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4 Signal Description

This section lists the signals and I/O pins available on the XEF216-512-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 10 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 14.2.

ST: The 10 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 1/0 power (left) PWR
VDDIOR Digital I/0 power (right) PWR
VDDIOT Digital 1/0 power (top) PWR

JTAG pins (6)
Signal Function Type Properties
RST_N Global reset input Input 10L, PU, ST
TCK Test clock Input I0L, PD, ST
TDI Test data input Input 0L, PU
TDO Test data output Output | I0L, PD
TMS Test mode select Input 10L, PU
TRST_N Test reset input Input 10L, PU, ST
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Signal Function Type Properties
X1D20 4c2 8BS 16Al4 32A30 1/0 IOR, PD
X1D21 4C3 887 16A!5 323! 1/0 IOR, PD
X1D22 XoL38 e 160 1/0 I0L, PD
X1D23 1HO 1/0 IOL, PD
X1D24 110 1/0 IOR, PD
X1D25 1J0 1/0 IOR, PD
X1D26 tx_clk (rgmii) 460 8CO 1680 1/0 10T, PD
X1D27 tx_ctl (rgmii) 4" 8C! 168! 1/0 10T, PD
X1D28 rx_clk (rgmii) 4F0  8C2 16B2 1/0 10T, PD
X1D29 rx_ctl (rgmii) 4F1  8C3 1683 1/0 10T, PD
X1D30 rx0 (rgmii) 4F2  8Cc* 16B* 1/0 10T, PD
X1D31 rx1 (rgmii) 4F3  8C5> 16B® 1/0 10T, PD
X1D32 rx2 (rgmii) 4E2  8C6 16BS 1/0 10T, PD
X1D33 rx3 (rgmii) 4E3  8C7 1687 1/0 10T, PD
X1D34 XoLOZ ¢ 1K 1/0 IOL, PD
X1D35 XoL03 ¢ 10 1/0 I0L, PD
X1D36 XoL0Z ¢ 1m0 8D% 1688 1/0 I0L, PD
X1D37 XoL3H INO 8D' 16B° 1/0 I0L, PD
X1D38 XoL32, 100 8D2 16810 1/0 0L, PD
X1D39 XolL32, 1p0 8D3 168! 1/0 IOL, PD
X1D40 tx3 (rgmii) 8D* 16B'2 1/0 10T, PD
X1D41 tx2 (rgmii) 8D> 16B'3 1/0 10T, PD
X1D42 tx1 (rgmii) 8D® 16B'4 1/0 10T, PD
X1D43 tx0 (rgmii) 8D’ 16B'> 1/0 10T, PD
X1D49 XoL14, 32A0 1/0 IOL, PD
X1D50 XoL13, 32A! 1/0 0L, PD
X1D51 XoL13, 32A2 1/0 IOL, PD
X1D52 XoL1}, 32A3 1/0 IOL, PD
X1D53 XoL19, 32a% 1/0 IOL, PD
X1D54 XoL19ye 32A5 1/0 I0L, PD
X1D55 XoL1due 32A6 1/0 IOL, PD
X1D56 XoL12u¢ 32A7 1/0 IOL, PD
X1D57 XoL13 4 32A8 1/0 IOL, PD
X1D58 XoL18ue 32A9 1/0 IOL, PD
X1D61 XoL24, 32A10 | 1/0 IoL, PD
X1D62 XoL23, 32A"" | 1/0 IOL, PD
X1D63 XoL2Z, 32A12 | 1/0 IoL, PD
X1D64 XoL2}, 32A13 | 1/0 IOL, PD
X1D65 XoL2), 32A14 1/0 0L, PD
X1D66 XoL29ue 32A'S | 1/0 IOL, PD
X1D67 XoL2d ue 32A6 | 1/0 I0L, PD
X1D68 XoL22 ¢ 32A'7 | 1/0 I0L, PD
X1D69 XoL23 ¢ 32A18 | 1/0 IOL, PD
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6 Product Overview

Figure 3:

Logical core
performance

The XEF216-512-FB236 is a powerful device that consists of two xCORE Tiles,
each comprising a flexible logical processing cores with tightly integrated I/0 and
on-chip memory.

6.1 Logical cores

Each tile has 8 active logical cores, which issue instructions down a shared five-
stage pipeline. Instructions from the active cores are issued round-robin. If up to
five logical cores are active, each core is allocated a fifth of the processing cycles.
If more than five logical cores are active, each core is allocated at least '/» cycles
(for n cores). Figure 3 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
10 1000MIPS 500 MHz 100 | 100 | 100 | 100 | 100 | 83 | 71 | 63

There is no way that the performance of a logical core can be reduced below these
predicted levels (unless priority threads are used: in this case the guaranteed
minimum performance is computed based on the number of priority threads
as defined in the architecture manual). Because cores may be delayed on 1/0,
however, their unused processing cycles can be taken by other cores. This means
that for more than five 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.

6.2 XTIME scheduler

The xTIME scheduler handles the events generated by xCORE Tile resources, such
as channel ends, timers and 1I/O pins. It ensures that all events are serviced and
synchronized, without the need for an RTOS. Events that occur at the /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.

6.3 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 XEF216-512-FB236,
and the software running on it. A combination of 1bit, 4bit, 8bit, 16bit and 32bit

X007545,
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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.
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Figure 5:
Clock block
diagram

100MHz
reference 1-bit port

clock L vy] ""...i

readyln

A clock block can use a 1-bit port as its clock source allowing external application
clocks to be used to drive the input and output interfaces. xCORE-200 clock blocks
optionally divide the clock input from a 1-bit port.

clock block

In many cases 1/0 signals are accompanied by strobing signals. The xCORE ports
can input and interpret strobe (known as readyln and readyOut) signals generated
by external sources, and ports can generate strobe signals to accompany output
data.

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

6.5 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.

6.6 XxCONNECT 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

X007545,
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Figure 7 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:

F+1>< 1 « 1
2 R+1 OD+1

OD, F and R mustbechosen sothat 0 <R <63,0<F <4095,0<0D <7, and
260MHz < Fose X 551 x 245 < 1.3GHz. The OD, F, and R values can be modified
by writing to the dlgltal node PLL configuration register.

Feore = Fosc X

The MODE pins must be held at a static value during and after deassertion of the
system reset. If the USB PHY is used, then either a 24 MHz or 12 MHz oscillator
must be used.

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 xCORE-200 Clock Frequency Control document.

8 Boot Procedure

Figure 8:

QSPI port
connectivity

The device is kept in reset by driving RST_N low. When in reset, all GPIO pins have
a pull-down enabled. The processor must be held in reset until VDDIOL is in spec
for at least T ms. When the device is taken out of reset by releasing RST_N the
processor starts its internal reset process. After 15-150 us (depending on the
input clock) the processor boots.

The device boots from a QSPI flash (IS25LQ016B) that is embedded in the device.
The QSPI flash is connected to the ports on Tile 0 as shown in Figure 8. An
external 1K resistor must connect XODO1 to VDDIOL. XOD10 should ideally not
be connected. If XOD10 is connected, then a 150 ohm series resistor close to the
device is recommended. X0D04..X0DO07 should be not connected.

VDDIOL Ve

xCORE N

1K X0D04..7 FORTE
X0DO1 PORT 1B
X0D10 PORT 1C

CLK =

DI0..3]

CS_N

QSPI Flash

(S =~/

The xCORE Tile boot procedure is illustrated in Figure 9. If bit 5 of the security
register (see §9.1) is set, the device boots from OTP. Otherwise, the device boots
from the internal flash.

The boot image has the following format:

X007545,
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12 JTAG

Figure 15:

JTAG chain
structure

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

BS TAP
TDI »( TDI TDO » TDO

Ly
>

TCK

T™S
TRST_N >
DEBUG_N <= >

The JTAG chain structure is illustrated in Figure 15. It comprises a single 1149.1
compliant TAP that can be used for boundary scan of the 1/0 pins. It has a 4-bit
IR and 32-bit DR. It also provides access to a chip TAP that in turn can access the
xCORE Tile 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 4K7-47KQ 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 16.

Figure 16:

IDCODE
return value

Bit31 Device Identification Register Bit0

Version Part Number Manufacturer Identity 1
ofofoJolofoJoJo]ofooJo o oo o o i1 o o] v oeo]r[1]o]o] ]
0 0 ) 0 6 6 3 3
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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 236 ball Fine Ball Grid Array (FBGA) on a 0.5 mm pitch. We
recommend you use HDI or better PCB technology. The missing balls in the outer
rows can be used to route the first inner row out over the top layer. The missing
balls in the center can be used for ground vias. The missing rows four and five can
be used for VDD vias if required.

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” IPC-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 from the ground balls 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 amongst the ground balls.

13.5 Moisture Sensitivity

XMOS devices are, like all semiconductor devices, susceptible to moisture absorp-
tion. When removed from the sealed packaging, the devices slowly absorb moisture
from the surrounding environment. If the level of moisture present in the device
is too high during reflow, damage can occur due to the increased internal vapour
pressure of moisture. Example damage can include bond wire damage, die lifting,
internal or external package cracks and/or delamination.

All XMOS devices are Moisture Sensitivity Level (MSL) 3 - devices have a shelf life
of 168 hours between removal from the packaging and reflow, provided they
are stored below 30C and 60% RH. If devices have exceeded these values or an
included moisture indicator card shows excessive levels of moisture, then the parts
should be baked as appropriate before use. This is based on information from Joint
IPC/JEDEC Standard For Moisture/Reflow Sensitivity Classification For Nonhermetic
Solid State Surface-Mount Devices )-STD-020 Revision D.

X007545,
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S 30 30 o
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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.
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Bits | Perm | Init | Description

0x0C: 31:2 RO Most significant 16 bits of all addresses.
RAM size 1:0 RO

Reserved

B.12 Debug SSR: 0x10

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

Bits | Perm | Init | Description
31:11 RO - | Reserved
10 DRW Address space indentifier

9 DRW Determines the issue mode (DI bit) upon Kernel Entry after
Exception or Interrupt.

8 RO Determines the issue mode (DI bit).

7 | DRW When 1 the thread is in fast mode and will continually issue.

6 DRW When 1 the thread is paused waiting for events, a lock or another
resource.

5 RO - | Reserved

4 | DRW 1 when in kernel mode.

3 DRW 1 when in an interrupt handler.

2 DRW 1 when in an event enabling sequence.

0x10: 1 DRW When 1 interrupts are enabled for the thread.
Debug SSR 0 | DRW When 1 events are enabled for the thread.

B.13 Debug SPC: O0x11

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

ox11: Bits | Perm | Init | Description
Debug SPC | 31,0 | prRW Value.

B.14 Debug SSP: O0x12

This register contains the value of the SSP register when the debugger was called.
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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-FB236
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C Tile Configuration

The xCORE Tile control registers can be accessed using configuration reads and
writes (use write_tile_config_reg(tileref, ...) and read_tile_config_reg(tileref,
— ...) for reads and writes).

Number | Perm | Description
0x00 | CRO Device identification
0x01 CRO xCORE Tile description 1
0x02 CRO XCORE Tile description 2
0x04 CRW | Control PSwitch permissions to debug registers

0x05 CRW | Cause debug interrupts
0x06 CRW | xCORE Tile clock divider

0x07 CRO Security configuration
0x20 .. 0x27 | CRW | Debug scratch
0x40 | CRO | PC of logical core 0
0x41 CRO | PC of logical core 1
0x42 CRO | PC of logical core 2
0x43 CRO | PC of logical core 3
0x44 CRO PC of logical core 4
0x45 CRO | PC of logical core 5
0x46 | CRO | PC of logical core 6
0x47 | CRO | PC of logical core 7
0x60 | CRO | SR of logical core 0
0x61 CRO SR of logical core 1
0x62 CRO SR of logical core 2
0x63 | CRO | SR of logical core 3
0x64 | CRO | SR of logical core 4
0x65 CRO | SR of logical core 5
Figure 34: 0x66 CRO SR of logical core 6
Summary 0x67 | CRO | SR of logical core 7

C.1 Device identification: 0x00

This register identifies the xCORE Tile

X007545, Y 4 MOS XS2-UEF16A-512-FB236
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Bits | Perm | Init | Description
31:24 CRO Processor ID of this XCore.
000 23:16 CRO Number of the node in which this XCore is located.
x00:
Device 15:8 CRO XCore revision.
identification 7:0 CRO XCore version.
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 CRO Number of channel ends.
23:16 CRO Number of the locks.
0x01:
xCORE Tile 15:8 CRO Number of synchronisers.
description 1 7:0 RO - | Reserved
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
0x02:
xCORE Tile 15:8 | CRO Number of clock blocks.
description 2 7:0 CRO Number of timers.

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.

X007545, y 4 MOS XS2-UEF16A-512-FB236
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Bits | Perm | Init | Description
31:5 RO Reserved
4 RW If set, external pin, is the source of last GlobalDebug event.
3:2 RO Reserved
Ox1F: 1 RW If set, XCorel is the source of last GlobalDebug event.
Debug source 0 RW If set, XCoreO is the source of last GlobalDebug event.

0x20 .. 0x28:
Link status,
direction, and
network

D.15 Link status, direction, and network: 0x20 .. 0x28

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 0..7.

Bits | Perm | Init | Description
31:26 RO - | Reserved
25:24 RO Identify the SRC_TARGET type O - SLink, 1 - PLink, 2 - SSCTL, 3 -
Undefine.
23:16 RO When the link is in use, this is the destination link number to
which all packets are sent.
15:12 RO - | Reserved
11:8 RW 0 | The direction that this link operates in.
7:6 RO - | Reserved
5:4 RW 0 | Determines the network to which this link belongs, reset as 0.
3 RO - | Reserved
2 RO 1 when the current packet is considered junk and will be thrown
away.
1 RO 1 when the dest side of the link is in use.
0 RO 1 when the source side of the link is in use.

D.16 PLink status and network: 0x40 .. 0x47

These registers contain status information and the network number that each
processor-link belongs to.
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D.18 Static link configuration: OxAO .. 0xA7

These registers are used for static (ie, non-routed) links. When a link is made static,
all traffic is forwarded to the designated channel end and no routing is attempted.
The registers control links C, D, A, B, G, H, E, and F in that order.

Bits | Perm | Init | Description

31 RW 0 | Enable static forwarding.
30:9 RO - | Reserved
8 RW 0 | The destination processor on this node that packets received in
static mode are forwarded to.
OXAO .. OXA7: 7:5 RO - | Reserved
Static link 4:0 RW 0 | The destination channel end on this node that packets received

configuration in static mode are forwarded to.
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E USB Node Configuration

The USB 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 register
0x04 RW Node configuration register
0x05 RW Node identifier
Figure 36: 0x51 RW System clock frequency
Summary 0x80 | RW | Link Control and Status
E.1 Device identification register: 0x00
This register contains version information, and information on power-on behavior.
Bits | Perm Init | Description
31:24 RO 0xOF | Chip identifier
0x00: | 73:16 RO Reserved
Device
identification 15:8 RO 0x02 | Revision number of the USB block
register 7:0 RO 0x00 | Version number of the USB block
E.2 Node configuration register: 0x04
This register is used to set the communication model to use (1 or 3 byte headers),
and to prevent any further updates.
Bits | Perm | Init | Description
31 RW 0 | Setto 1 to disable further updates to the node configuration and
0x04: link control and status registers.
Node
configuration 30:1 RO Reserved
register 0 RW 0 | Header mode. 0: 3-byte headers; 1: 1-byte headers.
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Bits | Perm | Init | Description
31:8 RO - | Reserved
RW 0 | Setto 1 to enable XEVACKMODE mode.
6 RW 0 | Setto 1 to enable SOFISTOKEN mode.
5 RW 0 | Setto 1 to enable UIFM power signalling mode.
4 RW 0 | Setto 1 to enable IF timing mode.
3 RO - | Reserved
OxO4: 2 RW 0 | Setto 1 to enable UIFM linestate decoder.
UIFM IFM 1 RW 0 | Setto 1 to enable UIFM CHECKTOKENS mode.
control 0| Rw 0 | Setto 1 to enable UIFM DOTOKENS mode.
F.3 UIFM Device Address: 0x08
The device address whose packets should be received. 0 until enumeration, it
should be set to the assigned value after enumeration.
Bits | Perm | Init | Description
0x08: 31:7 RO - | Reserved
UIFM Device 6:0 RW 0 | The enumerated USB device address must be stored here. Only
Address packets to this address are passed on.
F.4 UIFM functional control: 0x0C
Bits | Perm | Init | Description
31:5 RO - | Reserved
Olj‘I(F’l\CA: 42 | RW 1 | Setto 0 to disable UIFM to UTMI+ OPMODE mode.
functional 1 RW 1 | Setto 1 to switch UIFM to UTMI+ TERMSELECT mode.
control 0| RW 1 | Setto 1 to switch UIFM to UTMI+ XCVRSELECT mode.

F.5 UIFM on-the-go control: 0x10

This register is used to negotiate an on-the-go connection.
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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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TDO to pin 13 of the xSYS header

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! XLOue, 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-FB236. 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 Pins MODEO and MODET are set to the correct value for the chosen
oscillator frequency. The MODE settings are shown in the Oscillator
section, Section 7. If you have a choice between two values, choose
the value with the highest multiplier ratio since that will boot faster.
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