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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"

Active

XCore

32-Bit 16-Core
2000MIPS

USsB

81

ROMless

256K x 8

0.95V ~ 3.6V

External

-40°C ~ 85°C (TA)
Surface Mount
128-TQFP Exposed Pad
128-TQFP (14x14)
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XU216-256-TQ128 Datasheet

Signal Function Type Properties
X0D41 XoL0D, 8D> 1683 1/0 IoL, PD
X0D42 XoL0J¢ 8D6 16B!4 1/0 IOL, PD
X0D43 XoLOJ ¢ 8D’ 16B!> 1/0 IOL, PD
X1D00 Xol7%, 1A0 1/0 IOR, PD
X1DO01 XoL7}, 180 1/0 IOR, PD
X1D02 XoL4d, 4A0 8A0 160 1/0 IOR, PD
X1D03 XoL4d,e 4AT 8A1 16A! 1/0 IOR, PD
X1D04 XoL4due 480 8AZ 16A? 1/0 IOR, PD
X1D05 XoL42,e 41 8A3 16A3 1/0 IOR, PD
X1D06 XoL43ue 482 A% 16A4 1/0 IOR, PD
X1D07 XoL4de 483 8AS 16A° 1/0 IOR, PD
X1D08 XoL7h 4A2  gAS  16AS 1/0 IOR, PD
X1D09 XoL73, 4A3  8A7 16A7 1/0 IOR, PD
X1D10 10 1/0 10T, PD
X1D11 1D° 1/0 10T, PD
X1D14 4cO 80 16A8 1/0 IOR, PD
X1D15 4c! 8B! 16A9 1/0 IOR, PD
X1D16 XoL3}, 4D0 8B2 16A10 1/0 IOL, PD
X1D17 XoL39, 4D 883 16Al 1/0 IOL, PD
X1D18 XoL3%,¢ 4D2 8B* 16A'2 1/0 IOL, PD
X1D19 XoL3dut 4D3 8B 16Al3 1/0 IOL, PD
X1D20 4c2 8BS 16A’4 1/0 IOR, PD
X1D21 4C3 8B7 16A!S 1/0 IOR, PD
X1D26 40 8cO 16B° 1/0 IOT, PD
X1D27 4" 8C! 168! 1/0 IOT, PD
X1D28 4F0 8C2 16B? 1/0 IOT, PD
X1D29 4F7  8C3 1683 1/0 IOT, PD
X1D30 4F2  8C* 1684 1/0 10T, PD
X1D31 4F3  8C® 16B® 1/0 I0T, PD
X1D32 4E2  8C® 16BS 1/0 10T, PD
X1D33 483 8C’7 1687 1/0 IOT, PD
X1D35 10 1/0 IOL, PD
X1D36 1m0 8D0 1688 1/0 IOL, PD
X1D37 1NO 8D' 1682 1/0 IOL, PD
X1D38 100 8D2 16B!0 1/0 IOL, PD
X1D39 1p0 8D3 168! 1/0 IOL, PD
X1D40 8D* 16B!2 1/0 IOT, PD
X1D41 8D5 16B!3 1/0 IOT, PD
X1D42 8D% 16B'4 1/0 IOT, PD
X1D43 8D’ 16B!> 1/0 10T, PD
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XU216-256-TQ128 Datasheet

usb pins (5)
Signal Function Type Properties
USB_DM USB Serial Data Inverted 1/0
USB_DP USB Serial Data 1/0
USB_ID USB Device ID (OTG) - Reserved 1/0
USB_RTUNE USB resistor 1/0
USB_VBUS USB Power Detect Pin 1/0
System pins (1)
Signal Function Type Properties
CLK PLL reference clock Input I0OL, PD, ST
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XU216-256-TQ128 Datasheet 14

Figure 6:
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The initial PLL
multiplier
values

and packet switched data can both be supported efficiently. Streams provide the
fastest possible data rates between xCORE Tiles (up to 250 MBit/s), 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-U Link Performance and Design
Guide, X2999.

The PLL creates a high-speed clock that is used for the switch, tile, and reference
clock. The initial PLL multiplication value is shown in Figure 7:

Oscillator Tile Boot PLL Ratio | PLL settings
Frequency Frequency oD F | R
9-25 MHz 144-400 MHz 16 1163]0

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 must be chosensothat 0 <R <63,0<F <4095,0<0D <7, and
260MHz < Fose X 55 x 245 < 1.3GHz. The OD, F, and R values can be modified
by writing to the digital node PLL configuration register.

Fcore = Fosc X

X007689,
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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:
Boot
procedure

Figure 9:
Boot source
pins

The device is kept in reset by driving RST_N low. When in reset, all GPIO pins have
a pull-down enabled. 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 xCORE Tile boot procedure is illustrated in Figure 8. If bit 5 of the security
register (see §9.1) is set, the device boots from OTP. To get a high value, a 3K3
pull-up resistor should be strapped onto the pin. To assure a low value, a pull-down
resistor is required if other external devices are connected to this port.

Primary boot

Boot ROM >

Security Register Bit [5] set

A4

A 4

Copy OTP contents
to base of SRAM

v

Boot according to
boot source pins

oTP >

X0DO06 | XODO5| X0D04 | Tile 0 boot Tile 1 boot Enabled links
0 0 0 QSPI master Channel end 0 None
0 0 1 SPI master Channel end 0 None
0 1 0 SPI slave Channel end 0 None
0 1 1 SPI slave SPI slave None
1 0 0 Channel end 0 Channel end 0 XLO (2w)

The boot image has the following format:
A 32-bit program size s in words.

Program consisting of s x 4 bytes.

XMOS
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XU216-256-TQ128 Datasheet 19

9 Memory

9.1 OTP

Each xCORE Tile integrates 8 KB one-time programmable (OTP) memory along with
a security register that configures system wide security features. The OTP holds
data in four sectors each containing 512 rows of 32 bits which can be used to
implement secure bootloaders and store encryption keys. Data for the security
register is loaded from the OTP on power up. All additional data in OTP is copied
from the OTP to SRAM and executed first on the processor.

The OTP memory is programmed using three special I/O ports: the OTP address
port is a 16-bit port with resource ID 0x100200, the OTP data is written via a 32-bit
port with resource ID 0x200100, and the OTP control is on a 16-bit port with ID
0x100300. Programming is performed through 1ibotp and xburn.

9.2 SRAM

Each xCORE Tile integrates a single 128KBSRAM bank for both instructions and
data. All internal memory is 32 bits wide, and instructions are either 16-bit or
32-bit. Byte (8-bit), half-word (16-bit) or word (32-bit) accesses are supported and
are executed within one tile clock cycle. There is no dedicated external memory
interface, although data memory can be expanded through appropriate use of the
ports.

10 USB PHY

The USB PHY provides High-Speed and Full-Speed, device, host, and on-the-go func-
tionality. The PHY is configured through a set of peripheral registers (Appendix F),
and data is communicated through ports on the digital node. A library, XUD, is
provided to implement USB-device functionality.

The USB PHY is connected to the ports on Tile 0 and Tile 1 as shown in Figure 14.
When the USB PHY is enabled on Tile 0, the ports shown can on Tile 0 only be used
with the USB PHY. When the USB PHY is enabled on Tile 1, then the ports shown can
on Tile T only be used with the USB PHY. All other IO pins and ports are unaffected.
The USB PHY should not be enabled on both tiles. Two clock blocks can be used to
clock the USB ports. One clock block for the TXDATA path, and one clock block for
the RXDATA path. Details on how to connect those ports are documented in an
application note on USB for xCORE-200.

An external resistor of 43.2 ohm (1% tolerance) should connect USB_RTUNE to
ground, as close as possible to the device.

10.1 USB VBUS

USB_VBUS need not be connected if the device is wholly powered by USB, and the
device is used to implement a USB-device.

X007689,
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XU216-256-TQ128 Datasheet 22

The JTAG usercode register can be read by using the USERCODE instruction. Its
contents are specified in Figure 18. The OTP User ID field is read from bits [22:31]
of the security register on xCORE Tile 0, see §9.1 (all zero on unprogrammed
devices).

Figure 18:

USERCODE
return value

Bit31 Usercode Register Bit0

OIOIOIOOT’:)U[SZriDOIO 0[0 O[U(:us:)dlo l[O l[O[O[O OIS:iC[o;Te(;’iSi(:)n[OIOIO O[O[O[O

12 Board Integration

The device has the following power supply pins:
VDD pins for the xCORE Tile, including a USB_VDD pin that powers the USB PHY

VDDIO pins for the 1/0 lines. Separate 1/0 supplies are provided for the left, top,
and right side of the package; different I/O voltages may be supplied on those.
The signal description (Section 4) specifies which I/0 is powered from which
power-supply

PLL_AVDD pins for the PLL
OTP_VCC pins for the OTP
A USB_VDD33 pin for the analogue supply to the USB-PHY

Several pins of each type are provided to minimize the effect of inductance within
the package, all of which must be connected. The power supplies must be brought
up monotonically and input voltages must not exceed specification at any time.

The VDD supply must ramp from 0V to its final value within 10 ms to ensure
correct startup.

The VDDIO and OTP_VCC supply must ramp to its final value before VDD reaches
0.4V.

The PLL_AVDD supply should be separated from the other noisier supplies on
the board. The PLL requires a very clean power supply, and a low pass filter (for
example, a 4.7 Q resistor and 100 nF multi-layer ceramic capacitor) is recommended
on this pin.

The following ground pins are provided:
PLL_AGND for PLL_AVDD
GND for all other supplies
All ground pins must be connected directly to the board ground.

The VDD and VDDIO supplies should be decoupled close to the chip by several
100 nF low inductance multi-layer ceramic capacitors between the supplies and GND

X007689,
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Figure 20:

Example USB
board stack

v 0.12mm 0.10 mm;
P N 1

0.12 mm
1 ¢ > 1 ¢ >

USB_DP USB_DN

1.0 mm

Reference planes should be below the transmission lines in order to maintain
control of the trace impedance.

We recommend that the high-speed clock and high-speed USB differential pairs are
routed first before any other routing. When routing high speed USB signals, the
following guidelines should be followed:

>

>

High speed differential pairs should be routed together.

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 19).

Low-speed and non-periodic signal traces that run parallel should be at least
0.5mm away from USB_DP/USB_DN (see Figure 19).

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.

X007689,
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DO NOT route USB traces near clock sources, clocked circuits or magnetic
devices.

Avoid stubs on high speed USB signals.

12.3 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” IPC-7351B.
This standard aims to achieve desired targets of heel, toe and side fillets for
solder-joints. The mechanical drawings in Section 14 specify the dimensions and
tolerances.

12.4 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.

12.5 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.

X007689,
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S 30 30 o
3 —,. &
2.0 2.0
Figure 23: % / ~ %
Typical i 0 P / 0 i
internal a // 0 £
pull-down ) o
and puII-utp 00 %0 a0 60 80 100 100 80 60 40 =20 0°°
currents I(PD) current, uA I(PU) current, uA
13.3 ESD Stress Voltage
Figure 24: | 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
13.4 Reset Timing
- Symbol | Parameters MIN | TYP | MAX | UNITS | Notes
Figure 251 "TRST) | 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.

X007689,
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14 Package Information

X007689,

SYMBOL| Min. | Nom. | Max.
- - 1.20
0.06 - 0.16
0.95 [ 1.00 | 1.05
0.13 | 0.18 | 0.23
0.13 | 0.16 | 0.18
18.00 BSC
14.00 BSC
0.40 BSC
16.00 BSC
14.00 BSC
0 3.5° 7°
0 - -
11° 12° 13°
11° 12° 13°

BRE|r|le &8 |B[=|o [2|o|Z||k|&[>

0.09 | - [0.20
009 | - [016
0.45 | 0.80 | 0.75
1.00 REF
008 - [ -
008 | - [o0.20

REF TOLERANCES OF
FORM AND POSITION

aaa 0.20
bbb 0.20
cece 0.08
ddd 0.07

DETAIL A
i i

LF Ref# Symbol | Min |Nom | Max
D2 |4.60|4.70( 4.80
E2 |4.60|4.70( 4.80

L-17-09011

NOTE ¢

DATUM A-B AND D TO DETERMINE AT DATUM PLANE H,

TO BE DETERMINED AT SEATING DATUM PLAN C.

DIMENSION D1 AND E1 DO NOT INCLUDE MOLD PROTRUSIONS, ALLOWABLE
PROTRUSION IS 0.25 mm PER SIDE. S1 AND E1 ARE MAXIMUM PLASTIC BODY
SIZE DIMENSION INCLUDING MOLD MISMATCH.

DIMENSION b DOSE NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE MAXIMUM
b DIMENSION BY MORE THAN 0.08 mm. DAMBAR CANNOT BE LOCATED ON THE
LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN PROTRUSION AND
ADJACENT LEAD IS 0.07 mm FOR 0.4mm AND 0.5 mm PITCH PACKAGE.

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE BETWEEN 040 mm
AND 025 mm FROM THE LEAD TIP.

Al IS THE DEFINED AS THE DISTANCE FROM THE SEATING PLAN TO THE
LOWCST POINT ON TIIC PACKAGC BODY.

PACKAGE LEAD COUNT IS NON-JEDEC STANDARD.

Y 4 MOS XS2-U16A-256-TQ128
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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:

16-bit
register number

control-token
1

24-bit response

193

control-token
channel-end identifier

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).

A.4 Accessing a register of an analogue peripheral

Peripheral registers can be accessed through the interconnect using the functions
write_periph_32(device, peripheral, ...), read_periph_32(device, peripheral, ...)
— ,write_periph_8(device, peripheral, ...), and read_periph_8(device, peripheral
< , ...); where device is the name of the analogue device, and peripheral is the
number of the peripheral. These functions implement the protocols described
below.

A channel-end should be allocated to communicate with the configuration registers.
The destination of the channel-end should be set to 0xnnnnpp02 where nnnn is the
node-identifier and pp is the peripheral identifier.

X007689,
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A write message comprises the following:

control-token 24-bit response 8-bit 8-bit data control-token

36 channel-end identifier register number size 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 8-bit 8-bit control-token
37 channel-end identifier register number size 1

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

X007689,

Y 4 MOS XS2-U16A-256-TQ128



XU216-256-TQ128 Datasheet 37

Bits | Perm | Init | Description

31:26 RO - | Reserved
25:18 RW 0 | RGMII TX data delay value (in PLL output cycle increments)
17:9 RW 0 | RGMII TX clock divider value. TX clk rises when counter (clocked

by PLL output) reaches this value and falls when counter reaches
(value»1). Value programmed into this field should be actual
divide value required minus 1

8 RW 0 | Enable RGMII interface periph ports
7:6 RO - | Reserved
5 RW 0 | Select the dynamic mode (1) for the clock divider when the clock

divider is enabled. In dynamic mode the clock divider is only
activated when all active threads are paused. In static mode the
clock divider is always enabled.

4 RW 0 | Enable the clock divider. This divides the output of the PLL to
facilitate one of the low power modes.
3 RO - | Reserved
0x02: 2 RW Select between UTMI (1) and ULPI (0) mode.
xCORE Tile 1 RW Enable the ULPI Hardware support module
control 0| RO - | Reserved
B.4 xCORE Tile boot status: 0x03
This read-only register describes the boot status of the xCORE tile.
Bits | Perm | Init | Description
31:24 RO - | Reserved
23:16 RO Processor number.
15:9 RO - | Reserved
8 RO Overwrite BOOT_MODE.
7:6 RO - | Reserved
5 RO Indicates if corel has been powered off
4 RO Cause the ROM to not poll the OTP for correct read levels
Ox03: 3 RO Boot ROM boots from RAM
xCORE Tile 2 RO Boot ROM boots from JTAG
boot status 1:0 RO The boot PLL mode pin value.

X007689, y 4 MOS XS2-U16A-256-TQ128
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0x9C .. Ox9F:
Resources
breakpoint
control
register

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.
15:2 RO - | Reserved
1 DRW 0 | When 0 break when condition A is met. When 1 = break when
condition B is met.
0 DRW 0 | When 1 the instruction breakpoint is enabled.

X007689,
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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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D.8 System JTAG device ID register: 0x09

Bits | Perm | Init | Description
31:28 RO
0x09: | 27:12 | RO
System JTAG
device ID 111 RO
register 0 RO
D.9 System USERCODE register: 0x0A
Ox0A: Bits | Perm | Init | Description
System
USERCODE 31:18 RO JTAG USERCODE value programmed into OTP SR
register 17:0 RO metal fixable ID code
D.10 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.
Bits | Perm | Init | Description
31:28 RW 0 | The direction for packets whose dimension is 7.
27:24 RW 0 | The direction for packets whose dimension is 6.
23:20 RW 0 | The direction for packets whose dimension is 5.
19:16 RW 0 | The direction for packets whose dimension is 4.
15:12 RW 0 | The direction for packets whose dimension is 3.
OxOC 11:8 RW 0 | The direction for packets whose dimension is 2.
x0C:
Directions 7:4 RW 0 | The direction for packets whose dimension is 1.
0-7 3:0 RW 0 | The direction for packets whose dimension is 0.

D.11 Directions 8-15: O0x0D

This register contains eight directions, for packets with a mismatch in bits 15..8 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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Bits | Perm | Init | Description
31:8 RO - | Reserved
RW 0 | Setto 1 to switch UIFM to EXTVBUSIND mode.
6 RW 0 | Setto 1 to switch UIFM to DRVVBUSEXT mode.
5 RO - | Reserved
4 RW 0 | Setto 1 to switch UIFM to UTMI+ CHRGVBUS mode.
3 RW 0 | Setto 1 to switch UIFM to UTMI+ DISCHRGVBUS mode.
%XI;'SI: 2 | RW 0 | Setto 1 to switch UIFM to UTMI+ DMPULLDOWN mode.
on-the-go 1 RW 0 | Setto 1 to switch UIFM to UTMI+ DPPULLDOWN mode.
control 0| Rw 0 | Setto 1 to switch UIFM to IDPULLUP mode.
F.6 UIFM on-the-go flags: 0x14
Status flags used for on-the-go negotiation
Bits | Perm | Init | Description
31:6 RO - | Reserved
5 RO 0 | Value of UTMI+ Bvalid flag.
4 RO 0 | Value of UTMI+ IDGND flag.
3 RO 0 | Value of UTMI+ HOSTDIS flag.
%"I;;‘A: 2| RO 0 | Value of UTMI+ VBUSVLD flag.
on-the-go 1 RO 0 | Value of UTMI+ SESSVLD flag.
flags 0| RO 0 | Value of UTMI+ SESSEND flag.

X007689,

XMOS

XS2-U16A-256-TQ128




XU216-256-TQ128 Datasheet 71

G JTAG, xSCOPE and Debugging

If you intend to design a board that can be used with the XMOS toolchain and
xTAG debugger, you will need an xSYS header on your board. Figure 39 shows a
decision diagram which explains what type of xSYS connectivity you need. The
three subsections below explain the options in detail.

Is debugging
required?

YES Does the SPI NO
flash need to be

programmed?

Is xXSCOPE
required

YES Is fast printf NO
[ required ? D
Figure 39:
Decision
diagram for Y ( Y
the xSYS Use full xSYS header Use JTAG xSYS header No xSYS header required
header See section 3 See section 2 See section 1

G.1 No xSYS header
The use of an xSYS header is optional, and may not be required for volume
production designs. However, the XMOS toolchain expects the xSYS header; if you
do not have an xSYS header then you must provide your own method for writing to
flash/OTP and for debugging.
G.2 JTAG-only xSYS header
The xSYS header connects to an xTAG debugger, which has a 20-pin 0.1" female
IDC header. The design will hence need a male IDC header. We advise to use a
boxed header to guard against incorrect plug-ins. If you use a 90 degree angled
header, make sure that pins 2, 4, 6, ..., 20 are along the edge of the PCB.
Connect pins 4, 8, 12, 16, 20 of the xSYS header to ground, and then connect:

TDI to pin 5 of the xSYS header

TMS to pin 7 of the xSYS header

TCK to pin 9 of the xSYS header

TDO to pin 13 of the xSYS header
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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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