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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

Details

Product Status Active

Core Processor MIPS32® microAptiv™

Core Size 32-Bit Single-Core

Speed 200MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, IrDA, LINbus, PMP, SPI, SQI, UART/USART, USB OTG

Peripherals Brown-out Detect/Reset, DMA, HLVD, I²S, POR, PWM, WDT

Number of I/O 120

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256K x 8

Voltage - Supply (Vcc/Vdd) 1.7V ~ 3.6V

Data Converters A/D 45x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 176-LQFP Exposed Pad

Supplier Device Package 176-LQFP (20x20)
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PIC32MZ Graphics (DA) Family
TABLE 4-1: ADDRESS MAPPING TABLE

Memory Size
Region End 

Address (KSEG1)
Region End 

Address (KSEG0)
Region End 

Address (Physical)

Program Flash
2 MB 0xBD1FFFFF 0x9D1FFFFF 0x1D1FFFFF

1 MB 0xBD0FFFFF 0x9D0FFFFF 0x1D0FFFFF

DDR2 SDRAM

EXT(1) 0xAFFFFFFF 0x8FFFFFFF 0x0FFFFFFF

32 MB(5) 0xA9FFFFFF 0x89FFFFFF 0x09FFFFFF

—(2) Reserved Reserved Reserved

RAM
640 KB(3) 0xA009FFFF 0x8009FFFF 0x0009FFFF

256 KB(4) 0xA003FFFF 0x8003FFFF 0x0003FFFF

Note 1: External DDR2 SDRAM can be up to 128 MB, EXTDDRSIZE<3:0> bits (DEVCFG3<19:16>) should be 
set, and the region end address should be scaled accordingly.

2: Devices without the DDR2 option.

3: Devices with 640 KB RAM contain SRAM Bank 1 (256 KB) and SRAM Bank 2 (384 KB).

4: Devices with 256 KB RAM contain SRAM Bank 1 (128 KB) and SRAM Bank 2 (128 KB).

5: Refer to 4.2 “DDR2 SDRAM” for DDR2 SDRAM features, which are applicable to devices with internal 
DDR2 SDRAM.
 2015-2018 Microchip Technology Inc. DS60001361F-page  63
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4 19/3 18/2 17/1 16/0

— — — — 0000

— CMD<2:0> 0000

— — — — 0000

— — GROUP<1:0> 0000

— — — — 0000

— — — — 0000

— — — — 0000

— — — CLEAR 0000

— — — — 0000

— — — CLEAR 0000

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

xxxx

— — — xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — xxxx

GROUP3 GROUP2 GROUP1 GROUP0 xxxx

L
N

ABLE 4-11: SYSTEM BUS TARGET PROTECTION GROUP 1 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 20/

8420 SBT1ELOG1
31:16 MULTI — — — CODE<3:0> — — — —

15:0 INITID<7:0> REGION<3:0>

8424 SBT1ELOG2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8428 SBT1ECON
31:16 — — — — — — — ERRP — — — —

15:0 — — — — — — — — — — — —

8430 SBT1ECLRS
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8438 SBT1ECLRM
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8440 SBT1REG0
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

8450 SBT1RD0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8458 SBT1WR0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8480 SBT1REG2
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

8490 SBT1RD2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

8498 SBT1WR2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84A0 SBT1REG3
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

84B0 SBT1RD3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84B8 SBT1WR3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84C0 SBT1REG4
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

84D0 SBT1RD4
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

84D8 SBT1WR4
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
ote: For reset values listed as ‘xxxx’, please refer to Table 4-8 for the actual reset values.
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— — — — — xxxx

— GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — — xxxx

— GROUP3 GROUP2 GROUP1 GROUP0 xxxx

xxxx

— — — xxxx

— — — — — xxxx

— GROUP3 GROUP2 GROUP1 GROUP0 xxxx

— — — — — xxxx

— GROUP3 GROUP2 GROUP1 GROUP0 xxxx

TABLE 4-14: SYSTEM BUS TARGET PROTECTION GROUP 4 REGISTER MAP (CONTINUED)

A
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20/4 19/3 18/2 17/1 16/0
90B0 SBT4RD3
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

90B8 SBT4WR3
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

90C0 SBT4REG4
31:16 BASE<21:6>

15:0 BASE<5:0> PRI — SIZE<4:0>

90D0 SBT4RD4
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

90D8 SBT4WR4
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.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-8 for the actual reset values.



PIC32MZ Graphics (DA) Family
REGISTER 4-9: SBTxECLRS: SYSTEM BUS TARGET ‘x’ SINGLE ERROR CLEAR REGISTER 
(‘x’ = 0-13)  

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
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

7:0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 R-0

— — — — — — — CLEAR

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 31-1 Unimplemented: Read as ‘0’

bit 0 CLEAR: Clear Single Error on Read bit

A single error as reported via SBTxELOG1 and SBTxELOG2 is cleared by a read of this register.

Note: Refer to Table 4-8 for the list of available targets and their descriptions.

REGISTER 4-10: SBTxECLRM: SYSTEM BUS TARGET ‘x’ MULTIPLE ERROR CLEAR REGISTER 
(‘x’ = 0-13)  

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
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

7:0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 R-0

— — — — — — — CLEAR

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 31-1 Unimplemented: Read as ‘0’

bit 0 CLEAR: Clear Multiple Errors on Read bit

Multiple errors as reported via SBTxELOG1 and SBTxELOG2 is cleared by a read of this register.

Note: Refer to Table 4-8 for the list of available targets and their descriptions.
DS60001361F-page  106  2015-2018 Microchip Technology Inc.
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IPC34<28:26> IPC34<25:24> No

IPC35<4:2> IPC35<1:0> No

IPC35<12:10> IPC35<9:8> No

IPC35<20:18> IPC35<17:16> Yes

IPC35<28:26> IPC35<25:24> Yes

IPC36<4:2> IPC36<1:0> Yes

IPC36<12:10> IPC36<9:8> Yes

IPC36<20:18> IPC36<17:16> Yes

IPC36<28:26> IPC36<25:24> Yes

IPC37<4:2> IPC37<1:0> Yes

IPC37<12:10> IPC37<9:8> Yes

IPC37<20:18> IPC37<17:16> Yes

IPC37<28:26> IPC37<25:24> Yes

IPC38<4:2> IPC38<1:0> Yes

IPC38<12:10> IPC38<9:8> Yes

IPC38<20:18> IPC38<17:16> Yes

IPC38<28:26> IPC38<25:24> Yes

IPC39<4:2> IPC39<1:0> Yes

IPC39<12:10> IPC39<9:8> Yes

IPC39<20:18> IPC39<17:16> Yes

IPC39<28:26> IPC39<25:24> Yes

IPC40<4:2> IPC40<1:0> Yes

IPC40<12:10> IPC40<9:8> Yes

IPC40<20:18> IPC40<17:16> Yes

IPC40<28:26> IPC40<25:24> Yes

IPC41<4:2> IPC41<1:0> Yes

IPC41<12:10> IPC41<9:8> Yes

IPC41<20:18> IPC41<17:16> No

IPC41<28:26> IPC41<25:24> No

T

t Bit Location Persistent 
InterruptPriority Sub-priority

ist of available peripherals.
NT<31>), the type of interrupt can be 
DMA Channel 5 _DMA5_VECTOR 139 OFF139<17:1> IFS4<11> IEC4<11>

DMA Channel 6 _DMA6_VECTOR 140 OFF140<17:1> IFS4<12> IEC4<12>

DMA Channel 7 _DMA7_VECTOR 141 OFF141<17:1> IFS4<13> IEC4<13>

SPI2 Fault _SPI2_FAULT_VECTOR 142 OFF142<17:1> IFS4<14> IEC4<14>

SPI2 Receive Done _SPI2_RX_VECTOR 143 OFF143<17:1> IFS4<15> IEC4<15>

SPI2 Transfer Done _SPI2_TX_VECTOR 144 OFF144<17:1> IFS4<16> IEC4<16>

UART2 Fault _UART2_FAULT_VECTOR 145 OFF145<17:1> IFS4<17> IEC4<17>

UART2 Receive Done _UART2_RX_VECTOR 146 OFF146<17:1> IFS4<18> IEC4<18>

UART2 Transfer Done _UART2_TX_VECTOR 147 OFF147<17:1> IFS4<19> IEC4<19>

I2C2 Bus Collision Event _I2C2_BUS_VECTOR 148 OFF148<17:1> IFS4<20> IEC4<20>

I2C2 Slave Event _I2C2_SLAVE_VECTOR 149 OFF149<17:1> IFS4<21> IEC4<21>

I2C2 Master Event _I2C2_MASTER_VECTOR 150 OFF150<17:1> IFS4<22> IEC4<22>

Control Area Network 1 _CAN1_VECTOR 151 OFF151<17:1> IFS4<23> IEC4<23>

Control Area Network 2 _CAN2_VECTOR 152 OFF152<17:1> IFS4<24> IEC4<24>

Ethernet Interrupt _ETHERNET_VECTOR 153 OFF153<17:1> IFS4<25> IEC4<25>

SPI3 Fault _SPI3_FAULT_VECTOR 154 OFF154<17:1> IFS4<26> IEC4<26>

SPI3 Receive Done _SPI3_RX_VECTOR 155 OFF155<17:1> IFS4<27> IEC4<27>

SPI3 Transfer Done _SPI3_TX_VECTOR 156 OFF156<17:1> IFS4<28> IEC4<28>

UART3 Fault _UART3_FAULT_VECTOR 157 OFF157<17:1> IFS4<29> IEC4<29>

UART3 Receive Done _UART3_RX_VECTOR 158 OFF158<17:1> IFS4<30> IEC4<30>

UART3 Transfer Done _UART3_TX_VECTOR 159 OFF159<17:1> IFS4<31> IEC4<31>

I2C3 Bus Collision Event _I2C3_BUS_VECTOR 160 OFF160<17:1> IFS5<0> IEC5<0>

I2C3 Slave Event _I2C3_SLAVE_VECTOR 161 OFF161<17:1> IFS5<1> IEC5<1>

I2C3 Master Event _I2C3_MASTER_VECTOR 162 OFF162<17:1> IFS5<2> IEC5<2>

SPI4 Fault _SPI4_FAULT_VECTOR 163 OFF163<17:1> IFS5<3> IEC5<3>

SPI4 Receive Done _SPI4_RX_VECTOR 164 OFF164<17:1> IFS5<4> IEC5<4>

SPI4 Transfer Done _SPI4_TX_VECTOR 165 OFF165<17:1> IFS5<5> IEC5<5>

Real Time Clock _RTCC_VECTOR 166 OFF166<17:1> IFS5<6> IEC5<6>

Flash Control Event _FLASH_CONTROL_VECTOR 167 OFF167<17:1> IFS5<7> IEC5<7>

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.



PIC32MZ Graphics (DA) Family
REGISTER 10-9: DCHxINT: DMA CHANNEL x INTERRUPT 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
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CHSDIE CHSHIE CHDDIE CHDHIE CHBCIE CHCCIE CHTAIE CHERIE

15:8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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

CHSDIF CHSHIF CHDDIF CHDHIF CHBCIF CHCCIF CHTAIF CHERIF

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0’

bit 23 CHSDIE: Channel Source Done Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 22 CHSHIE: Channel Source Half Empty Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 21 CHDDIE: Channel Destination Done Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 20 CHDHIE: Channel Destination Half Full Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 19 CHBCIE: Channel Block Transfer Complete Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 18 CHCCIE: Channel Cell Transfer Complete Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 17 CHTAIE: Channel Transfer Abort Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 16 CHERIE: Channel Address Error Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 15-8 Unimplemented: Read as ‘0’

bit 7 CHSDIF: Channel Source Done Interrupt Flag bit

1 = Channel Source Pointer has reached end of source  (CHSPTR = CHSSIZ)
0 = No interrupt is pending 

bit 6 CHSHIF: Channel Source Half Empty Interrupt Flag bit

1 = Channel Source Pointer has reached midpoint of source (CHSPTR = CHSSIZ/2) 
0 = No interrupt is pending 
 2015-2018 Microchip Technology Inc. DS60001361F-page  199



PIC32MZ Graphics (DA) Family
 

REGISTER 11-9: USBIENCSR1: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 1 
(ENDPOINT 1-7) 

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

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0, HC R-0 R/W-0

AUTOCLR
ISO

DMAREQEN
DISNYET

DMAREQMD
— —

INCOMPRX
AUTORQ PIDERR DATATWEN DATATGGL

23:16

R/W-0, HC R/W-0, HS R/W-0 R/W-0, HC R-0, HS R/W-0, HS R-0, HS, HC R/W-0, HS

CLRDT
SENTSTALL SENDSTALL

FLUSH
DATAERR OVERRUN

FIFOFULL RXPKTRDY
RXSTALL REQPKT DERRNAKT ERROR

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

MULT<4:0> RXMAXP<10:8>

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

RXMAXP<7:0>

Legend: HC = Hardware Cleared HS = Hardware Set

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 AUTOCLR: RXPKTRDY Automatic Clear Control bit

1 = RXPKTRDY will be automatically cleared when a packet of RXMAXP bytes has been unloaded from the 
RX FIFO. When packets of less than the maximum packet size are unloaded, RXPKTRDY will have to be 
cleared manually. When using a DMA to unload the RX FIFO, data is read from the RX FIFO in 4-byte 
chunks regardless of the RXMAXP.

0 = No automatic clearing of RXPKTRDY

This bit should not be set for high-bandwidth Isochronous endpoints.

bit 30 ISO: Isochronous Endpoint Control bit (Device mode)

1 = Enable the RX endpoint for Isochronous transfers
0 = Enable the RX endpoint for Bulk/Interrupt transfers

AUTORQ: Automatic Packet Request Control bit (Host mode)

1 = REQPKT will be automatically set when RXPKTRDY bit is cleared.
0 = No automatic packet request

This bit is automatically cleared when a short packet is received.

bit 29 DMAREQEN: DMA Request Enable Control bit

1 = Enable DMA requests for the RX endpoint.
0 = Disable DMA requests for the RX endpoint.

bit 28 DISNYET: Disable NYET Handshakes Control/PID Error Status bit (Device mode)

1 = In Bulk/Interrupt transactions, disables the sending of NYET handshakes. All successfully received RX 
packets are ACKed including at the point at which the FIFO becomes full.

0 = Normal operation.

In Bulk/Interrupt transactions, this bit only has any effect in Hi-Speed mode, in which mode it should be set for 
all Interrupt endpoints.

PIDERR: PID Error Status bit (Host mode)

1 = In ISO transactions, this indicates a PID error in the received packet.
0 = No error

bit 27 DMAREQMD: DMA Request Mode Selection bit

1 = DMA Request Mode 1
0 = DMA Request Mode 0
DS60001361F-page  230  2015-2018 Microchip Technology Inc.
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4 19/3 18/2 17/1 16/0

— — — — 0000

B4 ANSB3 ANSB2 ANSB1 ANSB0 FFBF

— — — — 0000

B4 TRISB3 TRISB2 TRISB1 TRISB0 FFFF

— — — — 0000

4 RB3 RB2 RB1 RB0 xxxx

— — — — 0000

B4 LATB3 LATB2 LATB1 LATB0 xxxx

— — — — 0000

B4 ODCB3 ODCB2 ODCB1 ODCB0 0000

— — — — 0000

B4 CNPUB3 CNPUB2 CNPUB1 CNPUB0 0000

— — — — 0000

B4 CNPDB3 CNPDB2 CNPDB1 CNPDB0 0000

— — — — 0000

— — — — 0000

— — — — 0000

B4 CNIEB3 CNIEB2 CNIEB1 CNIEB0 0000

— — — — 0000

B4
CN

STATB3
CN

STATB2
CN

STATB1
CN

STATB0
0000

— — — — 0000

B4 CNNEB3 CNNEB2 CNNEB1 CNNEB0 0000

— — — — 0000

B4 CNFB3 CNFB2 CNFB1 CNFB0 0000

— — — — 0000

B4 SR1B3 SR1B2 SR1B1 SR1B0 0000

— — — — 0000

B4 SR0B3 SR0B2 SR0B1 SR0B0 0000

L
N See Section 12.2 “CLR, SET, and INV Registers” for 
ABLE 12-4: PORTB REGISTER MAP
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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 20/

0100 ANSELB
31:16 — — — — — — — — — — — —

15:0 ANSB15 ANSB14 ANSB13 ANSB12 ANSB11 ANSB10 ANSB9 ANSB8 ANSB7 — ANSB5 ANS

0110 TRISB
31:16 — — — — — — — — — — — —

15:0 TRISB15 TRISB14 TRISB13 TRISB12 TRISB11 TRISB10 TRISB9 TRISB8 TRISB7 TRISB6 TRISB5 TRIS

0120 PORTB
31:16 — — — — — — — — — — — —

15:0 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB

0130 LATB
31:16 — — — — — — — — — — — —

15:0 LATB15 LATB14 LATB13 LATB12 LATB11 LATB10 LATB9 LATB8 LATB7 LATB6 LATB5 LAT

0140 ODCB
31:16 — — — — — — — — — — — —

15:0 ODCB15 ODCB14 ODCB13 ODCB12 ODCB11 ODCB10 ODCB9 ODCB8 ODCB7 ODCB6 ODCB5 ODC

0150 CNPUB
31:16 — — — — — — — — — — — —

15:0 CNPUB15 CNPUB14 CNPUB13 CNPUB12 CNPUB11 CNPUB10 CNPUB9 CNPUB8 CNPUB7 CNPUB6 CNPUB5 CNPU

0160 CNPDB
31:16 — — — — — — — — — — — —

15:0 CNPDB15 CNPDB14 CNPDB13 CNPDB12 CNPDB11 CNPDB10 CNPDB9 CNPDB8 CNPDB7 CNPDB6 CNPDB5 CNPD

0170 CNCONB
31:16 — — — — — — — — — — — —

15:0 ON — — —
EDGE

DETECT
— — — — — — —

0180 CNENB
31:16 — — — — — — — — — — — —

15:0 CNIEB15 CNIEB14 CNIEB13 CNIEB12 CNIEB11 CNIEB10 CNIEB9 CNIEB8 CNIEB7 CNIEB6 CNIEB5 CNIE

0190 CNSTATB
31:16 — — — — — — — — — — — —

15:0
CN

STATB15 
CN

STATB14 
CN

STATB13 
CN

STATB12 
CN

STATB11
CN

STATB10
CN

STATB9
CN

STATB8
CN

STATB7
CN

STATB6
CN

STATB5
CN

STAT

01A0 CNNEB
31:16 — — — — — — — — — — — —

15:0 CNNEB15 CNNEB14 CNNEB13 CNNEB12 CNNEB11 CNNEB10 CNNEB9 CNNEB8 CNNEB7 CNNEB6 CNNEB5 CNNE

01B0 CNFB
31:16 — — — — — — — — — — — —

15:0 CNFB15 CNFB14 CNFB13 CNFB12 CNFB11 CNFB10 CNFB9 CNFB8 CNFB7 CNFB76 CNFB5 CNF

01C0 SRCON0B
31:16 — — — — — — — — — — — —

15:0 SR1B15 SR1B14 SR1B13 SR1B12 SR1B11 SR1B10 SR1B9 SR1B8 SR1B7 SR1B6 SR1B5 SR1

01D0 SRCON1B
31:16 — — — — — — — — — — — —

15:0 SR0B15 SR0B14 SR0B13 SR0B12 SR0B11 SR0B10 SR0B9 SR0B8 SR0B7 SR0B6 SR0B5 SR0

egend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
ote 1: All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. 

more information.
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— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

xxxx

— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

xxxx

— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

xxxx

— — — — — 0000

CFLT OCTSEL OCM<2:0> 0000

xxxx

xxxx

xxxx

TABLE 16-2: OUTPUT COMPARE 1 THROUGH OUTPUT COMPARE 9 REGISTER MAP (CONTINUED)

A
ll 

R
es

e
ts

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

tively. See Section 12.2 “CLR, SET, and INV Registers” for 
4A00 OC6CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

4A10 OC6R
31:16

OC6R<31:0>
15:0

4A20 OC6RS
31:16

OC6RS<31:0>
15:0

4C00 OC7CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

4C10 OC7R
31:16

OC7R<31:0>
15:0

4C20 OC7RS
31:16

OC7RS<31:0>
15:0

4E00 OC8CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

4E10 OC8R
31:16

OC8R<31:0>
15:0

4E20 OC8RS
31:16
15:0

OC8RS<31:0>

5000 OC9CON
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — OC32 O

5010 OC9R
31:16

OC9R<31:0>
15:0

5020 OC9RS
31:16
15:0

OC9RS<31:0>

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

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, respec
more information.



PIC32MZ Graphics (DA) Family
REGISTER 27-9: CEHDLEN: CRYPTO ENGINE HEADER LENGTH 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
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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

HDRLEN<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 31-8 Unimplemented: Read as ‘0’

bit 7-0 HDRLEN<7:0>: DMA Header Length bits

For every packet, skip this length of locations and start filling the data.

REGISTER 27-10: CETRLLEN: CRYPTO ENGINE TRAILER LENGTH 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
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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

TRLRLEN<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 31-8 Unimplemented: Read as ‘0’

bit 7-0 TRLRLEN<7:0>: DMA Trailer Length bits

For every packet, skip this length of locations at the end of the current packet and start putting the next 
packet.
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REGISTER 30-2: CiCFG: CAN BAUD RATE 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 R/W-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0

— WAKFIL — — — SEG2PH<2:0>(1,4)

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

SEG2PHTS(1) SAM(2) SEG1PH<2:0> PRSEG<2:0>

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

SJW<1:0>(3) BRP<5:0>

Legend: HC = Hardware Clear S = Settable bit

R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit

U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1’, x = Unknown)

bit 31-23 Unimplemented: Read as ‘0’

bit 22 WAKFIL: CAN Bus Line Filter Enable bit

1 = Use CAN bus line filter for wake-up
0 = CAN bus line filter is not used for wake-up

bit 21-19 Unimplemented: Read as ‘0’

bit 18-16 SEG2PH<2:0>: Phase Buffer Segment 2 bits(1,4)

111 = Length is 8 x TQ

•

•

•

000 = Length is 1 x TQ

bit 15 SEG2PHTS: Phase Segment 2 Time Select bit(1)

1 = Freely programmable
0 = Maximum of SEG1PH or Information Processing Time, whichever is greater

bit 14 SAM: Sample of the CAN Bus Line bit(2)

1 = Bus line is sampled three times at the sample point
0 = Bus line is sampled once at the sample point

bit 13-11 SEG1PH<2:0>: Phase Buffer Segment 1 bits(4)

111 = Length is 8 x TQ

•

•

•

000 = Length is 1 x TQ

Note 1: SEG2PH SEG1PH. If SEG2PHTS is clear, SEG2PH will be set automatically.

2: 3 Time bit sampling is not allowed for BRP < 2.

3: SJW  SEG2PH.

4: The Time Quanta per bit must be greater than 7 (that is, TQBIT > 7).

Note: This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0> 
(CiCON<23:21>) = 100).
DS60001361F-page  498  2015-2018 Microchip Technology Inc.
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REGISTER 31-13: ETHIEN: ETHERNET CONTROLLER INTERRUPT ENABLE 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
U-0 R/W-0 R/W-0 U-0 U-0 U-0 R/W-0 R/W-0

— TXBUSEIE(1) RXBUSEIE(2) — — — EWMARKIE(2) FWMARKIE(2)

7:0
R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0

RXDONEIE(2) PKTPENDIE(2) RXACTIE(2) — TXDONEIE(1) TXABORTIE(1) RXBUFNAIE(2) RXOVFLWIE(2)

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 31-15 Unimplemented: Read as ‘0’
bit 14 TXBUSEIE: Transmit BVCI Bus Error Interrupt Enable bit(1)

1 = Enable TXBUS Error Interrupt
0 = Disable TXBUS Error Interrupt

bit 13 RXBUSEIE: Receive BVCI Bus Error Interrupt Enable bit(2)

1 = Enable RXBUS Error Interrupt
0 = Disable RXBUS Error Interrupt

bit 12-10 Unimplemented: Read as ‘0’
bit 9 EWMARKIE: Empty Watermark Interrupt Enable bit(2)

1 = Enable EWMARK Interrupt
0 = Disable EWMARK Interrupt

bit 8 FWMARKIE: Full Watermark Interrupt Enable bit(2)

1 = Enable FWMARK Interrupt
0 = Disable FWMARK Interrupt

bit 7 RXDONEIE: Receiver Done Interrupt Enable bit(2)

1 = Enable RXDONE Interrupt
0 = Disable RXDONE Interrupt

bit 6 PKTPENDIE: Packet Pending Interrupt Enable bit(2)

1 = Enable PKTPEND Interrupt
0 = Disable PKTPEND Interrupt

bit 5 RXACTIE: RX Activity Interrupt Enable bit(2)

1 = Enable RXACT Interrupt
0 = Disable RXACT Interrupt

bit 4 Unimplemented: Read as ‘0’
bit 3 TXDONEIE: Transmitter Done Interrupt Enable bit(1)

1 = Enable TXDONE Interrupt
0 = Disable TXDONE Interrupt

bit 2 TXABORTIE: Transmitter Abort Interrupt Enable bit(1)

1 = Enable TXABORT Interrupt
0 = Disable TXABORT Interrupt

bit 1 RXBUFNAIE: Receive Buffer Not Available Interrupt Enable bit(2)

1 = Enable RXBUFNA Interrupt
0 = Disable RXBUFNA Interrupt

bit 0 RXOVFLWIE: Receive FIFO Overflow Interrupt Enable bit(2)

1 = Enable RXOVFLW Interrupt
0 = Disable RXOVFLW Interrupt

Note 1: This bit is only used for TX operations.
2: This bit is only used for RX operations.
DS60001361F-page  544  2015-2018 Microchip Technology Inc.
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35.0 CHARGE TIME 
MEASUREMENT UNIT (CTMU) 

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

The CTMU module includes the following key features:

• Up to 35 channels available for capacitive or time 
measurement input

• On-chip precision current source

• 16-edge input trigger sources

• Selection of edge or level-sensitive inputs

• Polarity control for each edge source

• Control of edge sequence

• Control of response to edges

• High precision time measurement

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

• Integrated temperature sensing diode

• Control of current source during auto-sampling

• Four current source ranges

• Time measurement resolution of one nanosecond

A block diagram of the CTMU is shown in Figure 35-1. 

FIGURE 35-1: CTMU BLOCK DIAGRAM

Note: This data sheet summarizes the features 
of the PIC32MZ Graphics (DA) Family 
family of devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 37. “Charge Time 
Measurement Unit (CTMU)” 
(DS60001167), which is available from the 
Documentation > Reference Manual 
section of the Microchip PIC32 web site 
(www.microchip.com/pic32).

CTED1

CTED2

Current Source

Edge
Control
Logic

Pulse
Generator

CTMUI

Comparator 2

Timer1
OC1-OC4

Current
Control

ITRIM<5:0>
IRNG<1:0>

CTMUCON

CTMU
Control
Logic

EDG1STAT
EDG2STAT

ADC

CTPLSIC1-IC6
CMP1-CMP2

C2INB

CDELAY

CTMUT

Temperature
Sensor

Current Control Selection TGEN EDG1STAT, EDG2STAT

CTMUT 0 EDG1STAT = EDG2STAT

CTMUI 0 EDG1STAT  EDG2STAT

CTMUP 1 EDG1STAT  EDG2STAT

No Connect 1 EDG1STAT = EDG2STAT

TriggerTGEN

CTMUP

External capacitor
for pulse generation

(To ADC S&H capacitor)

(To ADC)

PBCLK3
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PIC32MZ Graphics (DA) Family
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(3)

11 = 100 times base current
10 = 10 times base current
01 = Base current level
00 = 1000 times base current(4)

REGISTER 35-1: CTMUCON: CTMU CONTROL REGISTER (CONTINUED)

Note 1: When this bit is set for Pulse Delay Generation, the EDG2SEL<2:0> bits must be set to ‘1110’ to select 
the C2OUT pin.

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 44-20) in Section 44.0 “Electrical 
Characteristics” for current values.

4: This bit setting is not available for the CTMU temperature diode.
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REGISTER 36-1: GLCDMODE: GRAPHICS LCD CONTROLLER MODE 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

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

LCDEN
CURSOR

EN
—

VSYNC
POL

HSYNC
POL

DEPOL — DITHER

23:16

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

VSYNC
CYC

PCLKPOL —
PGRAMP

EN
FORCE
BLANK

— — —

15:8

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

— — — — — —
YUV

OUTPUT
FORMAT

CLK

7:0
R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0

RGBSEQ<2:0> — — — — —

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 LCDEN: LCD Controller Module Enable bit

1 = LCD Controller module is enabled
0 = LCD Controller module is not enabled

bit 30 CURSOREN: Programmable Cursor Enable bit

1 = Programmable cursor is enabled 
0 = Programmable cursor is enabled

bit 29 Unimplemented: Read as ‘0’

bit 28 VSYNCPOL: Vertical Sync Polarity bit

1 = VSYNC polarity is negative
0 = VSYNC polarity is positive

bit 27 HSYNCPOL: Horizontal Sync Polarity bit

1 = HSYNC polarity is negative
0 = HSYNC polarity is positive

bit 26 DEPOL: DE Polarity bit

1 = DE polarity is negative
0 = DE polarity is positive

bit 25 Unimplemented: Read as ‘0’

bit 24 DITHER: Dithering Enable bit

1 = Dithering is enabled
0 = Dithering is not enabled

bit 23 VSYNCCYC: Vertical Sync for Single Cycle Per Line Enable bit

1 = VSYNC for a single cycle per line is enabled
0 = VSYNC for a single cycle per line is not enabled

bit 22 PCLKPOL: Pixel Clock Out Polarity bit

1 = Pixel clock out polarity is negative
0 = Pixel clock out polarity is positive

bit 21 Unimplemented: Read as ‘0’

bit 20 PGRAMPEN: Palette Gamma Ramp Enable bit

1 = Palette gamma ramp is enabled
0 = Palette gamma ramp is not enabled
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REGISTER 39-10: SDHCINTEN: SDHC INTERRUPT FLAG ENABLE 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 R/W-0, HC R/W-0, HC

— — — — — — ADEFIE ACEFIE

23:16
R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC

CLEFIE DEBEFIE DCRCEFIE DTOEFIE CIDXEFIE CDEBEFIE CCRCEFIE CTOEFIE

15:8
R-0, HC U-0 U-0 U-0 U-0 U-0 U-0 R-0, HC

FTZIE — — — — — — CARDIE

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

CARDRIE CARDIIE BRRDYIE BWRDYIE DMAIE BGIE TXEIE CEIE

Legend: HC = Hardware Cleared

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 21-26 Unimplemented: Read as ‘0’

bit 25 ADEFIE: ADMA Interrupt Flag Error Enable bit

1 = ADMA error interrupt flag is enabled
0 = ADMA error interrupt flag is masked

bit 24 ACEFIE: Auto CMD12 Interrupt Flag Error Enable bit

1 = Auto CMD12 error interrupt flag is enabled
0 = Auto CMD12 error interrupt flag is masked

bit 23 CLEFIE: Current-Limit Interrupt Flag Error Enable bit

1 = Current-limit error interrupt flag is enabled
0 = Current-limit error interrupt flag is masked

bit 22 DEBEFIE: Data End Bit Interrupt Flag Error Enable bit

1 = Data End bit error interrupt flag is enabled
0 = Data End error interrupt flag is masked

bit 21 DCRCEFIE: Data CRC Interrupt Flag Error Enable bit

1 = Data CRC error interrupt flag is enabled
0 = Data CRC error interrupt flag is masked

bit 20 DTOEFIE: Data Time-out Interrupt Flag Error Enable bit

1 = Data time-out error interrupt flag is enabled
0 = Data time-out error interrupt flag is masked

bit 19 CIDXEFIE: Command Index Interrupt Flag Error Enable bit

1 = Command index error interrupt flag is enabled
0 = Command index error interrupt flag is masked

bit 18 CDEBEFIE: Command End Bit Interrupt Flag Error Enable bit

1 = Command End bit error interrupt flag is enabled
0 = Command End bit error interrupt flag is masked

bit 17 CCRCEFIE: Command CRC Interrupt Flag Error Enable bit

1 = Command CRC error interrupt flag is enabled
0 = Command CRC error interrupt flag is masked

bit 16 CTOEFIE: Command Time-out Interrupt Flag Error Enable bit

1 = Command time-out error interrupt flag is enabled
0 = Command time-out error interrupt flag is masked

bit 15 FTZIE: Fixed to Zero Interrupt Flag Enable bit

This bit is set if any or all bits, 0 through 9, in this register are set.
1 = Error was detected
0 = No error was detected
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PIC32MZ Graphics (DA) Family
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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PIC32MZ Graphics (DA) Family
FIGURE 44-7: INPUT CAPTURE (CAPx) TIMING CHARACTERISTICS     

TABLE 44-33: TIMER2-TIMER9 EXTERNAL 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 Characteristics(1) Min. Max. Units Conditions

TB10 TTXH TxCK
High Time

Synchronous, with 
prescaler

[(12.5 ns or 1 TPBCLK3)
/N] + 25 ns

— ns Must also 
meet 
parameter 
TB15

N = prescale 
value 
(1, 2, 4, 8, 
16, 32, 64, 
256)TB11 TTXL TxCK

Low Time
Synchronous, with 
prescaler

[(12.5 ns or 1 TPBCLK3)
/N] + 25 ns

— ns Must also 
meet 
parameter 
TB15

TB15 TTXP TxCK 
Input 
Period

Synchronous, with 
prescaler

[(Greater of [(25 ns or 
2 TPBCLK3)/N] + 30 ns

— ns VDDIO > 
2.7V

[(Greater of [(25 ns or 
2 TPBCLK3)/N] + 50 ns

— ns VDDIO < 
2.7V

TB20 TCKEXTMRL Delay from External TxCK 
Clock Edge to Timer Increment

— 1 TPBCLK3 —

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

ICx

IC10 IC11

IC15

Note: Refer to Figure 44-1 for load conditions.

TABLE 44-34: INPUT CAPTURE MODULE 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 Characteristics(1) Min. Max. Units Conditions

IC10 TCCL ICx Input Low Time [(12.5 ns or 1 TPBCLK3)
/N] + 25 ns

— ns Must also 
meet 
parameter 
IC15.

N = prescale 
value (1, 4, 16) 

IC11 TCCH ICx Input High Time [(12.5 ns or 1 TPBCLK3)
/N] + 25 ns

— ns Must also 
meet 
parameter 
IC15.

IC15 TCCP ICx Input Period [(25 ns or 2 TPBCLK3)
/N] + 50 ns

— ns —

Note 1: These parameters are characterized, but not tested in manufacturing.
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PIC32MZ Graphics (DA) Family
FIGURE 44-23: PARALLEL MASTER PORT WRITE TIMING DIAGRAM 

 

TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2 TPBCLK2

PBCLK2

PMALL/PMALH

PMD<x:0>

PMA<x:0>

PMWR

PMCSx

PMRD

PM12
PM13

PM11

Address

Address<7:0> Data

PM2 + PM3

PM1

TABLE 44-51: PARALLEL MASTER PORT WRITE 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 Characteristics(1) Min. Typ. Max. Units Conditions

PM11 TWR PMWR Pulse Width — 1 TPBCLK2 — — —

PM12 TDVSU Data Out Valid before PMWR or 
PMENB goes Inactive (data setup 
time)

— 2 TPBCLK2 — — —

PM13 TDVHOLD PMWR or PMEMB Invalid to Data 
Out Invalid (data hold time)

— 1 TPBCLK2 — — —

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