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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

288-LFBGA

288-LFBGA (15x15)
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PIC32MZ Graphics (DA) Family

REGISTER 4-6: SBTXELOG1: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 1

‘X’ = 0-13)

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, C u-0 u-0 U-0 R/W-0, C R/W-0, C R/W-0, C R/W-0, C

’ MULTI — — — CODE<3:0>
u-0 u-0 u-0 U-0 u-0 u-0 U-0 U-0
23:16
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
15:8
INITID<7:0>
-0 R0 R-0 | R0 | R-0 U-0 R-0 | R-0 R-0
' REGION<3:0> — CMD<2:0>
Legend: C = Clearable bit
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 MULTI: Multiple Permission Violations Status bit
This bit is cleared by writing a ‘1.
1 = Multiple errors have been detected
0 = No multiple errors have been detected

bit 30-28 Unimplemented: Read as ‘0’

bit 27-24 CODE<3:0>: Error Code bits
Indicates the type of error that was detected. These bits are cleared by writing a ‘1’.

1111 = Reserved
1101 = Reserved

0011 = Permission violation
0010 = Reserved

0001 = Reserved

0000 = No error

bit 23-16 Unimplemented: Read as ‘0’

Note:  Refer to Table 4-8 for the list of available targets and their descriptions. I
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TABLE 7-1:

MIPS32® microAptivi™ MICROPROCESSOR CORE EXCEPTION TYPES (CONTINUED)

Exception Type

(In Order of Description Branches to S_tatus Debug Bits EXCCODE XC32 Function Name
o Bits Set Set
Priority)
Instruction An instruction could not be completed because it EBASE+0x180 EXL — OxOAor |_general _exception_handl er
Validity was not allowed to access the required resources 0x0B
Exceptions (Coprocessor Unusable) or was illegal (Reserved
Instruction). If both exceptions occur on the same
instruction, the Coprocessor Unusable Exception
takes priority over the Reserved Instruction
Exception.
Execute An instruction-based exception occurred: Integer EBASE+0x180 EXL — 0x08-0x0C | _gener al _excepti on_handl er
Exception overflow, trap, system call, breakpoint, floating
point, or DSP ASE state disabled exception.
Tr Execution of a trap (when trap condition is true). EBASE+0x180 EXL — 0x0D _gener al _excepti on_handl er
DDBL/DDBS EJTAG Data Address Break (address only) or 0xBFCO0_0480 — DDBL or — —
EJTAG data value break on store (address + DDBS
value).
WATCH A reference to an address that is in one of the EBASE+0x180 EXL — 0x17 _gener al _excepti on_handl er
Watch registers (data).
AdEL Load address alignment error. User mode load EBASE+0x180 EXL — 0x04 _general _excepti on_handl er
reference to kernel address.
AdES Store address alignment error. User mode store to EBASE+0x180 EXL — 0x05 _general _excepti on_handl er
kernel address.
TLBL Load TLB miss or load TLB hit to page with V = 0. EBASE+0x180 EXL — 0x02 _gener al _excepti on_handl er
TLBS Store TLB miss or store TLB hit to page with V = 0. EBASE+0x180 EXL — 0x03 _general _excepti on_handl er
DBE Load or store bus error. EBASE+0x180 EXL — 0x07 _gener al _excepti on_handl er
DDBL EJTAG data hardware breakpoint matched in load 0xBFCO0_0480 — DDBL — —
data compare.
CBrk EJTAG complex breakpoint. 0xBFCO0_0480 — DIBIMPR, — —
DDBLIMPR,
and/or
DDBSIMPR

Lowest Priority
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
g ~ o ® Bits "
T ¥ F-’Ew 2 T
<8 58 | &€ &
g ) g 8 = 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 1771 16/0 =
<
0270 | 1PC19 31:16 — — — ADCD20IP<2:0> ADCD201S<1:0> — — — ADCD19IP<2:0> ADCD19IS<1:0> (0000
15:0 — — — ADCD18IP<2:0> ADCD18IS<1:0> — — — ADCD17IP<2:0> ADCD171S<1:0> (0000
0280| 1PC20 31:16 — — — ADCD241P<2:0> ADCD241S<1:0> — — — ADCD23IP<2:0> ADCD23IS<1:0> (0000
15:0 — — — ADCD22IP<2:0> ADCD221S<1:0> — — — ADCD21IP<2:0> ADCD211S<1:0> (0000
0290 | 1PC21 31:16 — — — ADCD28IP<2:0> ADCD28IS<1:0> — — — ADCD27IP<2:0> ADCD271S<1:0> (0000
15:0 — — — ADCD261P<2:0> ADCD261S<1:0> — — — ADCD25|P<2:0> ADCD25IS<1:0> (0000
31:16 — — — ADCD32|P<2:0> ADCD32IS<1:0> — — — ADCD31IP<2:0> ADCD311S<1:0> (0000
02A0] 1PC22 15:0 — — — ADCD30IP<2:0> ADCD30IS<1:0> — — — ADCD29IP<2:0> ADCD29IS<1:0> (0000
0280| 1PC23 31:16 — — — ADCD361P<2:0> ADCD361S<1:0> — — — ADCD35IP<2:0> ADCD35IS<1:0> (0000
15:0 — — — ADCD34|P<2:0> ADCD34IS<1:0> — — — ADCD33IP<2:0> ADCD33IS<1:0> (0000
02c0| 1Pc24 31:16 — — — ADCDA40I1P<2:0> ADCDA401S<1:0> — — — ADCD39IP<2:0> ADCD39IS<1:0> (0000
15:0 — — — ADCD38IP<2:0> ADCD38IS<1:0> — — — ADCD37IP<2:0> ADCD371S<1:0> (0000
0200| 1PC25 31:16 — — — USBSRIP<2:0> USBSRIS<1:0> — — — ADCDA43|P<2:0> ADCD43IS<1:0> (0000
15:0 — — — ADCDA421P<2:0> ADCDA421S<1:0> — — — ADCDA41IP<2:0> ADCD411S<1:0> (0000
o260 1pcos 13116 = = = CRPTIP<2:0>(2) CRPTIS<1:0>(2) = = = SBIP<2:0> SBIS<1:0> 0000
15:0 — — — CFDCIP<2:0> CFDCIS<1:0> — — — CPCIP<2:0> CPCIS<1:0> 0000
ozFol 1Pc27 31:16 — — — SPI1TXIP<2:0> SPI1TXIS<1:0> — — — SPI1RXIP<2:0> SPI1RXIS<1:0> 0000
15:0 — — — SPIMEIP<2:0> SPI1EIS<1:0> — — — — — — — — 0000
0300| 1Pc2s 31:16 — — — 12C1BIP<2:0> 12C1BIS<1:0> — — — U1TXIP<2:0> U1TXIS<1:0> 0000
15:0 — — — U1RXIP<2:0> U1RXIS<1:0> — — — U1EIP<2:0> U1EIS<1:0> 0000
0310| 1Pc2g 31:16 — — — CNBIP<2:0> CNBIS<1:0> — — — CNAIP<2:0> CNAIS<1:0> 0000
15:0 — — — 12C1MIP<2:0> 12C1MIS<1:0> — — — 12C1SIP<2:0> 12C181S<1:0> 0000
31:16 — — — CNFIP<2:0> CNFIS<1:0> — — — CNEIP<2:0> CNEIS<1:0> 0000
0320 IPC30 15:0 — — — CNDIP<2:0> CNDIS<1:0> — — — CNCIP<2:0> CNCIS<1:0> 0000
0330 | 1PC31 31:16 — — — CNKIP<2:0> CNKIS<1:0> — — — CNJIP<2:0> CNJIS<1:0> 0000
15:0 — — — CNHIP<2:0> CNHIS<1:0> — — — CNGIP<2:0> CNGIS<1:0> 0000
0340| 1pcaz 31:16 — — — CMP2IP<2:0> CMP2IS<1:0> — — — CMP11P<2:0> CMP1IS<1:0> 0000
15:0 — — — PMPEIP<2:0> PMPEIS<1:0> — — — PMPIP<2:0> PMPIS<1:0> 0000
31:16 — — — DMA1IP<2:0> DMA11S<1:0> — — — DMAOIP<2:0> DMAO0IS<1:0> 0000
0350 IPC33 15:0 — — — USBDMAIP<2:0> USBDMAIS<1:0> — — — USBIP<2:0> USBIS<1:0> 0000
31:16 — — — DMA5IP<2:0> DMA5IS<1:0> — — — DMA4|P<2:0> DMA41S<1:0> 0000
0360 IPC34 15:0 — — — DMA3IP<2:0> DMA3IS<1:0> — — — DMA2IP<2:0> DMA2IS<1:0> 0000
0370 | 1Pcas 31:16 — — — SPI2RXIP<2:0> SPI2RXIS<1:0> — — — SPI2EIP<2:0> SPI2EIS<1:0> 0000
15:0 — — — DMA7IP<2:0> DMA7IS<1:0> — — — DMAGIP<2:0> DMAG6IS<1:0> 0000
03so| 1PC3s 31:16 — — — U2TXIP<2:0> U2TXIS<1:0> — — — U2RXIP<2:0> U2RXIS<1:0> 0000
15:0 — — — U2EIP<2:0> U2EIS<1:0> — — — SPI2TXIP<2:0> SPI2TXIS<1:0> 0000
0390| IPCa7 31:16 — — — CAN1IP<2:0> CAN1IS<1:0> — — — 12C2MIP<2:0> 12C2MIS<1:0> 0000
15:0 — — — 12C2SIP<2:0> 12C2S1S<1:0> — — — 12C2BIP<2:0> 12C2BIS<1:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET,

and INV Registers” for more information.
This bit is only available on devices with a Crypto module.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)

g,_\ = ® Bits "
T g2 g °
2z 22 | & ¢
ER E’ s = | 3us 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 1812 17/1 16/0 x
2= <
£
067c|oFFore 21161 — — - - — - - — — = = — — — VOFF<17:16> 0000

15:0 VOFF<15:1> | — Joooo

sme] — | — | — [ = | = 1 = 1 =1 — 1 = T = 1T = 1T = 1 = 1 = 1 vorF17:16> |0000
0680 | OFF080

15:0 VOFF<15:1> [ —  Joooo

ste] — | — 1 — T — 1 = 1 =1 =1 =1 = | = | — | — 1T = 1 = 1 vorFF<it:1e>  [0000
0684 | OFF081

15:0 VOFF<15:1> [ —  Joooo

ste] — | — ] — T — | = 1 =1 =1 =1 = | = | — | — 1T =1 = 1 vorFF<it:1e>  [o000
0688 | OFF082

15:0 VOFF<15:1> | —  Joooo
068C | OFF083 31:16 _ | _ | _ | _ | _ | _ | _ | _ | _ | _ | _ | _ | - | - | VOFF<17:16> 0000

15:0 VOFF<15:1> | — Joooo

sme] — | — | — [ = | = 1 = 1 =1 — 1 = T = 1T = 1T = 1 = 1 = 1 vorF17:16> |0000
0690 | OFF084

15:0 VOFF<15:1> [ —  Joooo

ste] — [ — | — T — 1T — 1 —71T =T -—-—T1T =1 — 1 = T =1 =T =1 vorFr:16> _ |0000
0694 | OFF085

15:0 VOFF<15:1> [ —  Joooo

ste] — [ — | — | — 1T — 1 — 1 —1 -1 —"1 =1 =1 =1 =1 = 1 vorFr:16> 0000
0698 | OFF086

15:0 VOFF<15:1> —  |oooo
069C | OFF087 31:16 _ | _ | _ | _ | _ | _ | _ | _ | _ | _ | _ | _ | - | - | VOFF<17:16> 0000

15:0 VOFF<15:1> —  |oooo

sl — | — | — [ = | = 1 = 1 =1 — 1 = T = 1T = 1T = 1 = 1 = 1 vorF17:16> |0000
06A0| OFF088

15:0 VOFF<15:1> [ —  Joooo

ste] — | — 1 — T — 1 = 1 =1 =1 =1 = | = | — | — 1T = 1 = 1 vorFF<it:1e>  [0000
06A4 | OFF089

15:0 VOFF<15:1> [ —  Joooo

ste] — | — ] — T — | = 1 =1 =T =1 = | = | — | — 1T = 1 = 1 vorFF<it:1e>  [o000
06A8| OFF090

15:0 VOFF<15:1> | — Joooo
oeac| orroer B8] = L = 1T = 1T = 1T = 1T = 1T =T =1 — | — | — T — T = T = T voFF«17:16> 0000

15:0 VOFF<15:1> | — Joooo

sl — | — | — [ = | = 1 = 1 =1 — 1 = T = 1 = 1T = 1 = 1 = 1 voFF17:16> |0000
06B0 | OFF092

15:0 VOFF<15:1> [ —  Joooo
0684 | oFFoos 316l = I = 1 = 1T =T =1T="1T="1T =" = | = | — | — 1T = 1 = 1 vorFF<it:1e>  [o000

15:0 VOFF<15:1> [ —  Joooo

ste] — | — ] — T — | = 1 =1 =1 =1 = | = | — | — 1T =1 = 1 vorFF<ir:1e>  [o000
06B8| OFF094

15:0 VOFF<15:1> | — Joooo
oeac| oFFogs 2118l — | - T = T =T =T =T =T = 1 - | — | — [ = 1 — 1 = [ vorFm16>  [0000

15:0 VOFF<15:1> | — Joooo
06C0| OFF096 31:16 _ | - | - | - | - | - | - | - | - | - | - | - | - | — | VOFF<17:16> 0000

15:0 VOFF<15:1> [ —  Joooo
06C4| oFFogr 13118 = I = 1 = 1T =T =1T="1T="1T =" = | = | — | — 1T = 1 = 1 vorFF<it:1e>  [0000

15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET,

and INV Registers” for more information.
2: This bit is only available on devices with a Crypto module.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
g ~ = ® Bits "
¥ o8 = °
3| 2E | & g
ER §’ S | = | 3us 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 1812 17/1 16/0 x
£~ o <
£
o764 |OFF137 P16 = — - - — - - = — = = = — — VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0768 | OFF138
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
076C| OFF139
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16>  [0000
0770 | OFF140
15:0 VOFF<15:1> | —  Joooo
0774 | OFF141 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
0778 | OFF142
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
077C| OFF143
15:0 VOFF<15:1> [ —  Joooo
sme] — [ — | = [ — 1 — 1 =— 1 = [ = T = — — — — — VOFF<17:16> _ [0000
0780 | OFF 144
15:0 VOFF<15:1> —  |oooo
0784 | OFF145 31:16 _ | —_ | _ | _ | _ | —_ | _ | —_ | - —_ —_ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> —  |oooo
swme] — [ — T = [ =@ =1 =0T =T =T = — — — — — VOFF<17:16> _ |0000
0788 | OFF146
15:0 VOFF<15:1> [ —  Joooo
ste] — | — 1 — T — 1 = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
078C| OFF147
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =T =1 = = = = = = VOFF<17:16>  |0000
0790 | OFF148
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
0794 | OFF149
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> _ [0000
0798 | OFF150
15:0 VOFF<15:1> [ —  Joooo
o79c| oFF1s1 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ —  Joooo
ste] — | — ] — T — | = 1 =1 =1 =1 = = = = = = VOFF<17:16>  |0000
07A0| OFF152
15:0 VOFF<15:1> | — Joooo
sme] — [ — | — [ — [ = 1 = [ = 1 = 1 = — — — — — VOFF<17:16> 0000
07A4| OFF153
15:0 VOFF<15:1> | — Joooo
stme] — | — | — [ — | = 1 = 1 =1 = 1 = — — — — — VOFF<17:16> 0000
07A8| OFF154
15:0 VOFF<15:1> [ —  Joooo
o7ac| oFriss 21181 — [ = [ = I = I = [ = [ = [ = - = = — — — VOFF<17:16> _ |0000
15:0 VOFF<15:1> [ — Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET,

and INV Registers” for more information.

2: This bit is only available on devices with a Crypto module.
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PIC32MZ Graphics (DA) Family

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.
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PIC32MZ Graphics (DA) Family

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.
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REGISTER 29-34: ADCSYSCFG1: ADC SYSTEM CONFIGURATION 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
14 | R0HCHS | RO.HC,HS | RO.HC HS | RO.HC,HS | RO.HC,HS | RO.HC,HS | R0.HC,HS [ R0.HC Hs
’ AN<31:23>
9316 R-0,HC,HS | R-0,HC,HS | R-0,HC,HS | R-0,HC,HS | R-0,HC,HS | R0,HC,HS | R0,HC,HS | R-0,HC,HS
' AN<23:16>
R-0,HC,HS | R-0,HC,HS | R-0,HC,HS | R0,HC,HS | R0 HC, HS | R0, HC,HS | R0,HC,HS | R-0,HC,HS
15:8
AN<15:8>
R-0,HC,HS | R-0,HC,HS | R-0,HC,HS | R0,HC,HS | R0 HC, HS | R0,HC,HS | R0,HC,HS | R-0,HC,HS
7:0
AN<7:0>
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 31-0

AN<31:0>: ADC Analog Input bits

These bits reflect the system configuration and are updated during boot-up time. By reading these read-
only bits, the user application can determine whether or not an analog input in the device is available.

REGISTER 29-35: ADCSYSCFG2: ADC SYSTEM CONFIGURATION REGISTER 2

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
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 U-0 u-0 U-0 u-0 R-0, HC,HS | R-0,HC,HS | R-0,HC,HS | R-0,HC, HS
' — — — — AN<43:40>
7:0 R-0, HC,HS | R-0,HC,HS | R-0,HC,HS | R-0,HC,HS | R-0,HC, HS | R-0, HC, HS | R-0, HC, HS | R-0, HC, HS
' AN<39:32>
Legend: HS = Hardware Set HC = Cleared by Software
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 31-13
bit 12-0

Unimplemented: Read as ‘0’
AN<43:32>: ADC Analog Input bits

These bits reflect the system configuration and are updated during boot-up time. By reading these read-
only bits, the user application can determine whether or not an analog input in the device is available.
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REGISTER 31-7: ETHPMMO: ETHERNET CONTROLLER PATTERN MATCH MASK 0 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
_ R/W-0 RIW-0 R/W-0 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0
31:24 PMM<31:24>
2316 RwW-0 | Rw-0 | RW-0 | RW-0 | RW-O0 | RW-0 | RW-O0 | RW-0
' PMM<23:16>
158 RwW-0 | Rw-0 | RwW-0 | RW-0 | RW-O0 | RW-0 | RW-O0 | RW-0
' PMM<15:8>
70 RwW-0 | Rw-0 | RwW-0 | RW-0 | RW-O0 | RW-0 | RW-O0 | RW-0
' PMM<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 31-24 PMM<31:24>: Pattern Match Mask 3 bits
bit 23-16 PMM<23:16>: Pattern Match Mask 2 bits
bit 15-8 PMM<15:8>: Pattern Match Mask 1 bits
bit 7-0 PMM<7:0>: Pattern Match Mask 0 bits
Note 1: This register is only used for RX operations.

2:  The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the PMMODE bit
(ETHRXFC<11:8>) = 0.

REGISTER 31-8: ETHPMM1: ETHERNET CONTROLLER PATTERN MATCH MASK 1 REGISTER

Bit Range . . . . . . . Bit
Bit Bit Bit Bit Bit Bit Bit 24/16/8/0
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
124 R/W-0 RIW-0 RIW-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0
31 PMM<63:56>
2316 rRw-0o | Rw-o | Rw-0 | Rw-0 | RwW-0 | RWwW-0 | RW-0 | RMW-0
’ PMM<55:48>
15:8 Rw-0o | Rwo | Rw-0 | Rw-0 | RwW-0 | RWwW-0 | RW-0 | RMW-0
’ PMM<47:40>
70 Rw-0o | Rwo | Rw-0 | Rw-0 | RwW-0 | RWwW-0 | RW-0 | RMW-0
’ PMM<39:32>
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 PMM<63:56>: Pattern Match Mask 7 bits
bit 23-16 PMM<55:48>: Pattern Match Mask 6 bits
bit 15-8 PMM<47:40>: Pattern Match Mask 5 bits
bit 7-0 PMM<39:32>: Pattern Match Mask 4 bits
Note 1: This register is only used for RX operations.

2:

The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the PMMODE bit
(ETHRXFC<11:8>) = 0.

© 2015-2018 Microchip Technology Inc.
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REGISTER 33-1: CVRCON: COMPARATOR VOLTAGE REFERENCE 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 R/W-0 U-0 u-0 U-0 u-0 u-0 u-0 u-0
’ ON — — — — — — —
20 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' — CVROE CVRR CVRSS CVR<3:0>
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 ON: Comparator Voltage Reference On bit

1 = Module is enabled

Setting this bit does not affect other bits in the register.
0 = Module is disabled and does not consume current.
Clearing this bit does not affect the other bits in the register.

bit 14-7 Unimplemented: Read as ‘0’
bit 6 CVROE: CVREFOUT Enable bit

1 = Voltage level is output on CVREFOUT pin

0 = Voltage level is disconnected from CVREFOUT pin
bit 5 CVRR: CVREF Range Selection bit

1 =0to 0.67 CVRSRC, with CVRSRC/24 step size

0 = 0.25 CVRSRC to 0.75 CVRSRC, with CVRSRC/32 step size
bit 4 CVRSS: CVREF Source Selection bit

1 = Comparator voltage reference source, CVRSRC = (VREF+) — (VREF-)

0 = Comparator voltage reference source, CVRSRC = AVDD — AVSS
bit 3-0 CVR<3:0>: CVREF Value Selection 0 < CVR<3:0> < 15 bits

When CVRR =1:

CVREF = (CVR<3:0>/24) ¢ (CVRSRC)

When CVRR =0:

CVREF = 1/4 ¢ (CVRSRC) + (CVR<3:0>/32) ¢ (CVRSRC)
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34.1 Control Registers
TABLE 34-1: HIGH/LOW-VOLTAGE DETECT REGISTER MAP
a Bits
[ — ] (%]
S| o2 = 2
2g| 2t | & ¢
Tg ‘;.',5 E’ 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 237 22/6 21/5 20/4 19/3 18/2 171 16/0 5
2> m <
£
31:16 — — — — — — — — — — — — — — — — 0000
1800 [HLVDCON
15:0 ON — — — VDIR BGVST — HLEVT [HLEVTOUTDIS — — — HLVDL<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note

1:  The register in this table has corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8, and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for
more information.
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FIGURE 36-1:

GRAPHICS LCD CONTROLLER BLOCK DIAGRAM

Control Registers
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Note 1:

R<7:0> = GD<7:0>; G<7:0> = GD<15:8>; B<7:0> = GD<23:16>.
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36.1 Graphics LCD Controller Control Registers
TABLE 36-1: GRAPHICS LCD CONTROLLER REGISTER MAP

2]
8 o 9
FE b 8o 2 [
<_:§ 2E § | Bit31/15 | Bit 30/14 |Bit 29/13|Bit 28/12| Bit 27/11 | Bit 26/10 | Bit 25/9 | Bit 24/8 | Bit 23/7 | Bit 22/6 | Bit 21/5 | Bit 20/4 | Bit 19/3 |Bit 118/2| Bit17/1 | Bit16/0 | &
Ss| &% | & ;
S
ro0o 0LCD 31:16| LCDEN CUE§OR — V%’EC H%':C DEPOL — DITHER vgmc Pp%li( — PGEQMP ';?Z\CIE — — — 0000
MODE 15:0 — — — — — — oJTUQ/UT FOCRL'\QAT RGBSEQ<2:0> — — — — — 0000
Aooa |GLCD 31:16 — — — — — — — — — — — — — — — — 0401
CLKCON 15:0 — — LPREFETCH<5:0> — — CLKDIV<5:0> 0000
A00S GLCD 31:16 RED<7:0> GREEN<7:0> 0000
BGCOLOR | 15:0 BLUE<7:0> ALPHA<7:0> 0000
31:16 — — — — RESX<10:0> 0000
A00OC |GLCDRES
15:0 — — — — RESY<10:0> 0000
Aota [GLCD 31:16 — — — — FPORCHX<10:0> 0000
FPORCH 15:0 — — — — FPORCHY<10:0> 0000
Aot [GLCD 31:16 — — — — BLANKINGX<10:0> 0000
BLANKING | 15:0 — — — — BLANKINGY<10:0> 0000
A01c |BLCD 31:16 — — — — BPORCHX<10:0> 0000
BPORCH 15:0 — — — — BPORCHY<10:0> 0000
A020 |GLCD 31:16 — — — — CURSORX<10:0> 0000
CURSOR 15:0 — — — — CURSORY<10:0> 0000
7030 E;(;_'\%DE 31:16| LAYEREN gl'aﬁ ';?ES/E A'I\_";J,_';A — — — — ALPHA<7:0> 0000
15:0 DESTBLEND<3:0> SRCBLEND<3:0> — — — — COLORMODE<3:0> 0000
A034 GLCD 31:16 — — — — STARTX<10:0> 0000
LOSTART 15:0 = = = = STARTY<10:0> 0000
o3 |GLCD 31:16 — — — — SIZEX<10:0> 0000
LOSIZE 15:0 — — — — SIZEY<10:0> 0000
A03c |GLCD 31:16 BASEADDR<31:16> 0000
LOBADDR 15:0 BASEADDR<15:0> 0000
AG40 GLCD 31:16 — — — — — — — — — — — — — — — — 0000
LOSTRIDE | 15:0 STRIDE<15:0> 0000
o4 |GLCD 31:16 — — — — RESX<10:0> 0000
LORES 15:0 — — — — RESY<10:0> 0000
aoso (01D ate[LAYEREN| DISA | FORCE | WUL 1 — — — ALPHA<7:0> 0000
15:0 DESTBLEND<3:0> SRCBLEND<3:0> — — — — | COLORMODE<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: For the PIXELxy bits, x = 0-31 and y = 0-31 (i.e., GLCDCURDATAO contains PIXELOO through PIXELO7 with PIXELOO in the most significant nibble).
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REGISTER 36-18: GLCDCURDATAX: GRAPHICS LCD CONTROLLER CURSOR DATA ‘n’

REGISTER (‘n’ = 0-127)
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
RW-0 R/W-0 R/W-0 RIW-0 R/W-0 RIW-0 R/W-0 RIW-0
31:24 PIXELxy<3:0>(1) PIXELxy<3:0>(1)
Rwo | Rwo | RW0 | RWO RWo [ Rwo | RW- R/W-0
2316 PIXELxy<3:0>(1) PIXELxy<3:0>(1)
Rwo | Rwo | RW0 | RWO RWo [ Rwo [ RW-0 R/W-0
15:8 PIXELxy<3:0>(1) PIXELxy<3:0>(1)
_ RW-0 | RwWo | RW-0 | RwWo RWo | Rwo | Rwo RW-0
70 PIXELxy<3:0>(1) PIXELxy<3:0>(1)
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28 PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits()
bit 27-24 PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits(®)
bit 23-20 PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits()
bit 19-16 PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits()
bit 15-12 PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits(®)
bit 11-8  PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits()
bit 7-4 PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits()
bit 3-0 PIXELxy<3:0>: Pixel ‘xy’ Color Lookup bits(®)

Note 1: For the PIXELxy bits, x = 0-31 and y = 0-31 (i.e., GLCDCURDATAO contains PIXELOO through PIXELO7
with PIXELOO in the most significant nibble).
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REGISTER 40-3:

(x =0 THROUGH 32)

DSGPRX: DEEP SLEEP PERSISTENT GENERAL PURPOSE REGISTER ‘x’

R = Readable bit
-n = Value at POR

W = Writable bit

‘1" = Bit is set

U = Unimplemented bit, read as ‘0’
x = Bit is unknown

‘0’ = Bit is cleared

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 Deep Sleep Persistent General Purpose bits
RW-x | RWwx RW-x |  Rwx | Rwx | Rwx RIW-x RW-x
23:16 Deep Sleep Persistent General Purpose bits
RWx | RWex Rwx | Rwx | Rwx | RWx R/W-x RIW-x
15:8 Deep Sleep Persistent General Purpose bits
. RWx | RWex Rwx | Rwx | Rwx | RWx R/W-x RIW-x
7:0 Deep Sleep Persistent General Purpose bits
Legend:

bit 31-0 Deep Sleep Persistent General Purpose bits

Note:

The contents of the DSGPRO register are retained, even in Deep Sleep and VBAT modes. The DSPGR1
through DSPGR32 registers are disabled by default in Deep Sleep and VBAT modes, but can be enabled
with the DSGPREN bit (DSCON<13>). All register bits are reset only in the case of a VDDCORE Power-on
Reset (POR) event outside of Deep Sleep mode.

© 2015-2018 Microchip Technology Inc.
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TABLE 41-3: DEVICE ID, REVISION, AND CONFIGURATION SUMMARY
g Bits o
3 i-t\l 8o 5 i
gg | 2f | & :
Q
§ é §Z = 31/15 30/14 29/13 28/12 27/111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 E
ET - 2
S
31:16 — — — — — — — — — — — — — — ICACLK | OCACLK (0000
0000 | CFGCON
15:0 — — IOLOCK [PMDLOCK| PGLOCK — — USBSSEN|IOANCPEN — ECCCON<1:0> JTAGEN | TROEN — TDOEN |000B
31:16 VER<3:0> DEVID<27:16> XX XX
0020 | DEVID
15:0 DEVID<15:0> XXXX
31:16 0000
0030 | SYSKEY SYSKEY<31:0> —
15:0 0000
00C0 | cFGEBIA 31:16 — — — — — — — — EBIA23EN |EBIA22EN | EBIA21EN |EBIA20EN |EBIA19EN |EBIA18EN|EBIA17EN | EBIA16EN |0000
15:0 | EBIA15EN | EBIA14EN |[EBIA13EN|EBIA12EN [ EBIA11EN |EBIA10EN | EBIA9EN | EBIASEN | EBIA7EN | EBIAGEN | EBIASEN | EBIA4EN | EBIA3EN | EBIA2EN | EBIA1EN | EBIAOEN (0000
i EBI EBI EBI EBI EBI EBI EBI
o00Do | cecesic |3118| RDYINV3 | RDYINV2 |RDYINVI|  — | RDYEN3 | RDOYEN2 | RDYENT | — - - - - - - RDYLvL | EBIRPEN 0000
15:0 — — EBIWEEN| EBIOEEN — — EBIBSEN1|EBIBSENO|EBICSEN3|EBICSEN2| EBICSEN1 |EBICSENO — — EBIDEN1 | EBIDENO (0000
00E0 | CFGPG 31:16 — — GPUPG<1:0> GLCDPG<1:0> CRYPTPG<1:0> FCPG<1:0> SQIMPG<1:0> SDHCPG<1:0> ETHPG<1:0> 0000
15:0 CAN2PG<1:0> CAN1PG<1:0> — — USBPG<1:0> — — DMAPG<1:0> — — CPUPG<1:0> 0000
31:16 [GLCDPINEN|GLCDMODE | SDCDEN | SDWPEN — — SDWRFTHR<9:0> 0000
00F0 |[CFGCON2
15:0 — — SDRDFTHR<9:0> — SDWPPOL| — GPURESET|0000
31:16| MPLLRDY | MPLLDIS MPLLODIV2<2:0> MPLLODIV1<2:0> MPLL | MPLL — — — — — —  |7Fa0
0100 |CFGMPLL| ) ) VREGRDY | VREGDIS
15:0 MPLLMULT<7:0> INTVREFCON<1:0> MPLLIDIV<5:0> FFFF
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: Reset values are dependent on the specific device.
TABLE 41-4: DEVICE SERIAL NUMBER SUMMARY
» .
1"3 . N ° Bits 3
o ¢t| Qo (= a
28| &c g @
5} 13 i)
‘_:‘,‘ '!-'3 §z - 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 12
=i @ 2
>
31:16 Device Serial Number <31:16> XXXX
4020 | DEVSNO - -
15:0 Device Serial Number <15:0> XXXX
4024 | DEVSN1 31:16 Device Serial Number <31:16> XXXX
15:0 Device Serial Number <15:0> XXXX
31:16 Device Serial Number <31:16> XXXX
4028 | DEVSN2 - -
15:0 Device Serial Number <15:0> XXXX
31:16 Device Serial Number <31:16> XXXX
402C| DEVSN3 - -
15:0 Device Serial Number <15:0> XXXX
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Reset values are dependent on the device variant.
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REGISTER 41-11: CFGEBIC: EXTERNAL BUS INTERFACE CONTROL PIN CONFIGURATION

bit 12

bit 11-10
bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

bit 3-2
bit 1

bit 0

REGISTER (CONTINUED)
EBIOEEN: EBIOE Pin Enable bit

1 = EBIOE pin is enabled for use by the EBI module
0 = EBIOE pin is available for general use

Unimplemented: Read as ‘0’
EBIBSEN1: EBIBS1 Pin Enable bit

1 = EBIBS1 pin is enabled for use by the EBI module
0 = EBIBS1 pin is available for general use

EBIBSENO: EBIBSO Pin Enable bit

1 = EBIBSO pin is enabled for use by the EBI module
0 = EBIBSO pin is available for general use

EBICSEN3: EBICS3 Pin Enable bit

1 = EBICS3 pin is enabled for use by the EBI module
0 = EBICSS pin is available for general use

EBICSEN2: EBICS2 Pin Enable bit

1 = EBICS2 pin is enabled for use by the EBI module
0 = EBICS2 pin is available for general use

EBICSEN1: EBICS1 Pin Enable bit

1 = EBICS1 pin is enabled for use by the EBl module
0 = EBICS1 pin is available for general use

EBICSENO: EBICSO Pin Enable bit

1 = EBICSO pin is enabled for use by the EBI module
0 = EBICSO pin is available for general use

Unimplemented: Read as ‘0’
EBIDEN1: EBI Data Upper Byte Pin Enable bit

1 = EBID<15:8> pins are enabled for use by the EBI module

0 = EBID<15:8> pins have reverted to general use
EBIDENO1: EBI Data Upper Byte Pin Enable bit

1 = EBID<7:0> pins are enabled for use by the EBI module

0 = EBID<7:0> pins have reverted to general use

Note:

When EBIMD = 1, the bits in this register are ignored and the pins are available for general use. I
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Start Condition Stop Condition

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

FIGURE 44-17: I2Cx BUS DATA TIMING CHARACTERISTICS (MASTER MODE)

IM20 > e e M — ! e IM21

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

TABLE 44-42: 12Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE)

Standard Operating Conditions: Vbbio=2.2V to 3.6V,
AC CHARACTERISTICS VDDCORE = 1.7V to 1.9V (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
Pa;\rkz;lm. Symbol Characteristics Min.®) Max. | Units Conditions
IM10 TLo:scL |Clock Low Time |100 kHz mode |TpBCLK2 * (BRG +2)| — us —
400 kHz mode |TPBCLK2 * (BRG +2)| — us —
1 MHz mode TPBCLK2 * (BRG +2)| — us —
(Note 2)
IM11 THi:scL  |Clock High Time {100 kHz mode |TPBCLK2 * (BRG +2)| — us —
400 kHz mode |TPBCLK2 * (BRG +2)| — us —
1 MHz mode TPBCLK2 * (BRG +2)| — us —
(Note 2)
IM20 TrF:scL |SDAx and SCLx |100 kHz mode — 300 ns |Cs is specified to be
Fall Time 400 kHz mode 20 +0.1Cs 300 | ns |from10to400 pF
1 MHz mode — 100 ns
(Note 2)

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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176-Lead Low Profile Quad Flat Pack (2J) - 20x20x1.4 mm Body [LQFP]
With 7x7 mm Exposed Pad

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

A A2
SEATING ¢

PLANE %
o3
A1

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable Protrusion is 0.25mm per side.
D1 and E1 are maximum body size dimensions including mold mismatch.
3. Dimension b does not include dambar protrusion. Allowable dam bar protrusion shall not cause
the lead width to exceed the maximum b dimension by more than 0.08mm
Dambar cannot be located on the lower radius or the foot. Minimum space between protrusion
and adjacent lead is 0.07mm for 0.40mm pitch packages.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Units MILLIMETERS Units MILLIMETERS

Dimension Limits | MIN NOM MAX Dimension Limits | MIN NOM MAX
Number of Leads N 176 Lead Width b 0.13 0.16 0.23
Pitch e 0.40 BSC Lead Thickness c 0.09 - 0.20
Overall Height A - - 1.60 Lead Length L 0.45 0.60 0.75
Standoff A1 0.05 - 0.15 Footprint (L) 1.00 REF
Molded Package Height A2 1.35 1.40 1.45 Bend Radius R1 0.08 - -
Overall Length D 22.00 BSC Bend Radius R2 0.08 - 0.20
Molded Package Length D1 20.00 BSC Foot Angle © 0° 3.5° 7°
Overall Lead Pitch D2 17.20 BSC Lead Angle o1 0° - -
Exposed Pad Length D3 6.90 7.00 7.10 Mold Draft Angle 02 11° 12° 13°
Overall Width E 22.00 BSC Mold Draft Angle 03 11° 12° 13°
Molded Package Width E1 20.00 BSC
Overall Lead Pitch E2 17.20 BSC
Exposed Pad Width E3 6.90 7.00 7.10
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288 Ball Low Profile Fine Pitch Ball Grid Array (4J) - 15x15x1.4 mm Body [LFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals (Balls) N 288
Pitch e 0.80 BSC
Overall Height A - - 1.40
Terminal (Ball) Height A1 0.30 0.35 0.40
Mold Cap Height (A2) 0.70 REF
Substrate Thickness (A3) 0.26 REF
Overall Length D 15.00 BSC
Overall Ball Pitch D1 13.60 BSC
Overall Width E 15.00 BSC
Overall Ball Pitch E1 13.60 BSC
Ball Diameter b 040 | 045 | 050

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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