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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

EBI/EMI, Ethernet, 12C, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
120

2MB (2M x 8)

FLASH

512K x 8

2.3V ~ 3.6V

A/D 48x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)
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PIC32MZ Embedded Connectivity (EC) Family

The MIPS architecture defines that the result of a
multiply or divide operation be placed in one of four
pairs of HI and LO registers. Using the Move-From-HI
(MFHI ) and Move-From-LO (MFLO) instructions, these
values can be transferred to the General Purpose
Register file.

In addition to the HI/LO targeted operations, the
MIPS32 architecture also defines a multiply instruc-
tion, MUL, which places the least significant results in
the primary register file instead of the HI/LO register
pair. By avoiding the explicit MFLO instruction
required when using the LO register, and by support-
ing multiple destination registers, the throughput of
multiply-intensive operations is increased.

Two other instructions, Multiply-Add (MADD) and
Multiply-Subtract (MSUB), are used to perform the
multiply-accumulate and multiply-subtract operations.
The MADD instruction multiplies two numbers and then
adds the product to the current contents of the HI and
LO registers. Similarly, the MSUB instruction multiplies
two operands and then subtracts the product from the
HI and LO registers. The MADD and MSUB operations
are commonly used in DSP algorithms.

The MDU also implements various shift instructions
operating on the HI/LO register and multiply instruc-
tions as defined in the DSP ASE. The MDU supports all
of the data types required for this purpose and includes
three extra HI/LO registers as defined by the ASE.

Table 3-2 lists the latencies and repeat rates for the
DSP multiply and dot-product operations. The approxi-
mate latencies and repeat rates are listed in terms of
pipeline clocks.

TABLE 3-2: DSP-RELATED LATENCIES
AND REPEAT RATES
Repeat
Op code Latency Rate

Multiply and dot-product without 5 1
saturation after accumulation

Multiply and dot-product with 5 1
saturation after accumulation

Multiply without accumulation 5 1

3.2.3 SYSTEM CONTROL
COPROCESSOR (CP0)

In the MIPS architecture, CPO is responsible for the
virtual-to-physical address translation and cache proto-
cols, the exception control system, the processor’s
diagnostics capability, the operating modes (Kernel,
User and Debug) and whether interrupts are enabled or
disabled. Configuration information, such as cache
size and set associativity, and the presence of options
like microMIPS, is also available by accessing the CPO
registers, listed in Table 3-3.
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PIC32MZ Embedded Connectivity (EC) Family

FIGURE 4-2: MEMORY MAP FOR DEVICES WITH 1024 KB OF PROGRAM MEMORY AND
256 KB OF RAM(1:2)
Virtual Physical
Memory Map Memory Map
OXFFFFFFFF Reserved Y Reserved OXFFFFFFFF
0xF4000000 T
OXF3FFFFFF | External Memory via |g S -
0xF0000000 sQl PR 0x34000000
o
T he | | Ox33FFFFFF
OXE4000000 N~ = Externa Sl\/IQeImory via
OXE3FFFFFF | External Memory via £ y 0x30000000
0xE0000000 EBI
—7 R d
— esene 024000000
Reserved
0xD4000000 Ext M . Ox23FFFFFF
— ernal Memory via
OxD3FFFFFF | External Memory via |¢ @ : EBI yvi
0xD0000000 SQl g 0x20000000
me Ve
Ri d neg Ri d
0XC4000000 eserve x§ eserve OX1FC74000
OXC3FFFFFF | External Memory via Ox1FC73FFF
0xC0000000 EBI Boot Flash
—— (see Figure 4-5)
OXBFFFFFFF TN 0x1FC00000
Reserved
0xBFC74000
Reserved
OXBFC73FFF Boot Flash 0x1F900000
oot Flas
(see Figure 4-5) SERs OX1F8FFFFF
OxBFC00000 (see Table 4-1)
Reserved < 0x1F800000
0xBF900000
OxBF8FFFFF PN Reserved
SFRs 3 0x1D100000
(see Table 4-1) —'®
0xBF800000 8 2 >_ Ox1DOFFFFF
) Q
Reserved 28 Program Flash
0xBD100000 S 0x1D000000
OXBDOFFFFF < Reserved
Program Flash 0x00040000
0xBD000000 3) Ox0003FFFF
RAM
\_ 0x00000000
0XA0040000 Reserved
OXAQ03FFFF
RAM®)
0XA0000000 -/
Reserved \
0x9FC74000
OX9FC73FFF
Boot Flash
(see Figure 4-5)
0x9FC00000
Reserved . @
e}
0x9D100000 Q8 .
OX9DOFFFFF 2%
Program Flash o)
0x9D000000
0x80040000 Reserved
0x8003FFFF
RAM®)
0x80000000 %%
0x00000000 Reserved
Note 1: Memory areas are not shown to scale.
2:  The Cache, MMU, and TLB are initialized by compiler start-up code.
3:  RAM memory is divided into two equal banks: RAM Bank 1 and RAM Bank 2 on a half boundary.
4:  The MMU must be enabled and the TLB must be set up to access this segment.

© 2013-2016 Microchip Technology Inc.
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TABLE 4-16: SYSTEM BUS TARGET 8 REGISTER MAP
A Bits
O~ ()
‘E :&I 9] ) j=) 1]
2 = o 3 <=( o
© é §§ ?:: 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 &"
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
A020| SBT8ELOG1
15:.0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
A024| SBT8ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
A028| SBTS8ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
A030| SBT8ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
A038| SBT8ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
A040( SBTBREGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
AO50( SBT8RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
AO58( SBT8WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
A060| SBTBREG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
A070( SBT8RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
A078| SBT8WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
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 4-6 for the actual reset values.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 5-2: NVMKEY: PROGRAMMING UNLOCK 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
3124 W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
’ NVMKEY<31:24>
] W-0 | weo W-0 | wo | wo | W-0 | W-0 | W-0
23:16 NVMKEY<23:16>
158 wo [ wo W-0 [ wo | wo ] W-0 | W-0 | W-0
’ NVMKEY<15:8>
70 wo [ wo W-0 [ wo [ wo ] W-0 | W-0 | W-0
' NVMKEY<7:0>
Legend:
R = Readable hit 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 NVMKEY<31:0>: Unlock Register bits
These bits are write-only, and read as ‘0’ on any read

| Note:  This register is used as part of the unlock sequence to prevent inadvertent writes to the PFM.
REGISTER 5-3: NVMADDR: FLASH 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
] R/W-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0
3L:24 NVMADDR<31:24>(1)
] RWO [ RwWo0 rRwWo | Rwo | Rw-o0 | RIW-0 R/W-0 RIW-0
23:16 NVMADDR<23:16>(1)
] RWO | Rwo rRwWo | Rwo | Rwo | RIW-0 R/W-0 RIW-0
158 NVMADDR<15:8>(1)
] RW0 | Rw0 rRwo | RrRwo | Rwo | RIW-0 R/W-0 RIW-0
70 NVMADDR<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 NVMADDR<31:0>: Flash Address bits?)

NVMOP§3:0> Flash Address Bits (NVMADDR<31:0>)
Selection
Page Erase Address identifies the page to erase (NVMADDR<13:0> are ignored).

Row Program
Word Program
Quad Word Program

Address identifies the row to program (NVMADDR<11:0> are ignored).

Address identifies the word to program (NVMADDR<1:0> are ignored).

Address identifies the quad word (128-bit) to program (NVMADDR<3:0> bits are
ignored).

For all other NVMOP<3:0> bit settings, the Flash address is ignored. See the NVMCON
register (Register 5-1) for additional information on these bits.

Note 1:

Note:  The bits in this register are only reset by a Power-on Reset (POR) and are not affected by other reset

sources.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
é,« _ ° Bits "
=i g9 2 S
g L2 | & g
£ gs = | sus 30/14 29/13 28/12 27111 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 ;
.;
el — — — — — — — - — — — = — = VOFF<17:16> _ |0000
0660| OFF072
150 VOFF<15:1> | — Joooo
e — | — [ — [ — ] = | — | = | = 1 = _ _ _ _ _ VOFF<17:16>  |0000
0664| OFF073
15:0 VOFF<15:1> | —  Joooo
sue]l — | — | = [ = | = | =T =1 =1 = —_ —_ — —_ —_ VOFF<17:16>  |0000
0668| OFF074
15:0 VOFF<15:1> | — Joooo
e — | — [ — [ — ] = | — | = | = 1 = _ _ _ _ _ VOFF<17:16>  |0000
066C| OFFO075
150 VOFF<15:1> | —  Joooo
sue]l — | — | = [ = | = | =T =1 =1 = —_ —_ — —_ —_ VOFF<17:16>  |0000
0670| OFF076
15:0 VOFF<15:1> | —  Joooo
sl — | — | — | = ] = [ = | = | = T = —_ —_ — —_ —_ VOFF<17:16>  |0000
0674| OFF077®
150 VOFF<15:1> | — Joooo
e — | — [ — [ =] = | =1 = 1T =1 = _ _ _ _ _ VOFF<17:16>  |0000
0678| OFF078@
15:0 VOFF<15:1> | —  Joooo
sue] — | — | = [ = | = | =T =1 =1 = —_ —_ — —_ —_ VOFF<17:16>  |0000
067C| OFF079
150 VOFF<15:1> | — Joooo
e — | — [ — [ — ] = | — | = | = 1 = = — = = = VOFF<17:16>  |0000
0680| OFF080?
150 VOFF<15:1> | —  Joooo
sue] — | — | = [ = | = | =T =1 =1 = —_ —_ — —_ —_ VOFF<17:16>  |0000
0684 | OFF081®?
15:0 VOFF<15:1> | —  Joooo
e — [ — [ — [ = ] = | = | = | = 1T = _ _ _ _ _ VOFF<17:16>  |0000
0688| OFF082()
150 VOFF<15:1> | — Joooo
e — | — [ — [ =] = | =1 = 1T =1 = = — = = = VOFF<17:16>  |0000
068C| OFF083®@
15:0 VOFF<15:1> | —  Joooo
sl — | — | — | = ] = [ = | = | = T = —_ —_ — —_ —_ VOFF<17:16>  |0000
0690| OFF084®)
150 VOFF<15:1> | — Joooo
e — | — [ — [ — ] = | — | = | = 1 = _ _ _ _ _ VOFF<17:16>  |0000
0694 | OFF085(?
150 VOFF<15:1> | —  Joooo
sue]l — | — | = [ = | = | =T =1 =1 = —_ —_ — —_ —_ VOFF<17:16>  |0000
0698 | OFF086®
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 OxC, respectively. See Section 12.2 “CLR, SET, and INV

Registers” for more information.

This bit or register is not available on 64-pin devices.
This bit or register is not available on devices without a CAN module.
This bit or register is not available on 100-pin devices.
Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.

Bits 31, 30, 29, and bits 5 through O are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.

This bit or register is not available on devices without a Crypto module.
This bit or register is not available on 124-pin devices.
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PIC32MZ Embedded Connectivity (EC) Family

9.0 PREFETCH MODULE

Note: This data sheet summarizes the features
of the PIC32MZ Embedded Connectivity
(EC) Family of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to Section 41. “Prefetch
Module for Devices with L1 CPU
Cache” (DS60001183), which is available
from the Documentation > Reference
Manual section of the Microchip PIC32
web site (www.microchip.com/pic32).

The Prefetch module is a performance enhancing
module that is included in PIC32MZ EC family devices.
When running at high-clock rates, Wait states must be
inserted into Program Flash Memory (PFM) read
transactions to meet the access time of the PFM. Wait
states can be hidden to the core by prefetching and
storing instructions in a temporary holding area that the
CPU can access quickly. Although the data path to the
CPU is 32 bits wide, the data path to the PFM is 128
bits wide. This wide data path provides the same
bandwidth to the CPU as a 32-bit path running at four
times the frequency.

The Prefetch module holds a subset of PFM in
temporary holding spaces known as lines. Each line
contains a tag and data field. Normally, the lines hold a
copy of what is currently in memory to make
instructions or data available to the CPU without Flash
Wait states.

9.1 Features

« 4x16 byte fully-associative lines
¢ One line for CPU instructions

¢ One line for CPU data

« Two lines for peripheral data

¢ 16-byte parallel memory fetch

« Configurable predictive prefetch
« Error detection and correction

A simplified block diagram of the Prefetch module is
shown in Figure 9-1.

FIGURE 9-1: PREFETCH MODULE BLOCK DIAGRAM
SYSCLK
Bus Control Tag Data
g > Prefetch Buffer > g

Line Control

Program Flash Memory (PFM)

© 2013-2016 Microchip Technology Inc.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP
? Bits
(S - [3) %)
- ¥ oz o 2
2d| @ 3 S 2
i = o

Tg '5-'5 §§ - 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 i‘
2> m <
£

31:16 CHPIGN<7:0> — — — — — — — — 0000
1060 | DCHOCON

15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> O0FF
1070 [DCHOECON

15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
1080| DCHOINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE [0000

15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF (0000

31:16 0000
1090 | DCHOSSA CHSSA<31:0>

15:0 0000

31:16 0000
10A0 | DCHODSA CHDSA<31:0>

15:0 0000

3116 — — | = 1T =1 =1 = — — | = — — — | = — — | — |oooo
10B0| DCHOSSIZ

15:0 CHSSIZ<15:0> 0000

3116| — — | = 1T =T =1 = = — [ = = = — [ = = — | —  oooo
10CO0| DCHODSIZ

15:0 CHDSIZ<15:0> 0000

3116 — — | = 1T =1 =1 = — — | = — — — | = — — | — |oooo
10D0|DCHOSPTR

15:0 CHSPTR<15:0> 0000

3116| — — | = 1T =T =1 = = — [ = = = — [ = = — | —  oooo
10EO0 [DCHODPTR

15:0 CHDPTR<15:0> 0000

] = [ = [ = [ = [ = [ = [ =T - [ — [ = = [ = =T =1 =T = Joo
10F0 | DCHOCSIZ

15:0 CHCSIZ<15:0> 0000

3116| — — | = 1T =T =1 = = — [ = = = — [ = = — | —  oooo
1100 [DCHOCPTR

15:0 CHCPTR<15:0> 0000

3116 — — | = 1T =1 =1 = — — | = — — — | = — — | — |oooo
1110 | DCHODAT

15:0 CHPDAT<15:0 0000

31:16 : — — — — — — — — 0000
1190 | eHICON CHPIGN<7:0> |

15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> O0FF
1130 [DCH1ECON

15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
1140 | DCHLINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE |0000

15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |[0000

31:16 0000
1150 | DCH1SSA CHSSA<31:0>

15:0 0000

31:16 0000
1160 | DCH1DSA CHDSA<31:0>

15:0 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for
more information.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 10-9: DCHXxINT: DMA CHANNEL x INTERRUPT CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ)

0 = No interrupt is pending

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = Ablock transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = Acell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = Achannel address error has been detected
Either the source or the destination address is invalid.
0 = No interrupt is pending

DS60001191G-page 182 © 2013-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity (EC) Family

REGISTER 11-5: USBIEOCSRO: USB INDEXED ENDPOINT CONTROL STATUS REGISTER O

(ENDPOINT 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 R/W-0 R/W-0, HC R/W-0 R/W-0, HC
31:24 = = =
_ — — — FLSHFIFO
DISPING DTWREN | DATATGGL
R/W-0, HC R/W-0, HC RIW-0, HC RIC-0, HS RMW-0, HS R-0, HS R-0 R-0
23:16 | SVCSETEND | SVCRPR | SENDSTALL | SETUPEND | DATAEND | SENTSTALL
TXPKTRDY | RXPKTRDY
NAKTMOUT | STATPKT REQPKT ERROR SETUPPKT | RXSTALL
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
7.0
Legend: HC = Hardware Cleared = HS = Hardware Set
R = Readable hit 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 Unimplemented: Read as ‘0’

bit 27

bit 26

bit 25

bit 24

bit 23

bit 22

DISPING: Disable Ping tokens control bit (Host mode)

1 = USB Module will not issue PING tokens in data and status phases of a Hi-Speed Control transfer

0 = Ping tokens are issued

DTWREN: Data Toggle Write Enable bit (Host mode)

1 = Enable the current state of the Endpoint 0 data toggle to be written. Automatically cleared.

0 = Disable data toggle write

DATATGGL: Data Toggle bit (Host mode)

When read, this bit indicates the current state of the Endpoint 0 data toggle.

If DTWREN = 1, this bit is writable with the desired setting.

If DTWREN = 0, this bit is read-only.

FLSHFIFO: Flush FIFO Control bit

1 = Flush the next packet to be transmitted/read from the Endpoint O FIFO. The FIFO pointer is reset and
the TXPKTRDY/RXPKTRDY bit is cleared. Automatically cleared when the operation completes. Should
only be used when TXPKTRDY/RXPKTRDY = 1.

0 = No Flush operation

SVCSETEND: Clear SETUPEND Control bit (Device mode)

1 = Clear the SETUPEND bit in this register. This bit is automatically cleared.

0 = Do not clear

NAKTMOUT: NAK Time-out Control bit (Host mode)

1 = Endpoint 0 is halted following the receipt of NAK responses for longer than the time set by the
NAKLIM<4:0> bits (USBICSR<28:24>)

0 = Allow the endpoint to continue

SVCRPR: Serviced RXPKTRDY Clear Control bit (Device mode)

1 = Clear the RXPKTRDY bit in this register. This bit is automatically cleared.

0 = Do not clear

STATPKT: Status Stage Transaction Control bit (Host mode)
1 = When set at the same time as the TXPKTRDY or REQPKT bit is set, performs a status stage transaction
0 = Do not perform a status stage transaction
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REGISTER 11-6:

USBIEOCSR2: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 2

ENDPOINT 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-o R/W-0 R/W-0 RIW-0 R/W-0 R/W-0
31:24
— — — NAKLIM<4:0>
R/W-0 RIW-0 u-o u-0 u-0 u-0 u-o u-0
23:16
SPEED<1:0> — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-o u-0
15:8
20 u-0 R-0 R0 R-0 R-0 R-0 R0 R-0
' — RXCNT<6:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bitis set

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

X = Bit is unknown

bit 31-29 Unimplemented: Read as ‘0’

bit 28-24 NAKLIM<4:0>: Endpoint 0 NAK Limit bits

The number of frames/microframes (Hi-Speed transfers) after which Endpoint 0 should time-out on receiving
a stream of NAK responses.

SPEED<1:0>: Operating Speed Control bits
11 = Low-Speed
10 = Full-Speed
01 = Hi-Speed
00 = Reserved

bit 23-22

bit 21-7
bit 6-0

Unimplemented: Read as ‘0’

RXCNT<6:0>: Receive Count bits

The number of received data bytes in the Endpoint 0 FIFO. The value returned changes as the contents of
the FIFO change and is only valid while RXPKTRDY is set.

© 2013-2016 Microchip Technology Inc.
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12.3.5 OUTPUT MAPPING

In contrast to inputs, the outputs of the PPS options
are mapped on the basis of the pin. In this case, a
control register associated with a particular pin
dictates the peripheral output to be mapped. The
RPNnR registers (Register 12-2) are used to control
output mapping. Like the [pin name]R registers, each
register contains sets of 4 bit fields. The value of the
bit field corresponds to one of the peripherals, and
that peripheral’s output is mapped to the pin (see
Table 12-2 and Figure 12-3).

Anull output is associated with the output register reset
value of ‘0’. This is done to ensure that remappable
outputs remain disconnected from all output pins by
default.
FIGURE 12-3: EXAMPLE OF
MULTIPLEXING OF
REMAPPABLE OUTPUT
FOR RPFO

RPFOR<3:0>

Default
U1TX Output

0
1
U2RTS Output | 2
RPFO
e |Output Data N
o L X
.

REFCLKO1

12.3.6 CONTROLLING CONFIGURATION
CHANGES

Because peripheral remapping can be changed during
run time, some restrictions on peripheral remapping
are needed to prevent accidental configuration
changes. PIC32MZ EC devices include two features to
prevent alterations to the peripheral map:

« Control register lock sequence
« Configuration bit select lock

12.3.6.1  Control Register Lock

Under normal operation, writes to the RPnR and [pin
namelR registers are not allowed. Attempted writes
appear to execute normally, but the contents of the
registers remain unchanged. To change these
registers, they must be unlocked in hardware. The
register lock is controlled by the IOLOCK Configura-
tion bit (CFGCON<13>). Setting IOLOCK prevents
writes to the control registers; clearing IOLOCK
allows writes.

To set or clear the IOLOCK bit, an unlock sequence
must be executed. Refer to Section 42. “Oscillators
with Enhanced PLL” (DS60001250) in the “PIC32
Family Reference Manual” for details.

12.3.6.2 Configuration Bit Select Lock

As an additional level of safety, the device can be
configured to prevent more than one write session to
the RPnR and [pin name]R registers. The IOL1IWAY
Configuration bit (DEVCFG3<29>) blocks the IOLOCK
bit from being cleared after it has been set once. If
IOLOCK remains set, the register unlock procedure
does not execute, and the PPS control registers cannot
be written to. The only way to clear the bit and re-
enable peripheral remapping is to perform a device
Reset.

In the default (unprogrammed) state, IOL1IWAY is set,
restricting users to one write session.

DS60001191G-page 242
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REGISTER 12-3: CNCONx: CHANGE NOTICE CONTROL FOR PORTx REGISTER (x =A - G)

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 — — — — — — — —
158 R/W-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
’ ON — SIDL — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
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 = Bitis unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15 ON: Change Notice (CN) Control ON bit

1 = CNis enabled
0 = CNis disabled

bit 14 Unimplemented: Read as ‘0’
bit 13 SIDL: Stop in Idle Control bit

1 = CPU Idle mode halts CN operation
0 = CPU Idle mode does not affect CN operation

bit 12-0 Unimplemented: Read as ‘0’
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NOTES:
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REGISTER 26-2: CECON: CRYPTO ENGINE 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 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
70 u-0 R/W-0, HC R/W-0 u-0 u-0 R/W-0 R/W-0 R/W-0
' — SWRST SWAPEN — — BDPCHST | BDPPLEN | DMAEN
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 31-7 Unimplemented: Read as ‘0’
bit 6 SWRST: Software Reset bit
1 = Initiate a software reset of the Crypto Engine
0 = Normal operation
bit 5 SWAPEN: I/O Swap Enable bit
1 = Input data is byte swapped when read by dedicated DMA
0 = Input data is not byte swapped when read by dedicated DMA
bit 4-3 Unimplemented: Read as ‘0’
bit 2 BDPCHST: Buffer Descriptor Processor (BDP) Fetch Enable bit
This bit should be enabled only after all DMA descriptor programming is completed.

1 = BDP descriptor fetch is enabled
0 = BDP descriptor fetch is disabled

bit 1 BDPPLEN: Buffer Descriptor Processor Poll Enable bit
This bit should be enabled only after all DMA descriptor programming is completed.
1 = Poll for descriptor until valid bit is set
0 = Do not poll

bit 0 DMAEN: DMA Enable bit

1 = Crypto Engine DMA is enabled
0 = Crypto Engine DMA is disabled
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REGISTER 28-4:

AD1IMOD: ADC1 INPUT MODE CONTROL 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
' U-0 U-0 U-0 U-0 U-0 U-0 RIW-0 RIW-0
31:24 — — — — — — SH4ALT<1:0>(12)
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RW-0 | RW-O
23:16
SH3ALT<1:0>1:2) SH2ALT<1:0>(1:2) SH1ALT<1:0>(1:2) SHOALT<1:0>(1:2)
' u-0 U-0 U-0 U-0 RW-0 | RMW-0 RW-0 | RMW-0
158 — — — — SH5MOD<1:0> SH4MOD<1:0>
_ RIW-0 RIW-0 RIW-0 RIW-0 RW-0 | RW-0 RW-0 | RW-0
0 SH3MOD<1:0> SH2MOD<1:0> SH1MOD<1:0> SHOMOD<1:0>
Legend:

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 31-26
bit 25-24

bit 23-22

bit 21-20

bit 19-18

bit 17-16

bit 15-12

Note 1:
2:

Unimplemented: Read as ‘0’
SH4ALT<1:0>: Analog Input to Dedicated S&H 4 (SH4) Select bits(1+?)

11 = Reserved

10 = Reserved

01 = Alternate input AN49

00 = Default Class 1 input AN4

SH3ALT<1:0>: Analog Input to Dedicated S&H 3 (SH3) Select bits(1:?)

11 = Reserved

10 = Reserved

01 = Alternate input AN48

00 = Default Class 1 input AN3

SH2ALT<1:0>: Analog Input to Dedicated S&H 2 (SH2) Select bits(1+?)

11 = Reserved

10 = Reserved

01 = Alternate input AN47

00 = Default Class 1 input AN2

SH1ALT<1:0>: Analog Input to Dedicated S&H 1 (SH1) Select bits(1:?)
11 = Reserved

10 = Reserved

01 = Alternate input AN46

00 = Default Class 1 input AN1

SHOALT<1:0>: Analog Input to Dedicated S&H 0 (SHO) Select bits(1+?)
11 = Reserved

10 = Reserved

01 = Alternate input AN45

00 = Default Class 1 input ANO

Unimplemented: Read as ‘0’

Alternate inputs are only available for Class 1 Inputs.

When an alternate input is selected (SHXALT<1:0> # 0), the data, status, and control registers for the
default Class 1 input are still used. Selecting an alternate input changes the physical input source only.
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REGISTER 29-16: CiFLTCONG6: CAN FILTER CONTROL REGISTER 6

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

3124 TETEnz7 || MSELz7<10s | FSEL27<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
2318 "EiTEnze | MSELze<10> | FSEL26<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
% ITETENzs | MSELzs<10> | FSEL25<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
"0 FiTENza | MsELza<i0> | FSEL24<4:0>
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit

-n = Value at POR ‘0’ = Bit is cleared

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

bit 31 FLTEN27: Filter 27 Enable bit

1 = Filter is enabled

0 = Filter is disabled

MSEL27<1:0>: Filter 27 Mask Select bits

11 = Acceptance Mask 3 selected

10 = Acceptance Mask 2 selected

01 = Acceptance Mask 1 selected

00 = Acceptance Mask 0 selected

FSEL27<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

bit 30-29

bit 28-24

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

FLTEN26: Filter 26 Enable bit

1 = Filter is enabled
0 = Filter is disabled

MSEL26<1:0>: Filter 26 Mask Select bits

11 = Acceptance Mask 3 selected

10 = Acceptance Mask 2 selected

01 = Acceptance Mask 1 selected

00 = Acceptance Mask 0 selected

FSEL26<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

bit 23

bit 22-21

bit 20-16

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) bitis ‘0’.
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TABLE 30-5:

ETHERNET CONTROLLER REGISTER SUMMARY (CONTINUED)

a Bits
(G - ) %)
s g2 = @
B 5 | & &
Tg ';-'3 &J g = 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 -
2= [} <
£
2110 ETH 31:16 — — — — — — — — — — — — — — — — 0000
FRMTXOK | 15:0 FRMTXOKCNT<15:0> 0000
| Em s = [ = [ = = = [ = = - [ - [ = [ = [ = [ = T = [ = ] = jow
SCOLFRM | 15:0 SCOLFRMCNT<15:0> 0000
| EW P = T [ = [ = T = T = - [ - [ = [ = [ =T = T = T = T = Joow
MCOLFRM | 15:0 MCOLFRMCNT<15:0> 0000
ol EW P = [ — T — [ — [ — T — T - T - T - [ = [ =T =T =T = T = T = Joow
FRMRXOK | 15:0 FRMRXOKCNT<15:0> 0000
| Em s = [ = [ = = = [ = = - [ - [ = [ = = [ = T = [ = ] = jow
FCSERR | 15:0 FCSERRCNT<15:0> 0000
oo EW P = [ = [ = [ = [ = T = T = [ - [ - [ = [ = [ =T =T = T = T = Joow
ALGNERR | 15:0 ALGNERRCNT<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
2200 | EMACL SOFT SIM RESET RESET RESET RESET
CFG1 ; _ _ _ _ _
150 | RESET RESET RMCS RFUN T™ES TEUN LOOPBACK| TXPAUSE | RXPAUSE | PASSALL |RXENABLE|800D|
31:16 — — — — — — — — — — — — — — — — 0000
2210 | EMACT EXCESS BP PAD CRC
CFG2 : _ _ _
15:0 DFR NOBKOFF | NOBKOFF LONGPRE | PUREPRE | AUTOPAD | VLANPAD | yue o | cuagle |PELAYCRC| HUGEFRM | LENGTHCK | FULLDPLX (4082
31:16 — — — — — — — — — — — — — — — — 0000
2220 | EMACL
IPGT 15:0 — — — — — — — — — B2BIPKTGP<6:0> 0012
EMAC1 |31:16 — — — — — — — — — — — — — | — | — — 0000
2230
IPGR 15:0 — NB2BIPKTGP1<6:0> = NB2BIPKTGP2<6:0> 0C12
EMAC1 |31:16 — — — — | — | — | — — — — — — — | — | — — 0000
2240
CLRT | 15:0 — — CWINDOW<5:0> — — — — RETX<3:0> 370F
EMAC1 |31:16 — — — — | — | — | — — — — — — — | — | — — 0000
2250
MAXF | 15:0 MACMAXF<15:0> 05EE]
31:16 — — — — — — — — — — — — — — — — 0000
2260 | FMACT RESET SPEED
SUPP : _ _ _ _ _ _ _ _ _ _ _ _ _ _
150 RMII RMII 1000
EMAC1 |31:16 — — — — — — — — — — — — — — — — 0000
2270
TEST 15:0 — — — — — — — — — — — — — TESTBP |TESTPAUSE|SHRTQNTA (0000
31:16 — — — — — — — — — — — — — — — — 0000
2280 | EMACL S
MCFG | 15:0 | RESET — — — — — — — — — CLKSEL<3:0> NOPRE | SCANINC |0020
MGMT
31:16 — — — — — — — — — — — — — — — — 0000
2290 | EMACL
MCMD | 15:0 — — — — — — — — — — — — — — SCAN READ 0000
EMAC1 |31:16 — — — — — — — — — — — — — — — — 0000
22A0
MADR | 15:0 — — — PHYADDR<4:0> — — — REGADDR<4:0> 0100
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 ETHSTAT) 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: Reset values default to the factory programmed value.
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REGISTER 30-9: ETHPMCS: ETHERNET CONTROLLER PATTERN MATCH CHECKSUM

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
U-0 U-0 U-0 U-0 uU-0 U-0 U-0 U-0
31:24
U-0 uU-0 U-0 U-0 uU-0 U-0 U-0 U-0
23:16
158 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ PMCS<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
’ PMCS<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 15-8 PMCS<15:8>: Pattern Match Checksum 1 bits
bit 7-0 PMCS<7:0>: Pattern Match Checksum 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 30-10: ETHPMO: ETHERNET CONTROLLER PATTERN MATCH OFFSET 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' PMO<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
’ PMO<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 PMO<15:0>: Pattern Match Offset 1 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.
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144-Lead Plastic Low Profile Quad Flatpack (PL) — 20x20x1.40 mm Body, with 2.00 mm
Footprint [LQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR,
AVR logo, AVR Freaks, BeaconThings, BitCloud, CryptoMemory,
CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KEELOQ,
KEELOQ logo, Kleer, LANCheck, LINK MD, maXStylus,
maXTouch, MedialLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip
Designer, QTouch, RightTouch, SAM-BA, SpyNIC, SST, SST
Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS,
mTouch, Precision Edge, and Quiet-Wire are registered
trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BodyCom, chipKIT, chipKIT logo,
CodeGuard, CryptoAuthentication, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker,
KleerNet, KleerNet logo, Mindi, MiWi, motorBench, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach,
Omniscient Code Generation, PICDEM, PICDEM.net, PICKit,
PICtail, PureSilicon, QMatrix, RightTouch logo, REAL ICE, Ripple
Blocker, SAM-ICE, Serial Quad 1/0, SMART-I.S., SQI,
SuperSwitcher, SuperSwitcher II, Total Endurance, TSHARC,
USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and
ZENA are trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in
the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip
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