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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

200MHz

CANbus, EBI/EMI, Ethernet, I12C, IrDA, LINbus, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
120

2MB (2M x 8)

FLASH

256K x 8

1.7V ~ 3.6V

A/D 45x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

169-LFBGA

169-LFBGA (11x11)
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TABLE 4-16: SYSTEM BUS TARGET PROTECTION GROUP 6 REGISTER MAP
@ Bits
O~ ()
‘E :&I 9] ) j=) 1]
2 = be 3 3 o
© é §§ g 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 &"
2= [}
31:16( MULTI — — — CODE<3:0> — — — — — — — — 0000
9820| SBT6ELOG1
15:0 INITID<7:0> REGION<3:0> — CMD<2:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
9824 | SBT6ELOG2
15:0 — — — — — — — — — — — — — — GROUP<1:0> 0000
31:16 — — — — — — — ERRP — — — — — — — — 0000
9828 | SBT6ECON
15:0 — — — — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
9830| SBT6ECLRS
15:0 — — — — — — — — — — — — — — — CLEAR |0000
31:16 — — — — — — — — — — — — — — — — 0000
9838 | SBT6ECLRM
15:0 — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXXX
9840| SBT6REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16 — — — — — — — — — — — — — — — — XXXX
9850| SBT6ERDO
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxx
31:16 — — — — — — — — — — — — — — — — XXXX
9858 | SBT6EWRO
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxx
31:16 BASE<21:6> XXXX
9860| SBT6REGH1
15:0 BASE<5:0> PRI — SIZE<4.0> — — — XXXX
31:16 — — — — — — — — — — — — — — — — XXXX
9870| SBT6RD1
15:0 — — — — — — — — — — — — GROUP3 | GROUP2 | GROUP1 | GROUPO | xxxx
31:16 — — — — — — — — — — — — — — — — XXXX
9878 | SBT6EWR1
15:0 — — — — — — — — — — — — 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 4-8 for the actual reset values.
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PIC32MZ Graphics (DA) Family

REGISTER 6-1: RCON: RESET CONTROL 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
31:24 U-0 uU-0 R/W-0, HS U-0 RW-0, HC R/W-0, HC U-0 U-0
: = = HVD1V8R = BCFGERR | BCFGFAIL = =
N N - - - N R/W-1, HS R/W-1, HS
23:16 U-0 uU-0 U-0 U-0 U-0 U-0
= = = = = = VBPOR VBAT
158 U-0 uU-0 uU-0 uU-0 uU-0 R/W-0, HS R/W-0, HS U-0
' — — — — — pPsLP® CMR —
7:0 R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-1, HS R/W-1, HS
: EXTR SWR DMTO WDTO SLEEP IDLE BORW PORW
Legend: HS = Hardware Set HC = Hardware Cleared

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

x = Bit is unknown

bit 31-30
bit 29

bit
bit 27

bit 26

bit 25-18
bit 17

bit 16

bit 15-11
bit 10

bit 9

bit 8
bit 7

bit 6

bit 5

Note 1:

Unimplemented: Read as ‘0’

HVD1V8R: VDDR1v8 (DDR2) High Voltage Detect Flag bit

1 = A high voltage condition on the VDDR1v8 voltage has occurred

0 = A high voltage condition on the VDDR1V8 voltage has not occurred

Unimplemented: Read as ‘0’

BCFGERR: Primary Configuration Registers Error Flag bit
1 = An error occurred during a read of the primary configuration registers
0 = No error occurred during a read of the primary configuration registers
BCFGFAIL: Primary/Secondary Configuration Registers Error Flag bit

1 = An error occurred during a read of the primary and alternate configuration registers
0 = No error occurred during a read of the primary and alternate configuration registers

Unimplemented: Read as ‘0’

VBPOR: VBPOR Mode Flag bit
1 = AVBAT domain POR has occurred
0 = A VBAT domain POR has not occurred

VBAT: VBAT Mode Flag bit

1 = APOR exit from VBAT has occurred (a true POR must be established with the valid VBAT voltage on the

VBAT pin)
0 = APOR exit from VBAT has not occurred
Unimplemented: Read as ‘0’

DPSLP: Deep Sleep Mode Flag bit(})

1 = Deep Sleep mode has occurred

0 = Deep Sleep mode has not occurred

CMR: Configuration Mismatch Reset Flag bit

1 = A Configuration Mismatch Reset has occurred
0 = A Configuration Mismatch Reset has not occurred
Unimplemented: Read as ‘0’

EXTR: External Reset (MCLR) Pin Flag bit

1 = Master Clear (pin) Reset has occurred

0 = Master Clear (pin) Reset has not occurred
SWR: Software Reset Flag bit

1 = Software Reset was executed

0 = Software Reset was not executed

DMTO: Deadman Timer Time-out Flag bit

1 = ADMT time-out has occurred

0 = ADMT time-out has not occurred

User software must clear this bit to view the next detection.

© 2015-2018 Microchip Technology Inc.
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PIC32MZ Graphics (DA) Family

REGISTER 6-3: RNMICON: NON-MASKABLE INTERRUPT (NMI) CONTROL REGISTER
bit 15-0 NMICNT<15:0>: NMI Reset Counter Value bits
These bits specify the reload value used by the NMI reset counter.

1111111111111111-0000000000000001 = Number of SYSCLK cycles before a device Reset occurs®
0000000000000000 = No delay between NMI assertion and device Reset event

Note 1. If a Watchdog Timer NMI event (when not in Sleep mode) or a Deadman Timer NMI event is cleared

before this counter reaches ‘0’, no device Reset is asserted. This NMI reset counter is only applicable to
these two specific NMI events.

Note:  The system unlock sequence must be performed before the SWRST bit can be written. Refer to Section
42. " Oscillators with Enhanced PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.

© 2015-2018 Microchip Technology Inc. DS60001361F-page 127
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REGISTER 10-14: 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

REGISTER 10-15: DCHxDPTR: DMA CHANNEL x DESTINATION 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
' CHDPTR<15:8>
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
’ CHDPTR<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 CHDPTR<15:0>: Channel Destination Pointer bits
1111111111211111 = Points to byte 65,535 of the destination

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

© 2015-2018 Microchip Technology Inc.
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REGISTER 11-1: USBCSRO0: USB CONTROL STATUS REGISTER O

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 u-0

R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS
23:16 EP7TXIF EP6TXIF EP5TXIF | EP4TXIF EP3TXIF EP2TXIF EP1TXIF EPOIF
R/W-0 R/W-0 R/W-1 R-0, HS R-0 R/W-0 R-0, HC R/W-0
15:8 ISOUPD |SOFTCONN
HSEN HSMODE RESET RESUME | SUSPMODE | SUSPEN
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7.0 FUNC<6:0>
Legend: HS = Hardware Set 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 31-24 Unimplemented: Read as ‘0’

bit 23-17 EP7TXIF:EP1TXIF: Endpoint ‘n’ TX Interrupt Flag bit
1 = Endpoint has a transmit interrupt to be serviced
0 = No interrupt event

bit 16 EPOIF: Endpoint O Interrupt bit
1 = Endpoint 0 has an interrupt to be serviced
0 = No interrupt event

All EPxTX and EPO bits are cleared when the byte is read. Therefore, these bits must be read independently
from the remaining bits in this register to avoid accidental clearing.

bit 15 ISOUPD: ISO Update bit (Device mode only; unimplemented in Host mode)
1 = USB module will wait for a SOF token from the time TXPKTRDY is set before sending the packet
0 = No change in behavior
This bit only affects endpoints performing isochronous transfers when in Device mode. This bit is
unimplemented in Host mode.
bit 14 SOFTCONN: Soft Connect/Disconnect Feature Selection bit

1 = The USB D+/D- lines are enabled and active
0 = The USB D+/D- lines are disabled and are tri-stated

This bit is only available in Device mode.

bit 13 HSEN: Hi-Speed Enable bit
1 = The USB module will negotiate for Hi-Speed mode when the device is reset by the hub
0 = Module only operates in Full-Speed mode

bit 12 HSMODE: Hi-Speed Mode Status bit
1 = Hi-Speed mode successfully negotiated during USB reset
0 = Module is not in Hi-Speed mode

In Device mode, this bit becomes valid when a USB reset completes. In Host mode, it becomes valid when
the RESET bit is cleared.

bit 11 RESET: Module Reset Status bit
1 = Reset signaling is present on the bus
0 = Normal module operation

In Device mode, this bit is read-only. In Host mode, this bit is read/write.

DS60001361F-page 216 © 2015-2018 Microchip Technology Inc.
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TABLE 12-1: INPUT PIN SELECTION

Peripheral Pin

[pin name]R SFR

[pin name]R bits

[pin name]R Value to
RPn Pin Selection

INT3 INT3R INT3R<3:0> 0000 = RPD2
T2CK T2CKR T2CKR<3:0> 0001 = RPG8
T6CK T6CKR T6CKR<3:0> 0010 = RPF4

0011 = Reserved
IC3 IC3R IC3R<3:0>
0100 = RPF1
IC7 IC7TR IC7R<3:0> 0101 = RPES
U1RX U1RXR U1RXR<3:0> 0110 = RPB10
U2CTS U2CTSR U2CTSR<3:0> 0111 = RPC14
U5RX U5SRXR U5RXR<3:0> 1000 = RPB5
UBCTS UBCTSR UBCTSR<3:0> 1001 = Reserved
SDI1 SDIMR SDI1R<3:0> 1010 =RPCT
1011 = RPD14
DI DI3R DI3R<3:0>
SDI3 SDi3 SDI3R<3:0 1100 = RPG1
SDI5 SDI5SR SDI5R<3:0> 1101 = RPA14
SS6 SS6R SS6R<3:0> 1110 = RPD6
REFCLKI1 REFCLKI1R REFCLKI1R<3:0> 1111 = Reserved
INT4 INT4R INT4R<3:0> 0000 = RPD3
_ 0001 = RPG7
T5CK T5CKR T5CKR<3:0> 0010 = RPE5
T7CK T7CKR T7CKR<3:0> 0011 = RPD11
_ 0100 = RPFO
IC4 IC4R IC4R<3:0> 0101 — RPBI
IC8 IC8R IC8R<3:0> 0110 = RPE5
0111 = RPC13
U3RX U3RXR U3RXR<3:0> 1000 = RPB3
U4CTS U4CTSR U4CTSR<3:0> 1001 = Reserved
1010 = RPC4
SDI2 SDI2R SDI2R<3:0> 1011 = Resorved
SDI4 SDI4R SDI4R<3:0> 1100 = RPGO
1101 = RPA15
C1RX C1RXR C1RXR<3:0> 1110 — RPD7
REFCLKI4 REFCLKI4R REFCLKI4R<3:0> 1111 = Reserved

© 2015-2018 Microchip Technology Inc.
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TABLE 12-4: PORTB REGISTER MAP
2 Bits
(SIS - [}
5 *, o) o %)
T o o s -
I®| oE o <
B & 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 o4
2= [
>
0100| ANSELE [ 218 — — — — — — — — — — — — — — — —__[0000
15:0 | ANSB15 | ANSB14 | ANSB13 | ANSB12 | ANSB11 | ANSB10 | ANSB9 | ANSB8 | ANSB7 — ANSB5 | ANSB4 | ANSB3 | ANSB2 | ANSB1 | ANSBO |FFBF
o110l TRisE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISB9 | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | FFFF
31:16 — — — — — — — — — — — — — — — — 0000
0120| PORTB
15:0 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO | xxxx
0130| LATB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | LATB15 | LATB14 | LATB13 | LATB12 | LATB11 LATB10 | LATB9 | LATB8 | LATB7 | LATB6 | LATB5 LATB4 LATB3 | LATB2 | LATB1 LATBO | xxXx
0140| opcB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | ODCB15 | ODCB14 | ODCB13 | ODCB12 | ODCB11 | ODCB10 | ODCB9 | ODCB8 | ODCB7 | ODCB6 | ODCB5 | ODCB4 | ODCB3 | ODCB2 | ODCB1 | ODCBO | 0000
0150| cNPUB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPUB15 | CNPUB14 | CNPUB13 | CNPUB12 | CNPUB11 | CNPUB10 | CNPUB9 | CNPUB8 | CNPUB7 | CNPUBG6 | CNPUB5 | CNPUB4 | CNPUB3 | CNPUB2 | CNPUB1 | CNPUBO | 0000
0160| cNPDB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPDB15 | CNPDB14 | CNPDB13 | CNPDB12 | CNPDB11 | CNPDB10 | CNPDB9 | CNPDB8 | CNPDB7 | CNPDB6 | CNPDB5 | CNPDB4 | CNPDB3 | CNPDB2 | CNPDB1 | CNPDBO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0170| CNCONB ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
0180| cNENB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNIEB15 | CNIEB14 | CNIEB13 | CNIEB12 | CNIEB11 | CNIEB10 | CNIEB9 | CNIEB8 | CNIEB7 | CNIEB6 | CNIEB5 | CNIEB4 | CNIEB3 | CNIEB2 | CNIEB1 | CNIEBO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0190|CNSTATB| CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN SN 4000
" | STATB15 | STATB14 | STATB13 | STATB12 | STATB11 | STATB10 | STATB9 | STATB8 | STATB7 | STATB6 | STATB5 | STATB4 | STATB3 | STATB2 | STATB1 | STATBO
010! cnnEB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNNEB15 | CNNEB14 | CNNEB13 | CNNEB12 | CNNEB11 | CNNEB10 | CNNEB9 | CNNEB8 | CNNEB7 | CNNEB6 | CNNEB5 | CNNEB4 | CNNEB3 | CNNEB2 | CNNEB1 | CNNEBO | 0000
0180| CNFB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNFB15 | CNFB14 | CNFB13 | CNFB12 | CNFB11 | CNFB10 | CNFB9 | CNFB8 | CNFB7 | CNFB76 | CNFB5 | CNFB4 | CNFB3 | CNFB2 | CNFB1 | CNFBO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
01CO[SRCONOB
15:0 | SR1B15 | SR1B14 | SR1B13 | SR1B12 | SR1B11 | SR1B10 | SR1B9 | SR1B8 | SR1B7 | SR1B6 | SR1B5 SR1B4 SR1B3 | SR1B2 | SR1B1 | SR1BO |0000
“[ 15:0 | SROB15 | SROB14 | SROB13 | SROB12 | SROB11 | SROB10 | SROB9 | SROB8 | SROB7 | SROB6 | SROB5 SR0B4 SROB3 | SROB2 | SROB1 | SROBO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.

Note

1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of Ox4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for
more information.
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14.0 TIMER2/3, TIMERA4/5, TIMERG6/7,
AND TIMERS/9

Note:  This data sheet summarizes the features
of the PIC32MZ Graphics (DA) Family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 14. “Timers”
(DS60001105), which is available from the
Documentation > Reference Manual
section of the Microchip PIC32 web site

(www.microchip.com/pic32).

This family of devices features eight synchronous
16-bit timers (default) that can operate as a free-
running interval timer for various timing applications
and counting external events.

The following modes are supported:

» Synchronous internal 16-bit timer
» Synchronous internal 16-bit gated timer
» Synchronous external 16-bit timer

FIGURE 14-1:

Four 32-bit synchronous timers are available by
combining Timer2 with Timer3, Timer4 with Timer5,
Timer6 with Timer7, and Timer8 with Timer9.

The 32-bit timers can operate in one of three modes:

* Synchronous internal 32-bit timer
» Synchronous internal 32-bit gated timer
» Synchronous external 32-bit timer

14.1 Additional Features

» Selectable clock prescaler
» Timers operational during CPU idle

» Time base for Input Capture and Output Compare
modules (Timer2 through Timer7 only)

» ADC event trigger (Timer3 and Timer5 only)

+ Fast bit manipulation using CLR, SET and INV
registers

TIMER2 THROUGH TIMER9 BLOCK DIAGRAM (16-BIT)

Reset TMRx

Trigger to ADC
Equal

Comparator x 16

0
TxIF Event Flag [
1 D

Q TGATE
Q
TGATE s
ON
o [y |
Prescaler
gart]‘z o —11,2,4,8 16, —
y 32, 64, 256
PBCLK3 00 $3

Note 1: The ADC event trigger is available on Timer3 and Timer5 only.

TCKPS

© 2015-2018 Microchip Technology Inc.
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REGISTER 17-4: DMTSTAT. DEADMAN TIMER STATUS REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
9 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 R-0, HC R-0, HC R-0, HC R/W-0 R/W-0 R/W-0 R/W-0 R-0
’ BAD1 BAD2 DMTEVENT WINOPN
Legend: HC = Cleared by Hardware
R = Readable bit W = Writable bit U = Unimplemented bit
-n = Bit Value at POR: (‘0’, ‘1, x = unknown) P = Programmable bit r = Reserved bit
bit 31-8 Unimplemented: Read as ‘0’
bit 7 BAD1: Bad STEP1<7:0> Value Detect bit

1 = Incorrect STEP1<7:0> value was detected

0 = Incorrect STEP1<7:0> value was not detected
bit 6 BAD2: Bad STEP2<7:0> Value Detect bit

1 = Incorrect STEP2<7:0> value was detected

0 = Incorrect STEP2<7:0> value was not detected
bit 5 DMTEVENT: Deadman Timer Event bit

1 = Deadman timer event was detected (counter expired or bad STEP1<7:0> or STEP2<7:0> value was

entered prior to counter increment)

0 = Deadman timer event was not detected
bit 4-1 Unimplemented: Read as ‘0’
bit 0 WINOPN: Deadman Timer Clear Window bit

1 = Deadman timer clear window is open

0 = Deadman timer clear window is not open

© 2015-2018 Microchip Technology Inc. DS60001361F-page 309
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REGISTER 20-5:

ALRMTIME: ALARM TIME VALUE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 HR10<3:0> HRO1<3:0>
RIW-x RW-x | RWx | RW-x RIW-x RWx | RWx | RWx
23:16 MIN10<3:0> MINO1<3:0>
RIW-x RW-x | RWx | RW-x RIW-x RWx | RWx | RWx
15:8 SEC10<3:0> SEC01<3:0>
70 U-0 U-0 U0 U-0 U0 U0 U-0 U-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28
bit 27-24
bit 23-20
bit 19-16
bit 15-12
bit 11-8
bit 7-0

Unimplemented: Read as ‘0’

HR10<3:0>: Binary Coded Decimal value of hours bits, 10 digits; contains a value from 0 to 2
HRO01<3:0>: Binary Coded Decimal value of hours bits, 1 digit; contains a value from 0 to 9
MIN10<3:0>: Binary Coded Decimal value of minutes bits, 10 digits; contains a value from 0 to 5
MINO01<3:0>: Binary Coded Decimal value of minutes bits, 1 digit; contains a value from 0 to 9
SEC10<3:0>: Binary Coded Decimal value of seconds bits, 10 digits; contains a value from 0 to 5
SEC01<3:0>: Binary Coded Decimal value of seconds bits, 1 digit; contains a value from 0 to 9
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22.0 SERIAL QUAD INTERFACE
(SQI)

Note:

This data sheet summarizes the features
of the PIC32MZ Graphics (DA) Family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 46. “Serial Quad
Interface (SQI)” (DS60001244), which is
available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The SQI module is a synchronous serial interface that
provides access to serial Flash memories and other
serial devices. The SQI module supports Single Lane
(identical to SPI), Dual Lane, and Quad Lane modes.

The following are some of the key features of the SQl

module:

» Supports Single, Dual, and Quad Lane modes

» Supports Single Data Rate (SDR) and Double
Data Rate (DDR) modes

* Programmable command sequence
» eXecute-In-Place (XIP)

Data transfer:

- Programmed I/0 mode (PIO)

- Buffer descriptor DMA
Supports SPI Mode 0 and Mode 3

Programmable Clock Polarity (CPOL) and Clock
Phase (CPHA) bits

Supports up to two Chip Selects

Supports up to four bytes of Flash address
Programmabile interrupt thresholds
32-byte transmit data buffer

32-byte receive data buffer

4-word controller buffer

Note: Once the SQI module is configured,
external devices are memory mapped
into KSEG2 (see Figure 4-1 through
Figure 4-2 in Section 4.0 “Memory
Organization” for more information).
The MMU must be enabled and the TLB
must be set up to access this memory
(see Section 50. “CPU for Devices with
MIPS32® microAptivi™ and M-Class
Cores” (DS60001192) in the “PIC32
Family Reference Manual” for more
information).

FIGURE 22-1: SQI MODULE BLOCK DIAGRAM
2
PBCLK5® ___ ]
REFCLKO2() > X<
(Tec) | L ______ Control | = SQIDo
| Buffer 1
| SQID1
/N | | —Xsa
I I
! |
—ig sSQlb2
Control and ;
Status ) Transmit
> Bus Slave Registers Buffer —|X| SQID3
é (PIO) SQIl Master
g . Interface —|Z SQICLK
2 _
Receive X’ SQICso
< Bus Master [€—| DMA |4 Buffer 5 saiest

N4

Note 1: When configuring the REFCLKO2 clock source, a value of ‘0’ for the ROTRIM<8:0> bits must be selected.
REFCLKO2 must be turned on before SQI Special Function Registers (SFR) access.

2:  This clock source is only used for SQI Special Function Register (SFR) access.
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REGISTER 27-9:

CEHDLEN: CRYPTO ENGINE HEADER LENGTH REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
U-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
15:8 — — — — — — — —
20 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 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 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
bit 7-0

Unimplemented: Read as ‘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 29-5:

ADCIMCONL1: ADC INPUT MODE CONTROL REGISTER 1

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 DIFF15 SIGN15 DIFF14 SIGN14 DIFF13 SIGN13 DIFF12 SIGN12
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 DIFF11 SIGN11 DIFF10 SIGN10 DIFF9 SIGN9 DIFF8 SIGN8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 DIFF7 SIGN7 DIFF6 SIGN6 DIFF5 SIGN5 DIFF4 SIGN4
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 DIFF3 SIGN3 DIFF2 SIGN2 DIFF1 SIGN1 DIFFO SIGNO
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

bit 30

bit 29

bit 28

bit 27

bit 26

bit 25

bit 24

bit 23

bit 22

bit 21

DIFF15: AN15 Mode bit

1 = AN15 is using Differential mode

0 = AN15 is using Single-ended mode
SIGN:15 AN15 Signed Data Mode bit

1 = AN15 is using Signed Data mode

0 = AN15 is using Unsigned Data mode
DIFF14: AN14 Mode bit

1 = AN14 is using Differential mode

0 = AN14 is using Single-ended mode
SIGN14: AN14 Signed Data Mode bit

1 = AN14 is using Signed Data mode

0 = AN14 is using Unsigned Data mode
DIFF13: AN13 Mode bit

1 = AN13 is using Differential mode

0 = AN13 is using Single-ended mode
SIGN13: AN13 Signed Data Mode bit

1 = AN13 is using Signed Data mode

0 = AN13 is using Unsigned Data mode
DIFF12: AN12 Mode bit

1 = AN12 is using Differential mode

0 = AN12 is using Single-ended mode
SIGN12: AN12 Signed Data Mode bit

1 = AN12 is using Signed Data mode

0 = AN12 is using Unsigned Data mode
DIFF11: AN11 Mode bit

1 = AN11 is using Differential mode

0 = AN11 is using Single-ended mode
SIGN11: AN11 Signed Data Mode bit

1 = AN11 is using Signed Data mode

0 = AN11 is using Unsigned Data mode
DIFF10: AN10 Mode bit

1 = AN10 is using Differential mode

0 = AN10 is using Single-ended mode
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REGISTER 30-12: CiFLTCON2: CAN FILTER CONTROL REGISTER 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
3124 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

' FLTEN11 | MSEL11<1:0> | FSEL11<4:0>
2316 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' FLTEN10 |  MSEL10<1:0> | FSEL10<4:0>
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
' FLTENO |  MSEL9<1:0> | FSEL9<4:0>
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
' FLTENS | MSEL8<1:0> | FSEL8<4:0>
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 FLTEN11: Filter 11 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 30-29 MSEL11<1:0>: Filter 11 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 28-24 FSEL11<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30
00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0
bit 23 FLTEN1O: Filter 10 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 22-21 MSEL10<1:0>: Filter 10 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 20-16 FSEL10<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30
00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0
Note:  The bits in this register can only be modified if the corresponding filter enable (FLTENN) bit is ‘0.
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REGISTER 38-1:

DDRTSEL: DDR TARGET SELECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-0 U-0 u-0 U-0 U-0 u-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
15:8 — — — — — — — —
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
’ TSEL<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 TSEL<7:0>: Target Select bits
These bits select the target to program arbitration parameters. This field must be set before an arbitration
parameter is programmed for a target. The value in this field represents the target number (0-4) multiplied
by the field size of the arbitration parameter.
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REGISTER 41-13: CFGCON2: CONFIGURATION CONTROL REGISTER 2

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-0 R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0
31:24 GLCDPINEN | GLCDMODE® | SDCDEN | SDWPEN — — SDWRFTHR<9:8>
23:16 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RW-0 | R/W-0
’ SDWRFTHR<7:0>
15:5 u-0 u-0 Rw-0 | Rw-0 | Rwo0 | RwW-0 | RWO | RW-0
’ — — SDRDFTHR<9:4>
2.0 R/W-0 R/W-0 RW-0 | RM-0 r-1 R/W-0 u-0 R/W-0
’ SDRDFTHR<3:0> — SDWPPOL — GPURESET
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 GLCDPINEN: Graphics Display Pin Enable bit
1 = GLCD pins are used by the GLCD module
0 = GLCD pins are available for general purpose use
bit30  GLCDMODE: Graphics Display Mode bit®)
1 = GLCD pins are set to RGB565 mode. Other GDx pins are available for general purpose use.
0 = GLCD pins are set to RGB888 mode
bit 29 SDCDEN: SD Card Detect Pin Enable bit
1 = SDCD pin is enabled for use by SDHC
0 = SDCD pin is available for general purpose use
bit 28 SDWPEN: SD card Write Protect Enable bit
1 = SDWP pin is enabled for use by SDHC
0 = SDWP pin is available for general purpose use
bit 27-26 Unimplemented: Read as ‘0’
bit 25-16  SDWRFTHR<9:0>: SDHC Write FIFO Threshold bits
SDHC FIFO threshold value in bytes (FIFO size is 512 bytes).
bit 15-14 Unimplemented: Read as ‘0’
bit 13-4 SDRDFTHR<9:0>: SDHC Read FIFO Threshold bits
SDHC FIFO threshold value in bytes (FIFO size is 512 bytes).
bit 3 Reserved: Read as ‘1’
bit 2 SDWPPOL: SD card Write Protect Polarity bit
1 = SDWP pin is Active-High
0 = SDWP pin is Active-Low
Note:  This bit supports SD cards with different write-protect polarity types.
bit 1 Unimplemented: Read as ‘0’
bit 0 GPURESET: GPU Reset Bit
1 = Release RESET to the GPU module
0 = Hold GPU in RESET.
Note:  This bit is only used if the GPU functionality is to be enabled or disabled at run-time. Writing to
this bit requires the GPUMD bit (PMD6<18>) be set to '0' (GPU is enabled).
Note 1: To use GLCD in RGB888 mode, the GLCDMODE bit should be set to ‘0’, which will turn-off the general

purpose 1/O functionality on six additional pins. Refer to the specific package in “Device Pin Tables” for
information on GDx pin sharing.
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REGISTER 41-14: CFGMPLL: MEMORY PLL CONFIGURATION REGISTER

Bit
Range

Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0

31:24

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

MPLLRDY | MPLLDIS MPLLODIV2<2:0> MPLLODIV1<2:0>

23:16

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

MPLL MPLL
VREGRDY | VREGDIS

15:8

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

MPLLMULT<7:0>

7:0

R/W-1 [ Rw-1 R/W-1 | Rw-1 | Rw-1 | RW-1 | RW-1 R/W-1

INTVREFCON<1:0> MPLLIDIV<5:0>

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

bit 30

bit 29-27

bit 26-24

bit 23

bit 22

bit 21-16

MPLLRDY: Memory PLL Status bit

1 = MPLL clock is stable and is ready for use

0 = MPLL clock is not ready. Initializing DDR2 SDRAM when the clock is not ready will result in undefined
behavior.

MPLLDIS: MPLL Disable bit

1 = MPLL is disabled

0 = MPLL is enabled

Note:  Clear this bit only after the MPLLVREGRDY bit is set to ‘1",

MPLLODIV2<2:0>: MPLL Output Divider 2 bits

111 = MPLL second stage output is divided by 7

110 = MPLL second stage output is divided by 6

101 = MPLL second stage output is divided by 5

100 = MPLL second stage output is divided by 4

011 = MPLL second stage output is divided by 3

010 = MPLL second stage output is divided by 2

001 = MPLL second stage output is divided by 1

000 = Reserved

Note:  The Value in this field should be less than MPLLODIV1. Unless it is necessary, setting these bits
to '001' (MPLL second stage output is divided by 1) will produce less clock jitter.
MPLLODIV1<2:0>: MPLL Output Divider 1 bits
See bits 29-27 for available selections.
MPLLVREGRDY: MPLL Voltage Regulator Ready bit

1 = MPLL voltage regulator is ready for use
0 = MPLL voltage regulator is not ready or is disabled

MPLLVREGDIS: MPLL Voltage regulator Disable bit

1 = MPLL voltage regulator is disabled
0 = MPLL voltage regulator is enabled

Unimplemented: Read as ‘0’
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TABLE 44-11: DC CHARACTERISTICS: I/0 PIN OUTPUT SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions: Vbbio=2.2V to 3.6V,
Vbbcore = 1.7V to 1.9V (unless otherwise stated)

Operating temperature

-40°C < TA < +85°C for Industrial

Param.

Sym.

Characteristic

Min. | Typ. | Max.

Units Conditions®

DO10

VoL

Output Low Voltage

1/0 Pins

4x Sink Driver Pins -

RAO-RA3, RA9, RA10, RA14, RA15

RBO, RB4, RB6, RB7, RB10, RB11, RB12,

RB14

RC12-RC15

RD6, RD7, RD11, RD14
RES8, RE9

RF2, RF3, RF8, RF12
RG15

RHO, RH1, RH4-RH14
RJ0-RJ2, RJ8, RJ9, RJ11

0.4

V |loL<10 mA, VDDIO = 3.3V

Output Low Voltage

1/0 Pins:

8x Sink Driver Pins -

RA4, RA5

RB2, RB3, RB5, RB8, RB9, RB13, RB14,
RB15

RC1-RC4

RDO0-RD3, RD9, RD10, RD12, RD13
REO-RE7

RFO, RF1, RF4, RF5, RF13

RGO, RG1, RG6, RG7, RG8, RG9
RH2, RH3, RH7, RH15

RJ3-RJ7, RJ10, RJ12-RJ15
RKO-RK7

0.4

V |loL<15 mA, VDDIo = 3.3V

Output Low Voltage
1/0 Pins:

12x Sink Driver Pins -
RAG6, RA7

RD4, RD5
RG12-RG14

0.4

V | loL <20 mA, Vbpio = 3.3V

Note 1:

Parameters are characterized, but not tested.
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TABLE 44-15: DC CHARACTERISTICS: PROGRAM MEMORY®)

Standard Operating Conditions: Vbbio = 2.2V to 3.6V,
DC CHARACTERISTICS VDDCORE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
Pelt\rlgm. Sym. Characteristics Min. Typ.(l) Max. Units Conditions
D130a |EpP Cell Endurance 10,000 — — E/W Without ECC
D130b 20,000 — — E/W With ECC
D131 |VPR |VDDCORE for Read VDDCOREMIN [ — | VDDCOREMAX \Y, —
D132 |VPEw |VDDCORE for Erase or Write VDDCOREMIN | — | VDDCOREMAX \Y —
D134a |TREeTD |Characteristic Retention 10 — — Year Without ECC
D134b 20 — — Year With ECC
D135 |IpbP |Supply Current during — — 30 mA —
Programming
D136 |TRw |Row Write Cycle Time (Notes 2, 4) — 66813 — FRC Cycles —
D137 |Taww |Quad Word Write Cycle Time — 773 . FRC Cycles .
(Note 4)
D138 |[Tww [Word Write Cycle Time (Note 4) — 383 — FRC Cycles —
D139 |Tce |Chip Erase Cycle Time (Note 4) — 515373 — FRC Cycles —
D140 |Tpre |All Program Flash (Upper and Lower — . .
regions) Erase Cycle Time (Note 4) 256909 FRC Cycles
D141 |TPBE |Program Flash (Upper or Lower — . .
regions) Erase Cycle Time (Note 4) 128453 FRC Cycles
D142 |TpGE |Page Erase Cycle Time (Note 4) — 128453 — FRC Cycles —

Note 1: Datain “Typical”’ column is at 3.3V, +25°C unless otherwise stated.
2:  The minimum PBCLKS for row programming is 4 MHz.

3: Refer to the “PIC32 Flash Programming Specification” (DS60001145) for operating conditions during
programming and erase cycles.

4: This parameter depends on FRC accuracy (see Table 44-27) and FRC tuning values (see the OSCTUN register:
Register 8-2).

TABLE 44-16: DC CHARACTERISTICS: PROGRAM FLASH MEMORY WAIT STATES

Standard Operating Conditions: Vbbio = 2.2V to 3.6V,
DC CHARACTERISTICS VDDCoRE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
Required Flash Wait States(?) SYSCLK Units Conditions
With ECC:
0 Wait states 0 <SYSCLK <60 MHz .
1 Wait state 60 <SYSCLK <120
2 Wait states 120 < SYSCLK < 200
Without ECC:
0 Wait states 0<SYSCLK <74 MHz .
1 Wait state 74 < SYSCLK <140
2 Wait states 140 < SYSCLK < 200

Note 1: To use Wait states, the Prefetch module must be enabled (PREFEN<1:0> # 00) and the PFMWS<2:0>
bits must be written with the desired Wait state value.
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TABLE 44-54: EBI TIMING REQUIREMENTS

Standard Operating Conditions: Vbbio=2.2V to 3.6V,
AC CHARACTERISTICS Vbbcore = 1.7V to 1.9V (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
Pz’i\lr(a)\m. Symbol Characteristic Min. Typ. Max. Units Conditions
EB10 |TeBICLK |Internal EBI Clock Period 5 — — ns —
(SYSCLK)
EB11 |TeBiRC |EBI Read Cycle Time 10 — — ns —
(TRC<5:0>)
EB12 |TeBIPRC |EBI Page Read Cycle Time 10 — — ns —
(TPRC<3:0>)
EB13 |TeBlAs |EBI Write Address Setup (TAS<1:0>) 5 — — ns —
EB14 |TeBiwp |EBI Write Pulse Width 5 — — ns —
(TWP<5:0>)
EB15 |TeBIWR |EBI Write Recovery Time 5 — — ns —
(TWR<1:0>)
EB16 |Tesico |EBI Output Control Signal Delay — — 5 ns See Note 1
EB17 |TeBibo |EBI Output Data Signal Delay — — 5 ns See Note 1
EB18 |TeBiDS |EBI Input Data Setup 25 — — ns See Note 1
EB19 |TesibH |EBI Input Data Hold 15 — — ns See Note 1, 2

Note 1: Maximum pin capacitance = 10 pF.
2: Hold time from EBI Address change is 0 ns.

TABLE 44-55: GLCD CONTROLLER TIMING SPECIFICATIONS

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

Pz’i\lr(a)\m. Symbol Characteristic Min. Typ. Max. Units Conditions
GD20 [tGCLK |Pixel Clock Frequency — — 50 MHz —
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