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1 xCORE Multicore Microcontrollers

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,
XxCORE 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.

X0DxX XTIME PLL XTIME X1Dxx \
1/0 pins scheduler scheduler 1/0 pins
Hardware response ports | | JTAG || Hardware response ports
‘ xCORE logical ;re }7 7{ XC&{E logical core ‘
‘ XCORE logical core } u I { xCORE logical core ‘
‘ xCORE logical core } £ { XCORE logical core ‘
xCORE logical core ol E S XxCORE logical core FLASH
xCORE logical core 5 XCORE logical core
Figure 1: ‘ xCORE Iogical core } M % f { XxCORE Iogical core ‘
XEF216-512- ‘ xCORE logical core } S| { XCORE logical core ‘
TQ128 block xCORE logical core XxCORE logical core ‘
diagram --- s )| ey J
Key features of the XEF216-512-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/0 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
X006990, Y 4 MOS XS2-UEF16A-512-TQ128
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XEF216-512-TQ128 Features

Multicore Microcontroller with Advanced Multi-Core RISC Architecture
16 real-time logical cores on 2 xCORE tiles
Cores share up to 1000 MIPS
— Up to 2000 MIPS in dual issue mode
Each logical core has:
— Guaranteed throughput of between 1/5 and /8 of tile MIPS
— 16x32bit dedicated registers
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
RGMII support, compliant with RGMII v1.3 specification

Programmable 1/0
81 general-purpose I/0 pins, configurable as input or output
— Up to 25 x 1bit port, 12 x 4bit port, 8 x 8bit port, 4 x 16bit port
— 4 xCONNECT links
Port sampling rates of up to 60 MHz with respect to an external clock
64 channel endss (32 per tile) for communication with other cores, on or off-chip

Memory
512KB internal single-cycle SRAM (max 256KB per tile) for code and data storage
16KB internal OTP (max 8KB per tile) for application boot code
2MB internal flash for application code and overlays

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
20: 1000 MIPS

Power Consumption
570 mA (typical)

128-pin TQFP package 0.4 mm pitch
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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.

reference clock —» clock — clock port
block
readyOut le— readyln port
1
- i T \
conditional > port —port counter
value logic -
PORT — _t _________________ I )
| v FIFO v 1
. N port = L transfer i .
PINS < value < i SERDES < register | » CORE
I I
* e a
<4—— output (drive) input (sample) —

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 open collector 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 1/0
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 xXCONNECT 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.

X006990,
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High-speed USB signal pair traces should be trace-length matched. Maximum
trace-length mismatch should be no greater than 4mm.

Ensure that high speed signals (clocks, USB differential pairs) are routed as far
away from off-board connectors as possible.

High-speed clock and periodic signal traces that run parallel should be at least
1.27mm away from USB_DP/USB_DN (see Figure 18).

Low-speed and non-periodic signal traces that run parallel should be at least
0.5mm away from USB_DP/USB_DN (see Figure 18).

Route high speed USB signals on the top of the PCB wherever possible.

Route high speed USB traces over continuous power planes, with no breaks. If a
trade-off must be made, changing signal layers is preferable to crossing plane
splits.

Follow the 20 X h rule; keep traces 20 x h (the height above the power plane)
away from the edge of the power plane.

Use a minimum of vias in high speed USB traces.

Avoid corners in the trace. Where necessary, rather than turning through a 90
degree angle, use two 45 degree turns or an arc.

DO NOT route USB traces near clock sources, clocked circuits or magnetic
devices.

Avoid stubs on high speed USB signals.

13.3 Land patterns and solder stencils

The package is a 128 pin Thin Quad Flat Package (TQFP) with exposed ground
paddle/heat slug on a 0.4mm pitch.

The land patterns and solder stencils will depend on the PCB manufacturing
process. We recommend you design them with using the IPC specifications “Generic
Requirements for Surface Mount Design and Land Pattern Standards” \PC-7351B.
This standard aims to achieve desired targets of heel, toe and side fillets for
solder-joints. The mechanical drawings in Section 15 specify the dimensions and
tolerances.

13.4 Ground and Thermal Vias

Vias under the heat slug into the ground plane of the PCB are recommended for a
low inductance ground connection and good thermal performance. Typical designs
could use 16 vias in a 4 x 4 grid, equally spaced across the heat slug.
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14 DC and Switching Characteristics
14.1 Operating Conditions
Symbol Parameter MIN | TYP MAX | UNITS | Notes
VDD Tile DC supply voltage 0.95 | 1.00 1.05 | V
VDDIOL 1/0 supply voltage 3.135 | 3.30 | 3.465 | V
VDDIOR 1/0 supply voltage 3.135 | 3.30 | 3.465 | V
VDDIOT 3v3 | 1/0 supply voltage 3.135 | 3.30 | 3.465 | V
VDDIOT 2v5 | 1/0 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 1/0 load 25 | pF
capacitance
Ta Ambient operating _ 0 70 | °C
temperature (Commercial)
Ambient operating -40 85 | °C
Figure 20: temperature (Industrial)
Operating [ 7; Junction temperature 125 | °C
conditions Tstg Storage temperature -65 150 | °C
14.2 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 \% B, C
V(OL) Output low voltage 0.40 | V B, C
I(PU) Internal pull-up current (Vin=0V) -100 pA D
Figure 21: I(PD) Internal pull-down current 100 | pA D
DC character- (Vin=3.3V)
Istics I(LC) Input leakage current -10 10 | pA
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 1/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/0 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.

X006990,

XMOS

XS2-UEF16A-512-TQ128



XEF216-512-TQ128 Datasheet 27

S 30 30 o
3 —,. &
2.0 2.0
Figure 22: < / L~ 2
Typical i 0 P / 0 i
internal a // 0 £
pull-down ) o
and puII-utp 00 %0 40 60 80 100 00 80 60 40 20 0°°
currents I(PD) current, uA I(PU) current, uA
14.3 ESD Stress Voltage
Figure 23: | Symbol | Parameter MIN | TYP | MAX | UNITS | Notes
ESD Sltress HBM Human body model -2.00 2.00 | KV
voltage CDM Charged Device Model -500 500 | V
14.4 Reset Timing
- Symbol | Parameters MIN | TYP | MAX | UNITS | Notes
Figure 24: "I RST) | Reset pulse width 5 us
Resettiming Ny [ Initialization time 150 | ps A

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

X006990, Y 4 MOS XS2-UEF16A-512-TQ128
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14.5 Power Consumption

Symbol Parameter MIN [TYP | MAX| UNITS Notes
I(DDCQ) Quiescent VDD current 45 mA A, B, C
PD Tile power dissipation 325 uW/MIPS | A, D, E, F
IDD Active VDD current 570 {700 | mA A, G
Figure 25: I(ADDPLL) PLL_AVDD current 5 7 mA H
xCORE Tile | |(vDD33) VDD33 current 26.7 mA [
currents  I71USB_vDD) | USB_VDD current 8.27 mA J

Use for budgetary purposes only.

Assumes typical tile and 1/0 voltages with no switching activity.

Includes PLL current.

Assumes typical tile and 1/0 voltages with nominal switching activity.

Assumes 1 MHz = 1 MIPS.

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

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

PLL_AVDD = 1.0V

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.

OmMmgNw >

- T

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-UEF Power Consumption

document,
14.6 Clock
Symbol | Parameter MIN | TYP | MAX | UNITS | Notes
f Frequency 9 24 25 MHz
- SR Slew rate 0.10 V/ns
Figure 26: ™y 7)™ [ Long term jitter (pk-pk) 2 %
Clock f(MAX) Processor clock frequency 500 MHz B

A Percentage of CLK period.
B Assumes typical tile and 1/0 voltages with nominal activity.

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

X006990, Y 4 MOS XS2-UEF16A-512-TQ128
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Appendices

A Configuration of the XEF216-512-TQ128

Figure 32:
Registers

The device is configured through banks of registers, as shown in Figure 32.

|
|
|
|
|

Processor status
Tile configuration
Node configuration
Tile configuration

Processor status

|
l
|
l
|

USB
config

The following communication sequences specify how to access those registers.
Any messages transmitted contain the most significant 24 bits of the channel-end
to which a response is to be sent. This comprises the node-identifier and the
channel number within the node. if no response is required on a write operation,
supply 24-bits with the last 8-bits set, which suppresses the reply message. Any
multi-byte data is sent most significant byte first.

A.1 Accessing a processor status register

The processor status registers are accessed directly from the processor instruction
set. The instructions GETPS and SETPS read and write a word. The register number
should be translated into a processor-status resource identifier by shifting the
register number left 8 places, and ORing it with 0x0B. Alternatively, the functions
getps (reg) and setps(reg,value) can be used from XC.

A.2 Accessing an xCORE Tile configuration register

xCORE Tile configuration registers can be accessed through the interconnect using
the functions write_tile_config_reg(tileref, ...) and read_tile_config_reg(tile
— 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:

X006990,
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0x07: Bits | Perm | Init | Description
Ring
Oscillator 31:16 RO - | Reserved
Value 15:0 RO 0 | Ring oscillator Counter data.

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.

0x08: Bits | Perm | Init | Description
Ring
Oscillator 31:16 RO - | Reserved
Value 150 | RO 0 | Ring oscillator Counter data.

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.

0x09: Bits | Perm | Init | Description
Ring
Oscillator 31:16 RO - | Reserved
Value 15:0 RO 0 | Ring oscillator Counter data.

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.

OxOA: Bits | Perm | Init | Description
Ring
Oscillator 31:16 RO - | Reserved
Value 15:0 RO 0 | Ring oscillator Counter data.

B.11 RAM size: 0x0C

The size of the RAM in bytes

X006990, Y 4 MOS XS2-UEF16A-512-TQ128
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0x16:
Debug
interrupt data

B.18 Debug interrupt data: 0x16

On a data watchpoint, this register contains the effective address of the memory
operation that triggered the debugger. On a resource watchpoint, it countains the
resource identifier.

Bits | Perm | Init | Description

31:0 | DRW Value.

0x18:
Debug core
control

B.19 Debug core control: 0x18

This register enables the debugger to temporarily disable logical cores. When
returning from the debug interrupts, the cores set in this register will not execute.
This enables single stepping to be implemented.

Bits | Perm | Init | Description

31:8 RO - | Reserved

7:0 DRW 1-hot vector defining which threads are stopped when not in
debug mode. Every bit which is set prevents the respective
thread from running.

0x20 .. 0x27:
Debug
scratch

B.20 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.

B.21 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.

Y 4 MOS XS2-UEF16A-512-TQ128
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B.25 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 thread in the machine allowing the breakpoint to
be enabled individually for each thread.
0x70 .. O0x73: 15:3 RO - | Reserved
Data 2 | DRW 0 | When 1 the breakpoints will be be triggered on loads.
breakpoint
control 1 DRW 0 | Determines the break condition: 0 = A AND B, 1 = A OR B.
register 0 DRW 0 | When 1 the instruction breakpoint is enabled.
B.26 Resources breakpoint mask: 0x80 .. 0x83
This set of registers contains the mask for the four resource watchpoints.
0x80 .. 0x83:
Resources
breakpoint Bits | Perm | Init | Description
mask | 37.0 | DRW Value.
B.27 Resources breakpoint value: 0x90 .. 0x93
This set of registers contains the value for the four resource watchpoints.
0x90 .. 0x93:
Resources
breakpoint Bits | Perm | Init | Description
value | 37.0 | pRw Value.

B.28 Resources breakpoint control register: 0x9C .. 0x9F

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

X006990, Y 4 MOS XS2-UEF16A-512-TQ128
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Bits | Perm | Init | Description
0x04: 31 CRW 0 | When 1 the PSwitch is restricted to RO access to all CRW registers
Control from SSwitch, XCore(PS_DBG_Scratch) and JTAG
PSwitch
permissions 30:1 RO - | Reserved
to d_ebug 0 | CRW 0 | When 1 the PSwitch is restricted to RO access to all CRW registers
registers from SSwitch

C.5 Cause debug interrupts: 0x05

This register can be used to raise a debug interrupt in this xCORE tile.

Bits | Perm | Init | Description
31:2 RO - | Reserved
0x05:
Cause debug 1 CRW 0 | 1 when the processor is in debug mode.
interrupts 0 | CRW 0 | Request a debug interrupt on the processor.
C.6 XxCORE Tile clock divider: 0x06
This register contains the value used to divide the PLL clock to create the xCORE
tile clock. The divider is enabled under control of the tile control register
Bits | Perm | Init | Description
0X06 31 CRW 0 | Clock disable. Writing 1’ will remove the clock to the tile.
x06:
xCORE Tile 30:16 RO - | Reserved
clock divider 15:0 | CRW | 0 | Clock divider.

C.7 Security configuration: 0x07

Copy of the security register as read from OTP.

X006990, Y 4 MOS XS2-UEF16A-512-TQ128
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0x62:
SR of logical Bits | Perm | Init | Description
core 2 31:0 CRO Value.
C.20 SR of logical core 3: 0x63
Value of the SR of logical core 3
0x63:
SR of logical Bits | Perm | Init | Description
core 3 31:0 | CRO Value.
C.21 SR of logical core 4: 0x64
Value of the SR of logical core 4
0x64:
SR of logical Bits | Perm | Init | Description
core4 | 31.0 | CRO Value.
C.22 SR of logical core 5: 0x65
Value of the SR of logical core 5
0x65:
SR of logical Bits | Perm | Init | Description
core> | 31:0 | CRO Value.
C.23 SR of logical core 6: 0x66
Value of the SR of logical core 6
0x66:
SR of logical Bits | Perm | Init | Description
core 6 31:0 CRO Value.
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Bits | Perm | Init | Description
31 RW If set to 1, the chip will not be reset
30 RW If set to 1, the chip will not wait for the PLL to re-lock. Only use
this if a gradual change is made to the PLL
29 DW If set to 1, set the PLL to be bypassed
28 DW If set to 1, set the boot mode to boot from JTAG
27:26 RO - | Reserved
25:23 RW Output divider value range from 1 (8’h0) to 250 (8’hF9). P value.
22:21 RO - | Reserved
20:8 RW Feedback multiplication ratio, range from 1 (8’h0) to 255 (8’hFE).
M value.
7 RO - | Reserved
bLL set?i):g;es: 6:0 | RW ,C\l)svc;:iteor input divider value range from 1 (8’h0) to 32 (8’hOF).

D.6 System switch clock divider: 0x07

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

0x07: Bits | Perm | Init | Description
System
switch clock 31:16 RO Reserved
divider 15:0 RW 0 | SSwitch clock generation

D.7 Reference clock: 0x08

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

Bits | Perm | Init | Description
0x08:
Reference 31:16 RO Reserved
clock 15:0 RW 3 | Software ref. clock divider
X006990, y 4 MOS XS2-UEF16A-512-TQ128
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E.3 Node identifier: 0x05

Bits | Perm | Init | Description

0x05: 31:16 RO - | Reserved
) N,o,de 15:0 RW 0 | 16-bit node identifier. This does not need to be set, and is
identifier

present for compatibility with XS1-switches.

E.4 System clock frequency: 0x51

Bits | Perm | Init | Description
31:7 RO - | Reserved

6:0 RW 25 | Oscillator clock frequency in MHz rounded up to the nearest
integer value. Only values between 5 and 100 MHz are valid -
writes outside this range are ignored and will be NACKed.

This field must be set on start up of the device and any time that

OT‘SIK: the input oscillator clock frequency is changed. It must contain
Sys;em cloc the system clock frequency in MHz rounded up to the nearest
requency integer value.
E.5 Link Control and Status: 0x80
Bits | Perm | Init | Description
31:28 RO - | Reserved
27 RO Rx buffer overflow or illegal token encoding received.
26 RO 0 | This end of the xlink has issued credit to allow the remote end
to transmit
25 RO 0 | This end of the xlink has credit to allow it to transmit.
24 WO Clear this end of the xlink’s credit and issue a HELLO token.
23 WO Reset the receiver. The next symbol that is detected will be the
first symbol in a token.
22 RO - | Reserved
21:11 RW 1 | Specify min. number of idle system clocks between two contin-
0x80: uous symbols witin a transmit token -1.
Link Control 10:0 | RW 1 | Specify min. number of idle system clocks between two contin-
and Status uous transmit tokens -1.
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Bits | Perm | Init | Description
0x20:
UIFM Sticky 31:7 RO - | Reserved
flags 6:0 RW 0 | Stickyness for each flag.
F.10 UIFM port masks: 0x24
Set of masks that identify how port TN, port 10 and port 1P are affected by changes
to the flags in FLAGS

Bits | Perm | Init | Description

31:24 RW 0 | Bit mask that determines which flags in UIFM_IFM_FLAG[6:0]
contribute to port 17. If any flag listed in this bitmask is high,
port 1? will be high.

23:16 RW 0 | Bit mask that determines which flags in UIFM_IFM_FLAG[6:0]
contribute to port 1P. If any flag listed in this bitmask is high,
port 1P will be high.

15:8 RW 0 | Bit mask that determines which flags in UIFM_IFM_FLAG[6:0]
contribute to port 10. If any flag listed in this bitmask is high,
port 10 will be high.

0x24: 7:0 | RW 0 | Bit mask that determines which flags in UIFM_IFM_FLAG[6:0]
UIFM pokrt contribute to port TN. If any flag listed in this bitmask is high,
masks port TN will be high.
F.11 UIFM SOF value: 0x28
USB Start-Of-Frame counter

Bits | Perm | Init | Description

31:11 RO - | Reserved

0x28:
UIFM SOF 10:8 RW 0 | Most significant 3 bits of SOF counter
value 7.0 | RW 0 | Least significant 8 bits of SOF counter

F.12 UIFM PID: 0x2C

The last USB packet identifier received
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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 XLO, XL1, etc in
the function column. The 2-wire link comprises two inputs and outputs, Iabelled
Tty out» 2., and 1. For example, if you choose to use XLO for xSCOPE 1/0, you
need to connect up XLO! e, XLOu:, XLOY., XLO) as follows:

XL0],; (XOD43) to pin 6 of the xSYS header with a 33R series resistor close to
the device.

XL0Y,: (XOD42) to pin 10 of the xSYS header with a 33R series resistor close to
the device.

XLOY, (XOD41) to pin 14 of the xSYS header.

XLOJ, (XOD40) 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
XEF216-512-TQ128. Each of the following sections contains items to
check for each design.

H.1 Power supplies

O 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 13).

O The VDD (core) supply ramps monotonically (rises constantly) from 0V
to its final value (0.95V - 1.05V) within 10ms (Section 13).

O The VDD (core) supply is capable of supplying 700 mA (Section 13 and
Figure 21).
O PLL_AVDD is filtered with a low pass filter, for example an RC filter,

see Section 13

H.2 Power supply decoupling

O 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 13).

O A bulk decoupling capacitor of at least 10uF is placed on each supply
(Section 13).

H.3 Power on reset

O 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.

H.4 Clock

O The CLK input pin is supplied with a clock with monotonic rising edges
and low jitter.

O You have chosen an input clock frequency that is supported by the
device (Section 7).
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H.5 RGMIIl interface

This section can be skipped if you do not have any device connected to the RGMII
interface.

O RX_CLK will be low when the xCORE comes out of reset (see Section 11).
O VDDIOT has a 2.5V or 3.3V supply as appropriate.

O RGMII signals are connected to the appropriate RGMII pins of the
xCORE device.

H.6 Boot

O X0DO1 has a 1K pull-up to VDDIOL (Section 8).

O The device is kept in reset for at least 1 ms after VDDIOL has reached
its minimum level (Section 8).

H.7 JTAG, XScope, and debugging

O You have decided as to whether you need an XSYS header or not
(Section G)
O If you have not included an XSYS header, you have devised a method

to program the SPI-flash or OTP (Section G).

H.8 GPIO
O You have not mapped both inputs and outputs to the same multi-bit
port.
O Pins X0D04, X0D05, X0D06, and X0DO07 are output only and are,

during and after reset, pulled low or not connected (Section 8)

H.9 Multi device designs

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

O One device is connected to a QSPI or SPI flash for booting.

O Devices that boot from link have, for example, X0D06 pulled high and
have link XLO connected to a device to boot from (Section 8).
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