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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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· 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 7.5

· 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 7.6

· Ports The I/O pins are connected to the processing cores by Hardware Response
ports. The port logic can drive its pins high and low, or it can sample the value
on its pins optionally waiting for a particular condition. Section 7.3

· Clock blocks xCORE devices include a set of programmable clock blocks that
can be used to govern the rate at which ports execute. Section 7.4

· Memory Each xCORE Tile integrates a bank of SRAM for instructions and data,
and a block of one-time programmable (OTP) memory that can be configured for
system wide security features. Section 10

· PLL The PLL is used to create a high-speed processor clock given a low speed
external oscillator. Section 8

· JTAG The JTAG module can be used for loading programs, boundary scan testing,
in-circuit source-level debugging and programming the OTP memory. Section 14

1.1 Software

Devices are programmed using C, C++ or xC (C with multicore extensions). XMOS
provides tested and proven software libraries, which allow you to quickly add
interface and processor functionality such as USB, Ethernet, PWM, graphics driver,
and audio EQ to your applications.

1.2 xTIMEcomposer Studio

The xTIMEcomposer Studio development environment provides all the tools you
need to write and debug your programs, profile your application, and write images
into flash memory or OTP memory on the device. Because xCORE devices oper-
ate deterministically, they can be simulated like hardware within xTIMEcomposer:
uniquely in the embedded world, xTIMEcomposer Studio therefore includes a static
timing analyzer, cycle-accurate simulator, and high-speed in-circuit instrumenta-
tion.

xTIMEcomposer can be driven from either a graphical development environment,
or the command line. The tools are supported on Windows, Linux and MacOS X
and available at no cost from xmos.com/downloads. Information on using the
tools is provided in the xTIMEcomposer User Guide, X3766.
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Figure 6:

Clock block
diagram

On reset, each port is connected to clock block 0, which runs from the processor
reference clock.

7.5 Channels and Channel Ends

Logical cores communicate using point-to-point connections, formed between two
channel ends. A channel-end is a resource on an xCORE tile, that is allocated by
the program. Each channel-end has a unique system-wide identifier that comprises
a unique number and their tile identifier. Data is transmitted to a channel-end by
an output-instruction; and the other side executes an input-instruction. Data can
be passed synchronously or asynchronously between the channel ends.

7.6 xCONNECT Switch and Links

XMOS devices provide a scalable architecture, where multiple xCORE devices can
be connected together to form one system. Each xCORE device has an xCONNECT
interconnect that provides a communication infrastructure for all tasks that run on
the various xCORE tiles on the system.

The interconnect relies on a collection of switches and XMOS links. Each xCORE
device has an on-chip switch that can set up circuits or route data. The switches
are connected by xConnect Links. An XMOS link provides a physical connection
between two switches. The switch has a routing algorithm that supports many
different topologies, including lines, meshes, trees, and hypercubes.

The links operate in either 2 wires per direction or 5 wires per direction mode,
depending on the amount of bandwidth required. Circuit switched, streaming
and packet switched data can both be supported efficiently. Streams provide the
fastest possible data rates between tiles , but each stream requires a single link
to be reserved between switches on two tiles. All packet communications can be
multiplexed onto a single link.

Information on the supported routing topologies that can be used to connect
multiple devices together can be found in the XS1-L Link Performance and Design
Guide, X2999.
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The PLL creates a high-speed clock that is used for the switch, tile, and reference
clock.

The PLL multiplication value is selected through the two MODE pins, and can be
changed by software to speed up the tile or use less power. The MODE pins are set
as shown in Figure 8:

Oscillator MODE Tile PLL Ratio PLL settings

Frequency 1 0 Frequency OD F R
5-13 MHz 0 0 130-399.75 MHz 30.75 1 122 0

13-20 MHz 1 1 260-400.00 MHz 20 2 119 0

20-48 MHz 1 0 167-400.00 MHz 8.33 2 49 0

48-100 MHz 0 1 196-400.00 MHz 4 2 23 0

Figure 8:

PLL multiplier
values and
MODE pins

Figure 8 also lists the values of OD, F and R, which are the registers that define
the ratio of the tile frequency to the oscillator frequency:

Fcore = Fosc ×
F + 1

2
× 1
R + 1

× 1
OD + 1

OD, F and R must be chosen so that 0 ≤ R ≤ 63, 0 ≤ F ≤ 4095, 0 ≤ OD ≤ 7, and
260MHz ≤ Fosc × F+1

2 × 1
R+1 ≤ 1.3GHz. The OD, F , and R values can be modified

by writing to the digital node PLL configuration register.

The MODE pins must be held at a static value during and after deassertion of the
system reset.

If a different tile frequency is required (eg, 500 MHz), then the PLL must be
reprogrammed after boot to provide the required tile frequency. The XMOS tools
perform this operation by default. Further details on configuring the clock can be
found in the XS1-L Clock Frequency Control document, X1433.

9 Boot Procedure

The device is kept in reset by driving RST_N low. When in reset, all GPIO pins
are high impedance. When the device is taken out of reset by releasing RST_N
the processor starts its internal reset process. After approximately 750,000 input
clocks, all GPIO pins have their internal pull-resistor enabled, and the processor
boots at a clock speed that depends on MODE0 and MODE1.

The processor boot procedure is illustrated in Figure 9. In normal usage, MODE[3:2]
controls the boot source according to the table in Figure 10. If bit 5 of the security
register (see §10.1) is set, the device boots from OTP.

The boot image has the following format:

· A 32-bit program size s in words.

· Program consisting of s × 4 bytes.

X5391, XS1-A8A-64-FB96
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Figure 9:

Boot
procedure

MODE[3] MODE[2] Boot Source

0 0 None: Device waits to be booted via JTAG

0 1 Reserved

1 0 xConnect Link B

1 1 SPI

Figure 10:

Boot source
pins

· A 32-bit CRC, or the value 0x0D15AB1E to indicate that no CRC check should be
performed.

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.

9.1 Boot from SPI master

If set to boot from SPI master, the processor enables the four pins specified in
Figure 11, 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 11:

SPI master
pins
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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.

9.2 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
resistors X0D16..X0D19, drives X0D16 and X0D17 low (the initial state for the
Link), and monitors pins X0D18 and X0D19 for boot-traffic. X0D18 and X0D19
must be low at this stage. If the internal pull-down is too weak to drain any residual
charge, external pull-downs of 10K may be required on those pins.

The boot-rom on the core will then:

1. Allocate channel-end 0.

2. Input a word on channel-end 0. It will use this word as a channel to acknowledge
the boot. Provide the null-channel-end 0x0000FF02 if no acknowledgment is
required.

3. Input the boot image specified above, including the CRC.

4. Input an END control token.

5. Output an END control token to the channel-end received in step 2.

6. Free channel-end 0.

7. Jump to the loaded code.

9.3 Boot from OTP

If an xCORE tile is set to use secure boot (see Figure 9), the boot image is read
from address 0 of the OTP memory in the tile’s security module.

This feature can be used to implement a secure bootloader which loads an en-
crypted image from external flash, decrypts and CRC checks it with the processor,
and discontinues the boot process if the decryption or CRC check fails. XMOS
provides a default secure bootloader that can be written to the OTP along with
secret decryption keys.

Each tile has its own individual OTP memory, and hence some tiles can be booted
from OTP while others are booted from SPI or the channel interface. This enables

X5391, XS1-A8A-64-FB96
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17.5 Digital I/O 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 28:

Digital I/O
characteris-

tics

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.

17.6 ESD Stress Voltage

Symbol Parameter MIN TYP MAX UNITS Notes

HBM Human body model 2.00 kV

CDM Charged Device Model 500 V

Figure 29:

ESD stress
voltage

17.7 Device Timing Characteristics

Symbol Parameter MIN TYP MAX UNITS Notes

T(RST) Reset pulse width 5 µs A

T(INIT)
Initialisation (On Silicon Oscillator) TBC ms

Initialisation (Crystal Oscillator) TBC ms

T(WAKE) Wake up time (Sleep to Active) TBC ms

T(SLEEP) Sleep Time (Active to Sleep) TBC ms

Figure 30:

Device timing
characteris-

tics

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

17.8 Crystal Oscillator Characteristics

Symbol Parameter MIN TYP MAX UNITS Notes

F(FO) Input Frequency 5 30 MHz

Figure 31:

Crystal
oscillator

characteris-
tics
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17.13 xConnect Link Performance

Symbol Parameter MIN TYP MAX UNITS Notes

B(2blinkP)
2b link bandwidth (packetized)
(Speed Grade 5)

103 MBit/s A, B

2b link bandwidth (packetized)
(Speed Grade 4)

82 MBit/s A, B

B(5blinkP)
5b link bandwidth (packetized)
(Speed Grade 5)

271 MBit/s A, B

5b link bandwidth (packetized)
(Speed Grade 4)

215 MBit/s A, B

B(2blinkS)
2b link bandwidth (streaming)
(Speed Grade 5)

125 MBit/s B

2b link bandwidth (streaming)
(Speed Grade 4)

100 MBit/s B

B(5blinkS)
5b link bandwidth (streaming)
(Speed Grade 5)

313 MBit/s B

5b link bandwidth (streaming)
(Speed Grade 4)

250 MBit/s B

Figure 36:

Link
performance

A Assumes 32-byte packet in 3-byte header mode. Actual performance depends on size of the header
and payload.

B 7.5 ns symbol time.

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.

17.14 JTAG Timing

Symbol Parameter MIN TYP MAX UNITS Notes

f(TCK_D) TCK frequency (debug) TBC MHz

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

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

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

T(DELAY) TCK to output delay TBC ns B

Figure 37:

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.

X5391, XS1-A8A-64-FB96
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18 Package Information
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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 41:

Summary
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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.

X5391, XS1-A8A-64-FB96
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Bits Perm Init Description

31:0 DRW Value.

0x80 .. 0x83:
Resources

breakpoint
mask

B.26 Resources breakpoint value: 0x90 .. 0x93

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

Bits Perm Init Description

31:0 DRW Value.

0x90 .. 0x93:
Resources

breakpoint
value

B.27 Resources breakpoint control register: 0x9C .. 0x9F

This set of registers controls each of the four resource 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.

15:2 RO - Reserved

1 DRW 0 By default, resource watchpoints trigger when the resource id
masked with the set Mask equals the Value. If set to 1, resource
watchpoints trigger when the resource id masked with the set
Mask is not equal to the Value.

0 DRW 0 When 1 the instruction breakpoint is enabled.

0x9C .. 0x9F:
Resources

breakpoint
control
register
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C.1 Device identification: 0x00

Bits Perm Init Description

31:24 RO Processor ID of this xCORE tile.

23:16 RO Number of the node in which this xCORE tile is located.

15:8 RO xCORE tile revision.

7:0 RO xCORE tile version.

0x00:
Device

identification

C.2 xCORE Tile description 1: 0x01

This register describes the number of logical cores, synchronisers, locks and
channel ends available on this xCORE tile.

Bits Perm Init Description

31:24 RO Number of channel ends.

23:16 RO Number of locks.

15:8 RO Number of synchronisers.

7:0 RO - Reserved

0x01:
xCORE Tile

description 1

C.3 xCORE Tile description 2: 0x02

This register describes the number of timers and clock blocks available on this
xCORE tile.

Bits Perm Init Description

31:16 RO - Reserved

15:8 RO Number of clock blocks.

7:0 RO Number of timers.

0x02:
xCORE Tile

description 2

C.4 Control PSwitch permissions to debug registers: 0x04

This register can be used to control whether the debug registers (marked with
permission CRW) are accessible through the tile configuration registers. When this
bit is set, write -access to those registers is disabled, preventing debugging of the
xCORE tile over the interconnect.
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C.11 PC of logical core 1: 0x41

Bits Perm Init Description

31:0 RO Value.

0x41:
PC of logical

core 1

C.12 PC of logical core 2: 0x42

Bits Perm Init Description

31:0 RO Value.

0x42:
PC of logical

core 2

C.13 PC of logical core 3: 0x43

Bits Perm Init Description

31:0 RO Value.

0x43:
PC of logical

core 3

C.14 PC of logical core 4: 0x44

Bits Perm Init Description

31:0 RO Value.

0x44:
PC of logical

core 4

C.15 PC of logical core 5: 0x45

Bits Perm Init Description

31:0 RO Value.

0x45:
PC of logical

core 5
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Bits Perm Init Description

31:26 RO - Reserved

25:23 RW OD: Output divider value
The initial value depends on pins MODE0 and MODE1.

22:21 RO - Reserved

20:8 RW F: Feedback multiplication ratio
The initial value depends on pins MODE0 and MODE1.

7 RO - Reserved

6:0 RW R: Oscilator input divider value
The initial value depends on pins MODE0 and MODE1.

0x06:
PLL settings

D.6 System switch clock divider: 0x07

Sets the ratio of the PLL clock and the switch clock.

Bits Perm Init Description

31:16 RO - Reserved

15:0 RW 0 Switch clock divider. The PLL clock will be divided by this value
plus one to derive the switch clock.

0x07:
System

switch clock
divider

D.7 Reference clock: 0x08

Sets the ratio of the PLL clock and the reference clock used by the node.

Bits Perm Init Description

31:16 RO - Reserved

15:0 RW 3 Architecture reference clock divider. The PLL clock will be
divided by this value plus one to derive the 100 MHz reference
clock.

0x08:
Reference

clock

D.8 Directions 0-7: 0x0C

This register contains eight directions, for packets with a mismatch in bits 7..0 of
the node-identifier. The direction in which a packet will be routed is goverened by
the most significant mismatching bit.
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F.2 ADC Control input pin 1: 0x04

Controls specific to ADC input pin 1.

Bits Perm Init Description

31:8 RW 0 The node and channel-end identifier to which data for this ADC
input pin should be send to. This is the top 24 bits of the
channel-end identifier as allocated on an xCORE Tile.

7:1 RO - Reserved

0 RW 0 Set to 1 to enable this input pin on the ADC.

0x04:
ADC Control

input pin 1

F.3 ADC Control input pin 2: 0x08

Controls specific to ADC input pin 2.

Bits Perm Init Description

31:8 RW 0 The node and channel-end identifier to which data for this ADC
input pin should be send to. This is the top 24 bits of the
channel-end identifier as allocated on an xCORE Tile.

7:1 RO - Reserved

0 RW 0 Set to 1 to enable this input pin on the ADC.

0x08:
ADC Control

input pin 2

F.4 ADC Control input pin 3: 0x0C

Controls specific to ADC input pin 3.

Bits Perm Init Description

31:8 RW 0 The node and channel-end identifier to which data for this ADC
input pin should be send to. This is the top 24 bits of the
channel-end identifier as allocated on an xCORE Tile.

7:1 RO - Reserved

0 RW 0 Set to 1 to enable this input pin on the ADC.

0x0C:
ADC Control

input pin 3

F.5 ADC General Control: 0x20

General ADC control.
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H.1 General oscillator control: 0x00

Bits Perm Init Description

7:2 RO - Reserved

1 RW 0 Set to 1 to reset the xCORE Tile when the value of the oscillator
select control register (bit 0) is changed.

0 RW pin Selects the oscillator to use:
0: Crystal oscillator
1: On-silicon oscillator

0x00:
General

oscillator
control

H.2 On-silicon-oscillator control: 0x01

This register controls the on-chip logic that implements an on-chip oscillator. The
on-chip oscillator does not require an external crystal, but does not provide an
accurate timing source. The nominal frequency of the on-silicon-oscillator is given
below, but the actual frequency are temperature, voltage, and chip dependent.

Bits Perm Init Description

7:2 RO - Reserved

1 RW 0 Selects the clock speed of the on-chip oscillator:
0: approximately 20 Mhz (fast clock)
1: approximately 31,250 Hz (slow clock)

0 RW 1 Set to 0 to disable the on-chip oscillator. Do not do this unless
the xCORE Tile is running off the crystal oscillator.

0x01:
On-silicon-
oscillator

control

H.3 Crystal-oscillator control: 0x02

This register controls the on-chip logic that implements the crystal oscillator; the
crystal-oscillator requires an external crystal.

Bits Perm Init Description

7:2 RO - Reserved

1 RW 1 Set to 0 to disable the crystal bias circuit. Only switch the bias off
if an external oscillator rather than a crystal is connected.

0 RW 1 Set to 0 to disable the crystal oscillator. Do not do this unless the
xCORE Tile is running off the on-silicon oscillator.

0x02:
Crystal-

oscillator
control
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Number Perm Description

0x00 RW General control

0x04 RW Time to wake-up, least significant 32 bits

0x08 RW Time to wake-up, most significant 32 bits

0x0C RW Power supply states whilst ASLEEP

0x10 RW Power supply states whilst WAKING1

0x14 RW Power supply states whilst WAKING2

0x18 RW Power supply states whilst AWAKE

0x1C RW Power supply states whilst SLEEPING1

0x20 RW Power supply states whilst SLEEPING2

0x24 RW Power sequence status

0x2C RW DCDC control

0x30 RW Power supply status

0x34 RW VDDCORE level control

0x40 RW LDO5 level control

Figure 49:

Summary

J.1 General control: 0x00

This register controls the basic settings for power modes.
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Bits Perm Init Description

31:8 RO - Reserved

7 RW 0 By default, when waking up, the voltage levels stored in the
LEVEL CONTROL registers are used. Set to 1 to use the power-on
voltage levels.

6 WO Set to 1 to re-apply the current contents of the AWAKE state. Use
this when the program has changed the contents of the AWAKE
state register. Self clearing.

5 RW 0 Set to 1 to use a 64-bit timer.

4 RW 0 Set to 1 to wake-up on the timer.

3 RW 1 If waking on the WAKE pin is enabled (see above), then by default
the device wakes up when the WAKE pin is pulled high. Set to 0
to wake-up when the WAKE pin is pulled low.

2 RW 0 Set to 1 to wake-up when the WAKE pin is at the right level.

1 RW 0 Set to 1 to initiate sleep sequence - self clearing. Only set this
bit when in AWAKE state.

0 RW 0 Sleep clock select. Set to 1 to use the default clock rather than
the internal 31.25 kHz oscillator. Note: this bit is only effective
in the ASLEEP state.

0x00:
General
control

J.2 Time to wake-up, least significant 32 bits: 0x04

This register stores the time to wake-up. The value is only used if wake-up from
the real-time clock is enabled, and the device is asleep.

Bits Perm Init Description

31:0 RW 0 Least significant 32 bits of time to wake-up.

0x04:
Time to

wake-up,
least

significant 32
bits

J.3 Time to wake-up, most significant 32 bits: 0x08

This register stores the time to wake-up. The value is only used if wake-up from
the real-time clock is enabled, if 64-bit comparisons are enabled, and the device is
asleep. In most cases, 32-bit comparisons suffice.
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J.5 Power supply states whilst WAKING1: 0x10

This register controls what state the power control block should be in when in the
WAKING1 state. It also defines the minimum time that the system shall stay in this
state. When the minimum time is expired, the next state is entered if all enabled
power supplies are good.

Bits Perm Init Description

31:21 RO - Reserved

20:16 RW 16 Log2 number of cycles to stay in this state:
0: 1 clock cycles
1: 2 clock cycles
2: 4 clock cycles
...
31: 2147483648 clock cycles

15 RO - Reserved

14 RW 0 Set to 1 to disable clock to the xCORE Tile.

13:10 RO - Reserved

9 RW 0 Sets modulation used by DCDC2:
0: PWM modulation (max 475 mA)
1: PFM modulation (max 50 mA)

8 RW 0 Sets modulation used by DCDC1:
0: PWM modulation (max 700 mA)
1: PFM modulation (max 50 mA)

7:6 RO - Reserved

5 RW 1 Set to 1 to enable VOUT6 (IO supply).

4 RW 0 Set to 1 to enable LDO5 (core PLL supply).

3:2 RO - Reserved

1 RO 0 Set to 1 to enable DCDC2 (analogue supply).

0 RW 0 Set to 1 to enable DCDC1 (core supply).

0x10:
Power supply
states whilst

WAKING1

J.6 Power supply states whilst WAKING2: 0x14

This register controls what state the power control block should be in when in the
WAKING2 state. It also defines the minimum time that the system shall stay in this
state. When the minimum time is expired, the next state is entered if all enabled
power supplies are good.
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N.4 JTAG, XScope, and debugging

You have decided as to whether you need an XSYS header or not
(Section M)

If you included an XSYS header, you connected pin 3 to any
MODE2/MODE3 pin that would otherwise be NC (Section M).

If you have not included an XSYS header, you have devised a method
to program the SPI-flash or OTP (Section M).

N.5 GPIO

You have not mapped both inputs and outputs to the same multi-bit
port.

N.6 Multi device designs

Skip this section if your design only includes a single XMOS device.

One device is connected to a SPI flash for booting.

Devices that boot from link have MODE2 grounded and MODE3 NC.
These device must have link XLB connected to a device to boot from
(see 9).

If you included an XSYS header, you have included buffers for RST_N,
TMS, TCK, MODE2, and MODE3 (Section L).
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