optimized CPU and ISR per-
formance, refer to TABLE 8-1: “ISR
Latency Information”. To complete the
optimization, the user application should
define ISRs that use the ‘at vector’ attri-
bute (see Table 8-1). The CPU interrupt
latency is ~43 SYSCLK cycles if no other
interrupts are pending. If not using ADC
DMA, and the ADC combined sum
throughput rate of all the ADC modules in
use is greater than (SYSCLK/ 43) = 2.8
Msps, it is recommended to use the ADC
CPU early interrupt generation, defined in
the ADCXTIME and ADCEIENX registers
(see Register 25-33, Register 25-34, and
Register 25-35). This will reduce the prob-
ability of the ADC results being overwrit-
ten by the next conversion before the CPU
can read the previous ADC result(s).

Do not use the early interrupts if using the
ADC in the DMA module.

Dedicated Class 1 ADCx Throughput rate =
1/((Sample time + Conversion time)(TAD))
=1/ ((SAMC+# bit resolution+1)(TAD))
Example:

SAMC = 3 TAD, 12-bit mode, TAD = 16.667 ns = 60
MHz:

Throughput rate = 1/ ((3+12+1)(16.667 ns))
=1/(16 * 16.667 ns)
= 3.75 Msps

TABLE 25-1: PIC32MKXXX BASED ON A 60
MHz TAD CLOCK (16.667 ns)

Number of TAD Trigger
Class 1 Spacing and Max. effective
Interleaved Sampling time | sampling rate
ADC Modules (SAMC)
(12-bit mode)
2 8 7.50 Msps
3 6 10.00 Msps
4 4 15.00 Msps
5 4 15.00 Msps
6 3 20.00 Msps
Note 1: Interleaved ADCs in this context means

connecting the same analog source signal
to multiple dedicated Class_1 ADCs (i.e.,
ADCO0-ADC5), and using independent
staggered trigger sources accordingly for
each interleaved ADC.
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TABLE 25-2: ADC REGISTER MAP (CONTINUED)
" ° Bits ”
g g Register g 42
s E Name E 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 1812 17/1 16/0 ;
7100 [ADCCMPEN2  [31:16] — = = = CMPE27 | cMPE26 | CMPE25 | CMPE24 |cMPE23W|cmPE22®) | cMPE21(@) | cMPE20™ | CMPE19 | CMPE18 | CMPE17 | CMPE16 [0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE11 | CMPE10 | CMPE9 CMPE8 | CMPE7 | CMPE6 CMPE5 CMPE4 CMPE3 | CMPE2 | CMPE1 | CMPEO 0000
7110 |ADCCMP2 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
7120 |ADCCMPEN3  {31:16 — — — — CMPE27 | CMPE26 | CMPE25 | CMPE24 |CMPE23W|cMPE22(® | cMPE21(® | cMPE20™ | CMPE19 | CMPE18 | CMPE17 | CMPE16 |0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE11 | CMPE10 | CMPE9 CMPE8 | CMPE7 | CMPE6 CMPE5 CMPE4 CMPE3 | CMPE2 | CMPE1 | CMPEO 0000
7130 |ADCCMP3 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
7140 |ADCCMPEN4  (31:16 — — — — CMPE27 | CMPE26 | CMPE25 | CMPE24 |CMPE23W|cMmPE22(® | cMPE21(® | cMPE20™ | CMPE19 | CMPE18 | CMPE17 | CMPE16 |0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE11 | CMPE10 | CMPE9 CMPE8 | CMPE7 | CMPE6 CMPE5 CMPE4 CMPE3 | CMPE2 | CMPE1 | CMPEO 0000
7150 |ADCCMP4 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
71A0[ADCFLTR1  [31:16] AFEN | DATA16EN | DFMODE | OVRSAM<2:0> | aFcien | afrOY | — — — CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
71B0|ADCFLTR2  [31:16] AFEN | DATA16EN | DFMODE | OVRSAM<2:0> | arcien | afrDY [ — _ _ CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
71C0 |ADCFLTR3 31:16| AFEN | DATA16EN | DFMODE | OVRSAM<2:0> | AFGIEN | AFRDY | — — — CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
71D0JADCFLTR4  [31:16] AFEN | DATA16EN | DFMODE | OVRSAM<2:0> | aFcien | afrOY | — — — CHNLID<4:0> 0000
15:0 FLTRDATA<15:0> 0000
7200 |ADCTRG1 31:16) — — — TRGSRC3<4:0> — — — TRGSRC2<4:0> 0000
15:0 — — — TRGSRC1<4:0> — — — TRGSRC0<4:0> 0000
7210 |ADCTRG2 31:16] — — — TRGSRC7<4:0> — — — TRGSRC6<4:0> 0000
15:0 — — — TRGSRC5<4:0> — — — TRGSRC4<4:0> 0000
7220 |ADCTRG3 31:16) — — — TRGSRC11<4:0> — — — TRGSRC10<4:0> 0000
15:0 — — — TRGSRC9<4:0> — — — TRGSRC8<4:0> 0000
7230 |ADCTRG4 31:16) — — — TRGSRC15<4:0> — — — TRGSRC14<4:0> 0000
15:0 — — — TRGSRC13<4:0> — — — TRGSRC12<4:0> 0000
7240 |ADCTRG5 31:16 — — — TRGSRC19<4:0>(1) — — — TRGSRC18<4:0> 0000
15:0 — — — TRGSRC17<4:0> — — — TRGSRC16<4:0> 0000
7250 |ADCTRG6(D  |31:16] — — — TRGSRC23<4:0> — — — TRGSRC22<4:0> 0000
15:0 — — — TRGSRC21<4:0> — — — TRGSRC20<4:0> 0000
7260 |ADCTRG7 31:16) — — — TRGSRC27<4:0> — — — TRGSRC26<4:0> 0000
15:0 — — — TRGSRC25<4:0> — — — TRGSRC24<4:0> 0000
Note 1 This bit or register is not available on 64-pin devices.
2: This register is for internal ADC input sources (i.e., VBAT, and CTMU Temperature Sensor.

3: Before enabling the ADC, the user application must initialize the ADC calibration values by copying them from the factory programmed DEVADCXx Flash locations starting at 0XBFC45000 into the ADCXCFG registers starting at
0xBF887D00, respectively.
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REGISTER 26-14: CxRXFn: CAN ACCEPTANCE FILTER ‘n’ REGISTER 7
(‘'x’ = 1-4; ‘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-x U-0 RWx | RMWx
23:16 SID<2:0> — EXID — EID<17:16>
_ RWx | RWx | RWx RIW-x RIW-x RW-x RWx | RMWx
15:8 EID<15:8>
. RWx | Rwx | Rwx RIW-x RIW-x RW-x RWx | RMW-x
70 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 ldentifier 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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REGISTER 28-1: CTMUCON: CTMU CONTROL REGISTER (CONTINUED)

bit 25

bit 24

bit 23

bit 22

bit 21-18

bit 17-16

bit 15

bit 14
bit 13

Note 1:

a

EDG2STAT: Edge 2 Status bit
Indicates the status of Edge 2 and can be written to control edge source

1 = Edge 2 has occurred
0 = Edge 2 has not occurred

EDGI1STAT: Edge 1 Status bit
Indicates the status of Edge 1 and can be written to control edge source

1 = Edge 1 has occurred
0 = Edge 1 has not occurred

EDG2MOD: Edge 2 Edge Sampling Select bit
1 = Input is edge-sensitive

0 = Input is level-sensitive

EDG2POL: Edge 2 Polarity Select bit

1 = Edge 2 programmed for a positive edge response
0 = Edge 2 programmed for a negative edge response

EDG2SEL<3:0>: Edge 2 Source Select bits

1111 = C50UT Capture Event is selected
1110 = C40UT pin is selected

1101 = C10UT pin is selected

1100 = IC6 Capture Event is selected
1011 = IC5 Capture Event is selected
1010 = IC4 Capture Event is selected
1001 = IC3 pin is selected

1000 = IC2 pin is selected

0111 =IC1 pin is selected

0110 = OC4 pin is selected

0101 = OC3 pin is selected

0100 = OC2 pin is selected

0011 = CTED1 pin is selected

0010 = CTED2 pin is selected

0001 = OC1 Compare Event is selected
0000 = Timer1 Event is selected

Unimplemented: Read as ‘0’
ON: ON Enable bit

1 = Module is enabled

0 = Module is disabled
Unimplemented: Read as ‘0’
CTMUSIDL: Stop in Idle Mode bit

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

When this bit is set for Pulse Delay Generation, the EDG2SEL<3:0> bits must be set to ‘1101’ to select
C10UT.

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.

Refer to the CTMU Current Source Specifications (Table 36-43) in Section 36.0 “Electrical
Characteristics” for current values.

This bit setting is not available for the CTMU temperature diode.

For CTMU temperature measurements on this range, ADC sampling time > 1.6 ps.

For CTMU temperature measurements on this range, ADC sampling time > 300 ns.
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TABLE 31-1: MCPWM REGISTER MAP (CONTINUED)
1&: R . Bits "
gn| Regi g 2‘3
3g| e | :
EES = | 315 | 304 | 2013 | 282 | 271 | 26110 | 2509 2418 | 2377 | 2206 | 215 | 20/4 19/3 18/2 17 60 | =
s
A450[TRGCON4 [31:16]  — — — — — — — — — — — — — — — — |0000
15:0 TRGDIV<3:0> TRGSEL<1:0> STRGSEL<1:0> | DTM |[STRGIS| — — — — — —  |oo00
A460[STRIG4  [31:16] — - [ = — - [ = - [ = — — — — — — — —  |oooo
15:0 STRGCMP<15:0> 0000
A470 [CAP4 31l — - [ = — - [ = - [ = — | = - | = — — — —  |oooo
15:0 CAP<15:0> 0000
A480[LEBCON4 [31:16] — — — — — — — — — — — — — — — —  |oooo
150 PHR PHF PLR PLF [FLTLEBEN|CLLEBEN] — — — — — — — — — —  |oo00
A490[LEBDLY4 [31:16]  — — — — — — — — — — — — — — — —  |o000
150  — — — — LEB<11:0> 0000
A4AO|AUXCON4 [31:16]  — — — — — — — — — — - | =1 =1 = — —  |oooo
150  — — — — — — — — — — CHOPSEL<3:0> CHOPHEN|CHOPLEN[0000
A4BOPTMR4  [31:16] — — — — — — — — — — - | = 1T =1 = — —  |oooo
15:0 TMR<15:0> 0000
A4CO[PWMCONS5 [31:16] FLTIF CLIF | TRGIF | PWMLIF | PWMHIF | — — — | FLTIEN | CLIEN | TRGIEN [PWMLIEN[PWMHIEN] — — —  |o000
15:0 | FLTSTAT |CLTSTAT| — — ECAM<1:0> ITB — DTC<1:0> DTCP | PTDIR | MTBS — | XPRES —  |oo00
A4DO[IOCON5  [31:16] — — CLSRC<3:0> CLPOL | CLMOD [ — | FLTSRC<3:0> FLTPOL |  FLTMOD<1:0>  [0078
150 PENH | PENL | POLH | POLL PMOD<1:0>  |OVRENH|OVRENL| OVRDAT<1:0> | FLTDAT<1:0> CLDAT<1:0> SWAP | OSYNC [0000
A4E0|PDC5 3116] — — — — - | = — — - | = - | = - | = — —  |oooo
15:0 PDC<15:0> 0000
A4F0[sDC5 3116] — - [ = - | = 1T - 1T =71T =71 =1 = - | = 1T =1 = — [ — Joooo
15:0 SDC<15:0> 0000
A500 [PHASES  [31:16] — - [ = - | = 1T - 1T =1 =717 =171 = - | = 1T = 1 = — | — Joooo
15:0 PHASE<15:0> 0000
A510 [DTRS5 3116] — - | - - | =T =T =T -=71T=171= - | = 1T =1 = — | —  oooo
15:0 DTR<15:0> 0000
A520 [ALTDTR5  [31:16]  — - [ = - | = 1T - 1T =71T =71 =1 = - | = 1T =1 = — [ — Joooo
15:0 ALTDTR<15:0> 0000
A530 [DTCOMP5 [31:16]  — — — - | = 1T - 1T =1 =717 =171 = - | = 1T = 1 = — | — Joooo
150  — — COMP<13:0> 0000
A540 [TRIG5 31:16] — — — - | =T =T =T -=71T=171= - | = 1T =1 = — | —  oooo
15:0 TRGCMP<15:0> 0000
A550 [TRGCON5 [31:16]  — — — — - | = - [ = — — — — — — — —  |oooo
15:0 TRGDIV<3:0> TRGSEL<1:0> STRGSEL<1:0> | DTM |[STRGIS| — — — — — —  |o000
Legend: ‘—’ = unimplemented; read as ‘0’.
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32.3 Deep Sleep (DSCTRL) Control Registers
TABLE 32-1: POWER-SAVING MODES REGISTER SUMMARY
§ . . Bits 3
sh| = 2 g
20 0 Q 3
Lo SE o 3
§ ';_-'5/ & 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 g
,‘>§ <
0200 |DSCON®@ | 31:16 — — — — — — — — — — — — — — — 0000
15:0 | DSEN — DSGPREN | RTCDIS — — RTCCWDIS — — — — — WAKEDIS | DSBOR | RELEASE | 0000
0204 |DSWAKE@| 31:16 | — — — — — — — — — — — — — — — 0000
15:0 — — — — — — DSINTO DSFLT — — DSWDT | DSRTC | DSMCLR — — 0000
0208 |DSGPRO(M) | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0210 | DSGPR1 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0214 | DSGPR2 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0218 | DSGPR3 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
021C | DSGPR4 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0220 | DSGPR5 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0224 | DSGPR6 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0228 | DSGPR7 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
022C | DSGPR8 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0230 | DSGPR9 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0234 | DSGPR10 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
0238 | DSGPR11 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
023C | DSGPR12 | 31:16 Deep Sleep Persistent General Purpose bits <31:16> 0000
15:0 Deep Sleep Persistent General Purpose bits <15:0> 0000
Legend: — = unimplemented, read as ‘0’.
Note 1: The DSGPRO register is persistent in all device modes of operation.

2:  The Deep Sleep Control registers can only be accessed after the system unlock sequence has been performed. In addition, these registers must be written twice. In addition, to ensure the write is
successful, these registers must be written twice consecutively, back-to-back with the same value, and no interrupts in between the writes.

Aliweq DIN/AD MINZEDId



PIC32MK GP/MC Family

REGISTER 33-4: DEVCFGL1: DEVICE CONFIGURATION WORD 1 (CONTINUED)

bit 20-16

bit 15-14

bit 13-11
bit 10

bit 9-8

bit 7

bit 6

bit 5-3

WDTPS<4:0>: Watchdog Timer Postscale Select bits

10100 = 1:1048576
10011 = 1:524288
10010 = 1:262144
10001 =1:131072
10000 = 1:65536
01111 =1:32768
01110 = 1:16384
01101 = 1:8192
01100 = 1:4096
01011 = 1:2048
01010 = 1:1024
01001 =1:512
01000 = 1:256
00111 =1:128

00000 = 1:1
All other combinations not shown result in operation = 10100

FCKSM<1:0>: Clock Switching and Monitoring Selection Configuration bits

11 = Clock switching is enabled and clock monitoring is enabled
10 = Clock switching is disabled and clock monitoring is enabled
01 = Clock switching is enabled and clock monitoring is disabled
00 = Clock switching is disabled and clock monitoring is disabled

Reserved: Write as ‘1’
OSCIOFNC: CLKO Enable Configuration bit
1 = CLKO output is disabled

0 = CLKO output signal is active on the OSC2 pin; Primary Oscillator must be disabled or configured for the
External Clock mode (EC) for the CLKO to be active (POSCMOD<1:0> = 11 or 00)

POSCMOD<1:0>: Primary Oscillator Configuration bits

11 = Posc is disabled

10 = HS Oscillator mode is selected
01 = Reserved

00 = EC mode is selected

IESO: Internal External Switchover bit

1 = Internal External Switchover mode is enabled (Two-Speed Start-up is enabled)
0 = Internal External Switchover mode is disabled (Two-Speed Start-up is disabled)

FSOSCEN: Secondary Oscillator Enable bit

1 = Enable Sosc
0 = Disable Sosc

DMTINV<2:0>: Deadman Timer Count Window Interval bits

111 = Window/Interval value is 127/128 counter value
110 = Window/Interval value is 63/64 counter value
101 = Window/Interval value is 31/32 counter value
100 = Window/Interval value is 15/16 counter value
011 = Window/Interval value is 7/8 counter value

010 = Window/Interval value is 3/4 counter value

001 = Window/Interval value is 1/2 counter value

000 = Window/Interval value is zero
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FIGURE 36-14: QEI MODULE EXTERNAL CLOCK TIMING CHARACTERISTICS
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TABLE 36-36: QEI MODULE EXTERNAL CLOCK TIMING REQUIREMENTS

Standard Operating Conditions: 2.2V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

AC CHARACTERISTICS

P;a\lr:m Symbol Characteristic(?) Min. Typ. Max. | Units Conditions
TQ10 |[TtQH TQCK High Time | Synchronous, [(12.5 0or — — ns | Must also meet
with prescaler | 0.5 Tcy)/N] parameter TQ15.
+25
N=1,2, 4,186,
32, 64, 128 and
256 (Note 2)
TQ11 |TtQL TQCK Low Time | Synchronous, [(12.5 0or — — ns | Must also meet
with prescaler | 0.5 Tcy)/N] parameter TQ15.
+25
N=1,2, 4,186,
32, 64, 128 and
256 (Note 2)
TQ15 | TtQP TQCP Input Synchronous, | [(25 or Tcy) — — ns |[N=1,2 4 16,
Period with prescaler / N] + 50 32, 64, 128 and
256 (Note 2)
TQ20 |TcKeXTMRL |Delay from External TxCK Clock — 1 Tcy — —
Edge to Timer Increment

Note 1: These parameters are characterized but not tested in manufacturing.
2: N = Index Channel Digital Filter Clock Divide Select bits.
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FIGURE 36-19: PARALLEL MASTER PORT WRITE TIMING DIAGRAM

| TPBCLK2 | TPBCLK2 | TPBCLK2 | TPBCLK2 | TPBCLK2 | TPBCLK2 | TPBCLK2 | TPBCLK2 |
I I I | I I I I I
PBCLKZ /\__ y  \_/ /¥ O/
| | I | | | | | |
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I |le— 1 PM2+PM3—— I | I I

PMD<x:0> l‘( Address<7:0> X Data >—L

| |<—PM12—>|

I | | I
I I I I
PMRD _| | | | | | | |
I I | | |<—PM11 -] I I
PMWR _| | | | / \ |
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TABLE 36-46: PARALLEL MASTER PORT WRITE TIMING REQUIREMENTS

Standard Operating Conditions: 2.2V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

AC CHARACTERISTICS

Pz’i\lrgm. Symbol Characteristics® Min. Typ. Max. Units Conditions
PM11 |TWR PMWR Pulse Width — 1 TPBCLK2 — — —
PM12 |Tbvsu Data Out Valid before PMWR or — 2 TPBCLK2 — — —
PMENB goes Inactive (data setup
time)
PM13 |TpvHoLD |PMWR or PMEMB Invalid to Data — 1 TPBCLK2 — — —
Out Invalid (data hold time)

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