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startKIT is a low-cost development board for the configurable xCORE multicore
microcontroller products from XMOS. It’s easy to use and provides lots of advanced
features on a small, extremely low cost platform.

XCORE lets you software-configure the interfaces that you need for your system; so
with startKIT you can configure the board to your match your exact requirements.
Its 500MIPS xCORE multicore microcontroller has eight 32bit logical cores that
perform deterministically, making startKIT an ideal platform for functions ranging
from robotics and motion control to networking and digital audio.

startKIT also connects to your Raspberry Pi, allowing you to add real-time 1/0
and communication features to this popular computing platform, and to try out
advanced applications for xCORE.
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1 Features

A block diagram of the startKIT is shown below:
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It includes the following features:
A: xCORE Multicore Microcontroller device with integrated debugger
B: Micro USB connector for debugger/JTAG
C: PCle slot for sliceCARD or 1x24 GPIO header
D: 2x13 header for GPIO and compatible with Raspberry Pi
E: 1x13 header providing two XMOS Links
F: Two four-zone cap sense areas
G: 3x3 grid green LEDs
H: Two green LEDs
I: SPI Flash
J: Push-button switch
K: 3x2 analog input header

L: 24MHz Oscillator

XM004110C Y 4 MOS
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2 XCORE Multicore Microcontroller Device

Figure 2:
XCORE-

Analog device
and
integrated
debugger

startKIT is based on a two-tile xCORE device (xCORE-Analog A8-DEV). Tile 0 is
dedicated to the integrated debugger and USB PHY. Tile 1 is user-programmable
providing eight logical cores with a total of 500 MIPS compute. All the digital I/O on
Tile 1 have been brought out to pins providing many combinations of peripherals
to be integrated with the startKIT board.

For information on xCORE tiles and cores see the xCORE Architecture Overview'.

The xCORE-Analog A8-DEV device is only available as part of startKIT, and is
therefore not separately documented. If you are using startKIT as a target platform
and need datasheet-level documentation, you may find it useful to review the
XS1-UT16A-128-FB217 Datasheet?.

If you are using startKIT as a development platform and intend to run your final
application on a commercially available single tile device, it may be helpful to
review the XS1-A8A-64-FB96 Datasheet3.

O cooon ﬁ

[JO0O0000000000000O000O0OO0J

@ )
0 22

[]

OO000000000O0J

0000000000000
EOOOOOOOOOOOO C)

OO
OO
o

2.1 Integrated debugger

The integrated debugger and associated components are positioned at one end of
the board. The debugger is accessed by the micro-USB connector connected to the
host PC, allowing the xTIMEcomposer tools to interrogate the application running
on the device using the XMOS debugger and the xSCOPE library which provides
non-intrusive program instrumentation.

See the Power connector section §12 and Operating requirements section §13 for
further information on the USB connector.

Thttp://www.xmos . com/published/xcore-architecture
2http://www.xmos . com/published/xs1-ul6a-128-fb217-datasheet
3http://www.xmos.com/published/xs1-a8a-64-fb96-datasheet
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3 PCle connector and GPIO header (J7)

Figure 3:
PCle
Connector

Figure 4:

PCle
connector

The pins of the PCle connector and the 1x24 GPIO header are mapped to twelve
1-bit ports and three 4-bit ports. The connector and GPIO header are mutually
exclusive. The PCle connector is suitable for XMOS sliceCARDs such as audio,
Ethernet, IS-BUS.
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The xCORE ports are mapped to the PCle connector pins as shown in Figure 4:

Port Pin PCle (top) PCle (bottom) Pin Port
NC B1 Al NC
P1FO X0D13 B2 A2 5V
GND B3 A3 X0D12 P1EO
P1GO X0D22 B4 A4 X0D23 P1HO
3v3 B5 A5 GND
P4ACO XOD14 B6 A6 X0D20 P4C2
P4C1 X0D15 B7 A7 X0D21 P4C3
GND B8 A8 X0D25 P1JO
PADO XOD16 B9 A9 X0D18 P4D2
P1KO  X0D34 B10 A10 GND
P4D1 X0D17 B11 All X0D19 P4D3
PIMO XOD36 B12 Al12 X0D32 P4E2
PINO XO0OD37 B13 A13 X0D33 P4E3
P4D3  CLK(DEBUGGER) B14 Al4 GND
P110 X0D24 B15 Al15 X0D35 P1LO
GND B16 Al16 RST_N(DEBUGGER)
P100 X0D38 B17 Al7 X0D26 P4EOQ
P1IPO  X0OD39 B18 A18 X0D27 P4E1

XMOS

XM004110C




startKIT Hardware Manual 5/18

The J6 header provides peripheral support for the PCle connector as described in
Figure 5

Pin Support

CLK 25 MHz clock, signal generated by debugger

nRST  Reset for PCle slot, signal generated by debugger

5V0 5V power supply

Figure 5: 3V3 3V3 power supply

J6 header GND  Ground

XM004110C Y 4 MOS
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Figure 6:

J7 Header
GPIO

The GPIO header (J7) provides 24 user configurable GPIO if the PCle slot is not used

- see Figure 6.

Port Pin GPIO
P1FO X0D13 1
PTHO X0D23 2
P1GO X0D22 3
P1EO X0D12 4
P4CO XOD14 5
P4C2  X0D20 6
P4C1 X0D15 7
P4C3  XO0D21 8
P4D0O XOD16 9
P1JO X0D25 10
P1KO X0D34 11
P4D2 XOD18 12
P4D1 X0D17 13
P4D3 XOD19 14
PIMO XO0D36 15
P4E2 X0D32 16
PINO XOD37 17
P4E3 X0D33 18
P1LO X0D35 19
P110 X0D24 20
P10O0 XOD38 21
P4EO X0D26 22
P1IPO X0D39 23
P4E1 X0D27 24

XM004110C
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4 Raspberry Pi compatible header and GPIO (J3)

Figure 7:
Raspberry Pi
compatible
header and
GPIO

The 2x13 pin 0.1” header is connected to a combination of 1-bit ports and the
32-bit port. It is compatible with a Raspberry Pi connection, or alternatively the
header can be used for user configurable GPIO.

The position of the header on the startKIT board is shown below:
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The xCORE ports are connected to the header as shown in Figure 6:
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Port Pin Header IO  Pin Port
NC 1 2 NC
P32A0 X0D49 3 4 NC
P32A19 XOD70 5 6 GND
P32A18 X0D69 7 8 X0D68 P32A17
GND 9 10 X0D63 P32A12
P32A10 XO0D61 11 12 X0D62 P32A11
P32A9 X0D58 13 14 GND
P32A8 X0D57 15 16 X0D56  P32A7
NC 17 18 NC
P1AO X0DO 19 20 GND
P1DO X0D11 21 22 NC
Figure 8  P1CO X0D10 23 24 XOD51  P32A2
GPIO (3) GND 25 26 X0D50  P32A1
Notes:

The compatible Raspberry Pi connections are shown on the back of the startKIT

board.

If you use the Raspberry Pi header the LEDs and push button switch are not
available. You can still use the links on the J8 header.

XM004110C
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5 XMOS Links and GPIO header (J8)

startKIT has a 1x13 pin GPIO header that includes two 2-wire XMOS Links (Link
C/D), which can be used for connecting multiple startKITs together. Alternatively
the header can be used to provide an additional eight GPIO pins connected to the
32-bit port.

Figure 9:

XMOS Links
and GPIO
header (J8)

Figure 10:

J8 header
ports

The position of the header on the startKIT board is shown below:
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Port Pin Position

GND 1

GND 2
P32A3 X0D52 3 -Link C: 1 Out
P32A4 XOD53 4 - Link C: 0 Out
P32A5 X0D54 5-LinkC:01n
P32A6 X0D55 6-LinkC:11n
P32A13 X0D64 7 - Link D: 1 Out
P32A14 XOD65 8- Link D: 0 Out
P32A15 X0D66 9-LinkD:0In
P32A16 X0OD67 10-LinkD: 1 1In

GND 11

3v3 12

5V0 13

Note that the XMOS Links connections are shown on the back of the startKIT card.

XM004110C
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6 Touch Sliders

The startKIT provides two four-zone capacitive touch sensor areas. The layout of
the touch areas is shown below:

@ o |

SLIDER X e s O

I I S

Figure 11: SLPER Y L1OO0000O
Capacitive -
touch sensor ‘ OO00000O
areas | () 0000000

The touch areas are connected to pins driven by two 4-bit ports as described in
Figure 12:

Port Pin Slider

P4A1  X0D2 X1

P4A2 XOD3 X2

P4A3 XOD8 X3

P4A4  XO0D9 X4

P4B1  X0D4 Y1

P4B2  XOD5 Y2

Figure 12: P4B3 XOD6 Y3
Touch sliders P4B4 XOD7 Y4

The touch areas must be polled to measure any touch.

XM004110C Y 4 MOS
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7 User LEDs

startKIT provides nine green LEDs arranged in a 3x3 grid as shown below:
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Figure 13:
3x3 grid (0101001010101 0]0]010]010
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Each LED is connected to a different pin, all of which are mapped to bits on a 32-bit
port as described in Figure 14:
Port Pin LED
P32A19 XOD70 Al
P32A18 X0D69 A2
P32A17 X0OD68 A3
P32A12 XO0D63 BI
P32A11 X0D62 B2
P32A10 XOD61 B3
P32A9 X0D58 Ci1
Figure 14:
3x3 grid P32A8 X0D57 (2

LEDs P32A7  X0D56 C3

Two additional green LEDs are connected to pins driven by 1-bit ports as described
in Figure 15:

Port Pin Processor

Figure 15: PTA0O XODO LED-D1

User LEDs PIDO XOD11 LED-D2

Notes
The LEDs are not available if the J3 (Raspberry Pi) header is in use.
If the LEDs/button are in use, you cannot use the J8 header.

LED pins are active low.

XM004110C Y 4 MOS
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8 SPI Flash

startKIT provides 256 Kbytes of Serial Peripheral Interface (SPI) FLASH memory,
which is interfaced by the four 1-bit connections shown in Figure 16:

Port Pin Processor

PTAO  XODO MISO

P1BO  XOD1 CS_N

Figure 16:  P1CO X0D10  M_CK

SPIFlash  pipp x0oD11  MOSI

The xTIMEcomposer tools include the xFLASH utility for programming compiled
programs into the flash memory. startKIT designs may also access the FLASH
memory at run-time by interfacing with the above pins.

9 Push-button switch

startKIT includes one push-button switch whose states can be samples at any time
by software. The position of the switch is shown below.

BUTTON

. N Iy

o o R
o o R
- Lo
Figure 17:
Push button 00O
switch \Q 00
The switch is connected to a pin which is mapped to one bit of the 32-bit port as
described in Figure 18:
Figure 18: Port Pin Processor

Button  p32A0 XOD49 BUTTON

Notes:
The push-button switch pin is active low.

The push-button switch is not available if the J3 (Raspberry Pi) header is in use.

XM004110C Y 4 MOS
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10 Analog input header

startKIT provides support for analog device input. The location of the 2x3 input
header is shown below:
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Figure 19:
Analog input
header j
Analog inputs can be can be connected to the xCORE-Analog device using the four
ADC pins as shown in Figure 20.
Pin Header 10
3V3 1
ADCI 2
ADCO 3
ADC3 4
Figure 20:
ADC input _APC2 >
header GND 6

The analog input can be sampled using a 1-bit port as defined in Figure 21:

Figure 21: Port Pin Procesor

ADCsample  pjpoQ  X0DOO ADC_Sample

XM004110C Y 4 MOS
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11 24MHz Crystal Oscillator

The startKIT board is clocked at 24MHz by a crystal oscillator. Tile 1 is clocked at
500 MIPS, and the I/O ports are 100MHz. The debugger generates an additional
25MHz clock for the PCle slot which can be accessed using the J6 header.

12 Power connector

startKIT requires a 5V power source input via the micro-USB cable.

OO 1O “-

]

Figure 22:
Power OO
connection OO
and o

integrated
debugger O

The voltage is converted by the on-board regulator to the 1V and 3V3 supplies
used by the components.

See the Operating requirements section §13 for further information.

13 Operating requirements

A USB 2.0 high-speed compliant cable of less than 3m in length should be used
when operating the startKIT. XMOS cannot guarantee correct operation of the
startKIT should any other cable be used.

This product is designed to be powered from a USB port only and correct operation
cannot be guaranteed if it is powered otherwise.

This product is, like most electronic equipment, sensitive to Electrostatic Discharge
(ESD) events. Users should operate the startKIT with appropriate ESD precautions
in place.

14 Dimensions

The startKIT dimensions are 94 x 50mm. The mounting holes are 2mm in diameter.

XM004110C Y 4 MOS
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15 startKIT Portmap

Figure 23:
startKIT
Portmap

The table below provides a full description of the port-pin mappings described

throughout this document.

Pin link T-bit  4-bit _ 8-bit 32-bit  GPIO SPI USER 10 ANALOG
X0D00 1A J3/rpI19 Miso  LEDDT ADC_SAMPLE
xopo1 A% out 1B SS

xop02 A3 out 440 8A0 32420 TOUCHY1
X0D03 A2 out 441 gal 32421 TOUCHY?
x0D04 Al out 480 8AZ 32422 TOUCHX1
x0005 A0 out 4B1 843 32423 TOUCHX?2
x0006 A0 in 482 At 32424 TOUCHX3
xop07  Alin 483 8AS 32425 TOUCHX4
XoD08 A2 in 442 8A6 32426 TOUCHY3
xop09 A3 in 443 8A7 32427 TOUCHY4
xop10  A%in 1c J3/rPI23 CLK

X0D11 1D J3/rPI21 MosI  LEDD?
X0D12 1E J74 + pCIeA3

xoD13 B4 out 1F J71 + pcreB?

XoD14 B3 out 4¢0 880 32428 75 4+ pcreB6

XoD15 B2 out 4¢1 8Bl 32429 77 4+ pcreB7

xop16 Bl out 4p0 8B2 J79 + PCIeBY

xop17  BO out 4p!l 8B3 J713 4+ pcreB1l

xoD18  BOin 4D2 8B J712 4 pcreA9

xoD19  Blin 4p3 8B° J714 1 pcreAll

XoD20  BZin 4c2 886 32430 76 4 pcreAb

x0D21 B3 in 4¢3 887 32431 78 4 pcreA?

xoD22  B%in 16 J73 + pCcreB

X0D23 1H J72 + PCIeA%

X0D24 11 J720 1 pcreB15

X0D25 1y J710 4 pCreA8

X0D26 4£0 J722 4 pcreAl7

X0D27 4E1 J724 4 pCreAl8

X0D32 4E2 J716 1 pcreAl2

X0D33 43 J718 4 pcreAl3

X0D34 1K J711 4 pCreB10

X0D35 1L J719 4 pCreAlS

X0D36 M J715 4+ pcreB12

X0D37 IN J77 1+ pCreB13

X0D38 10 J721 4+ pcreBl7

X0D39 1P J723 + pcreBl8

XoD49 ¢4 out 3240 j3/PI3 BUTTON
X0D50 €3 out 3241 y3/rpI26

X0D51 €2 out 3242 j3/rp124

xop52 ¢l out 3243 83

x0D53 €9 out 3244 gt

xoD54  Oin 3245 8>

xoD55  Clin 3246 g6

X0D56 €2 in 3247 j3/rpIl6 LED3x3C3
xops57  C3in 3248 y3/rprlS LED3x3C2
xoD58  C4in 3249 y3/rpIi3 LED3x3C1
xoD61  D* out 32410 y3/ppril LED3x3B3
XoD62 D3 out 32411 y3yrpri2 LED3x3B2
X0D63 D2 out 32412 y3/rpyl0 LED3x351
XoD64 D1 out 32413 87

xop65 DO out 32414 g8

xo066 DO in 32415 g9

xo067  Dlin 32416 jglo

X0D68 D2 in 32417 j3/rpI8 LED3x3A3
X0D69 D3 in 32418 317 LED3x342
XoD70 D% in 32419 j3/7pIS LED3x3A1

XM004110C
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16 startKIT schematics
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Figure 24:
startKIT
schematic

XM004110C Y 4 MOS



startKIT Hardware Manual 16/18

AMOS
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USB and Input Protection

Figure 25:
startKIT
debugger
schematic
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17 Regulatory compliance

The startKIT has been tested to the applicable electromagnetic compatibility (EMC)
test standards as listed in the table below.

Test Standard Notes

Radiated Emissions FCCCFR 47 Part 15 Tested to Class A limits
(30MHz - 1GHz)

Radiated Emissions FCC CFR 47 Part 15 Tested to Class A limits
(1GHz - 6GHz)

Immunity from Radiated EN55024:2010 Tested to Class A limits
Fields

Radiated Emissions EN55022:2010 Tested to Class A limits
(30MHz - 1GHz)

Radiated Emissions EN55022:2010 Tested to Class A limits

(1GHz - 6GHz)

17.1 European Region

This product complies with the Economic Area (EEA) EMC Directive 2004/108/EC
and has been tested and found to comply in full with the requirements of:

EN 55022:2010 - Information technology equipment - Radio disturbance charac-
teristics - Limits and methods of measurement. CISPR 22:2008 (Modified)

EN 55024:2010 - Information technology equipment - Immunity characteristics
- Limits and methods of measurement. CISPR 24:2010

It meets Class A Limits as described in EN 55022:2010. Class A equipment is
equipment suitable for use in all establishments other than domestic.

This is a class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

17.2 North America Region

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with
the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interfer-
ence in which case the user will be required to correct the interference at their own
expense.

XM004110C
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This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that
may cause undesired operation

17.3 RoHS and REACH

The startKIT complies with appropriate RoHS2 and REACH regulations and is a
Pb-free product.

The startKIT is subject to the European Union WEEE directive and should not be
disposed of in household waste. Alternative requirements may apply outside of
the EU.

& Any unapproved devices connected to this product by the GPIO headers or con-

nector may affect compliance to these standards, and end users should take
appropriate precautions in this case.

2 CE A

XMOS

Copyright © 2014, All Rights Reserved.

Xmos Ltd. is the owner or licensee of this design, code, or Information (collectively, the “Information”) and
is providing it to you “AS IS” with no warranty of any kind, express or implied and shall have no liability in
relation to its use. Xmos Ltd. makes no representation that the Information, or any particular implementation
thereof, is or will be free from any claims of infringement and again, shall have no liability in relation to any
such claims.
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