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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, I2C, IrDA, LINbus, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
120

1MB (1M x 8)

FLASH

640K x 8

1.7V ~ 3.6V

A/D 45x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

176-LQFP Exposed Pad

176-LQFP (20x20)
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PIC32MZ Graphics (DA) Family

REGISTER 4-2: SBFLAGO: SYSTEM BUS STATUS FLAG REGISTER 0
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 — — — — — — — —
2.0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' — ToPGVO® T3PGV T6PGV T2PGV T5PGV T4PGV T1IPGV
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 31-7
bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

Unimplemented: Read as ‘0’

TOPGVO: Target 0 (System Bus 0) Permission Group Violation Status bit(™)
1 = Target 0 (System Bus 0) is reporting a Permission Group (PG) violation
0 = Target 0 (System Bus 0) is not reporting a PG violation

T3PGV: Target 3 (RAM Bank 2) Permission Group Violation Status bit

1 = Target 3 is reporting a Permission Group (PG) violation

0 = Target 3 is not reporting a PG violation

T6PGV: Target 6 (EBI) Permission Group Violation Status bit

1 = Target 6 is reporting a Permission Group (PG) violation

0 = Target 6 is not reporting a PG violation

T2PGV: Target 2 (RAM Bank 1) Permission Group Violation Status bit

1 = Target 2 is reporting a Permission Group (PG) violation
0 = Target 2 is not reporting a PG violation

T5GV: Target 5 (DDR2 Target 1 and Target 2) Permission Group Violation Status bit

1 = Target 5 is reporting a Permission Group (PG) violation
0 = Target 5 is not reporting a PG violation

T4PGV: Target 4 (DDR2 Target 0) Permission Group Violation Status bit

1 = Target 4 is reporting a Permission Group (PG) violation
0 = Target 4 is not reporting a PG violation

T1PGV: Target 1 (Flash Memory) Permission Group Violation Status bit

1 = Target 1 is reporting a Permission Group (PG) violation
0 = Target 1 is not reporting a PG violation

System Bus 0 represents an internal sub-system element and should be treated as a general System Bus
violation.

Note:

All errors are cleared at the source (i.e., SBTXxELOG1, SBTXELOG2, SBTXECLRS, or SBTxECLRMI
registers).

© 2015-2018 Microchip Technology Inc.
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REGISTER 10-4: DCRCCON: DMA CRC 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 u-0 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0

' — — BYTO<1:0> wsoW — — BITO
U-0 U-0 U-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 U-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' — — — PLEN<4:0>(D
0 RW-0 RW-0 RW-0 U-0 U-0 RW-0 | Rw-0 | RW-0
' CRCEN | CRCAPP(M) | CRCTYP — — CRCCH<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 31-30 Unimplemented: Read as ‘0’
bit 29-28 BYTO<1:0>: CRC Byte Order Selection bits
11 = Endian byte swap on half-word boundaries (i.e., source half-word order with reverse source byte order
per half-word)
10 = Swap half-words on word boundaries (i.e., reverse source half-word order with source byte order per
half-word)
01 = Endian byte swap on word boundaries (i.e., reverse source byte order)
00 = No swapping (i.e., source byte order)
bit27  WBO: CRC Write Byte Order Selection bit™®
1 = Source data is written to the destination re-ordered as defined by BYTO<1:0>
0 = Source data is written to the destination unaltered
bit 26-25 Unimplemented: Read as ‘0’
bit 24 BITO: CRC Bit Order Selection bit
When CRCTYP (DCRCCON<5>) =1 (CRC module is in IP Header mode):
1 = The IP header checksum is calculated Least Significant bit (LSb) first (i.e., reflected)
0 = The IP header checksum is calculated Most Significant bit (MSb) first (i.e., not reflected)
When CRCTYP (DCRCCON<5>) =0 (CRC module is in LFSR mode):
1 = The LFSR CRC is calculated Least Significant bit first (i.e., reflected)
0 = The LFSR CRC is calculated Most Significant bit first (i.e., not reflected)
bit 23-13 Unimplemented: Read as ‘0’
bit 12-8 PLEN<4:0>: Polynomial Length bits(D)
When CRCTYP (DCRCCON<5>) = 1 (CRC module is in IP Header mode):
These bits are unused.
When CRCTYP (DCRCCON<5>) =0 (CRC module is in LFSR mode):
Denotes the length of the polynomial — 1.
bit 7 CRCEN: CRC Enable bit
1 = CRC module is enabled and channel transfers are routed through the CRC module
0 = CRC module is disabled and channel transfers proceed normally
Note 1. When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.

© 2015-2018 Microchip Technology Inc. DS60001361F-page 193
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REGISTER 11-9: USBIENCSR1: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 1

(ENDPOINT 1-7)

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

ISO DISNYET — —
AUTOCLR DMAREQEN 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

SENTSTALL | SENDSTALL DATAERR | OVERRUN
CLRDT FLUSH 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

Rwo | Rwo [ Rwo | Rw-0 [ RWo RW-0 RWo | Rwo0

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

bit 30

bit 29

bit 28

bit 27

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.
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.

DMAREQEN: DMA Request Enable Control bit

1 = Enable DMA requests for the RX endpoint.

0 = Disable DMA requests for the RX endpoint.

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

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

n Bits
[}
aﬁg - g &2
° ] o}
29 | @& 5 2
Tg é 610:9’% 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 g
2> [) <
£
15¢8 | RPD2R 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — — — RPD2R<3:0> 0000
moo g Bl = [ = = - o e e e - [ = T = oo
15:0 — — — — — — — — — — — — RPD3R<3:0> 0000
oo Pl = = = = = = = = = = — | — [ =] - [ — ] = [ow
15:0 — — _ _ — — — — — — — — RPD4R<3:0> 0000
ooa oo, B8 = | = [ = = - — - - — - — T — =] - [ — T = oo
15:0 — — — — — — — — — — — — RPD5R<3:0> 0000
e lmoon P = [ = [ = = - = T T — T = Joow
15:0 — — _ _ — — — — — — — — RPD6R<3:0> 0000
o B = [ = [ = = === = = = = — = [ - [ — ] = o
15:0 — — — — — — — — — — — — RPD7R<3:0> 0000
o oo, BEl = | = [ = = [ — T — - - — - — = =] - [ — T = oo
15:0 — — — — — — — — — — — — RPD9R<3:0> 0000
156C |RPDMR L1681 — — — — — — — — — — — — = — = — 0000
15:0 — — — — — — — — — — — — RPD11R<3:0> 0000
15F0 |RPD12R  |oi0] = — — — — — — — — — — — — — — — {0000
15:0 — — — — — — — — — — — — RPD12R<3:0> 0000
oo o, BEE = [ = = [ — T — - - — = =T - T - ] = oo
15:0 — — — — — — — — — — — — RPD14R<3:0> 0000
o lmen POl = = === = = = = === =] - ] -] = fow
15:0 — — — — — — — — — — — — RPE3R<3:0> 0000
ol BE = [ = [ = [ = [ = — [ — | — === — =] - [ — ] = o
15:0 — — — — — — — — — — — — RPE5R<3:0> 0000
o lmees, BES = [ = | = [ = [ — T — 1 — - — [ — - — =T - ] — T = oo
15:0 — — — — — — — — — — — — RPE8R<3:0> 0000
o leon, 8] = [ = [ = [ = [ = — | — == — = = =T -1 -1 = o
15:0 — — — — — — — — — — — — RPE9R<3:0> 0000
oo loron 26| = [ = [ = [ = [ — | — | — | — === — =] [ — ] = o
15:0 — — — — — — — — — — — — RPFOR<3:0> 0000
e RS = [ = [ = [ = - - — = - — =T - ] — T = oo
15:0 — — — — — — — — — — — — RPF1R<3:0> 0000
o loron 8] = | = [ = [ = [ = | = | — = === = =—7T-1 -1 = o
15:0 — — — — — — — — — — — — RPF2R<3:0> 0000
o lmrn, PGl = = = — === e e [ = = oow
15:0 — — — — — — — — — — — — RPF3R<3:0> 0000
oo e, RS = [ = | = [ = - — 1 — - — - — =T - ] — T = oo
15:0 — — — — — — — — — — — — RPF4R<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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15.1 Input Capture Control Registers
TABLE 15-2: INPUT CAPTURE 1 THROUGH INPUT CAPTURE 9 REGISTER MAP
a Bits
< e . % 2
=] [ <}
3s'| @E | § 2
= §’§ j'_f 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 o
2= o <
=
31:16 = = = = = = = = = = = = = = = —  [o000
2000 |IC1CON®
15:0 ON = SIDL = = = FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2010 1c1BUF 118 IC1BUF<31:0> XXXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — [oo00
(@)
2200 | IC2CON™ =5 ON = SIDL = = — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2210 1coBur 2116 IC2BUF<31:0> XXX
15:0 XXXX
31:16 — — — — — — — — — — [ = — — — [ =1 = 0000
(@)
2400 |IC3CON™ =g ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2410 | 1casur 2116 IC3BUF<31:0> XXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — | — 1 — [oooo
(@)
2600 | IC4CON™ =5 ON = SIDL = = — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2610 IcaBUF 116 IC4BUF<31:0> XXXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — [oo00
(@)
2800 | ICSCON™ =5 ON = SIDL = = — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2810 | IcsBUF 5116 IC5BUF<31:0> XXX
15:0 XXXX
31:16 — — — — — — — — — - [ = — — — [ =1 = 0000
(@)
2A00 | IC6CON =75 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2a10| iceBUF o118 IC6BUF<31:0> XXX
15:0 XXXX
31:16 — — — — — — — — — — | = — — — | — 1 — [oooo
(@)
2C00 |IC7TCON =7 ON = SIDL = = — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2c10| I1c7BUF o116 IC7BUF<31:0> XXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — [oo00
(@)
2E00ICBCON™ =75 ON = SIDL = = — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
2e10| IcsBuF o118 IC8BUF<31:0> XXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — [ =1 = 0000
(@)
3000 | ICOCON™ =5 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV | ICBNE ICM<2:0> 0000
3010 | 1coBuF 5116 ICO9BUF<31:0> XXX
15:0 XXXX
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for more

information.
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TABLE 22-1: SERIAL QUADRATURE INTERFACE (SQI) REGISTER MAP (CONTINUED)
a Bits
O~ - ) %)
'o*tl T o o 2
Iuw| BE S 2
[ @
EES § z = | 3115 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 £
£~ @ <
E
3116|  — — — — — — — — — — BDSTATE<3:0> DMA | bmaacTv |0000
2044 | SQIBD |31 2 START
STAT
15:0 BDCON<15:0> 0000
2048 sQiBD [31:16 — — — — | — | — | — — | — | — — — — — — — 0000
POLLCON| 15:0 POLLCON<15:0> 0000
Joac| SQieD [3116]  — = = TXSTATE<3:0> - [ = 1 = TXBUFCNT<5:0> 0000
TXDSTAT [15:0 [ — — — - [ =1 =1 = TXCURBUFLEN<8:0> 0000
J050| SQIBD [31:16]  — = = RXSTATE<3:0> - | -1 = RXBUFCNT<5:0> 0000
RXDSTAT | 15:0 — — — — — — — RXCURBUFLEN<8:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
2054 | SQITHR
15:0 — — — — — — — — — — — — THRES<3:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
SQIMINT
2058 | "SIGEN | 15:0| — _ _ __ |DMAEIS| PKT BD CON CON CON RX RX RX 1B ™ T 0000
: E |DONEISE|DONEISE| THRISE |EMPTYISE| FULLISE | THRISE | FULLISE |EMPTYISE| THRISE | FULLISE |EMPTYISE
Sosc| _ San 31:16] — — DDRCLKINDLY<5:0> SDRDATINDLY<3:0> DDRDATINDLY<3:0> 0000
TAPCON | 15:0 — — SDRCLKINDLY<5:0> DATAOUTDLY<3:0> CLKOUTDLY<3:0> 0000
Jos0| SQit[3116]  — — — — | =1 = — — — — — STATPOS TYPESTAT<1:0> STATBYTES<1:0>  |0000
MEMSTAT | 15:0 STATCMD<15:0> 0000
] INIT4 ] . :
04| SQI[3116]  — — — SCHECK | INITICOUNT<1:0> |  INITATYPE<1:0> INIT1CMD3<7:0> 0000
XCON3
15:0 INIT1CMD2<7:0> INIT1CMD1<7:0> 0000
sqi  [31:16]  — — — INIT2 1 |NIT2COUNT<1:0> |  INIT2TYPE<1:0> INIT2CMD3<7:0> 0000
2068 XCON4 SCHECK
15:0 INIT2CMD2<7:0> INIT2CMD1<7:0> 0000
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FIGURE 27-6: FORMAT OF BD_DSTADDR
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 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.

FIGURE 27-7: FORMAT OF BD_NXTADDR
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 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.

FIGURE 27-8: FORMAT OF BD_UPDPTR
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 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.

© 2015-2018 Microchip Technology Inc. DS60001361F-page 419



PIC32MZ Graphics (DA) Family

Step 4: The user sets the ON bit to ‘1°, which enables
the ADC control clock. The following ADCx activation
sequence is to be followed at all times:

Step 5: The user waits for the interrupt/polls the BGVR-
RDY bit (ADCCON2<31>) and the WKRDYx bit
(ADCANCON<15,13:8>) = 1, which signals that the
device analog environment (band gap and VREF) is
ready.

Step 6: Set the DIGENx bit (ADCCON3<15,13:8>) to
‘1", which enables the digital circuitry to immediately
begin processing incoming triggers to perform data
conversions.

TABLE 29-1: PIC32MZXXDAXX INTERLEAVED ADC THROUGHPUT RATES

Standard non-interleaved dedicated Class_1 ADCx
throughput rate formula is shown in Equation 29-1.

EQUATION 29-1: THROUGHPUT RATE

ADC Throughput Rate = 1/((Sample time + Conversion time)(TAD))
=1/ ((SAMC+# bit resolution+1)(TAD))

Example:
SAMC = 3 TAD, 12-bit mode, TAD = 20 ns = 50 MHz:
Throughput rate:

=1/((3+13)(20 ns))

=1/(16 * 20 ns)

=3.125 msps

#No.of Interleaved ADC TAD(min) = 20ns (50Mhz max)
ADC Possible 12-bit 10-bit 8-bit 6-bit

(max.) msps (max.) msps (max.) msps (max.) msps

1 3.125 msps 3.571 msps 4.167 msps 5.0 msps

2 6.250 msps 7.143 msps 8.333 msps 10.00 msps

3 8.330 msps 10.00 msps 12.50 msps 12.50 msps

4 12.50 msps 12.50 msps 16.667 msps 16.667 msps

Note: Interleaved ADCs in this context means connecting the same analog source signal to multiple dedicated

Class_1 ADCs (i.e., ADCO-ADCS), and using independent staggered trigger sources accordingly for each

interleaved ADC.

Note 1: Prior to enabling the ADC module, the
user application must copy the ADC
calibration data (DEVADCO-DEVADC4,
DEVADCY7; see Register 41-8) from the
Configuration memory into the ADC
Configuration  registers (ADCOCFG-
ADCACFG, ADC7CFG).

2. If VDDIO is greater than 2.5V, set the
AICPMPEN bit (ADCCON1<12>) and
the IOANCPEN bit (CFGCON<7>) to ‘0’.
If VDDIO is less than 2.5V, set both bits

to ‘1’

DS60001361F-page 434
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FIGURE 29-2:
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36.0 GRAPHICS LCD (GLCD)
CONTROLLER

Note 1. 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 54. “Graphics
LCD Controller” (DS60001379), which
is available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The Graphics LCD (GLCD) Controller is designed to
directly interface with display panels with up to 24-bit
color depth.

The GLCD Controller transfers display data from a
memory device and formats it for a display device. The
memory may be internal RAM or DDR2.

The parallel interface at the pins will operate at stan-
dard 3.3V output, requires 28 pins for 24-bit color, and
is shared by general purpose I/O functions.

Key features of the GLCD Controller include:
» Supports a 50 MHz Pixel Clock (dependent on
DDR2 bandwidth)

* Up to 800x480 (WVGA) with Overlay and smaller
with three Overlay layers. High resolution is possi-
ble with smaller displays.

« Color depths: 8, 16(1), 18, and 24 bits

* Up to three design timing layers, each including:
- Configurable Alpha blending
- Configurable Stride and Pitch

* Input formats: RGBA8888, ARGB8888, RGB888,
RGB565, RGBA5551, YUYV, RGB332, LUTS,
and Gray-scale

» Output formats: RGB888, RGB666, BT.656
+ Dithering for 18-bit displays
* High-quality YUV conversion

+ Global color palette look-up table (CLUT) supporting
256 colors

* Global gamma correction, brightness and contrast
support

* Programmable cursors supporting 16 colors

* Programmable polarity on HSYNC, VSYNC, DE,
and PCLK

* Integrated DMA to offload the CPU

* Programmable (level/edge) interrupt on HSYNC and
VSYNC

Note 1: 16-bit color depth is supported through
the GLCDMODE bit (CFGCON2<30>).
When set, functions shared with GDO,
GD1, GD2, GD8, GD9, GD16, GD17,
GD18 are available for general purpose
use.

A block diagram of the GLCD Controller interface is
provided in Figure 36-1.
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TABLE 38-1: DDR SDRAM CONTROLLER REGISTER SUMMARY (CONTINUED)
g Bits
5% 5, S 2
8| ZE g 2
El é E’z = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 2418 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 ;
.;
s0es | PR 31:16 — — — — — — — — — — — — WAIT<8:5> 0000
CMD210 15:0 WAIT<4:0> BNKADDRCMD<2:0> MDADDRHCMD<7:0> 0000
soec |POR 31:16|  — = | =1 = 1 = = = | = — - [ = — WAIT<8:5> 0000
CMD211 15:0 WAIT<4:0> BNKADDRCMD<2:0> MDADDRHCMD<7:0> 0000
80Fo |PPR 31:16 — — — - | = — - | = — - | = — WAIT<8:5> 0000
CMD212 15:0 WAIT<4:0> BNKADDRCMD<2:0> MDADDRHCMD<7:0> 0000
s0F4 |DDR 31:16 = - | =1 =1 = = — | = = — | = = WAIT<8:5> 0000
CMD213 15:0 WAIT<4:0> BNKADDRCMD<2:0> MDADDRHCMD<7:0> 0000
sors |PPR 31:16] — - [ =1 =1 = — - [ = — - [ = — WAIT<8:5> 0000
CMD214 15:0 WAIT<4:0> BNKADDRCMD<2:0> MDADDRHCMD<7:0> 0000
soFc |PPR 3116 — - [ =1 =1 = — - [ = — - [ = — WAIT<8:5> 0000
CMD215 15:0 WAIT<4:0> BNKADDRCMD<2:0> MDADDRHCMD<7:0> 0000
SCL SCL
9100 |[PDR 3116 - - PHCAL | START - SCLEN — = = = — — — — = = 0000
SCLSTART [~ _ _ — — _ _ — _ _ _ _ _ _ _ SCL SCL 10000
UBPASS | LBPASS
910G |PDR 31:16 — — — — — — — = = = = = = 0000
SCLLAT 15:0 — — — — — — — — DDRCLKDLY<3:0> CAPCLKDLY<3:0> 0000
9118 |PPR 31:16 — — — — — — — ODTCSW — — — — — — — — 0000
SCLCFGO0 15:0 — — — — — — — — RCASLAT<3:0> - — DDR2 | BURSTS8 (0000
911c [PBR 7 DBL -
SCLCFG1 15:0 _ — — REFDLY WCASLAT<3:0> — — = — — = = SCLSEN |0000
DDR 31:16 = PREAMBDLY<1:0> | RCVREN — = — — DRVSTRPFET<3:0> DRVSTRNFET<3:0> 0000
9120 |pHyPADCON | 15:0 | — HALE | Ry | — — — NOEXT | roee | ODTPUCAL<1:0> | ODTPDCAL<10> | AU2C ‘ o ‘ ODTEN ‘ ODTSEL |0000
9124 ES&DLLR 31:16 DLYSTVAL<3:0> — REE))ELIB RECALIBCNT<17:8> 0000
15:0 RECALIBCNT<7:0> — — — — — — — — 0000
9128 DDR 31:16 — — — — = — — — — — — — — — — — 0000
PHYDLLCTRL | 15:0 = = = = = = = — DDRDLLTRIM<7:0> 0000
9140 31:16 — — — — — — — — — — — = = — — — 0000
DDR
PHYCLKDLY | 150 | — _ _ _ _ — — — — — | ueoks | s — CLKDLYDELTA<2:0> 0000
31116 — = = — — — — ANL = = = = — — — —  |0000
915C [0 Bvp DLLBYP
15:0 — — — — — — — — — — — — — — — — 0000
916C DDR 31:16 — — — — = — — — — — — — — — — — 0000
SCLCFG2 15:0 — — — — — — — — — — — — — — SCLLANSEL<1:0> |0000
9188 |DDR 31:16 SCLBANKADR<3:0> SCLCOLADR<12:0> 0000
PHYSCLADR | 15:0 SCLROWADR<15:0> 0000

AllweH (vq@) salydeis zinzeold
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REGISTER 39-1:

SDHCBLKCON: SDHC BLOCK 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
RIW-0 RIW-0 RW-0 RW-0 RW-0 RIW-0 RW-0 RW-0
3124 BCOUNT<15:8>()
RWO [ RW-0 Rwo | Rw-o | RW-0 R/W-0 RW-0 | RW-0
23:16 BCOUNT<7:0>®
u-0 U-0 u-0 u-0 u-0 u-0 RW-0 | RWo0
15:8 — — — — — — BSIZE<9:8>®)
_ RW-0 RIW-0 RW-0 RW-0 RW-0 RW-0 RW-0 | RwWo
70 BSIZE<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 BCOUNT<31:0>: Blocks Count for Current Transfer bits(?)

bit 15-10
bit 9-0

Note 1:

These bits represent the number of blocks. The software sets this value between 1 and 65,535 blocks and
the SDHC decrements the count after each block transfer and stops when the count reaches zero.
OxFFFF = 65,535 blocks

0x0002 = 2 blocks

0x0001 = 1 block

0x0000 = Stop count Blocks Count for Current Transfer bits

Unimplemented: Read as ‘0’
BSIZE<9:0>: Transfer Block Size bits(®

These bits specify the block size of the data transfer for CMD17, CMD18, CMD24, CMD25, and CMD53.
0x200 = 512 bytes
Ox1FF = 511 bytes

0x002 = 2 bytes
0x001 = 1 byte
0x000 = No data transfer

These bits are only used when the BCEN bit (SDHCMODE<1>) is set to '1' and is valid only for multiple
block transfers. The BCOUNT<15:0> bits need not be set if the BSIZE bit (SDHCMODE<5>) is set to '0".

These bits can only be accessed when no transactions are in progress. Read operations during transfers
will return an invalid value and write operations to these bits will be ignored.
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REGISTER 39-12: SDHCSTAT2: SDHC STATUS 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
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-0, HC u-0 u-0 R-0, HC R-0, HC R-0, HC R-0, HC R-0, HC
’ CNISSE — — ACIDXE ACEBE ACCRCE ACTOE | ACNEXEC
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 31-8 Unimplemented: Read as ‘0’
bit 7 CNISSE: Command Not Issued by Auto CMD12 Error bit
1 = Command was not issued
0 = No error
bit 6-5 Unimplemented: Read as ‘0’
bit 4 ACIDXE: Auto CMD12 Index Error bit
1 = Index error was generated
0 = Index error was not generated
bit 3 ACEBE: Auto CMD12 End Bit Error bit
1 = End bit error was generated
0 = End bit error was not generated
bit 2 ACCRCE: Auto CMD12 CRC Error bit
1 = CRC error was generated
0 = CRC error was not generated
bit 1 ACTOE: Auto CMD12 Time-out Error bit
1 = Time-out error was generated
0 = Time-out error was not generated
bit 0 ACNEXEC: Auto CMD12 Not Executed bit

1 = Auto CMD12 was not executed
0 = Auto CMD12 was executed
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REGISTER 39-16: SDHCADESTAT:. SDHC ADMA ERROR STATUS 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 — — — — — — — —
70 u-0 u-0 u-0 u-0 u-0 R-0, HC R-0, HC R-0, HC
' — — — — — ADLMERR ADERRST<1:0>
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 31-3 Unimplemented: Read as ‘0’
bit 2 ADLMERR: ADMA Length Mismatch Error bit
1 = Length mismatch error has occurred
0 = Length mismatch error has not occurred
bit 1-0  ADERRST<1:0>: ADMA Error State bits

11 = Data transfer error
10 = Reserved

01 = Fetch descriptor error
00 = Stop DMA error

REGISTER 39-17: SDHCAADDR: SDHC ADMA ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
RIW-0 R/W-0 RIW-0 RIW-0 RIW-0 R/W-0 R/W-0 R/W-0
3124 ADDR<31:24>
rRwo [ RrRwo | RrRwo | Rwo | Rwo | Rrwo | Rwo [ RwWo
23:16 ADDR<23:16>
rRwo | Rwo | Rrwo | RrRwo | RrRwo | Rwo | Rwo | Rwo
15:8 ADDR<15:8>
_ rRwo | Rwo | Rrwo | RrRwo | RrRwo | Rwo | Rwo | Rwo
70 ADDR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 ADDR<31:0>: ADMA Address Register bits
These bits contain the address of the executing command of the ADMA descriptor table.
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REGISTER 40-1: DSCON: DEEP SLEEP 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
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 HC, RIW-y u-0 R/W-0 R/W-0 u-0 u-0 u-0 R/W-0
' DSEN® — DSGPREN | RTCDIS — — — RTCCWDIS
20 u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0
' — — — — — — DSBOR®@ | RELEASE
Legend: HC = Hardware Cleared y = Value set from Configuration bits on POR
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

bit 14
bit 13

bit 12

bit 11-9
bit 8

bit 7-2
bit 1

bit 0

Note 1:

DSEN: Deep Sleep Enable bit(1)

1 = Deep Sleep mode is entered on a WAI T instruction
0 = Sleep mode is entered on a WAI T instruction

Unimplemented: Read as ‘0’
DSGPREN: General Purpose Registers Enable bit

1 = General purpose register retention is enabled in Deep Sleep mode
0 = No general purpose register retention in Deep Sleep mode

RTCDIS: RTCC Module Disable bit

1 = RTCC module is not enabled
0 = RTCC module is enabled

Unimplemented: Read as ‘0’
RTCCWDIS: RTCC Wake-up Disable bit

1 = Wake-up from RTCC is disabled
0 = Wake-up from RTCC is enabled

Unimplemented: Read as ‘0’
DSBOR: Deep Sleep BOR Event Status bit(®

1 = DSBOREN was enabled and VDDCORE dropped below the DSBOR threshold during Deep Sleep(z)
0 = DSBOREN was disabled, or VDDCORE did not drop below the DSBOR threshold during Deep Sleep

RELEASE: I/O Pin State Release bit

1 = Upon waking from Deep Sleep, the I/O pins maintain their previous states
0 = Release I/O pins and allow their respective TRIS and LAT bits to control their states

To enter Deep Sleep mode, Sleep mode must be executed after setting the DSEN bit.

Unlike all other events, a Deep Sleep Brown-out Reset (BOR) event will not cause a wake-up from Deep
Sleep mode; this bit is present only as a status bit.
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41.3 High-Voltage Detect (HVYD1V8) on
VDDR1V8

The High-Voltage Detect (HVD) module monitors the
DDR2 PHY voltage at the VDDR1v8 supply voltage
(1.8V). If a dangerously high voltage is detected, the
device is held in reset as long as the HVD condition
persists.

Recovery from an HVD event is indicated by the
HVD1V8R bit (RCON<29>).

41.4 On-Chip Voltage Regulator

The core and digital logic for all PIC32MZ DA devices
is designed to operate at a nominal 1.8V. To simplify
system designs, devices in the PIC32MZ DA family
incorporate an on-chip regulator providing the required
core logic voltage from VDDIO.

41.41 ON-CHIP REGULATOR AND POR

It takes a fixed delay for the on-chip regulator to generate
an output. During this time, designated as Tpu, code
execution is disabled. TPU is applied every time the
device resumes operation after any power-down,
including Sleep mode.

41.4.2 ON-CHIP REGULATOR AND BOR

PIC32MZ DA devices also have a simple brown-out
capability. If the voltage supplied to the regulator is
inadequate to maintain a regulated level, the regulator
Reset circuitry will generate a Brown-out Reset. This
event is captured by the BOR flag bit (RCON<1>). The
brown-out voltage levels are specific in Section 44.1
“DC Characteristics”.

41.5 On-chip Temperature Sensor

PIC32MZ DA devices include a temperature sensor
that provides accurate measurement of a device’s
junction temperature (see Section 44.2 “AC
Characteristics and Timing Parameters” for more
information).

The temperature sensor is connected to the ADC
module and can be measured using the shared S&H
circuit (see Section 29.0 “12-bit High-Speed
Successive Approximation Register (SAR) Analog-
to-Digital Converter (ADC)” for more information).

41.6 Programming and Diagnostics

PIC32MZ DA devices provide a complete range of pro-
gramming and diagnostic features that can increase
the flexibility of any application using them. These
features allow system designers to include:

» Simplified field programmability using two-wire
In-Circuit Serial Programming™ (ICSP™)
interfaces

» Debugging using ICSP

« Programming and debugging capabilities using
the EJTAG extension of JTAG

» JTAG boundary scan testing for device and board
diagnostics

PIC32 devices incorporate two programming and diag-

nostic modules, and a trace controller, that provide a

range of functions to the application developer.

FIGURE 41-1: BLOCK DIAGRAM OF
PROGRAMMING,

DEBUGGING AND TRACE

PORTS
PGEC1 X}
PGED1 &—
IcSP™
Controller —
PGEC2 &
PGED2 &—
ICESEL

I &—
00 X} JTAG _
TCK X’_ Controller —
™S @—

JTAGEN DEBUG<1:0>

Core

Instruction Trace [
TRD1
Xli Controller —

DEBUG<1:0>
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44.1 DC Characteristics
TABLE 44-1: OPERATING MIPS VS. VOLTAGE

Vppio Range VDDCORE Max. Frequency
I - Range Temp. Range
Characteristic (in Volts) . | in°C Comments
(Note 1) (in Volts) (in °C) PIC32MZ DA Devices
(Note 1)
DC5 2.2V-3.6V 1.7V-1.9V -40°C to +85°C 200 MHz —

Note 1. Overall functional device operation below operating voltages guaranteed (but not characterized) until
Reset is issued. All device Analog modules, when enabled, will function, but with degraded performance
below operating voltages. Refer to Table 44-5 for Reset values.

TABLE 44-2: THERMAL OPERATING CONDITIONS

Rating Symbol | Min. Typ. Max. Unit

Industrial Temperature Devices
Operating Junction Temperature Range TJ -40 — +125 °C
Operating Ambient Temperature Range TA -40 — +85 °C

Power Dissipation:
Internal Chip Power Dissipation:
PINT = VDDIO x (IDD — S I0H) PD PINT + PI/O w
1/0 Pin Power Dissipation:
Piio = S (({VDDIO — VOH} x IoH) + S (VoL x loL))

Maximum Allowed Power Dissipation PDMmAX (Ty—TA)BJA w

TABLE 44-3: THERMAL PACKAGING CHARACTERISTICS

Characteristics Symbol | Typ. Max. Unit Notes
Package Thermal Resistance, 169-pin LFBGA (11x11x1.4 mm) 6JA 25 — °C/W 1
Package Thermal Resistance, 169-pin LFBGA (11x11x1.56 mm) 0JA 24 — °C/W 1,2
Package Thermal Resistance, 176-pin LQFP (20x20x1.45 mm) 6JA 17 — °C/W 1
Package Thermal Resistance, 176-pin LQFP (20x20x1.45 mm) 6JA 19 — °C/W 1,2
Package Thermal Resistance, 288-pin LFBGA (15x15x1.4 mm) 0JA 22 — °C/W 1

Note 1: Junction to ambient thermal resistance, Theta-JA (6JA) numbers are achieved by package simulations.
2: Devices with internal DDR2 SDRAM.
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TABLE 44-42:

I2Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE) (CONTINUED)

AC CHARACTERISTICS

Standard Operating Conditions: Vbbio=2.2V to 3.6V,

VDDCoRE = 1.7V to 1.9V (unless otherwise stated)
-40°C < TA < +85°C for Industrial

Operating temperature

Param.

No. | Symbol Characteristics Min.® Max. | Units Conditions
IM21 TR:scL |SDAx and SCLx |100 kHz mode — 1000 ns |Cs is specified to be
Rise Time 400 kHz mode 20 +0.1Cs 300 ns |from 10 to 400 pF
1 MHz mode — 300 ns
(Note 2)
IM25 Tsu:DAT |Data Input 100 kHz mode 250 — ns —
Setup Time 400 kHz mode 100 — ns
1 MHz mode 100 — ns
(Note 2)
IM26 THD:DAT |Data Input 100 kHz mode 0 — us —
Hold Time 400 kHz mode 0 0.9 us
1 MHz mode 0 0.3 us
(Note 2)
IM30 Tsu:sTA |Start Condition |100 kHz mode |TpBCLK2 * (BRG +2)| — us | Only relevant for
Setup Time 400 kHz mode |TPBCLK2 * (BRG +2)| — us Rep(;??ted Start
1MHz mode |TPBCLK2* (BRG +2)| — s |condition
(Note 2)
IM31 THD:STA |Start Condition |100 kHz mode |TPBCLK2 * (BRG +2)| — us | After this period, the
Hold Time 400 kHz mode |TPBCLK2 * (BRG +2)| — us first clock pulse is
1MHz mode |TPBCLK2* (BRG +2)| — s |generated
(Note 2)
IM33 Tsu:sTO |Stop Condition |100 kHz mode |TPBCLK2 * (BRG +2)| — us —
Setup Time 400 kHz mode |TPBCLK2 * (BRG +2)| — us
1 MHz mode TpPBCLK2 * (BRG +2)| — us
(Note 2)
IM34 THD:STO |Stop Condition |100 kHz mode |TPBCLK2 * (BRG +2)| — ns —
Hold Time 400 kHz mode |TPBCLK2 * (BRG +2)| — ns
1 MHz mode TpPBCLK2 * (BRG + 2)| — ns
(Note 2)
IM40 TAaA:scL |Output Valid 100 kHz mode — 3500 ns —
from Clock 400 kHz mode — 1000 | ns —
1 MHz mode — 350 ns —
(Note 2)
IM45 TBF:SDA |Bus Free Time |100 kHz mode 4.7 — us | The amount of time
400 kHz mode 13 _ us the bus must be free
1 MHz mode 0.5 — us before anew
transmission can start
(Note 2)
IM50 CB Bus Capacitive Loading — — pF  |See parameter DO58
IM51 TPGD Pulse Gobbler Delay 52 312 ns |See Note 3
Note 1: BRG is the value of the I°C Baud Rate Generator.
2:  Maximum pin capacitance = 10 pF for all 12Cx pins (for 1 MHz mode only).
3:  The typical value for this parameter is 104 ns.
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FIGURE 44-20: CANx MODULE I/O TIMING CHARACTERISTICS
83{;5;;1 : Old Value X : New Value
CA10 CAT1
CiRxPin —\.
(input) \ /L
: CA20

TABLE 44-44: CANx MODULE I/O TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: Vbbio=2.2V to 3.6V,

VDDCoRE = 1.7V to 1.9V (unless otherwise stated)
-40°C < TA < +85°C for Industrial

Operating temperature

Pilrc?m Symbol Characteristic(t) Min. | Typ.® | Max. | Units Conditions
CA10 TioF Port Output Fall Time — — — ns |See parameter DO32
CANM TioR Port Output Rise Time — — — ns |See parameter DO31
CA20 Tewf Pulse Width to Trigger 700 — — ns —

CAN Wake-up Filter
Note 1: These parameters are characterized but not tested in manufacturing.

2:

Data in “Typ” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance only

and are not tested.
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