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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

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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2 XS1-L16A-128-QF124 Features

· Multicore Microcontroller with Advanced Multi-Core RISC Architecture
• 16 real-time logical cores on 2 xCORE tiles
• Cores share up to 1000 MIPS
• Each logical core has:

— Guaranteed throughput of between 1/4 and 1/8 of tile MIPS
— 16x32bit dedicated registers

• 159 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

· Programmable I/O
• 84 general-purpose I/O pins, configurable as input or output

— Up to 32 x 1bit port, 12 x 4bit port, 7 x 8bit port, 3 x 16bit port
— 4 xCONNECT links

• Port sampling rates of up to 60 MHz with respect to an external clock
• 64 channel ends for communication with other cores, on or off-chip

· Memory
• 128KB internal single-cycle SRAM (max 64KB per tile) for code and data storage
• 16KB internal OTP (max 8KB per tile) for application boot code

· Hardware resources
• 12 clock blocks (6 per tile)
• 20 timers (10 per tile)
• 8 locks (4 per tile)

· JTAG Module for On-Chip Debug

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

· Ambient Temperature Range
• Commercial qualification: 0 °C to 70 °C
• Industrial qualification: -40 °C to 85 °C

· Speed Grade
• 10: 1000 MIPS
• 8: 800 MIPS

· Power Consumption
• Active Mode

— 400 mA at 500 MHz (typical)
— 320 mA at 400 MHz (typical)

• Standby Mode
— 28 mA

· 124-pin dual-row QFN package 0.5 mm pitch

X8006, XS1-L16A-128-QF124
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Signal Function Type Properties

X1D00 1A0 I/O PDS, RS

X1D01 XLA4
out 1B0 I/O PDS, RS

X1D02 XLA3
out 4A0 8A0 16A0 32A20 I/O PDS, RU

X1D03 XLA2
out 4A1 8A1 16A1 32A21 I/O PDS, RU

X1D04 XLA1
out 4B0 8A2 16A2 32A22 I/O PDS, RU

X1D05 XLA0
out 4B1 8A3 16A3 32A23 I/O PDS, RU

X1D06 XLA0
in 4B2 8A4 16A4 32A24 I/O PDS, RU

X1D07 XLA1
in 4B3 8A5 16A5 32A25 I/O PDS, RU

X1D08 XLA2
in 4A2 8A6 16A6 32A26 I/O PDS, RU

X1D09 XLA3
in 4A3 8A7 16A7 32A27 I/O PDS, RU

X1D10 XLA4
in 1C0 I/O PDS, RS

X1D11 1D0 I/O PDS, RS

X1D12 1E0 I/O PDS, RU

X1D13 XLB4
out 1F0 I/O PDS, RU

X1D14 XLB3
out 4C0 8B0 16A8 32A28 I/O PDS, RU

X1D15 XLB2
out 4C1 8B1 16A9 32A29 I/O PDS, RU

X1D16 XLB1
out 4D0 8B2 16A10 I/O PDS, RU

X1D17 XLB0
out 4D1 8B3 16A11 I/O PDS, RU

X1D18 XLB0
in 4D2 8B4 16A12 I/O PDS, RU

X1D19 XLB1
in 4D3 8B5 16A13 I/O PDS, RU

X1D20 XLB2
in 4C2 8B6 16A14 32A30 I/O PDS, RU

X1D21 XLB3
in 4C3 8B7 16A15 32A31 I/O PDS, RU

X1D22 XLB4
in 1G0 I/O PDS, RU

X1D23 1H0 I/O PDS, RU

X1D24 1I0 I/O PDS

X1D25 1J0 I/O PDS

X1D26 4E0 8C0 16B0 I/O PDS, RU

X1D27 4E1 8C1 16B1 I/O PDS, RU

X1D28 4F0 8C2 16B2 I/O PDS, RU

X1D29 4F1 8C3 16B3 I/O PDS, RU

X1D30 4F2 8C4 16B4 I/O PDS, RU

X1D31 4F3 8C5 16B5 I/O PDS, RU

X1D32 4E2 8C6 16B6 I/O PDS, RU

X1D33 4E3 8C7 16B7 I/O PDS, RU

X1D34 1K0 I/O PDS

X1D35 1L0 I/O PDS

X1D36 1M0 8D0 16B8 I/O PDS

X1D37 1N0 8D1 16B9 I/O PDS, RU

X1D38 1O0 8D2 16B10 I/O PDS, RU

X1D39 1P0 8D3 16B11 I/O PDS, RU
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5 Product Overview

The XS1-L16A-128-QF124 is a powerful device that consists of two xCORE Tiles,
each comprising a flexible logical processing cores with tightly integrated I/O and
on-chip memory.

5.1 Logical cores

Each tile has 8 active logical cores, which issue instructions down a shared four-
stage pipeline. Instructions from the active cores are issued round-robin. If up
to four logical cores are active, each core is allocated a quarter of the processing
cycles. If more than four logical cores are active, each core is allocated at least 1/n

cycles (for n cores). Figure 2 shows the guaranteed core performance depending
on the number of cores used.

Speed MIPS Frequency Minimum MIPS per core (for n cores)

grade 1 2 3 4 5 6 7 8

8 800 MIPS 400 MHz 100 100 100 100 80 67 57 50

10 1000 MIPS 500 MHz 125 125 125 125 100 83 71 63

Figure 2:

Logical core
performance

There is no way that the performance of a logical core can be reduced below these
predicted levels. Because cores may be delayed on I/O, however, their unused
processing cycles can be taken by other cores. This means that for more than
four logical cores, the performance of each core is often higher than the predicted
minimum but cannot be guaranteed.

The logical cores are triggered by events instead of interrupts and run to completion.
A logical core can be paused to wait for an event.

5.2 xTIME scheduler

The xTIME scheduler handles the events generated by xCORE Tile resources, such
as channel ends, timers and I/O pins. It ensures that all events are serviced and
synchronized, without the need for an RTOS. Events that occur at the I/O pins are
handled by the Hardware-Response ports and fed directly to the appropriate xCORE
Tile. An xCORE Tile can also choose to wait for a specified time to elapse, or for
data to become available on a channel.

Tasks do not need to be prioritised as each of them runs on their own logical
xCORE. It is possible to share a set of low priority tasks on a single core using
cooperative multitasking.

5.3 Hardware Response Ports

Hardware Response ports connect an xCORE tile to one or more physical pins
and as such define the interface between hardware attached to the XS1-L16A-128-
QF124, and the software running on it. A combination of 1bit, 4bit, 8bit, 16bit and
32bit ports are available. All pins of a port provide either output or input. Signals
in different directions cannot be mapped onto the same port.

X8006, XS1-L16A-128-QF124
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MODE MODE MODE Boot Source

[4] [3] [2]

X 0 0 None: Device waits to be booted via JTAG

X 0 1 Reserved

0 1 0 Tile0 boots from link B, Tile1 from channel end 0 via Tile0

0 1 1 Tile0 boots from SPI, Tile1 from channel end 0 via Tile0

1 1 0 Tile0 and Tile1 independently enable link B and internal links
(E, F, G, H), and boot from channel end 0

1 1 1 Tile0 and Tile 1 boot from SPI independently

Figure 8:

Boot source
pins

The program size and CRC are stored least significant byte first. The program
is loaded into the lowest memory address of RAM, and the program is started
from that address. The CRC is calculated over the byte stream represented by the
program size and the program itself. The polynomial used is 0xEDB88320 (IEEE
802.3); the CRC register is initialized with 0xFFFFFFFF and the residue is inverted
to produce the CRC.

7.1 Boot from SPI master

If set to boot from SPI master, the processor enables the four pins specified in
Figure 9, and drives the SPI clock at 2.5 MHz (assuming a 400 MHz core clock). A
READ command is issued with a 24-bit address 0x000000. The clock polarity and
phase are 0 / 0.

Pin Signal Description

X0D00 MISO Master In Slave Out (Data)

X0D01 SS Slave Select

X0D10 SCLK Clock

X0D11 MOSI Master Out Slave In (Data)

Figure 9:

SPI master
pins

The xCORE Tile expects each byte to be transferred with the least-significant bit
first. Programmers who write bytes into an SPI interface using the most significant
bit first may have to reverse the bits in each byte of the image stored in the SPI
device.

If a large boot image is to be read in, it is faster to first load a small boot-loader
that reads the large image using a faster SPI clock, for example 50 MHz or as fast
as the flash device supports.

The pins used for SPI boot are hardcoded in the boot ROM and cannot be changed.
If required, an SPI boot program can be burned into OTP that uses different pins.

7.2 Boot from xConnect Link

If set to boot from an xConnect Link, the processor enables Link B around 200
ns after the boot process starts. Enabling the Link switches off the pull-down on

X8006, XS1-L16A-128-QF124
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9 JTAG

The JTAG module can be used for loading programs, boundary scan testing, in-
circuit source-level debugging and programming the OTP memory.

X0 X1

TDI TDO

TCK

TMS

TRST_N

DEBUG_N

BS TAP BS TAP CHIP TAPCHIP TAP

TDITDI TDI TDI TDOTDOTDOTDO

Figure 11:

JTAG chain
structure

The JTAG chain structure is illustrated in Figure 11. Directly after reset, two TAP
controllers are present in the JTAG chain for each xCORE Tile: the boundary scan
TAP and the chip TAP. The boundary scan TAP is a standard 1149.1 compliant TAP
that can be used for boundary scan of the I/O pins. The chip TAP provides access
into the xCORE Tile, switch and OTP for loading code and debugging.

The TRST_N pin must be asserted low during and after power up for 100 ns. If JTAG
is not required, the TRST_N pin can be tied to ground to hold the JTAG module in
reset.

The DEBUG_N pin is used to synchronize the debugging of multiple xCORE Tiles.
This pin can operate in both output and input mode. In output mode and when
configured to do so, DEBUG_N is driven low by the device when the processor hits
a debug break point. Prior to this point the pin will be tri-stated. In input mode
and when configured to do so, driving this pin low will put the xCORE Tile into
debug mode. Software can set the behavior of the xCORE Tile based on this pin.
This pin should have an external pull up of 4K7-47K Ω or left not connected in
single core applications.

The JTAG device identification register can be read by using the IDCODE instruction.
Its contents are specified in Figure 12.

Bit31 Device Identification Register Bit0

Version Part Number Manufacturer Identity 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 1 0 0 1 1

0 0 0 0 2 6 3 3

Figure 12:

IDCODE
return value

X8006, XS1-L16A-128-QF124
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Figure 14:

Example land
pattern
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PAD PAD PAD

PAD PAD PAD

Figure 15:

Detail of
outer pads
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11 DC and Switching Characteristics

11.1 Operating Conditions

Symbol Parameter MIN TYP MAX UNITS Notes

VDD Tile DC supply voltage 0.95 1.00 1.05 V

VDDIO I/O supply voltage 3.00 3.30 3.60 V

PLL_AVDD PLL analog supply 0.95 1.00 1.05 V

PCU_VDD PCU tile DC supply voltage 0.95 1.00 1.05 V

PCU_VDDIO PCU I/O DC supply voltage 3.00 3.30 3.60 V

OTP_VCC OTP supply voltage 3.00 3.30 3.60 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

11.2 DC Characteristics

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 2.00 V B, C

V(OL) Output low voltage 0.60 V B, C

R(PU) Pull-up resistance 35K Ω D

R(PD) Pull-down resistance 35K Ω D

Figure 19:

DC character-
istics

A All pins except power supply pins.

B Ports 1A, 1D, 1E, 1H, 1I, 1J, 1K and 1L 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.

11.3 ESD Stress Voltage

Symbol Parameter MIN TYP MAX UNITS Notes

HBM Human body model -2.00 2.00 KV

MM Machine model -200 200 V

Figure 20:

ESD stress
voltage

X8006, XS1-L16A-128-QF124
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11.4 Reset Timing

Symbol Parameters MIN TYP MAX UNITS Notes

T(RST) Reset pulse width 5 us

T(INIT) Initialization time 150 µs A

Figure 21:

Reset timing

A Shows the time taken to start booting after RST_N has gone high.

11.5 Power Consumption

Symbol Parameter MIN TYP MAX UNITS Notes

I(DDCQ) Quiescent VDD current 28 mA A, B, C

PD Tile power dissipation 450 µW/MIPS A, D, E, F

IDD
Active VDD current (Speed Grade
8)

320 600 mA A, G

Active VDD current (Speed Grade
10)

400 750 mA A, H

I(ADDPLL) PLL_AVDD current 14 mA I

Figure 22:

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, 400 MHz, average device resource
usage.

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

I PLL_AVDD = 1.0 V

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-L Power Consumption
document, X2999.

X8006, XS1-L16A-128-QF124
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The asynchronous nature of links means that the relative phasing of CLK clocks is
not important in a multi-clock system, providing each meets the required stability
criteria.

11.9 JTAG Timing

Symbol Parameter MIN TYP MAX UNITS Notes

f(TCK_D) TCK frequency (debug) 18 MHz

f(TCK_B) TCK frequency (boundary scan) 10 MHz

T(SETUP) TDO to TCK setup time 5 ns A

T(HOLD) TDO to TCK hold time 5 ns A

T(DELAY) TCK to output delay 15 ns B

Figure 26:

JTAG timing

A Timing applies to TMS and TDI inputs.

B Timing applies to TDO output from negative edge of TCK.

All JTAG operations are synchronous to TCK apart from the global asynchronous
reset TRST_N.

X8006, XS1-L16A-128-QF124
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↩ ref, ...), where tileref is the name of the xCORE Tile, e.g. tile[1]. These
functions implement the protocols described below.

Instead of using the functions above, a channel-end can be allocated to communi-
cate with the xCORE tile configuration registers. The destination of the channel-end
should be set to 0xnnnnC20C where nnnnnn is the tile-identifier.

A write message comprises the following:

control-token 24-bit response 16-bit 32-bit control-token

192 channel-end identifier register number data 1

The response to a write message comprises either control tokens 3 and 1 (for
success), or control tokens 4 and 1 (for failure).

A read message comprises the following:

control-token 24-bit response 16-bit control-token

193 channel-end identifier register number 1

The response to the read message comprises either control token 3, 32-bit of data,
and control-token 1 (for success), or control tokens 4 and 1 (for failure).

A.3 Accessing node configuration

Node configuration registers can be accessed through the interconnect using
the functions write_node_config_reg(device, ...) and read_node_config_reg(device,
↩ ...), where device is the name of the node. These functions implement the
protocols described below.

Instead of using the functions above, a channel-end can be allocated to commu-
nicate with the node configuration registers. The destination of the channel-end
should be set to 0xnnnnC30C where nnnn is the node-identifier.

A write message comprises the following:

control-token 24-bit response 16-bit 32-bit control-token

192 channel-end identifier register number data 1

The response to a write message comprises either control tokens 3 and 1 (for
success), or control tokens 4 and 1 (for failure).

A read message comprises the following:

control-token 24-bit response 16-bit control-token

193 channel-end identifier register number 1

The response to a read message comprises either control token 3, 32-bit of data,
and control-token 1 (for success), or control tokens 4 and 1 (for failure).

X8006, XS1-L16A-128-QF124
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B Processor Status Configuration

The processor status control registers can be accessed directly by the processor
using processor status reads and writes (use getps(reg) and setps(reg,value) for
reads and writes).

Number Perm Description

0x00 RW RAM base address

0x01 RW Vector base address

0x02 RW xCORE Tile control

0x03 RO xCORE Tile boot status

0x05 RO Security configuration

0x06 RW Ring Oscillator Control

0x07 RO Ring Oscillator Value

0x08 RO Ring Oscillator Value

0x09 RO Ring Oscillator Value

0x0A RO Ring Oscillator Value

0x10 DRW Debug SSR

0x11 DRW Debug SPC

0x12 DRW Debug SSP

0x13 DRW DGETREG operand 1

0x14 DRW DGETREG operand 2

0x15 DRW Debug interrupt type

0x16 DRW Debug interrupt data

0x18 DRW Debug core control

0x20 .. 0x27 DRW Debug scratch

0x30 .. 0x33 DRW Instruction breakpoint address

0x40 .. 0x43 DRW Instruction breakpoint control

0x50 .. 0x53 DRW Data watchpoint address 1

0x60 .. 0x63 DRW Data watchpoint address 2

0x70 .. 0x73 DRW Data breakpoint control register

0x80 .. 0x83 DRW Resources breakpoint mask

0x90 .. 0x93 DRW Resources breakpoint value

0x9C .. 0x9F DRW Resources breakpoint control register

Figure 30:

Summary
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B.8 Ring Oscillator Value: 0x08

This register contains the current count of the xCORE Tile Wire ring oscillator. This
value is not reset on a system reset.

Bits Perm Init Description

31:16 RO - Reserved

15:0 RO - Ring oscillator counter data.

0x08:
Ring

Oscillator
Value

B.9 Ring Oscillator Value: 0x09

This register contains the current count of the Peripheral Cell ring oscillator. This
value is not reset on a system reset.

Bits Perm Init Description

31:16 RO - Reserved

15:0 RO - Ring oscillator counter data.

0x09:
Ring

Oscillator
Value

B.10 Ring Oscillator Value: 0x0A

This register contains the current count of the Peripheral Wire ring oscillator. This
value is not reset on a system reset.

Bits Perm Init Description

31:16 RO - Reserved

15:0 RO - Ring oscillator counter data.

0x0A:
Ring

Oscillator
Value

B.11 Debug SSR: 0x10

This register contains the value of the SSR register when the debugger was called.

Bits Perm Init Description

31:0 RO - Reserved

0x10:
Debug SSR

B.12 Debug SPC: 0x11

This register contains the value of the SPC register when the debugger was called.

X8006, XS1-L16A-128-QF124
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B.19 Debug scratch: 0x20 .. 0x27

A set of registers used by the debug ROM to communicate with an external
debugger, for example over JTAG. This is the same set of registers as the Debug
Scratch registers in the xCORE tile configuration.

Bits Perm Init Description

31:0 DRW Value.

0x20 .. 0x27:
Debug
scratch

B.20 Instruction breakpoint address: 0x30 .. 0x33

This register contains the address of the instruction breakpoint. If the PC matches
this address, then a debug interrupt will be taken. There are four instruction
breakpoints that are controlled individually.

Bits Perm Init Description

31:0 DRW Value.

0x30 .. 0x33:
Instruction
breakpoint

address

B.21 Instruction breakpoint control: 0x40 .. 0x43

This register controls which logical cores may take an instruction breakpoint, and
under which condition.

Bits Perm Init Description

31:24 RO - Reserved

23:16 DRW 0 A bit for each logical core in the tile allowing the breakpoint to
be enabled individually for each logical core.

15:2 RO - Reserved

1 DRW 0 Set to 1 to cause an instruction breakpoint if the PC is not
equal to the breakpoint address. By default, the breakpoint is
triggered when the PC is equal to the breakpoint address.

0 DRW 0 When 1 the instruction breakpoint is enabled.

0x40 .. 0x43:
Instruction
breakpoint

control

B.22 Data watchpoint address 1: 0x50 .. 0x53

This set of registers contains the first address for the four data watchpoints.

X8006, XS1-L16A-128-QF124
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Bits Perm Init Description

31:0 DRW Value.

0x50 .. 0x53:
Data

watchpoint
address 1

B.23 Data watchpoint address 2: 0x60 .. 0x63

This set of registers contains the second address for the four data watchpoints.

Bits Perm Init Description

31:0 DRW Value.

0x60 .. 0x63:
Data

watchpoint
address 2

B.24 Data breakpoint control register: 0x70 .. 0x73

This set of registers controls each of the four data watchpoints.

Bits Perm Init Description

31:24 RO - Reserved

23:16 DRW 0 A bit for each logical core in the tile allowing the breakpoint to
be enabled individually for each logical core.

15:3 RO - Reserved

2 DRW 0 Set to 1 to enable breakpoints to be triggered on loads. Break-
points always trigger on stores.

1 DRW 0 By default, data watchpoints trigger if memory in the range
[Address1..Address2] is accessed (the range is inclusive of Ad-
dress1 and Address2). If set to 1, data watchpoints trigger if
memory outside the range (Address2..Address1) is accessed
(the range is exclusive of Address2 and Address1).

0 DRW 0 When 1 the instruction breakpoint is enabled.

0x70 .. 0x73:
Data

breakpoint
control
register

B.25 Resources breakpoint mask: 0x80 .. 0x83

This set of registers contains the mask for the four resource watchpoints.

X8006, XS1-L16A-128-QF124
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D Node Configuration

The digital node control registers can be accessed using configuration reads and
writes (use write_node_config_reg(device, ...) and read_node_config_reg(device,
↩ ...) for reads and writes).

Number Perm Description

0x00 RO Device identification

0x01 RO System switch description

0x04 RW Switch configuration

0x05 RW Switch node identifier

0x06 RW PLL settings

0x07 RW System switch clock divider

0x08 RW Reference clock

0x0C RW Directions 0-7

0x0D RW Directions 8-15

0x10 RW DEBUG_N configuration

0x1F RO Debug source

0x20 .. 0x27 RW Link status, direction, and network

0x40 .. 0x43 RW PLink status and network

0x80 .. 0x87 RW Link configuration and initialization

0xA0 .. 0xA7 RW Static link configuration

Figure 32:

Summary

D.1 Device identification: 0x00

This register contains version and revision identifiers and the mode-pins as sampled
at boot-time.

Bits Perm Init Description

31:24 RO 0x00 Chip identifier.

23:16 RO Sampled values of pins MODE0, MODE1, ... on reset.

15:8 RO SSwitch revision.

7:0 RO SSwitch version.

0x00:
Device

identification

D.2 System switch description: 0x01

This register specifies the number of processors and links that are connected to
this switch.
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D.11 Debug source: 0x1F

Contains the source of the most recent debug event.

Bits Perm Init Description

31:5 RO - Reserved

4 RW If set, the external DEBUG_N pin is the source of the most recent
debug interrupt.

3:1 RO - Reserved

0 RW If set, the xCORE Tile is the source of the most recent debug
interrupt.

0x1F:
Debug source

D.12 Link status, direction, and network: 0x20 .. 0x27

These registers contain status information for low level debugging (read-only), the
network number that each link belongs to, and the direction that each link is part
of. The registers control links C, D, A, B, G, H, E, and F in that order.

Bits Perm Init Description

31:26 RO - Reserved

25:24 RO If this link is currently routing data into the switch, this field
specifies the type of link that the data is routed to:
0: plink
1: external link
2: internal control link

23:16 RO 0 If the link is routing data into the switch, this field specifies the
destination link number to which all tokens are sent.

15:12 RO - Reserved

11:8 RW 0 The direction that this this link is associated with; set for rout-
ing.

7:6 RO - Reserved

5:4 RW 0 Determines the network to which this link belongs, set for
quality of service.

3 RO - Reserved

2 RO 0 Set to 1 if the current packet is junk and being thrown away. A
packet is considered junk if, for example, it is not routable.

1 RO 0 Set to 1 if the switch is routing data into the link, and if a route
exists from another link.

0 RO 0 Set to 1 if the link is routing data into the switch, and if a route
is created to another link on the switch.

0x20 .. 0x27:
Link status,

direction, and
network
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D.13 PLink status and network: 0x40 .. 0x43

These registers contain status information and the network number that each
processor-link belongs to.

Bits Perm Init Description

31:26 RO - Reserved

25:24 RO If this link is currently routing data into the switch, this field
specifies the type of link that the data is routed to:
0: plink
1: external link
2: internal control link

23:16 RO 0 If the link is routing data into the switch, this field specifies the
destination link number to which all tokens are sent.

15:6 RO - Reserved

5:4 RW 0 Determines the network to which this link belongs, set for
quality of service.

3 RO - Reserved

2 RO 0 Set to 1 if the current packet is junk and being thrown away. A
packet is considered junk if, for example, it is not routable.

1 RO 0 Set to 1 if the switch is routing data into the link, and if a route
exists from another link.

0 RO 0 Set to 1 if the link is routing data into the switch, and if a route
is created to another link on the switch.

0x40 .. 0x43:
PLink status
and network

D.14 Link configuration and initialization: 0x80 .. 0x87

These registers contain configuration and debugging information specific to exter-
nal links. The link speed and width can be set, the link can be initialized, and the
link status can be monitored. The registers control links C, D, A, B, G, H, E, and F
in that order.
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· TDO to pin 13 of the xSYS header

· RST_N and TRST_N to pin 15 of the xSYS header

· If MODE2 is configured high, connect MODE2 to pin 3 of the xSYS header. Do
not connect to VDDIO.

· If MODE3 is configured high, connect MODE3 to pin 3 of the xSYS header. Do
not connect to VDDIO.

The RST_N net should be open-drain, active-low, and have a pull-up to VDDIO.

G.3 Full xSYS header

For a full xSYS header you will need to connect the pins as discussed in Section G.2,
and then connect a 2-wire xCONNECT Link to the xSYS header. The links can be
found in the Signal description table (Section 4): they are labelled XLA, XLB, etc in
the function column. The 2-wire link comprises two inputs and outputs, labelled
1
out,

0
out,

0
in, and 1

in. For example, if you choose to use XLB of tile 0 for xSCOPE I/O,
you need to connect up XLB1

out, XLB0
out, XLB0

in, XLB1
in as follows:

· XLB1
out (X0D16) to pin 6 of the xSYS header with a 33R series resistor close to

the device.

· XLB0
out (X0D17) to pin 10 of the xSYS header with a 33R series resistor close to

the device.

· XLB0
in (X0D18) to pin 14 of the xSYS header.

· XLB1
in (X0D19) to pin 18 of the xSYS header.
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H Schematics Design Check List

This section is a checklist for use by schematics designers using the
XS1-L16A-128-QF124. Each of the following sections contains items to
check for each design.

H.1 Power supplies

VDDIO and OTP_VCC supply is within specification before the VDD
(core) supply is turned on. Specifically, the VDDIO and OTP_VCC supply
is within specification before VDD (core) reaches 0.4V (Section 10).

The VDD (core) supply ramps monotonically (rises constantly) from 0V
to its final value (0.95V - 1.05V) within 10ms (Section 10).

The VDD (core) supply is capable of supplying 600mA (Section 10).

PLL_AVDD is filtered with a low pass filter, for example an RC filter,
see Section 10

.

The PCU_VDD pin is connected to the VDD supply and PCU_VDDIO is
connected to the VDDIO supply (Section 10).

H.2 Power supply decoupling

The design has multiple decoupling capacitors per supply, for example
at least four0402 or 0603 size surface mount capacitors of 100nF in
value, per supply (Section 10).

A bulk decoupling capacitor of at least 10uF is placed on each supply
(Section 10).

H.3 Power on reset

The RST_N and TRST_N pins are asserted (low) during or after power
up. The device is not used until these resets have taken place.
As the errata in the datasheets show, the internal pull-ups on these two
pins can occasionally provide stronger than normal pull-up currents.
For this reason, an RC type reset circuit is discouraged as behavior
would be unpredictable. A voltage supervisor type reset device is
recommended to guarantee a good reset. This also has the benefit of
resetting the system should the relevant supply go out of specification.
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J Associated Design Documentation

Document Title Information Document Number

Estimating Power Consumption For
XS1-L Devices

Power consumption X4271

Programming XC on XMOS Devices Timers, ports, clocks, cores and
channels

X9577

xTIMEcomposer User Guide Compilers, assembler and
linker/mapper

X3766

Timing analyzer, xScope, debugger

Flash and OTP programming utilities

K Related Documentation

Document Title Information Document Number

The XMOS XS1 Architecture ISA manual X7879

XS1 Port I/O Timing Port timings X5821

xCONNECT Architecture Link, switch and system information X4249

XS1-L Link Performance and Design
Guidelines

Link timings X2999

XS1-L Clock Frequency Control Advanced clock control X1433

XS1-L Active Power Conservation Low-power mode during idle X7411
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