
XMOS - XUF212-512-FB236-I20 Datasheet

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1 xCORE Multicore Microcontrollers

The xCORE200 Series is a comprehensive range of 32-bit multicore microcontrollers
that brings the low latency and timing determinism of the xCORE architecture 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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Figure 1:

XUF212-512-
FB236 block

diagram

Key features of the XUF212-512-FB236 include:

· Tiles: Devices consist of one or more xCORE tiles. Each tile contains between
five and eight 32-bit xCOREs with highly integrated I/O 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/O 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

X007801, XS2-UF12A-512-FB236
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3 Pin Configuration
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4 Signal Description

This section lists the signals and I/O pins available on the XUF212-512-FB236. The
device provides a combination of 1bit, 4bit, 8bit and 16bit ports, as well as wider
ports that are fully or partially (gray) bonded out. All pins of a port provide either
output or input, but signals in different directions cannot be mapped onto the
same port.

Pins may have one or more of the following properties:

· PD/PU: The IO pin has a weak pull-down or pull-up resistor. The resistor
is enabled during and after reset. Enabling a link or port that uses the pin
disables the resistor. Thereafter, the resistor can be enabled or disabled under
software control. The resistor is designed to ensure defined logic input state for
unconnected pins. It should not be used to pull external circuitry. Note that the
resistors are highly non-linear and only a maximum pull current is specified in
Section 13.2.

· ST: The IO pin has a Schmitt Trigger on its input.

· IOL/IOT/IOR: The IO pin is powered from VDDIOL, VDDIOT, and VDDIOR respec-
tively

Power pins (11)

Signal Function Type Properties

GND Digital ground GND

OTP_VCC OTP power supply PWR

PLL_AGND Analog ground for PLL PWR

PLL_AVDD Analog PLL power PWR

USB_VDD Digital tile power PWR

USB_VDD33 USB Analog power PWR

USB_VSSAC USB analog ground GND

VDD Digital tile power PWR

VDDIOL Digital I/O power (left) PWR

VDDIOR Digital I/O power (right) PWR

VDDIOT Digital I/O power (top) PWR

JTAG pins (6)

Signal Function Type Properties

RST_N Global reset input Input IOL, PU, ST

TCK Test clock Input IOL, PD, ST

TDI Test data input Input IOL, PU

TDO Test data output Output IOL, PD

TMS Test mode select Input IOL, PU

TRST_N Test reset input Input IOL, PU, ST

X007801, XS2-UF12A-512-FB236
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I/O pins (128)

Signal Function Type Properties

X0D00 1A0 I/O IOL, PD

X0D01 X0L32
out 1B0 I/O— IOL, PD

X0D02 4A0 8A0 16A0 32A20 I/O IOL, PD

X0D03 4A1 8A1 16A1 32A21 I/O IOL, PD

X0D04 4B0 8A2 16A2 32A22 I/O— IOL, PD

X0D05 4B1 8A3 16A3 32A23 I/O— IOL, PD

X0D06 4B2 8A4 16A4 32A24 I/O— IOL, PD

X0D07 4B3 8A5 16A5 32A25 I/O— IOL, PD

X0D08 4A2 8A6 16A6 32A26 I/O IOL, PD

X0D09 4A3 8A7 16A7 32A27 I/O IOL, PD

X0D10 X0L33
out 1C0 I/O— IOL, PD

X0D11 1D0 I/O IOL, PD

X0D12 1E0 I/O IOR, PD

X0D13 1F0 I/O IOR, PD

X0D14 4C0 8B0 16A8 32A28 I/O IOR, PD

X0D15 4C1 8B1 16A9 32A29 I/O IOR, PD

X0D16 X0L44
in 4D0 8B2 16A10 I/O IOR, PD

X0D17 X0L43
in 4D1 8B3 16A11 I/O IOR, PD

X0D18 X0L42
in 4D2 8B4 16A12 I/O IOR, PD

X0D19 X0L41
in 4D3 8B5 16A13 I/O IOR, PD

X0D20 4C2 8B6 16A14 32A30 I/O IOR, PD

X0D21 4C3 8B7 16A15 32A31 I/O IOR, PD

X0D22 1G0 I/O IOR, PD

X0D23 1H0 I/O IOR, PD

X0D24 X0L70
in 1I0 I/O IOR, PD

X0D25 X0L70
out 1J0 I/O IOR, PD

X0D26 X0L73
out 4E0 8C0 16B0 I/O IOR, PD

X0D27 X0L74
out 4E1 8C1 16B1 I/O IOR, PD

X0D28 4F0 8C2 16B2 I/O IOR, PD

X0D29 4F1 8C3 16B3 I/O IOR, PD

X0D30 4F2 8C4 16B4 I/O IOR, PD

X0D31 4F3 8C5 16B5 I/O IOR, PD

X0D32 4E2 8C6 16B6 I/O IOR, PD

X0D33 4E3 8C7 16B7 I/O IOR, PD

X0D34 X0L71
out 1K0 I/O IOR, PD

X0D35 X0L72
out 1L0 I/O IOR, PD

X0D36 1M0 8D0 16B8 I/O IOL, PD

X0D37 X0L04
in 1N0 8D1 16B9 I/O IOL, PD

X0D38 X0L03
in 1O0 8D2 16B10 I/O IOL, PD

X0D39 X0L02
in 1P0 8D3 16B11 I/O IOL, PD

X0D40 X0L01
in 8D4 16B12 I/O IOL, PD

(continued)
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Signal Function Type Properties

X0D41 X0L00
in 8D5 16B13 I/O IOL, PD

X0D42 X0L00
out 8D6 16B14 I/O IOL, PD

X0D43 X0L01
out 8D7 16B15 I/O IOL, PD

X0D49 X0L54
in 32A0 I/O IOR, PD

X0D50 X0L53
in 32A1 I/O IOR, PD

X0D51 X0L52
in 32A2 I/O IOR, PD

X0D52 X0L51
in 32A3 I/O IOR, PD

X0D53 X0L50
in 32A4 I/O IOR, PD

X0D54 X0L50
out 32A5 I/O IOR, PD

X0D55 X0L51
out 32A6 I/O IOR, PD

X0D56 X0L52
out 32A7 I/O IOR, PD

X0D57 X0L53
out 32A8 I/O IOR, PD

X0D58 X0L54
out 32A9 I/O IOR, PD

X0D61 X0L64
in 32A10 I/O IOR, PD

X0D62 X0L63
in 32A11 I/O IOR, PD

X0D63 X0L62
in 32A12 I/O IOR, PD

X0D64 X0L61
in 32A13 I/O IOR, PD

X0D65 X0L60
in 32A14 I/O IOR, PD

X0D66 X0L60
out 32A15 I/O IOR, PD

X0D67 X0L61
out 32A16 I/O IOR, PD

X0D68 X0L62
out 32A17 I/O IOR, PD

X0D69 X0L63
out 32A18 I/O IOR, PD

X0D70 X0L64
out 32A19 I/O IOR, PD

X1D00 X0L72
in 1A0 I/O IOR, PD

X1D01 X0L71
in 1B0 I/O IOR, PD

X1D02 X0L40
in 4A0 8A0 16A0 32A20 I/O IOR, PD

X1D03 X0L40
out 4A1 8A1 16A1 32A21 I/O IOR, PD

X1D04 X0L41
out 4B0 8A2 16A2 32A22 I/O IOR, PD

X1D05 X0L42
out 4B1 8A3 16A3 32A23 I/O IOR, PD

X1D06 X0L43
out 4B2 8A4 16A4 32A24 I/O IOR, PD

X1D07 X0L44
out 4B3 8A5 16A5 32A25 I/O IOR, PD

X1D08 X0L74
in 4A2 8A6 16A6 32A26 I/O IOR, PD

X1D09 X0L73
in 4A3 8A7 16A7 32A27 I/O IOR, PD

X1D10 1C0 I/O IOT, PD

X1D11 1D0 I/O IOT, PD

X1D12 1E0 I/O IOL, PD

X1D13 1F0 I/O IOL, PD

X1D14 4C0 8B0 16A8 32A28 I/O IOR, PD

X1D15 4C1 8B1 16A9 32A29 I/O IOR, PD

X1D16 X0L31
in 4D0 8B2 16A10 I/O IOL, PD

X1D17 X0L30
in 4D1 8B3 16A11 I/O IOL, PD

X1D18 X0L30
out 4D2 8B4 16A12 I/O IOL, PD

X1D19 X0L31
out 4D3 8B5 16A13 I/O IOL, PD

(continued)
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5 Example Application Diagram

RST_N

CLK

XnDnn GPIO

3V3

1V0

VDDIO

PL
L_

A
V

D
D

V
D

D

G
N

D

RESET
SUPERVISOR

xCORE200

OSCILLATOR
25 MHz

IN

IN

EN

OUT

OUT

PG

VDDIOT

USB

USB_VDD33

U
SB

_V
D

D

U
SB

_V
B
U

S

U
SB

_D
P

U
SB

_D
M

U
SB

_I
D

OSCILLATOR
24 MHz

U
SB

_R
T

U
N

E

OTP_VCC

Figure 2:

Simplified
Reference
Schematic

· see Section 10 for details on the USB PHY

· see Section 12 for details on the power supplies and PCB design
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13 DC and Switching Characteristics

13.1 Operating Conditions

Symbol Parameter MIN TYP MAX UNITS Notes

VDD Tile DC supply voltage 0.95 1.00 1.05 V

VDDIOL I/O supply voltage 3.135 3.30 3.465 V

VDDIOR I/O supply voltage 3.135 3.30 3.465 V

VDDIOT 3v3 I/O supply voltage 3.135 3.30 3.465 V

VDDIOT 2v5 I/O supply voltage 2.375 2.50 2.625 V

USB_VDD USB tile DC supply voltage 0.95 1.00 1.05 V

VDD33 Peripheral supply 3.135 3.30 3.465 V

PLL_AVDD PLL analog supply 0.95 1.00 1.05 V

Cl xCORE Tile I/O load
capacitance

25 pF

Ta
Ambient operating
temperature (Commercial)

0 70 °C

Ambient operating
temperature (Industrial)

-40 85 °C

Tj Junction temperature 125 °C

Tstg Storage temperature -65 150 °C

Figure 18:

Operating
conditions

13.2 DC Characteristics, VDDIO=3V3

Symbol Parameter MIN TYP MAX UNITS Notes

V(IH) Input high voltage 2.00 3.60 V A

V(IL) Input low voltage -0.30 0.70 V A

V(OH) Output high voltage 2.20 V B, C

V(OL) Output low voltage 0.40 V B, C

I(PU) Internal pull-up current (Vin=0V) -100 µA D

I(PD) Internal pull-down current
(Vin=3.3V)

100 µA D

I(LC) Input leakage current -10 10 µA

Figure 19:

DC character-
istics

A All pins except power supply pins.

B Pins X1D40, X1D41, X1D42, X1D43, X1D26, and X1D27 are nominal 8 mA drivers, the remainder of
the general-purpose I/Os are 4 mA.

C Measured with 4 mA drivers sourcing 4 mA, 8 mA drivers sourcing 8 mA.

D Used to guarantee logic state for an I/O when high impedance. The internal pull-ups/pull-downs
should not be used to pull external circuitry. In order to pull the pin to the opposite state, a 4K7
resistor is recommended to overome the internal pull current.

X007801, XS2-UF12A-512-FB236
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13.5 Power Consumption

Symbol Parameter MIN TYP MAX UNITS Notes

I(DDCQ) Quiescent VDD current 45 mA A, B, C

PD Tile power dissipation 325 µW/MIPS A, D, E, F

IDD Active VDD current 570 700 mA A, G

I(ADDPLL) PLL_AVDD current 5 7 mA H

I(VDD33) VDD33 current 26.7 mA I

I(USB_VDD) USB_VDD current 8.27 mA J

Figure 23:

xCORE Tile
currents

A Use for budgetary purposes only.

B Assumes typical tile and I/O voltages with no switching activity.

C Includes PLL current.

D Assumes typical tile and I/O voltages with nominal switching activity.

E Assumes 1 MHz = 1 MIPS.

F PD(TYP) value is the usage power consumption under typical operating conditions.

G Measurement conditions: VDD = 1.0 V, VDDIO = 3.3 V, 25 °C, 500 MHz, average device resource
usage.

H PLL_AVDD = 1.0 V

I HS mode transmitting while driving all 0’s data (constant JKJK on DP/DM). Loading of 10 pF.
Transfers do not include any interpacket delay.

J HS receive mode; no traffic.

The tile power consumption of the device is highly application dependent and
should be used for budgetary purposes only.

More detailed power analysis can be found in the XS1-UF Power Consumption
document,

13.6 Clock

Symbol Parameter MIN TYP MAX UNITS Notes

f Frequency 3.25 24 100 MHz

SR Slew rate 0.10 V/ns

TJ(LT) Long term jitter (pk-pk) 2 % A

f(MAX) Processor clock frequency 500 MHz B

Figure 24:

Clock

A Percentage of CLK period.

B Assumes typical tile and I/O voltages with nominal activity.

Further details can be found in the XS1-UF Clock Frequency Control document,
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