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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® M-Class

32-Bit Single-Core

180MHz

CANbus, Ethernet, I12C, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
46

1MB (1M x 8)

FLASH

512K x 8

2.1V ~ 3.6V

A/D 24x12b

Internal
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Surface Mount

64-TQFP

64-TQFP (10x10)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

3.0 CPU

Note 1: This data sheet summarizes the fea-
tures of the PIC32MZ EF family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 50. “CPU for
Devices with MIPS32® microAptiv™
and M-Class Cores” (DS60001192) of
the “PIC32 Family Reference Manual”,
which is available from the Microchip
web site (www.microchip.com/PIC32).

2: The Series 5 Warrior M-class CPU core
resources are available at:
www.imgtec.com.

The MIPS32® M-Class Core is the heart of the
PIC32MZ EF family device processor. The CPU
fetches instructions, decodes each instruction, fetches
source operands, executes each instruction and writes
the results of instruction execution to the proper
destinations.

Key features include:

« 5-stage pipeline

e 32-bit address and data paths

« MIPS32 Enhanced Architecture (Release 5):

- Multiply-accumulate and multiply-subtract
instructions

- Targeted multiply instruction

- Zero/One detect instructions

- \WAI T instruction

- Conditional move instructions (MOVN, MOVZ)
- Vectored interrupts

- Programmable exception vector base

- Atomic interrupt enable/disable

- GPR shadow registers to minimize latency for
interrupt handlers

- Bit field manipulation instructions
- Virtual memory support
* microMIPS™ compatible instruction set:

- Improves code size density over MIPS32, while
maintaining MIPS32 performance.

- Supports all MIPS32 instructions (except branch-
likely instructions)

- Fifteen additional 32-bit instructions and 39 16-bit
instructions corresponding to commonly-used
MIPS32 instructions

- Stack pointer implicit in instruction
- MIPS32 assembly and ABI compatible

« MMU with Translation Lookaside Buffer (TLB)
mechanism:

- 16 dual-entry fully associative Joint TLB
- 4-entry fully associative Instruction and Data TLB
- 4 KB pages

Separate L1 data and instruction caches:

- 16 KB 4-way Instruction Cache (I-Cache)

- 4 KB 4-way Data Cache (D-Cache)

Autonomous Multiply/Divide Unit (MDU):

- Maximum issue rate of one 32x32 multiply per clock

- Early-in iterative divide. Minimum 12 and
maximum 38 clock latency (dividend (rs) sign
extension-dependent)

Power Control:

- Minimum frequency: 0 MHz

- Low-Power mode (triggered by WAI T instruction)
- Extensive use of local gated clocks

EJTAG Debug and Instruction Trace:

- Support for single stepping

- Virtual instruction and data address/value
breakpoints

- Hardware breakpoint supports both address
match and address range triggering.

- Eight instruction and four data complex
breakpoints

iFlowtrace® version 2.0 support:
- Real-time instruction program counter
- Special events trace capability

- Two performance counters with 34 user-
selectable countable events

- Disabled if the processor enters Debug mode
- Program Counter sampling

Four Watch registers:

- Instruction, Data Read, Data Write options

- Address match masking options

DSP ASE Extension:

- Native fractional format data type operations

- Register Single Instruction Multiple Data (SIMD)
operations (add, subtract, multiply, shift)

- GPR-based shift

- Bit manipulation

- Compare-Pick

- DSP Control Access

- Indexed-Load

- Branch

- Multiplication of complex operands

- Variable bit insertion and extraction

- Virtual circular buffers

- Arithmetic saturation and overflow handling

- Zero-cycle overhead saturation and rounding
operations

Floating Point Unit (FPU):
- 1985 IEEE-754 compliant Floating Point Unit
- Supports single and double precision datatypes

- 2008 IEEE-754 compatibility control of NaN
handling and Abs/Neg instructions

- Runs at 1:1 core/FPU clock ratio

© 2015-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

3.4 EJTAG Debug Support

The processor core provides for an Enhanced JTAG
(EJTAG) interface for use in the software debug of
application and kernel code. In addition to standard
User mode and Kernel modes of operation, the proces-
sor core provides a Debug mode that is entered after a
debug exception (derived from a hardware breakpoint,
single-step exception, etc.) is taken and continues until
a Debug Exception Return (DERET) instruction is
executed. During this time, the processor executes the
debug exception handler routine.

The EJTAG interface operates through the Test Access
Port (TAP), a serial communication port used for trans-
ferring test data in and out of the core. In addition to the
standard JTAG instructions, special instructions
defined in the EJTAG specification specify which
registers are selected and how they are used.

3.5 MIPS DSP ASE Extension

The MIPS DSP Application-Specific Extension
Revision 2 is an extension to the MIPS32 architecture.
This extension comprises new integer instructions and
states that include new HI/LO accumulator register
pairs and a DSP control register. This extension is
crucial in a wide range of DSP, multimedia, and DSP-
like algorithms covering Audio and Video processing
applications. The extension supports native fractional
format data type operations, register Single Instruction
Multiple Data (SIMD) operations, such as add,
subtract, multiply, and shift. In addition, the extension
includes the following features that are essential in
making DSP algorithms computationally efficient:

« Support for multiplication of complex operands

 Variable bit insertion and extraction

* Implementation and use of virtual circular buffers

« Arithmetic saturation and overflow handling
support

» Zero cycle overhead saturation and rounding
operations

3.6 microMIPS ISA

The processor core supports the microMIPS ISA,
which contains all MIPS32 ISA instructions (except for
branch-likely instructions) in a new 32-bit encoding
scheme, with some of the commonly used instructions
also available in 16-bit encoded format. This ISA
improves code density through the additional 16-bit
instructions while maintaining a performance similar to
MIPS32 mode. In microMIPS mode, 16-bit or 32-bit
instructions will be fetched and recoded to legacy
MIPS32 instruction opcodes in the pipeline’s | stage, so
that the processor core can have the same microAptiv
UP microarchitecture. Because the microMIPS instruc-
tion stream can be intermixed with 16-bit halfword or
32-bit word size instructions on halfword or word
boundaries, additional logic is in place to address the
word  misalignment  issues, thus minimizing
performance loss.

DS60001320D-page 50
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 4-5: BOOT AND ALIAS TABLE 4-1: SFR MEMORY MAP
MEMORY MAP Virtual Address
Physical Memory Map®  ox1FC74000 Peripheral Base Offset
Start
‘S— - /—C —f - S— ) | 0x1FC70000 System Bus®) OxBF8F0000 | 0x0000
equence/Configuration Space
| >eduencer-oniiguration Sbace™ | ox1rcerFoo Prefetch 0x0000
EBI 0x1000
Boot Flash 2 sQin 0x2000
0x1FC60000 0xBF8EO000
Reserved O0XLFC54020 USB 0x3000
Serial Number® 0x1FC54000 Crypto 0x5000
RNG 0x6000
Sequence/Configuration Space(® Ox1FC50000 CAN1 and CAN2 0x0000
0x1FC4FF00
—————————— Ethernet 0xBF880000 0x2000
O0x1FCA0000 PORTA-PORTK 0xBF860000 | 0x0000
Timerl-Timer9 0x0000
Reserved
0x1FC34000 IC1-1C9 0x2000
__________ OC1-0C9 0xBF840000 0x4000
Unused Configuration Space OX1EC2FE00 X
__________ Comparator 1, 2 0xC000
Upper Boot Alias 12C1-12C5 0x0000
0x1FC20000
X SPI1-SPI6 0x1000
0xBF820000
Reserved UART1-UART6 0x2000
0x1FC14000 PMP 0xE000
__________ Interrupt Controller 0x0000
Confi ti s (2,3) Ox1FC10000 0xBF810000
onfiguration Space OX1ECOEEOD DMA 0x1000
Configuration 0x0000
Lower Boot Alias Flash Controller 0x0600
Ox1EC00000 Watchdog Timer 0x0800
Note 1 Memory areas are not shown to scale. Deadman Timer OxBF800000 0x0A00
2:  Memory locations 0x1FCOFF40 RTCC 0x0C00
through 0x1FCOFFFC are used to
initialize Configuration registers (see CVREF 0xOE00
Section 34.0 “Special Features”). Oscillator 0x1200
3. Refer toSection 4.1.1 “Boot Flash
Sequence and Configuration PPS 0x1400
Spaces” for more information. Note 1: Referto 4.2 “System Bus Arbitration”
4:  Memory locations 0x1FC54020 and for important legal information.
0x1FC54024 contain a unique device
serial number (see Section 34.0
“Special Features”).
5:  This configuration space cannot be
used for executing code in the upper
boot alias.

DS60001320D-page 66 © 2015-2016 Microchip Technology Inc.
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TABLE 4-19: SYSTEM BUS TARGET 11 REGISTER MAP
2] .
&v_g _ © Bits
S ¥ 3 o =) )
Ty Be 5 =2
© é §§ j':‘ 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 Q“:’
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
AC20| SBT11ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
AC24| SBT11ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
AC28| SBT11ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
AC30| SBT11ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
AC38| SBT11ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
AC40| SBT11REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
AC50[ SBT11RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
AC58| SBT11WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
AC60[ SBT11REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
AC70[ SBT11RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
AC78| SBT11WR1
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 with Floating Point Unit (EF) Family

REGISTER 8-3: SPLLCON: SYSTEM PLL 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 R/W-y RW-y R/W-y
31:24
— — — — — PLLODIV<2:0>
U-0 RIW-y RIW-y RIW-y RIW-y RIW-y | RIW-y | RW-y
23:16
— PLLMULT<6:0>
58 u-0 U0 u-0 u-0 U0 rRwy | Rwy | Rwy
' — PLLIDIV<2:0>
o RIW-y U0 U-0 U-0 U0 RW-y | RIW-y | RW-y
' PLLICLK — — — — PLLRANGE<2:0>
Legend: y = Value set from Configuration bits on POR
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 31-27 Unimplemented: Read as ‘0’
bit 26-24 PLLODIV<2:0>: System PLL Output Clock Divider bits
111 = Reserved
110 = Reserved
101 = PLL Divide by 32
100 = PLL Divide by 16
011 = PLL Divide by 8
010 = PLL Divide by 4
001 = PLL Divide by 2
000 = Reserved
The default setting is specified by the FPLLODIV<2:0> Configuration bits in the DEVCFG2 register. Refer
to Register 34-5 in Section 34.0 “Special Features” for information.
bit 23 Unimplemented: Read as ‘0’
bit22-16 PLLMULT<6:0>: System PLL Multiplier bits
1111111 = Multiply by 128
1111110 = Multiply by 127
1111101 = Multiply by 126
1111100 = Multiply by 125
0000000 = Multiply by 1
The default setting is specified by the FPLLMULT<6:0> Configuration bits in the DEVCFG2 register. Refer
to Register 34-5 in Section 34.0 “Special Features” for information.
bit 15-11 Unimplemented: Read as ‘0’
Note 1. Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.
2. Writes to this register are not allowed if the SPLL is selected as a clock source (COSC<2:0> = 001).

© 2015-2016 Microchip Technology Inc. DS60001320D-page 161
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NOTES:
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-1: USBCSRO0: USB CONTROL STATUS REGISTER 0 (CONTINUED)

bit 10

bit 9

bit 8

bit 7
bit 6-0

RESUME: Resume from Suspend control bit

1 = Generate Resume signaling when the device is in Suspend mode

0 = Stop Resume signaling

In Device mode, the software should clear this bit after 10 ms (a maximum of 15 ms) to end Resume signal-
ing. In Host mode, the software should clear this bit after 20 ms.

SUSPMODE: Suspend Mode status bit

1 = The USB module is in Suspend mode

0 = The USB module is in Normal operations

This bit is read-only in Device mode. In Host mode, it can be set by software, and is cleared by hardware.

SUSPEN: Suspend Mode Enable hit

1 = Suspend mode is enabled

0 = Suspend mode is not enabled

Unimplemented: Read as ‘0’

FUNC<6:0>: Device Function Address bits

These bits are only available in Device mode. This field is written with the address received through a

SET_ADDRESS command, which will then be used for decoding the function address in subsequent token
packets.

© 2015-2016 Microchip Technology Inc. DS60001320D-page 207



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-14: USBFIFOA: USB FIFO 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
U0 U0 U0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24
— — — RXFIFOAD<12:8>
_ RIW-0 RIW-0 RIW-0 rRwo | rwo [ RrRwo | Rwo | Rwo
23:16 RXFIFOAD<7:0>
_ U0 uo uo rwo | rwo [ RrRwo | Rwo | RrRwo
158 — — — TXFIFOAD<12:8>
70 RW-0 RW-0 RW-0 Rwo | Rrwo | RrRwo [ rwo | Rwo
TXFIFOAD<7:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

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

X = Bit is unknown

bit 31-29

Unimplemented: Read as ‘0’

bit 28-16 RXFIFOAD<12:0>: Receive Endpoint FIFO Address bits
Start address of the endpoint FIFO in units of 8 bytes as follows:

bit 15-13
bit 12-0

1111111111111 = OXFFF8

0000000000010 = 0x0010
0000000000001 = 0x0008
0000000000000 = 0x0000

Unimplemented: Read as ‘0’

TXFIFOAD<12:0>: Transmit Endpoint FIFO Address bits
Start address of the endpoint FIFO in units of 8 bytes as follows:

1111111111111 = OXFFF8

0000000000010 = 0x0010
0000000000001 = 0x0008
0000000000000 = 0x0000

DS60001320D-page 230
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TABLE 12-21: PORTK REGISTER MAP FOR 144-PIN DEVICES ONLY -
12} H —
g_w) _ N o Bits O
S #I o o %)

T o0 » o s -0 w
<_( @ SE 04 <3 N
S5 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 1711 16/0 4 Z
5 N

31:16 — — — — — — — — — — — — — — — — 0000 m

0910| TRISK
15:0 — — — — — — — — TRISK7 | TRISK6 | TRISK5 | TRISK4 | TRISK3 | TRISK2 | TRISK1 | TRISKO |00FF 3
31:16 — — — — — — — — — — — — — — — — |oo00 o

0920| PORTK
15:0 — — — — — — — — RK7 RK6 RK5 RK4 RK3 RK2 RK1 RKO  [xxxX (]
3116  — — — — — — — — — — — — — — — — o000 Q
0930| LATK o
15:0 — — — — — — — — LATK?7 LATK6 LATKS LATK4 LATK3 | LATK2 | LATK1 LATKO [xxxx o)
31:16 — — — — — — — — — — — — — — — — |oo00 o

0940| ODCK
15:0 — — — — — — — — ODCK7 | ODCK6 | ODCK5 | ODCK4 | ODCK3 | ODCK2 | ODCK1 | ODCKO (0000 O
31:16 — — — — — — — — — — — — — — — — 0000 o

0950 CNPUK
15:0 — — — — — — — — CNPUK7 | CNPUK6 | CNPUKS5 | CNPUK4 | CNPUK3 | CNPUK2 | CNPUK1 | CNPUKO |0000 S
31:16 — — — — — — — — — — — — — — — — |oo00 >
0960| CNPDK )
15:0 — — — — — — — — CNPDK7 | CNPDK6 | CNPDK5 | CNPDK4 | CNPDK3 | CNPDK2 | CNPDK1 | CNPDKO (0000 o
31:16 — — — — — — — — — — — — — — — — 0000 —
0970 CNCONK [ EDGE <
15:0 ON — — — DETECT — — — — — — — — — — — 0000 =
3116]  — — — — — — — — — — — — — — — — o000 <

0980| CNENK
15:0 — — — — — — — — CNENK7 | CNENK6 | CNENK5 | CNENK4 | CNENK3 | CNENK2 | CNENK1 | CNENKO |0000 E
31:16 — — — — — — — — — — — — — — — — |oo00 —
0990| CNSTATK|" 1~ _ _ _ _ _ _ _ CN CN CN CN CN CN CN N {1000 =
: STATK?7 | STATK6 | STATKS5 | STATK4 | STATK3 | STATK2 | STATK1 | STATKO T
31:16 — — — — — — — — — — — — — — — — |oo00 e
09A0| CNNEK o
15:0 — — — — — — — — CNNEK7 | CNNEK6 | CNNEK5 | CNNEK4 | CNNEK3 | CNNEK2 | CNNEK1 | CNNEKO |0000 Q
31:16] — — — — — — — — — — — — — — — — |ooo0 =
09B0| CNFK S
15:0 — — — — — — — — CNFK7 CNFK6 CNFK5 | CNFK4 | CNFK3 | CNFK2 | CNFK1 | CNFKO (0000 Q@

Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.

Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for By
more information. @)
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TABLE 12-22: PERIPHERAL PIN SELECT INPUT REGISTER MAP (CONTINUED)
a Bits
e | s ) @
o [ [}
2g e g @
= 5] o &
] 5 - =
< é &-’ z 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0
2= [} P
£
31:16 — — — — — — — — — — — — — — — — 0000
1488 US5RXR
15:0 — — — = = = = = = = = — USRXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
148C USCTSR
15:0 — — — = = = = = = = = — U5SCTSR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1490 UBRXR
15:0 — — — = = = = = = = = — UBRXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1494 UBCTSR
15:0 — — — = = = = = = = = — UBCTSR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
149C SDI1R
15:0 — — — = = = = = = = = — SDI1R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14A0 SS1R
15:0 — — — = = = = = = = = — SS1R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14A8 SDI2R
15:0 — — — = = = = = = = = — SDI2R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14AC SS2R
15:0 — — — = = = = = = = = — SS2R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14B4 SDI3R
15:0 — — — = = = = = = = = — SDI3R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14B8 SS3R
15:0 — — — = = = = = = = = — SS3R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14C0 SDI4R
150 | — — — — — — — = = = — — SDI4R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14C4 SS4R
150 | — — — — — — — = = = — — SS4R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14cC| SDISRW
15:0 — — — = = = = = = = = — SDI5R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14D0 | SS5RW
15:0 — — — = = = = = = = = — SS5R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14D8 | SDIBRY
15:0 — — — = = = = = = = = — SDI6R<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2:

This register is not available on devices without a CAN module.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 20-6:

SQILICMDTHR: SQI COMMAND THRESHOLD 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 — — — — — — — —
158 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
: _ _ — TXCMDTHR<4:0>
70 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 | RIW-0 R/W-0
' — — — RXCMDTHR<4:0>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 31-13 Unimplemented: Read as ‘0’

bit 12-8

bit 7-5
bit 4-0

Note 1:

TXCMDTHR<4:0>: Transmit Command Threshold bits

In transmit initiation mode, the SQI module performs a transmit operation when transmit command
threshold bytes are present in the TX FIFO. These bits should usually be set to ‘1’ for normal Flash
commands, and set to a higher value for page programming. For 16-bit mode, the value should be a
multiple of 2.

Unimplemented: Read as ‘0’

RXCMDTHR<4:0>: Receive Command Threshold bits(®)

In receive initiation mode, the SQI module attempts to perform receive operations to fetch the receive com-

mand threshold number of bytes in the receive buffer. If space for these bytes is not present in the FIFO,
the SQI will not initiate a transfer. For 16-bit mode, the value should be a multiple of 2.

If software performs any reads, thereby reducing the FIFO count, hardware would initiate a receive transfer
to make the FIFO count equal to the value in these bits. If software would not like any more words latched
into the FIFO, command initiation mode needs to be changed to Idle before any FIFO reads by software.

In the case of Boot/XIP mode, the SQI module will use the System Bus burst size, instead of the receive
command threshold value.

These bits should only be programmed when a receive is not active (i.e., during Idle mode or a transmit).
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26.2 Crypto Engine Buffer Descriptors

Host software creates a linked list of buffer descriptors
and the hardware updates them. Table 26-3 provides a
list of the Crypto Engine buffer descriptors, followed by
format descriptions of each buffer descriptor (see
Figure 26-2 through Figure 26-9).

TABLE 26-3: CRYPTO ENGINE BUFFER DESCRIPTORS

Name (see Note 1) 31/53125/7 30/2B2|/t14/6 29/281I/t13/5 28/2?)I/t12/4 27/189|/t11/3 26/188|/t10/2 25/?7”/9/1 24/lBt|3t/8/0
BD_CTRL 31:24]| DESC_EN — CRY_MODE<2:0> — — —
23:16 — SA_FETCH_EN — — LAST BD LIFM  |PKT_INT_EN|CBD_INT_EN
15:8 BD_BUFLEN<15:8>
7:0 BD_BUFLEN<7:0>
BD_SA_ADDR |31:24 BD_SAADDR<31:24>
23:16 BD_SAADDR<23:16>
15:8 BD_SAADDR<15:8>
7:0 BD_SAADR<7:0>
BD_SCRADDR 31:24 BD_SRCADDR<31:24>
23:16 BD_SRCADDR<23:16>
15:8 BD_SRCADDR<15:8>
7:0 BD_SRCADDR<7:0>
BD_DSTADDR |31:24 BD_DSTADDR<31:24>
23:16 BD_DSTADDR<23:16>
15:8 BD_DSTADDR<15:8>
7:0 BD_DSTADDR<7:0>
BD_NXTPTR |31:24 BD_NXTADDR<31:24>
23:16 BD_NXTADDR<23:16>
15:8 BD_NXTADDR<15:8>
7:0 BD_NXTADDR<7:0>
BD_UPDPTR |31:24 BD_UPDADDR<31:24>
23:16 BD_UPDADDR<23:16>
15:8 BD_UPDADDR<15:8>
7:0 BD_UPDADDR<7:0>
BD_MSG_LEN |31:24 MSG_LENGTH<31:24>
23:16 MSG_LENGTH<23:16>
15:8 MSG_LENGTH<15:8>
7:0 MSG_LENGTH<7:0>
BD_ENC_OFF |31:24 ENCR_OFFSET<31:24>
23:16 ENCR_OFFSET<23:16>
15:8 ENCR_OFFSET<15:8>
7:0 ENCR_OFFSET<7:0>

Note 1:  The buffer descriptor must be allocated in memory on a 64-bit boundary.
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TABLE 28-1: ADC REGISTER MAP (CONTINUED)
4 Bits
5% ) 3
g ) 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 <:(
S
B188[ADC2CFG®  [31:16 ADCCFG<31:16> 0000
15:0 ADCCFG<15:0> 0000
B18C|ADC3CFG®  (31:16 ADCCFG<31:16> 0000
15:0 ADCCFG<15:0> 0000
B190 [ADC4CFG(®)  |31:16 ADCCFG<31:16> 0000
15:0 ADCCFG<15:0> 0000
B19C|ADC7CFG®  (31:16 ADCCFG<31:16> 0000
15:0 ADCCFG<15:0> 0000
B1CO|ADCSYSCFG1 |31:16 AN<31:16> XXX F|
15:0 AN<15:0> FFFF
B1C4|ADCSYSCFG2 |31:16 — — — — — — — — — — — — — — — — 0000
15:0 = = = AN<44:32> 1Ixxx
B200 [ADCDATAO 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B204 [ADCDATAL 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B208 [ADCDATA2 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B20C [ADCDATA3 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B210 [ADCDATA4 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B214 [ADCDATAS 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B218 [ADCDATA6 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B21C |ADCDATA7 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B220 [ADCDATA8 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B224 [ADCDATA9 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B228 [ADCDATA10 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B22C |ADCDATA11 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
B230 [ADCDATA12 31:16 DATA<31:16> 0000
15:0 DATA<15:0> 0000
Note 1: This bit or register is not available on 64-pin devices.
2: This bit or register is not available on 64-pin and 100-pin devices.

3: Before enabling the ADC, the user application must initialize the ADC calibration values by copying them from the factory-programmed DEVADCXx Flash registers into the corresponding ADCXCFG registers.
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REGISTER 28-20: ADCCMPCON1: ADC DIGITAL COMPARATOR 1 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
_ R-0,HS,HC | R0,HS,HC | RO,HS HC | RO,HS,HC | RO,HS HC | R0 HS,HC | R0, HS,HC | R0, HS,HC
3L:24 CVDDATA<15:8>
_ R-0,HS,HC | R0,HS,HC | RO,HS,HC | RO,HS,HC | RO,HS,HC | RO, HS, HC | RO,HS,HC | R0, HS, HC
23:16 CVDDATA<7:0>
_ U0 u-o R-0,HS,HC | RO,HS,HC | RO,HS,HC | RO,HS,HC | R0O,HS,HC | R-0,HS, HC
158 = = AINID<5:0>
' RIW-0 RIW-0 R-0, HS, HC RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
0 ENDCMP | DCMPGIEN | DCMPED IEBTWN IEHIHI IEHILO IELOHI IELOLO
Legend: HS = Hardware Set HC = Hardware Cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-16

bit 15-14
bit 13-8

bit 7

bit 6

bit 5

bit 4

CVDDATA<15:0>: CVD Data Status bits

In CVD mode, these bits obtain the CVD differential output data (subtraction of CVD positive and negative
measurement), whenever a Digital Comparator interrupt is generated. The value in these bits is compliant
with the FRACT bit (ADCCON1<23>) and is always signed.

Unimplemented: Read as ‘0’

AINID<5:0>: Digital Comparator O Analog Input Identification (ID) bits

When a digital comparator event occurs (DCMPED = 1), these bits identify the analog input being
monitored by Digital Comparator 0.

In normal ADC mode, only analog inputs <31:0> can be processed by the Digital Comparator O.
The Digital Comparator 0 also supports the CVD mode, in which all Class 2 and Class 3 analog
inputs may be stored in the AINID<5:0> bits.

Note:

111111 = Reserved

101101 = Reserved
101100 = AN44 is being monitored
101011 = AN43 is being monitored

000001 = AN1 is being monitored

000000 = ANO is being monitored

ENDCMP: Digital Comparator 0 Enable bit

1 = Digital Comparator 0 is enabled

0 = Digital Comparator 0 is not enabled, and the DCMPED status bit (ADCCMPOCON<5>) is cleared
DCMPGIEN: Digital Comparator 0 Global Interrupt Enable bit

1 = A Digital Comparator 0 interrupt is generated when the DCMPED status bit (ADCCMPOCON<5>) is set
0 = A Digital Comparator 0 interrupt is disabled

DCMPED: Digital Comparator 0 “Output True” Event Status bit

The logical conditions under which the digital comparator gets “True” are defined by the IEBTWN, IEHIHI,
IEHILO, IELOHI, and IELOLO bits.

Note: This bit is cleared by reading the AINID<5:0> bits or by disabling the Digital Comparator module

(by setting ENDCMP to ‘0").

1 = Digital Comparator 0 output true event has occurred (output of Comparator is ‘1’)

0 = Digital Comparator 0 output is false (output of comparator is ‘0’)

IEBTWN: Between Low/High Digital Comparator 0 Event bit

1 = Generate a digital comparator event when DCMPLO<15:0> < DATA<31:0> < DCMPHI<15:0>
0 = Do not generate a digital comparator event
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REGISTER 28-25: ADCDATAx: ADC OUTPUT DATA REGISTER (‘'x’ =0 THROUGH 44)

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
R0 R-0 R0 R0 R-0 R0 R-0 R-0
31:24 DATA<31:24>
R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
23:16 DATA<23:16>
R0 R-0 R0 R0 | R-0 R0 R-0 R-0
15:8
DATA<15:8>
' Ro | rRo | R0 | RO | RO | RO | RO | RO
0 DATA<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 DATA<31:0>: ADC Converted Data Output bits.

Note 1: The registers, ADCDATA19 through ADCDATA34, are not available on 64-pin devices.
2. The registers, ADCDATA35 through ADCDATA42, are not available on 64-pin and 100-pin devices.
3:  When an alternate input is used as the input source for a dedicated ADC module, the data output is still
read from the Primary input Data Output Register.
4: Reading the ADCDATAX register value after changing the FRACT bit converts the data into the format
specified by FRACT hit.
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REGISTER 29-7:

CiRXOVF: CAN RECEIVE FIFO OVERFLOW 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
_ R0 R-0 R-0 R-0 R-0 R0 R-0 R0
3124 "RXOVF31 | RXOVF30 | RXOVF29 | RXOVF28 | RXOVF27 | RXOVF26 | RXOVF25 | RXOVF24
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
2310 " RXOVF23 | RXOVF22 | RXOVF21 | RXOVF20 | RXOVFL9 | RXOVFI8 | RXOVF17 | RXOVFI6
. R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
'8 ["RXOVF15 | RXOVF14 | RXOVFI3 | RXOVFI2 | RXOVFIL | RXOVFI0 | RXOVF9 | RXOVF8
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
70 RXOVF7 | RXOVF6 | RXOVF5 | RXOVF4 | RXOVF3 | RXOVF2 | RXOVFL | RXOVFO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘L’ = Bitis set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-0

RXOVF<31:0>: FIFOx Receive Overflow Interrupt Pending bit

1 = FIFO has overflowed
0 = FIFO has not overflowed

REGISTER 29-8: CiTMR: CAN TIMER 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 CANTS<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
23:16 CANTS<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
158 CANTSPRE<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
70 CANTSPRE<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 31-0  CANTS<15:0>: CAN Time Stamp Timer bits

This is a free-running timer that increments every CANTSPRE system clocks when the CANCAP bit
(CiCON<20>) is set.

CANTSPRE<15:0>: CAN Time Stamp Timer Prescaler bits
1111 1111 1111 1111 = CAN time stamp timer (CANTS) increments every 65,535 system clocks

bit 15-0

0000 0000 0000 0000 = CAN time stamp timer (CANTS) increments every system clock

Note 1: CiTMR will be frozen when CANCAP = 0.
2. The CiTMR prescaler count will be reset on any write to CiTMR (CANTSPRE will be unaffected).
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REGISTER 29-11: CiFLTCON1: CAN FILTER CONTROL REGISTER 1 (CONTINUED)

bit 15 FLTENS: Filter 17 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 14-13 MSEL5<1:0>: Filter 5 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 12-8 FSEL5<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

.
.

.

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0
bit 7 FLTEN4: Filter 4 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 6-5 MSEL4<1:0>: Filter 4 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 4-0 FSEL4<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

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

Note:  The bits in this register can only be modified if the corresponding filter enable (FLTENN) bit is ‘0. I
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REGISTER 30-5: ETHHTO: ETHERNET CONTROLLER HASH TABLE 0 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 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0
31:24 HT<31:24>
_ RwWo | Rwo | Rwo | Rwo [ Rwo | Rwo | Rwo | Rwo
2316 HT<23:16>
' RwWo | Rwo | Rwo | Rwo | Rwo | Rwo | Rwo | RWoO
15:8 HT<15:8>
_ RwWo | Rwo | Rwo | Rwo [ Rwo | RrRwo | Rwo | Rwo
70 HT<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 HT<31:0>: Hash Table Bytes 0-3 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 HTEN bit
(ETHRXFC<15>) = 0.

REGISTER 30-6: ETHHT1: ETHERNET CONTROLLER HASH TABLE 1 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
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
3124 HT<63:56>
' rRwo | Rwo | Rwo | Rwo | Rwo | Rwo [ RW-o0 | RMW-0
23:16 HT<55:48>
. Rwo | Rwo | Rwo | Rwo | Rwo | Rwo | RwWo0 | RWoO
158 HT<47:40>
_ rRwo | Rwo | Rwo | Rwo | Rwo | Rwo [ RW-o0 | RMW-0
70 HT<39:32>
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 HT<63:32>: Hash Table Bytes 4-7 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 HTEN bit
(ETHRXFC<15>) = 0.
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REGISTER 30-7:

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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0
31:24 PMM<31:24>
9316 RW-0 | RMW-0 RW-0 | RW-0 | RW-O0 | RW-0 | RWO0 | RW-0
' PMM<23:16>
158 RW-0 | RMW-0 RW-0 | RW-0 | RW-O0 | RW-0 | RWO0 | RW-0
' PMM<15:8>
70 RW-0 | RMW-0 RW-0 | RW-0 | RW-O0 | RW-0 | RWO0 | RW-0
' PMM<7:0>
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

U = Unimplemented bit, read as ‘0’
‘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 30-8: 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
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 PMM<63:56>
9316 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-0
PMM<55:48>
158 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-0
’ PMM<47:40>
70 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-0
' PMM<39:32>
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 31-24 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.
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36.11 Demonstration/Development
Boards, Evaluation Kits, and
Starter Kits

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully
functional systems. Most boards include prototyping
areas for adding custom circuitry and provide applica-
tion firmware and source code for examination and
modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In additon to the PICDEM™ and dsPICDEM™
demonstration/development board series of circuits,
Microchip has a line of evaluation kits and demonstra-
tion software for analog filter design, KEELOQ® security
ICs, CAN, IrDA®, PowerSmart battery management,
SEEVAL® evaluation system, Sigma-Delta ADC, flow
rate sensing, plus many more.

Also available are starter kits that contain everything
needed to experience the specified device. This usually
includes a single application and debug capability, all
on one board.

Check the Microchip web page (www.microchip.com)
for the complete list of demonstration, development
and evaluation Kits.

36.12 Third-Party Development Tools

Microchip also offers a great collection of tools from
third-party vendors. These tools are carefully selected
to offer good value and unique functionality.

« Device Programmers and Gang Programmers
from companies, such as SoftLog and CCS

« Software Tools from companies, such as Gimpel
and Trace Systems

« Protocol Analyzers from companies, such as
Saleae and Total Phase

« Demonstration Boards from companies, such as
MikroElektronika, Digilent® and Olimex

« Embedded Ethernet Solutions from companies,
such as EZ Web Lynx, WiZnet and IPLogika®
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