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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"

Details

Product Status Obsolete
Core Processor XCore

Core Size 32-Bit 8-Core
Speed 1000MIPS
Connectivity UsSB
Peripherals -

Number of I/O 33

Program Memory Size 1MB (1M x 8)
Program Memory Type FLASH
EEPROM Size -

RAM Size 128K x 8
Voltage - Supply (Vcc/vdd) 0.95V ~ 3.6V

Data Converters -

Oscillator Type External

Operating Temperature 0°C ~ 70°C (TA)
Mounting Type Surface Mount
Package / Case 128-TQFP Exposed Pad
Supplier Device Package 128-TQFP (14x14)
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icrocontrollers

The xCORE-200 Series is a comprehensive range of 32-bit multicore microcon-
trollers that brings the low latency and timing determinism of the xCORE architec-
ture to mainstream embedded applications. Unlike conventional microcontrollers,
xCORE multicore microcontrollers execute multiple real-time tasks simultaneously
and communicate between tasks using a high speed network. Because xCORE
multicore microcontrollers are completely deterministic, you can write software to
implement functions that traditionally require dedicated hardware.
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Key features of the XUF208-128-TQ128 include:
» Tiles: Devices consist of one or more xCORE tiles. Each tile contains between
five and eight 32-bit xCOREs with highly integrated 1/0 and on-chip memory.
» Logical cores Each logical core can execute tasks such as computational code,
DSP code, control software (including logic decisions and executing a state
machine) or software that handles I/O. Section 6.1
» XTIME scheduler The xTIME scheduler performs functions similar to an RTOS,
in hardware. It services and synchronizes events in a core, so there is no
requirement for interrupt handler routines. The xTIME scheduler triggers cores
on events generated by hardware resources such as the I/0O pins, communication
channels and timers. Once triggered, a core runs independently and concurrently
to other cores, until it pauses to wait for more events. Section 6.2
» Channels and channel ends Tasks running on logical cores communicate using
channels formed between two channel ends. Data can be passed synchronously
or asynchronously between the channel ends assigned to the communicating
tasks. Section 6.5
» XCONNECT Switch and Links Between tiles, channel communications are im-
plemented over a high performance network of xCONNECT Links and routed
through a hardware xCONNECT Switch. Section 6.6
X009395, V4 MOS XS2-UF8A-128-TQ128



» Multicore Microcontroller with Advanced Multi-Core RISC Architecture
» Eight real-time logical cores
o Core share up to 500 MIPS
— Up to 1000 MIPS in dual issue mode
o Each logical core has:
— Guaranteed throughput of between 1/5 and /8 of tile MIPS
— 16x32bit dedicated registers
e 167 high-density 16/32-bit instructions
— All have single clock-cycle execution (except for divide)
— 32x32—64-bit MAC instructions for DSP, arithmetic and user-definable cryptographic
functions

» USB PHY, fully compliant with USB 2.0 specification

» Programmable I/0
e 33 general-purpose I/0 pins, configurable as input or output
— Up to 25 x 1hit port, 12 x 4bit port, 8 x 8bit port, 4 x 16bit port
— 4 xCONNECT links
o Port sampling rates of up to 60 MHz with respect to an external clock
e 32 channel ends for communication with other cores, on or off-chip

» Memory
o 128KB internal single-cycle SRAM for code and data storage
o 8KB internal OTP for application boot code
e 2MB internal flash for application code and overlays
» Hardware resources
e 6 clock blocks
e 10 timers
e 4 locks

» JTAG Module for On-Chip Debug

» Security Features
e Programming lock disables debug and prevents read-back of memory contents
o AES bootloader ensures secrecy of IP held on external flash memory

» Ambient Temperature Range
o Commercial qualification: 0°C to 70°C
o Industrial qualification: -40°C to 85°C

» Speed Grade
e 10: 500 MIPS

» Power Consumption
e 570 mA (typical)

» 128-pin TQFP package 0.4 mm pitch
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Signal Function Type Properties
X0D02 40 8A0  16A0 1/0 I0L, PD
X0DO03 4AT  8A1 16AT 1/0 I0L, PD
X0D04 4B0  8A2 16A2 1/0— | loL, PD
X0D05 48! 8A3 16A3 1/0— | 0L, PD
X0DO06 482 8A* 16A% 1/0— | 10L, PD
X0D07 483 8AS 16A5 1/0— | 10L, PD
X0D08 4A2  8AS 16A6 1/0 I0L, PD
X0D09 4A3 8A7 16A7 1/0 I0L, PD
X0D10 1c0 I/0— | IOL, PD
X0D11 1D° 1/0 IOL, PD
X0D12 1E0 1/0 IOR, PD
X0D13 1F0 1/0 IOR, PD
X0D14 4c0 8B0 168 1/0 IOR, PD
X0D15 4c! 88! 16A% 1/0 IOR, PD
X0D16 XL4 4D0 8B2 16A!0 1/0 IOR, PD
X0D17 XL43, 4D' 883 16A!! 1/0 IOR, PD
X0D18 XL4Z, 4D% 8B* 16A12 I/0 IOR, PD
X0D19 x4l 4D3 88> 16A'3 1/0 IOR, PD
X0D20 4c2 8B® 16A14 1/0 IOR, PD
X0D21 4C3 8B7 16Al° 1/0 IOR, PD
X0D22 160 1/0 IOR, PD
X0D23 THO 1/0 IOR, PD
X0D24 xLzd o I/0 IOR, PD
X0D25 X739 150 1/0 IOR, PD
X0D26 XL73ut 480 80 1680 1/0 IOR, PD
X0D27 XL78 0 4" 8C' 168! 1/0 IOR, PD
X0D28 4F0  8C? 1682 1/0 IOR, PD
X0D29 4F1  8C3 1683 1/0 IOR, PD
X0D30 4F2  8C* 16B* 1/0 IOR, PD
X0D31 4F3  8C5 1685 1/0 IOR, PD
X0D32 4E2  8C5 168 1/0 IOR, PD
X0D33 463 8C’7 16B7 1/0 IOR, PD
X0D34 XL70y 1KO 1/0 IOR, PD
X0D35 XL72, 110 1/0 IOR, PD
X0D36 1m0 8D 1688 1/0 I0L, PD
X0D37 1NO 8D' 1682 1/0 IOL, PD
X0D38 100 8D2 16B'0 1/0 0L, PD
X0D39 1P0 8D3 168! 1/0 0L, PD
X0D40 XLOj, 8D* 16B!2 1/0 IOL, PD
X0D41 XLog, 8D5 16B'3 1/0 IOL, PD
X0D42 XLO,¢ 8D6 16B'4 1/0 I0L, PD
X0D43 XLOJ ¢ 8D’ 16B!5 1/0 I0L, PD
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usb pins (5)
Signal Function Type Properties
USB_DM USB Serial Data Inverted 1/0
USB_DP USB Serial Data 1/0
USB_ID USB Device ID (OTG) - Reserved 1/0
USB_RTUNE USB resistor 1/0
USB_VBUS USB Power Detect Pin 1/0
System pins (1)
Signal Function Type | Properties
CLK PLL reference clock Input I0OL, PD, ST
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Figure 4:
Port block
diagram

ports are available. All pins of a port provide either output or input. Signals in
different directions cannot be mapped onto the same port.

The port logic can drive its pins high or low, or it can sample the value on its pins,
optionally waiting for a particular condition. Ports are accessed using dedicated
instructions that are executed in a single processor cycle. xCORE-200 IO pins can
be used as g outputs, where signals are driven low if a zero is output,
but left high impedance if a one is output. This option is set on a per-port basis.

Data is transferred between the pins and core using a FIFO that comprises a SERDES
and transfer register, providing options for serialization and buffered data.

Each port has a 16-bit counter that can be used to control the time at which data is
transferred between the port value and transfer register. The counter values can
be obtained at any time to find out when data was obtained, or used to delay I/0
until some time in the future. The port counter value is automatically saved as a
timestamp, that can be used to provide precise control of response times.

The ports and xCONNECT links are multiplexed onto the physical pins. If an
xConnect Link is enabled, the pins of the underlying ports are disabled. If a port
is enabled, it overrules ports with higher widths that share the same pins. The pins
on the wider port that are not shared remain available for use when the narrower
port is enabled. Ports always operate at their specified width, even if they share
pins with another port.

6.4 Clock blocks

xCORE devices include a set of programmable clocks called clock blocks that can
be used to govern the rate at which ports execute. Each xCORE tile has six clock
blocks: the first clock block provides the tile reference clock and runs at a default
frequency of 100MHz; the remaining clock blocks can be set to run at different
frequencies.
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