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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC32MZ Graphics (DA) Family
TABLE 1-18: SQI1 PINOUT I/O DESCRIPTIONS 

Pin Name

Pin Number
Pin

Type
Buffer
Type

Description169-pin
LFBGA

176-pin
LQFP

288-pin 
LFBGA

Serial Quad Interface

SQICLK E4 54 E4 O — Serial Quad Interface Clock

SQICS0 F1 70 K4 O — Serial Quad Interface Chip Select 0

SQICS1 F2 71 L4 O — Serial Quad Interface Chip Select 1

SQID0 E2 64 H4 I/O ST Serial Quad Interface Data 0

SQID1 E3 56 G4 I/O ST Serial Quad Interface Data 1

SQID2 E1 65 J4 I/O ST Serial Quad Interface Data 2

SQID3 D1 55 F4 I/O ST Serial Quad Interface Data 3

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-19: SDHC PINOUT I/O DESCRIPTIONS 

Pin Name

Pin Number
Pin

Type
Buffer
Type

Description169-pin
LFBGA

176-pin
LQFP

288-pin 
LFBGA

SDHC

SDCK E4 54 E4 O — SD Serial Clock

SDCMD F1 70 K4 O — SD Command/Response

SDDATA0 E2 64 H4 I/O ST SD Serial Data 0

SDDATA1 E3 56 G4 I/O ST SD Serial Data 1

SDDATA2 E1 65 J4 I/O ST SD Serial Data 2

SDDATA3 D1 55 F4 I/O ST SD Serial Data 3/Card Detect

SDCD D2 53 D4 I ST SD Mechanical Card Detect

SDWP H12 141 N16 I ST SD Write Protect

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-20: CTMU PINOUT I/O DESCRIPTIONS 

Pin Name

Pin Number
Pin

Type
Buffer
Type

Description169-pin
LFBGA

176-pin
LQFP

288-pin 
LFBGA

Charge Time Measurement Unit

CTED1 B9 11 A14 I ST CTMU External Edge Input 1

CTED2 C12 169 D18 I ST CTMU External Edge Input 2

CTPLS F7 9 B15 O — CTMU Output Pulse

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
DS60001361F-page  32  2015-2018 Microchip Technology Inc.
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IPC49<12:10> IPC49<9:8> Yes

IPC49<20:18> IPC49<17:16> Yes

IPC49<28:26> IPC49<25:24> Yes

IPC50<4:2> IPC50<1:0> Yes

IPC50<12:10> IPC50<9:8> Yes

IPC50<20:18> IPC50<17:16> Yes

IPC50<28:26> IPC50<25:24> Yes

— — —

IPC51<12:10> IPC51<9:8> Yes

IPC51<20:18> IPC51<17:16> Yes

IPC51<28:26> IPC51<25:24> Yes

IPC52<4:2> IPC52<1:0> Yes

IPC52<12:10> IPC52<9:8> Yes

IPC52<20:18> IPC52<17:16> Yes

IPC52<28:26> IPC52<25:24> Yes

— — —

— — —

IPC53<20:18> IPC53<17:16> Yes

IPC53<28:26> IPC53<25:24> Yes

T

t Bit Location Persistent 
InterruptPriority Sub-priority

ist of available peripherals.
NT<31>), the type of interrupt can be 
ADC Analog Circuit Ready _ADC_ARDY_VECTOR 197 OFF197<17:1> IFS6<5> IEC6<5>

ADC Update Ready _ADC_URDY_VECTOR 198 OFF198<17:1> IFS6<6> IE6<6>

ADC0 Early Interrupt _ADC0_EARLY_VECTOR 199 OFF199<17:1> IFS6<7> IEC6<7>

ADC1 Early Interrupt _ADC1_EARLY_VECTOR 200 OFF200<17:1> IFS6<8> IEC6<8>

ADC2 Early Interrupt _ADC2_EARLY_VECTOR 201 OFF201<17:1> IFS6<9> IEC6<9>

ADC3 Early Interrupt _ADC3_EARLY_VECTOR 202 OFF202<17:1> IFS6<10> IEC6<10>

ADC4 Early Interrupt _ADC4_EARLY_VECTOR 203 OFF203<17:1> IFS6<11> IEC6<11>

Reserved — — — — —

ADC Group Early Interrupt Request _ADC_EARLY_VECTOR 205 OFF205<17:1> IFS6<13> IEC6<13>

ADC7 Early Interrupt _ADC7_EARLY_VECTOR 206 OFF206<17:1> IFS6<14> IEC6<14>

ADC0 Warm Interrupt _ADC0_WARM_VECTOR 207 OFF207<17:1> IFS6<15> IEC6<15>

ADC1 Warm Interrupt _ADC1_WARM_VECTOR 208 OFF208<17:1> IFS6<16> IEC6<16>

ADC2 Warm Interrupt _ADC2_WARM_VECTOR 209 OFF209<17:1> IFS6<17> IEC6<17>

ADC3 Warm Interrupt _ADC3_WARM_VECTOR 210 OFF210<17:1> IFS6<18> IEC6<18>

ADC4 Warm Interrupt _ADC4_WARM_VECTOR 211 OFF211<17:1> IFS6<19> IEC6<19>

Reserved — — — — —

Reserved — — — — —

ADC7 Warm Interrupt _ADC7_WARM_VECTOR 214 OFF214<17:1> IFS6<22> IEC6<22>

MPLL Fault Interrupt _MPLL_FAULT_VECTOR 215 OFF215<17:1> IFS6<23> IEC6<23>

Lowest Natural Order Priority

ABLE 7-2: INTERRUPT IRQ, VECTOR AND BIT LOCATION (CONTINUED)

Interrupt Source(1) XC32 Vector Name
IRQ 

#
Vector #

Interrup

Flag Enable

Note 1: Not all interrupt sources are available on all devices. See the Family Features tables (Table 1 through Table 2) for the l
2: Upon Reset, the GLCD interrupt (both HSYNC and VSYNC) are persistent. However, through the IRQCON bit (GLCDI

changed to non-persistent.
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7.3  Interrupt Control Registers

A
ll 

R
es

et
s

20/4 19/3 18/2 17/1 16/0

— — — — — 0000

INT4EP INT3EP INT2EP INT1EP INT0EP 0000

PRI4SS<3:0> 0000

— — — SS0 0000

— — — — — 0000

SIRQ<7:0> 0000

0000

0000

IC4EIF T4IF INT3IF OC3IF IC3IF 0000

T1IF INT0IF CS1IF CS0IF CTIF 0000

ADCDF1IF ADCDC6IF ADCDC5IF ADCDC4IF ADCDC3IF 0000

T8IF OC7IF IC7IF IC7EIF T7IF 0000

ADCD25IF ADCD24IF ADCD23IF ADCD22IF ADCD21IF 0000

ADCD9IF ADCD8IF ADCD7IF ADCD6IF ADCD5IF 0000

I2C1SIF I2C1BIF U1TXIF U1RXIF U1EIF 0000

ADCD41IF ADCD40IF ADCD39IF ADCD38IF ADCD37IF 0000

I2C2BIF U2TXIF U2RXIF U2EIF SPI2TXIF 0000

USBIF CMP2IF CMP1IF PMPEIF PMPIF 0000

U5RXIF U5EIF SPI5TXIF SPI5RXIF SPI5EIF 0000

SPI4RXIF SPI4EIF I2C3MIF I2C3SIF I2C3BIF 0000

— ADC4WIF ADC3WIF ADC2WIF ADC1WIF 0000

ADCEOSIF CTMUIF — GPUIF GLCDIF 0000

IC4EIE T4IE INT3IE OC3IE IC3IE 0000

T1IE INT0IE CS1IE CS0IE CTIE 0000

ADCDF1IE ADCDC6IE ADCDC5IE ADCDC4IE ADCDC3IE 0000

T8IE OC7IE IC7IE IC7EIE T7IE 0000

ADCD25IE ADCD24IE ADCD23IE ADCD22IE ADCD21IE 0000

ADCD9IE ADCD8IE ADCD7IE ADCD6IE ADCD5IE 0000

I2C1SIE I2C1BIE U1TXIE U1RXIE U1EIE 0000

ADCD41IE ADCD40IE ADCD39IE ADCD38IE ADCD37IE 0000

I2C2BIE U2TXIE U2RXIE U2EIE SPI2TXIE 0000

USBIE CMP2IE CMP1IE PMPEIE PMPIE 0000

U5RXIE U5EIE SPI5TXIE SPI5RXIE SPI5EIE 0000

SPI4RXIE SPI4EIE I2C3MIE I2C3SIE I2C3BIE 0000

— ADC4WIE ADC3WIE ADC2WIE ADC1WIE 0000

ADCEOSIE CTMUIE — GPUIE GLCDIE 0000

ets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, 
TABLE 7-3: INTERRUPT REGISTER MAP 
V
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

0000 INTCON
31:16 NMIKEY<7:0> — — —

15:0 — — — MVEC — TPC<2:0> — — —

0010 PRISS
31:16 PRI7SS<3:0> PRI6SS<3:0> PRI5SS<3:0>

15:0 PRI3SS<3:0> PRI2SS<3:0> PRI1SS<3:0>

0020
INT-
STAT

31:16 — — — — — — — — — — —

15:0 — — — — — SRIPL<2:0>

0030 IPTMR
31:16

IPTMR<31:0>
15:0

0040 IFS0
31:16 OC6IF IC6IF IC6EIF T6IF OC5IF IC5IF IC5EIF T5IF INT4IF OC4IF IC4IF

15:0 IC3EIF T3IF INT2IF OC2IF IC2IF IC2EIF T2IF INT1IF OC1IF IC1IF IC1EIF

0050 IFS1
31:16 ADCD4IF ADCD3IF ADCD2IF ADCD1IF ADCD0IF ADCFLTIF ADCDF6IF ADCDF5IF ADCDF4IF ADCDF3IF ADCDF21IF

15:0 ADCDC2IF ADCDC1IF ADCFIFOIF ADCIF OC9IF IC9IF IC9EIF T9IF OC8IF IC8IF IC8EIF

0060 IFS2
31:16 ADCD36IF ADCD35IF ADCD34IF ADCD33IF ADCD32IF ADCD31IF ADCD30IF ADCD29IF ADCD28IF ADCD27IF ADCD26IF

15:0 ADCD20IF ADCD19IF ADCD18IF ADCD17IF ADCD16IF ADCD15IF ADCD14IF ADCD13IF ADCD12IF ADCD11IF ADCD10IF

0070 IFS3
31:16 CNKIF CNJIF CNHIF CNGIF CNFIF CNEIF CNDIF CNCIF CNBIF CNAIF I2C1MIF

15:0 SPI1TXIF SPI1RXIF SPI1EIF — CRPTIF(2) SBIF CFDCIF CPCIF USBSRIF ADCD43IF ADCD42IF

0080 IFS4
31:16 U3TXIF U3RXIF U3EIF SPI3TXIF SPI3RXIF SPI3EIF ETHIF CAN2IF CAN1IF I2C2MIF I2C2SIF

15:0 SPI2RXIF SPI2EIF DMA7IF DMA6IF DMA5IF DMA4IF DMA3IF DMA2IF DMA1IF DMA0IF USBDMAIF

0090 IFS5
31:16 SDHCIF U6TXIF U6RXIF U6EIF SPI6TX SPI6RXIF SPI6IF I2C5MIF I2C5SIF I2C5BIF U5TXIF

15:0 I2C4MIF I2C4SIF I2C4BIF U4TXIF U4RXIF U4EIF SQI1IF PREIF FCEIF RTCCIF SPI4TXIF

00A0 IFS6
31:16 — — — — — — — — MPLLFLTIF ADC7WIF —

15:0 ADC0WIF ADC7EIF ADCGRPIF — ADC4EIF ADC3EIF ADC2EIF ADC1EIF ADC0EIF ADCURDYIF ADCARDYIF

00C0 IEC0
31:16 OC6IE IC6IE IC6EIE T6IE OC5IE IC5IE IC5EIE T5IE INT4IE OC4IE IC4IE

15:0 IC3EIE T3IE INT2IE OC2IE IC2IE IC2EIE T2IE INT1IE OC1IE IC1IE IC1EIE

00D0 IEC1
31:16 ADCD4IE ADCD3IE ADCD2IE ADCD1IE ADCD0IE ADCFLTIE ADCDF6IE ADCDF5IE ADCDF4IE ADCDF3IE ADCDF2IE

15:0 ADCDC2IE ADCDC1IE ADCFIFOIE ADCIE OC9IE IC9IE IC9EIE T9IE OC8IE IC8IE IC8EIE

00E0 IEC2
31:16 ADCD36IE ADCD35IE ADCD34IE ADCD33IE ADCD32IE ADCD31IE ADCD30IE ADCD29IE ADCD28IE ADCD27IE ADCD26IE

15:0 ADCD20IE ADCD19IE ADCD18IE ADCD17IE ADCD16IE ADCD15IE ADCD14IE ADCD13IE ADCD12IE ADCD11IE ADCD10IE

00F0 IEC3
31:16 CNKIE CNJIE CNHIE CNGIE CNFIE CNEIE CNDIE CNCIE CNBIE CNAIE I2C1MIE

15:0 SPI1TXIE SPI1RXIE SPI1EIE — CRPTIE(2) SBIE CFDCIE CPCIE USBSRIE ADCD43IE ADCD42IE

0100 IEC4
31:16 U3TXIE U3RXIE U3EIE SPI3TXIE SPI3RXIE SPI3EIE ETHIE CAN2IE CAN1IE I2C2MIE I2C2SIE

15:0 SPI2RXIE SPI2EIE DMA7IE DMA6IE DMA5IE DMA4IE DMA3IE DMA2IE DMA1IE DMA0IE USBDMAIE

0110 IEC5
31:16 SDHCIE U6TXIE U6RXIE U6EIE SPI6TXIE SPI6RXIE SPI6IE I2C5MIE I2C5SIE I2C5BIE U5TXIE

15:0 I2C4MIE I2C4SIE I2C4BIE U4TXIE U4RXIE U4EIE SQI1IE PREIE FCEIE RTCCIE SPI4TXIE

0120 IEC6
31:16 — — — — — — — — MPLLFLTIE ADC7WIE —

15:0 ADC0WIE ADC7EIE ADCGRPIE — ADC4EIE ADC3EIE ADC2EIE ADC1EIE ADC0EIE ADCURDYIE ADCARDYIE

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 offs
and INV Registers” for more information.

2: This bit is only available on devices with a Crypto module.



PIC32MZ Graphics (DA) Family
REGISTER 9-1: PRECON: PREFETCH MODULE CONTROL REGISTER 

Bit Range Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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

— — — — — PFMSECEN — —

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
U-0 U-0 R/W-0 R/W-0 U-0 R/W-1 R/W-1 R/W-1

— — PREFEN<1:0> — PFMWS<2:0>(1)

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 31-27 Unimplemented: Write ‘0’; ignore read

bit 26 PFMSECEN: Flash SEC Interrupt Enable bit

1 = Generate an interrupt when the PFMSEC bit (PRESTAT<26>) is set
0 = Do not generate an interrupt when the PFMSEC bit is set

bit 25-6 Unimplemented: Write ‘0’; ignore read

bit 5-4 PREFEN<1:0>: Predictive Prefetch Enable bits

11 = Enable predictive prefetch for any address
10 = Enable predictive prefetch for CPU instructions and CPU data
01 = Enable predictive prefetch for CPU instructions only
00 = Disable predictive prefetch

bit 3 Unimplemented: Write ‘0’; ignore read

bit 2-0 PFMWS<2:0>: PFM Access Time Defined in Terms of SYSCLK Wait States bits(1)

111 = Seven Wait states

•

•

•

010 = Two Wait states
001 = One Wait state
000 = Zero Wait states

Note 1: For the Wait states to SYSCLK relationship, refer to Table 44-16 in Section44.0 “Electrical 
Characteristics”.
 2015-2018 Microchip Technology Inc. DS60001361F-page  181



PIC32MZ Graphics (DA) Family
bit 19-16 TXFIFOSZ<3:0>: TX Endpoint FIFO packet size bits

The maximum packet size to allowed for (before any splitting within the FIFO of Bulk/High-Bandwidth 
packets prior to transmission)

1111 = Reserved

•

•

•

1010 = Reserved
1001 = 4096 bytes
1000 = 2048 bytes
0111 = 1024 bytes
0110 = 512 bytes
0101 = 256 bytes
0100 = 128 bytes
0011 = 64 bytes
0010 = 32 bytes
0001 = 16 bytes
0000 = 8 bytes

bit 15-10 Unimplemented: Read as ‘0’

bit 9 TXEDMA: TX Endpoint DMA Assertion Control bit
1 = DMA_REQ signal for all IN endpoints will be deasserted when MAXP-8 bytes have been written to an 

endpoint. This is Early mode.
0 = DMA_REQ signal for all IN endpoints will be deasserted when MAXP bytes have been written to an 

endpoint. This is Late mode.

bit 8 RXEDMA: RX Endpoint DMA Assertion Control bit
1 = DMA_REQ signal for all OUT endpoints will be deasserted when MAXP-8 bytes have been written to 

an endpoint. This is Early mode.
0 = DMA_REQ signal for all OUT endpoints will be deasserted when MAXP bytes have been written to an 

endpoint. This is Late mode.

bit 7 BDEV: USB Device Type bit
1 = USB is operating as a ‘B’ device
0 = USB is operating as an ‘A’ device

bit 6 FSDEV: Full-Speed/Hi-Speed device detection bit (Host mode)
1 = A Full-Speed or Hi-Speed device has been detected being connected to the port
0 = No Full-Speed or Hi-Speed device detected

bit 5 LSDEV: Low-Speed Device Detection bit (Host mode)
1 = A Low-Speed device has been detected being connected to the port
0 = No Low-Speed device detected

bit 4-3 VBUS<1:0>: VBUS Level Detection bits
11 = Above VBUS Valid
10 = Above AValid, below VBUS Valid
11 = Above Session End, below AValid
00 = Below Session End

bit 2 HOSTMODE: Host Mode bit
1 = USB module is acting as a Host
0 = USB module is not acting as a Host

bit 1 HOSTREQ: Host Request Control bit
‘B’ device only:
1 = USB module initiates the Host Negotiation when Suspend mode is entered. This bit is cleared when 

Host Negotiation is completed.
0 = Host Negotiation is not taking place

REGISTER 11-13: USBOTG: USB OTG CONTROL/STATUS REGISTER  (CONTINUED)
DS60001361F-page  238  2015-2018 Microchip Technology Inc.
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— — — — — 0000

— RPF5R<3:0> 0000

— — — — — 0000

— RPF8R<3:0> 0000

— — — — — 0000

— RPG12R<3:0> 0000

— — — — — 0000

— RPG1R<3:0> 0000

— — — — — 0000

— RPG1R<3:0> 0000

— — — — — 0000

— RPG7R<3:0> 0000

— — — — — 0000

— RPG8R<3:0> 0000

— — — — — 0000

— RPG9R<3:0> 0000

TABLE 12-14: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

A
ll 

R
e

se
ts

20/4 19/3 18/2 17/1 16/0
1654 RPF5R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

1660 RPF8R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

1670 RPF12R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

1680 RPG0R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

1684 RPG1R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

169C RPG7R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

16A0 RPG8R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

16A4 RPG9R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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The timer source for each Output Compare module 
depends on the setting of the OCACLK bit in the 
CFGCON register. The available configurations are 
shown in Table 16-1.

TABLE 16-1: TIMER SOURCE 
CONFIGURATIONS

Output 
Compare 
Module

Timerx Timery

OCACLK (CFGCON<16>) = 0

OC1
•
•
•

OC9

Timer2
•
•
•

Timer 2

Timer3
•
•
•

Timer 3

OCACLK (CFGCON<16>) = 1

OC1 Timer4 Timer5

OC2 Timer4 Timer5

OC3 Timer4 Timer5

OC4 Timer2 Timer3

OC5 Timer2 Timer3

OC6 Timer2 Timer3

OC7 Timer6 Timer7

OC8 Timer6 Timer7

OC9 Timer6 Timer7
DS60001361F-page  300  2015-2018 Microchip Technology Inc.
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REGISTER 23-1: I2CXCON: I2C CONTROL REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN

15:8
R/W-0 U-0 R/W-0 R/W-1, HC R/W-0 R/W-0 R/W-0 R/W-0

ON — SIDL SCLREL STRICT A10M DISSLW SMEN

7:0
R/W-0 R/W-0 R/W-0 R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC

GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN

Legend: HC = Cleared in Hardware

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 31-23 Unimplemented: Read as ‘0’

bit 22 PCIE: Stop Condition Interrupt Enable bit (I2C Slave mode only)

1 = Enable interrupt on detection of Stop condition
0 = Stop detection interrupts are disabled

bit 21 SCIE: Start Condition Interrupt Enable bit (I2C Slave mode only)

1 = Enable interrupt on detection of Start or Restart conditions
0 = Start detection interrupts are disabled

bit 20 BOEN: Buffer Overwrite Enable bit (I2C Slave mode only)

1 = I2CxRCV is updated and ACK is generated for a received address/data byte, ignoring the state of the 
I2COV bit (I2CxSTAT<6>)only if the RBF bit (I2CxSTAT<2>) = 0

0 = I2CxRCV is only updated when the I2COV bit (I2CxSTAT<6>) is clear

bit 19 SDAHT: SDA Hold Time Selection bit

1 = Minimum of 300 ns hold time on SDA after the falling edge of SCL
0 = Minimum of 100 ns hold time on SDA after the falling edge of SCL

bit 18 SBCDE: Slave Mode Bus Collision Detect Enable bit (I2C Slave mode only)

1 = Enable slave bus collision interrupts
0 = Slave bus collision interrupts are disabled

bit 18 AHEN: Address Hold Enable bit (Slave mode only)

1 = Following the 8th falling edge of SCL for a matching received address byte; SCKREL bit will be cleared 
and the SCL will be held low.

0 = Address holding is disabled

bit 16 DHEN: Data Hold Enable bit (I2C Slave mode only)

1 = Following the 8th falling edge of SCL for a received data byte; slave hardware clears the SCKREL bit 
and SCL is held low

0 = Data holding is disabled

bit 15 ON: I2C Enable bit

1 = Enables the I2C module and configures the SDA and SCL pins as serial port pins
0 = Disables the I2C module; all I2C pins are controlled by PORT functions

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit

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

A
ll 

R
e

se
ts

20/4 19/3 18/2 17/1 16/0

— — — DUALBUF — 0000

CS2P CS1P — WRSP RDSP 0000

— — — — — 0000

WAITM<3:0> WAITE<1:0> 0000

— — — — — 0000

0000

0000

— — — — — 0000

0000

— — — — — 0000

0000

— — — — — 0000

0000

— — — — — 0000

— OB3E OB2E OB1E OB0E 008F

— — — — — 0000

— — — — — 0000

0000

— — — — — 0000

— — — — — 0000

0000

— — — — — 0000

0000

ctively. See Section 12.2 “CLR, SET, and INV Registers” for 
TABLE 25-1: PARALLEL MASTER PORT REGISTER MAP 
V

ir
tu

a
l A

d
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s
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F
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2_
#)

R
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)

B
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a

n
g

e

Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

E000 PMCON
31:16 — — — — — — — — RDSTART — —

15:0 ON — SIDL ADRMUX<1:0> PMPTTL PTWREN PTRDEN CSF<1:0> ALP

E010 PMMODE
31:16 — — — — — — — — — — —

15:0 BUSY IRQM<1:0> INCM<1:0> MODE16 MODE<1:0> WAITB<1:0>

E020 PMADDR

31:16 — — — — — — — — — — —

15:0
CS2 CS1

ADDR<13:0>
ADDR15 ADDR14

E030 PMDOUT
31:16 — — — — — — — — — — —

15:0 DATAOUT<15:0>

E040 PMDIN
31:16 — — — — — — — — — — —

15:0 DATAIN<15:0>

E050 PMAEN
31:16 — — — — — — — — — — —

15:0 PTEN<15:0>

E060 PMSTAT
31:16 — — — — — — — — — — —

15:0 IBF IBOV — — IB3F IB2F IB1F IB0F OBE OBUF —

E070 PMWADDR

31:16 — — — — — — — — — — —

15:0
WCS2 WCS1 — — — — — — — — —

WADDR15 WADDR14 WADDR<13:0>

E080 PMRADDR

31:16 — — — — — — — — — — —

15:0
RCS2 RCS1 — — — — — — — — —

RADDR15 RADDR14 RADDR<13:0>

E090 PMRDIN
31:16 — — — — — — — — — — —

15:0 RDATAIN<15:0>

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, respe
more information.
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27.2 Crypto Engine Buffer Descriptors

Host software creates a linked list of buffer descriptors 
and the hardware updates them. Table 27-3 provides a 
list of the Crypto Engine buffer descriptors, followed by 
format descriptions of each buffer descriptor (see 
Figure 27-2 through Figure 27-10).

TABLE 27-3: CRYPTO ENGINE BUFFER DESCRIPTORS

Name (see Note 1)
Bit

31/2315/7
Bit

30/22/14/6
Bit

29/21/13/5
Bit

28/20/12/4
Bit

27/19/11/3
Bit

26/18/10/2
Bit

25/17/9/1
Bit

24/16/8/0

BD_CTRL 31:24 DESC_EN — CRY_MODE<2:0> — — —

23:16 — SA_FETCH_EN — — LAST_BD LIFM PKT_INT_EN CBD_INT_EN

15:8 BD_BUFLEN<15:8>

7:0 BD_BUFLEN<7:0>

BD_SA_ADDR 31:24 BD_SAADDR<31:24>

23:16 BD_SAADDR<23:16>

15:8 BD_SAADDR<15:8>

7:0 BD_SAADR<7:0>

BD_SCRADDR 31:24 BD_SRCADDR<31:24>

23:16 BD_SRCADDR<23:16>

15:8 BD_SRCADDR<15:8>

7:0 BD_SRCADDR<7:0>

BD_DSTADDR 31:24 BD_DSTADDR<31:24>

23:16 BD_DSTADDR<23:16>

15:8 BD_DSTADDR<15:8>

7:0 BD_DSTADDR<7:0>

BD_NXTPTR 31:24 BD_NXTADDR<31:24>

23:16 BD_NXTADDR<23:16>

15:8 BD_NXTADDR<15:8>

7:0 BD_NXTADDR<7:0>

BD_UPDPTR 31:24 BD_UPDADDR<31:24>

23:16 BD_UPDADDR<23:16>

15:8 BD_UPDADDR<15:8>

7:0 BD_UPDADDR<7:0>

BD_MSG_LEN 31:24 MSG_LENGTH<31:24>

23:16 MSG_LENGTH<23:16>

15:8 MSG_LENGTH<15:8>

7:0 MSG_LENGTH<7:0>

BD_ENC_OFF 31:24 ENCR_OFFSET<31:24>

23:16 ENCR_OFFSET<23:16>

15:8 ENCR_OFFSET<15:8>

7:0 ENCR_OFFSET<7:0>

Note 1: The buffer descriptor must be allocated in memory on a 64-bit boundary.
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FIGURE 27-6: FORMAT OF BD_DSTADDR

FIGURE 27-7: FORMAT OF BD_NXTADDR

FIGURE 27-8: FORMAT OF BD_UPDPTR

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31-24 BD_DSTADDR<31:24>

23-16 BD_DSTADDR<23:16>

15-8 BD_DSTADDR<15:8>

7-0 BD_DSTADDR<7:0>

bit 31-0 BD_DSTADDR: Buffer Destination Address

The destination address of the buffer that needs to be passed through the PE-CRDMA for encryption 
or authentication. This address must be on a 32-bit boundary.

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31-24 BD_NXTADDR<31:24>

23-16 BD_NXTADDR<23:16>

15-8 BD_NXTADDR<15:8>

7-0 BD_NXTADDR<7:0>

bit 31-0 BD_NXTADDR: Next BD Pointer Address Has Next Buffer Descriptor

The next buffer can be a next segment of the previous buffer or a new packet.

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31-24 BD_UPDADDR<31:24>

23-16 BD_UPDADDR<23:16>

15-8 BD_UPDADDR<15:8>

7-0 BD_UPDADDR<7:0>

bit 31-0 BD_UPDADDR: UPD Address Location

The update address has the location where the CRDMA results are posted. The updated results are 
the ICV values, key output values as needed.
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27.3 Security Association Structure

Table 27-11 shows the Security Association Structure.

The Crypto Engine uses the Security Association to 
determine the settings for processing a Buffer Descrip-
tor Processor. The Security Association contains:

• Which algorithm to use

• Whether to use engines in parallel (for both 
authentication and encryption/decryption)

• The size of the key

• Authentication key

• Encryption/decryption key

• Authentication Initialization Vector (IV)

• Encryption IV

FIGURE 27-11: CRYPTO ENGINE SECURITY ASSOCIATION STRUCTURE 

Name
Bit

31/23/15/7
Bit

30/22/14/6
Bit

29/21/13/5
Bit

28/20/12/4
Bit

27/19/11/3
Bit

26/18/10/2
Bit

25/17/9/1
Bit

24/16/8/0

SA_CTRL 31:24 — — VERIFY — NO_RX OR_EN ICVONLY IRFLAG

23:16 LNC LOADIV FB FLAGS — — — ALGO<6>

15:8 ALGO<5:0> ENCTYPE KEYSIZE<1>

7:0 KEYSIZE<0> MULTITASK<2:0> CRYPTOALGO<3:0>

SA_AUTHKEY1 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_AUTHKEY2 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_AUTHKEY3 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_AUTHKEY4 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_AUTHKEY5 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_AUTHKEY6 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_AUTHKEY7 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_AUTHKEY8 31:24 AUTHKEY<31:24>

23:16 AUTHKEY<23:16>

15:8 AUTHKEY<15:8>

7:0 AUTHKEY<7:0>

SA_ENCKEY1 31:24 ENCKEY<31:24>

23:16 ENCKEY<23:16>

15:8 ENCKEY<15:8>

7:0 ENCKEY<7:0>

SA_ENCKEY2 31:24 ENCKEY<31:24>
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P
IC

32
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h
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 (D
A

) F
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— — — — 0000

0000

— — — — 0000

0000

— — — — 0000

LINKFAIL NOTVALID SCAN MIIMBUSY 0000

— — — — xxxx

ADDR5<7:0> xxxx

— — — — xxxx

ADDR3<7:0> xxxx

— — — — xxxx

ADDR1<7:0> xxxx

T

A
ll 

R
es

e
ts

19/3 18/2 17/1 16/0

L
N 8 and 0xC, respectively. See Section 12.2 “CLR, SET, and 
22B0
EMAC1
MWTD

31:16 — — — — — — — — — — — —

15:0 MWTD<15:0>

22C0
EMAC1
MRDD

31:16 — — — — — — — — — — — —

15:0 MRDD<15:0>

22D0
EMAC1
MIND

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

2300
EMAC1
SA0(2)

31:16 — — — — — — — — — — — —

15:0 STNADDR6<7:0> STN

2310
EMAC1
SA1(2)

31:16 — — — — — — — — — — — —

15:0 STNADDR4<7:0> STN

2320
EMAC1
SA2(2)

31:16 — — — — — — — — — — — —

15:0 STNADDR2<7:0> STN

ABLE 31-3: ETHERNET CONTROLLER REGISTER SUMMARY (CONTINUED)
V

ir
tu

al
 A

d
d

re
ss

(B
F

88
_#

)

R
e

g
is

te
r

N
am

e
(1

)

B
it
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an

g
e

Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
ote 1: All registers in this table (with the exception of ETHSTAT) have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x

INV Registers” for more information.
2: Reset values default to the factory programmed value.
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REGISTER 31-11: ETHRXFC: ETHERNET CONTROLLER RECEIVE FILTER CONFIGURATION 
REGISTER  

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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
R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

HTEN MPEN — NOTPM PMMODE<3:0>

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

CRCERREN CRCOKEN RUNTERREN RUNTEN UCEN NOTMEEN MCEN BCEN

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 HTEN: Enable Hash Table Filtering bit

1 = Enable Hash Table Filtering
0 = Disable Hash Table Filtering

bit 14 MPEN: Magic Packet™ Enable bit
1 = Enable Magic Packet Filtering
0 = Disable Magic Packet Filtering

bit 13 Unimplemented: Read as ‘0’

bit 12 NOTPM: Pattern Match Inversion bit
1 = The Pattern Match Checksum must not match for a successful Pattern Match to occur
0 = The Pattern Match Checksum must match for a successful Pattern Match to occur
This bit determines whether Pattern Match Checksum must match in order for a successful Pattern Match 
to occur.

bit 11-8 PMMODE<3:0>: Pattern Match Mode bits
1001 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND 

(Packet = Magic Packet)(1,3)

1000 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND 
(Hash Table Filter match)(1,1)

0111 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Broadcast Address)(1)

0110 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND 
(Destination Address = Broadcast Address)(1)

0101 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND 
(Destination Address = Unicast Address)(1)

0100 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND 
(Destination Address = Unicast Address)(1)

0011 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND 
(Destination Address = Station Address)(1)

0010 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Station Address)(1)

0001 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches)(1)

0000 = Pattern Match is disabled; pattern match is always unsuccessful

Note 1: XOR = True when either one or the other conditions are true, but not both.

2: This Hash Table Filter match is active regardless of the value of the HTEN bit.

3: This Magic Packet Filter match is active regardless of the value of the MPEN bit.

Note 1: This register is only used for RX operations.

2: The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0.
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bit 14-9 Unimplemented: Read as ‘0’

bit 8 CARDIF: Card Interrupt Status bit

1 = Generate card interrupt
0 = Do not generate card interrupt

bit 7 CARDRIF: Card Removal Interrupt Flag bit

1 = Card has been removed
0 = Card state is stable or debouncing

bit 6 CARDIIF: Card Insertion Interrupt Flag bit

1 = Card has been inserted
0 = Card state is stable or debouncing

bit 5 BRRDYIF: Buffer Read Ready Interrupt Flag bit

1 = Ready to read buffer
0 = Not ready to read buffer

bit 4 BWRDYIF: Buffer Write Ready Interrupt Flag bit

1 = Ready to write buffer
0 = Not ready to write buffer

bit 3 DMAIF: DMA Interrupt Status bit

1 = DMA interrupt was generated
0 = DMA interrupt was not generated

bit 2 BGIF: Block Gap Interrupt Flag bit

1 = Transaction stopped at block gap
0 = No block gap event has occurred

bit 1 TXEIF: Transfer Complete Interrupt Flag bit

1 = Command execution has completed
0 = Command execution has not completed

bit 0 CEIF: Command Complete Interrupt Flag bit

1 = Command is complete
0 = Command is not complete

REGISTER 39-9: SDHCINTSTAT: SDHC INTERRUPT STATUS REGISTER (CONTINUED)
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TABLE 44-26: MPLL CLOCK TIMING REQUIREMENTS

AC CHARACTERISTICS
Standard Operating Conditions: VDDIO = 2.2V to 3.6V, 
VDDCORE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

Param. 
No.

Symbol Characteristic(1) Min. Typ. Max. Units Conditions

MP10 MFIN MPLL Input Frequency 8 — 64 MHz —

MP11 MFVCO MPLL Vco Frequency Range 400 — 1600 MHz —

MP12 MFMPLL MPLL Output Frequency 8 — 400 MHz —

MP13 MLOCK MPLL Start-up Time (Lock Time) — — 1500 x 1/MFIN µs —

MP14 MPJ MPLL Period Jitter — 0.015 % —

MP15 MCJ MPLL Cycle Jitter — — 0.02 % —

MP16 MLTJ MPLL Long-term Jitter — — 0.5 % —

Note 1: These parameters are characterized, but not test in manufacturing.
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DO32 TIOF Port Output Fall Time
I/O Pins:
4x Source Driver Pins -
RA3, RA9, RA10, RA14, RA15
RB0-7, RB11, RB13
RC12-RC15
RD0, RD6-RD7, RD11, RD14
RE8, RE9
RF2, RF3, RF8
RG15
RH0, RH1, RH4-RH6, RH8-RH13
RJ0-RJ2, RJ8, RJ9, RJ11

— — 9.5 ns CLOAD = 50 pF

— — 6 ns CLOAD = 20 pF

Port Output Fall Time
I/O Pins:
8x Source Driver Pins - 
RA0-RA2, RA4, RA5
RB8-RB10, RB12, RB14, RB15
RC1-RC4
RD1-RD5, RD9, RD10, RD12, 
RD13, RD15
RE4-RE7
RF0, RF4, RF5, RF12, RF13
RG0, RG1, RG6-RG9
RH2, RH3, RH7, RH14, RH15
RJ3-RJ7, RJ10, RJ12-RJ15
RK0-RK7

— — 8 ns CLOAD = 50 pF

— — 6 ns CLOAD = 20 pF

Port Output Fall Time
I/O Pins:
12x Source Driver Pins -
RA6, RA7
RE0-RE3
RF1
RG12-RG14

— — 3.5 ns CLOAD = 50 pF

— — 2 ns CLOAD = 20 pF

DI35 TINP INTx Pin High or Low Time 5 — — ns —

DI40 TRBP CNx High or Low Time (input) 5 — — ns —

TABLE 44-30: I/O TIMING REQUIREMENTS (CONTINUED) 

AC CHARACTERISTICS
Standard Operating Conditions: VDDIO = 2.2V to 3.6V, 
VDDCORE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial  

Param.
No.

Symbol Characteristics(2) Min. Typ.(1) Max. Units Conditions

Note 1: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.

2: This parameter is characterized, but not tested in manufacturing.
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IM21 TR:SCL SDAx and SCLx
Rise Time

100 kHz mode — 1000 ns CB is specified to be 
from 10 to 400 pF400 kHz mode 20 + 0.1 CB 300 ns

1 MHz mode 
(Note 2)

— 300 ns

IM25 TSU:DAT Data Input
Setup Time

100 kHz mode 250 — ns —

400 kHz mode 100 — ns

1 MHz mode 
(Note 2)

100 — ns

IM26 THD:DAT Data Input
Hold Time

100 kHz mode 0 — s —

400 kHz mode 0 0.9 s

1 MHz mode 
(Note 2)

0 0.3 s

IM30 TSU:STA Start Condition
Setup Time

100 kHz mode TPBCLK2 * (BRG + 2) — s Only relevant for 
Repeated Start
condition

400 kHz mode TPBCLK2 * (BRG + 2) — s

1 MHz mode 
(Note 2)

TPBCLK2 * (BRG + 2) — s

IM31 THD:STA Start Condition 
Hold Time 

100 kHz mode TPBCLK2 * (BRG + 2) — s After this period, the
first clock pulse is
generated

400 kHz mode TPBCLK2 * (BRG + 2) — s

1 MHz mode 
(Note 2)

TPBCLK2 * (BRG + 2) — s

IM33 TSU:STO Stop Condition 
Setup Time

100 kHz mode TPBCLK2 * (BRG + 2) — s —

400 kHz mode TPBCLK2 * (BRG + 2) — s

1 MHz mode 
(Note 2)

TPBCLK2 * (BRG + 2) — s

IM34 THD:STO Stop Condition 100 kHz mode TPBCLK2 * (BRG + 2) — ns —

Hold Time 400 kHz mode TPBCLK2 * (BRG + 2) — ns

1 MHz mode 
(Note 2)

TPBCLK2 * (BRG + 2) — ns

IM40 TAA:SCL Output Valid 
from Clock

100 kHz mode — 3500 ns —

400 kHz mode — 1000 ns —

1 MHz mode 
(Note 2)

— 350 ns —

IM45 TBF:SDA Bus Free Time 100 kHz mode 4.7 — s The amount of time 
the bus must be free 
before a new
transmission can start

400 kHz mode 1.3 — s

1 MHz mode 
(Note 2)

0.5 — s

IM50 CB Bus Capacitive Loading — — pF See parameter DO58

IM51 TPGD Pulse Gobbler Delay 52 312 ns See Note 3

TABLE 44-42: I2Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE) (CONTINUED)

AC CHARACTERISTICS
Standard Operating Conditions: VDDIO = 2.2V to 3.6V, 
VDDCORE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

Param.
No.

Symbol Characteristics Min.(1) Max. Units Conditions

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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PIC32MZ Graphics (DA) Family
TABLE 44-47: ADC SAMPLE TIMES WITH CVD ENABLED

AC CHARACTERISTICS(2)
Standard Operating Conditions: VDDIO = 2.2V to 3.6V, 
VDDCORE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

Param. 
No.

Symbol Characteristics Min. Typ.(1) Max. Units Conditions

AD60a TSAMP Sample Time for
ADC7 (Class 2 and 
Class 3 Inputs) with 
the CVDEN bit 
(ADCCON1<11>) = 1

8
9
11
12
14
16
17

— — TAD

Source Impedance  200
CVDCPL<2:0> (ADCCON2<28:26>) = 001
CVDCPL<2:0> (ADCCON2<28:26>) = 010
CVDCPL<2:0> (ADCCON2<28:26>) = 011
CVDCPL<2:0> (ADCCON2<28:26>) = 100
CVDCPL<2:0> (ADCCON2<28:26>) = 101
CVDCPL<2:0> (ADCCON2<28:26>) = 110
CVDCPL<2:0> (ADCCON2<28:26>) = 111

10
12
14
16
18
19
21

— — TAD

Source Impedance  500
CVDCPL<2:0> (ADCCON2<28:26>) = 001
CVDCPL<2:0> (ADCCON2<28:26>) = 010
CVDCPL<2:0> (ADCCON2<28:26>) = 011
CVDCPL<2:0> (ADCCON2<28:26>) = 100
CVDCPL<2:0> (ADCCON2<28:26>) = 101
CVDCPL<2:0> (ADCCON2<28:26>) = 110
CVDCPL<2:0> (ADCCON2<28:26>) = 111

13
16
18
21
23
26
28

— — TAD

Source Impedance  1 K
CVDCPL<2:0> (ADCCON2<28:26>) = 001
CVDCPL<2:0> (ADCCON2<28:26>) = 010
CVDCPL<2:0> (ADCCON2<28:26>) = 011
CVDCPL<2:0> (ADCCON2<28:26>) = 100
CVDCPL<2:0> (ADCCON2<28:26>) = 101
CVDCPL<2:0> (ADCCON2<28:26>) = 110
CVDCPL<2:0> (ADCCON2<28:26>) = 111

41
48
56
63
70
78
85

— — TAD

Source Impedance  5 K
CVDCPL<2:0> (ADCCON2<28:26>) = 001
CVDCPL<2:0> (ADCCON2<28:26>) = 010
CVDCPL<2:0> (ADCCON2<28:26>) = 011
CVDCPL<2:0> (ADCCON2<28:26>) = 100
CVDCPL<2:0> (ADCCON2<28:26>) = 101
CVDCPL<2:0> (ADCCON2<28:26>) = 110
CVDCPL<2:0> (ADCCON2<28:26>) = 111

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

2: The ADC module is functional at VBORIOMIN < VDDIO < VDDIOMIN, but with degraded performance. Unless 
otherwise stated, module functionality is guaranteed, but not characterized.
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FIGURE 45-5: VOH – 12x DRIVER PINS FIGURE 45-7: TYPICAL TEMPERATURE SENSOR VOLTAGE
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