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Introduction

Thank you for choosing the Lattice iICE40LM4K Sensor Evaluation Kit. This guide describes how to begin using the
iCE40LM4K Sensor Evaluation Kit, an easy-to-use platform for rapidly prototyping system control designs using an
iCE40LM FPGA. Along with the evaluation board and accessories, this kit includes a pre-loaded demo that allows
communication between the iCE40LM4k Sensor Evaluation Kit and a Qualcomm Snapdragon APQ8060A board
(not included in the package and may be purchased from Intrinsyc). The content of this user's guide includes an
overview of the features of the board and a step by step guide to using the iCE40LM4K Sensor Evaluation Kit with
the Qualcomm Snapdragon APQ8060A.

Figure 1. iCE40LM4K Daughter Card
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CAUTION: Static electricity can severely shorten the lifespan of electronic components. Be careful when handling
the iCE40LMA4K Sensor Evaluation Kit to prevent damage from ESD.
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Features
The iCE40LM4K Sensor Evaluation Kit includes:

e iCE40LM4K Evaluation Board — The ICE40LM4k Evaluation Board features the following on-board compo-
nents and circuits:
— iCE40LM4K Device in the 25 WLCSP Package
— High-Current LED Output
— Infrared Transmit and Receive
— Barcode LED/Emulation
— Configuration SPI Flash
— On-board FT2232HL for USB Programming/Interface
— Numerous Sensors
— Proximity Sensor (AMS-TAOS TMD27711)
— RGB Color, Infrared, and Temperature Sensors (Maxim MAX44006)
— Barometric Pressure Sensor (Bosch BMP085)
— Accelerometer and Gyro (ST Micro LSM330DLC)
— Magnetometer/Compass/Accelerometer (ST Micro LSM303DLHCTR)
— Humidity and Temperature Sensor (Sensirion SHT20)
— Hall Sensor (Rohm BU52051NVX)

e SMA Connector for External Clock Input

¢ On-Board Oscillator

In addition to the iCE40LM4K Evaluation Board, an adapter board for connection to Dragon Board and a connector
cable are also included. This secondary PCB connected by a cable allows the iCE40LM4k Sensor Evaluation Kit to
interface with a Qualcomm 8060A Dragon Board (Dragon Board is available separately and not sold by Lattice).
When connected properly, a sensor hub demonstration can be conducted.



http://www.digikey.com/product-detail/en/TMD27711/TMD27711-TCT-ND/3095217
http://www.maximintegrated.com/datasheet/index.mvp/id/7357
http://www.bosch-sensortec.com/en/homepage/products_3/environmental_sensors_1/bmp085_1/bmp085
http://www.st.com/web/en/catalog/sense_power/FM89/SC1449/PF251940?s_searchtype=keyword
http://www.sensirion.com/en/products/humidity-temperature/humidity-sensor-sht20/
http://www.digikey.com/product-detail/en/BU52051NVX-TR/BU52051NVXDKR-ND/1952892
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Sensor Hub Demo Setup
The demo setup consists of the Intrinsyc Dragon Board Gen2, Sensor Fusion Board, and flexible connecting cable.

To set up the Sensor Hub demo, connect the Sensor Fusion Board to the Intrinsyc Adapter board which is placed
on the Intrinsyc Dragon Board Gen2 as shown in Figure 2

Figure 2. Intrinsyc Dragon Board Gen2
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Board Cable Dragon Board
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Sensor Fusion Board Default Jumper Settings

This section provides the details of the Sensor Fusion Board jumper settings:

e Set J2 jumper on OSC mode in EXT CLK.
* Set J4 jumper on BAR.

* Set J5 jumper on HALL.

* Do not set J7 jumper.

e Set J8 jumper.

* Do not set J10 jumper.

* Do no set J11 jumper.

e Set J12 jumper.

* Do not set J15 jumper.

* Set both the J16 jumpers vertically.

* Set jumper on IDD-CORE and IDD-TOP (J18 & J19).
* Set VCCIOO (J22) to 1.8V.

* Set VCCIO2 (J17) set to 3.3V.

e Set J20 jumper on USB mode.

Connecting the Sensor Fusion Board to the Intrinsyc Dragon Board

To connect the Sensor Fusion Board to the Intrinsyc Dragon Board
1. Power-off the Intrinsyc Dragon Board.

2. Connect the Intrinsyc Dragon Board end of the processor configuration cable to the Intrinsyc Adapter board
mounted on the Intrinsyc Dragon Board.

i. The marked pin of the cable connector should be connected to pin 1 of the connector on the Intrinsyc
Adapter board near the white dot.

3. Connect the smaller connector on other end of the cable to the J21 connector of the Sensor Fusion Board.

i. The marked pin of the cable connector should be connected to pin 1 of the J21 connector near the
white dot.

4. Connect the larger connector on the other end of the cable to the J13 connector of the Sensor Fusion Board.

i. The marked pin of the cable connector should be connected to pin 1 of the J21 connector near the
white dot.

5. Power-on the Intrinsyc Dragon Board after the above connections are completed.

Note: Do not connect the mini USB power cable to the Sensor Fusion Board when it is connected to the Intrinsyc
Dragon Board.
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Figure 3 shows the connections between the Sensor Fusion Board and the Intrinsyc Dragon Board.

Figure 3. Connecting Sensor Fusion Board to Intrinsyc Dragon Board
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Sensor Fusion Board Details

Figure 4 shows the details of the Sensor Fusion Board.

Figure 4. Sensor Fusion Board
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Flashing System Image and Boot Image to Intrinsyc Dragon Board

Note that this procedure is not required if the Intrinsyc Dragon Board has already been flashed with the system
image and boot image (cd Lightning_Demos_Drop_ WITH_APK_INSTALL/Dragonboard_boot_images/).

To flash the system image and boot image to the Intrinsyc Dragon Board:

1. Connect the Intrinsyc Dragon Board USB port to your host system through the OTG (mini-USB).

i. Download and install android-sdk. Android-sdk for Linux and Windows environment at
http://developer.android.com/sdk/index.html.

Set <Installation path>/android_sdk/platform-tools/ to the PATH variable.

2. Run the command below in the terminal/command prompt.
#sudo -s

Note: This command is applicable only for Linux machines. For Windows machine administrative permission is
necessary.

3. Reboot the Intrinsyc Dragon Board in fastboot mode.

i. Keep Button Vol / Zoom + pressed on the Intrinsyc Dragon Board during restart.
If the board is already On in adb mode, use the command below for fastboot mode
#adb reboot bootloader

ii. When the Intrinsyc Dragon Board is in FASTBOOT mode, a white screen comes on with only Intrinsyc
name displayed on it.

iii. Execute the command below in the terminal/command prompt to list the fastboot device number and
its name.
#fastboot devices

The board is now ready to be flashed with boot.img.

4. Enter the command below to flash system image.
#fastboot flash system system.img

If flashing is successful, OKAY and Finished comments are displayed on the terminal.

5. Enter the command below to flash boot.img
#fastboot flash boot boot.img

If flashing is successful, OKAY and Finished comments are displayed on the terminal.

6. Enter the command below reboot the board for current boot.img.
#fastboot reboot

7. After reboot, go to Settings > Developer options > Stay awake.
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Installing Sensor Hub apk to Android

To flash the system image and boot image to the Intrinsyc Dragon Board:

1. Connect the Intrinsyc Dragon Board USB port to your host system through the OTG (mini-USB).

2. Run the command below in the terminal/command prompt.
#sudo -s

Note: This command is applicable only for Linux machines. For Windows machine administrative permission is
necessary.
3. Use below commands on the terminal to establish and verify 'adb' connection.

#adb kill-server
#adb start-server
#adb devices

If the connection is successful, the device id is displayed on the terminal.

4. Run the command below to install the Sensor Hub apk to the Intrinsyc Dragon Board.
#cd Lightning Demos Drop WITH APK INSTALL/Sensor Hub Demo Quick Strart
/Android Apllication

Note: This step should be performed only if not currently in the
Lightning_Demos_Drop_WITH_APK_INSTALL/Sensor_Hub_Demo_Quick_start/Android_Apllication/ folder

#adb install Sensor Hub Demo.apk

Demo Procedure

To execute the demo:

1. Restart Intrinsyc Dragon Board by removing and re-plugging in the power supply, with the Sensor Fusion
Board connected to it.

When connecting the Sensor Fusion Board to Intrinsyc Dragon Board, make sure that jumper J20 on the Sen-
sor Fusion Board is in DRG mode.

2. Wait for Android boot sequence to complete and the home screen to appear.
Unlock the screen. Go to the Android application menu and open Sensor_Hub_LP3.5k_Intrinsyc.

4. Wait for the Processor Configuration to be completed. This is indicated by the lighting of the D3 LED on the
Sensor Fusion board.

5. The sensor data is displayed on the Sensor_Hub_LP3.5k_Intrinsyc application.

w
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Sensor_Hub_LP3.5k_Intrinsyc Application Features

The Sensor_Hub_LP3.5k_Intrinsyc application provides the following features:

e Temperature and pressure data gives the atmosphere pressure in kPa and room temperature in degree Celcius.
e Compass image points to the magnetic north w.r.t the Sensor Fusion Board.

¢ Light sensor progress bar indicates the intensity of light form 0 — 4000 lux.

* Accelerometer GUI indicates acceleration in x,y and z direction. The dots indicate the direction and acceleration.
e Gyroscope GUI shows the graphical meter to display the angular rate in x,y and z direction.

* Humidity data gives humidity of the environment in %RH(Relative Humidity).
Ambient RGB GUI indicates Red, Green, Blue light values.

Figure 5 shows the Sensor_Hub_LP3.5k_Intrinsyc application interface.
Figure 5. Sensor_Hub_LP3.5k_Intrinsyc Application Interface

Pressure
99.76 kPa
Temperature
29 °C

Humidit
LS Light Sensar

8.8 A A—

Accelerometer Ambient RGB

—_—
—

Gyroscope

sa LATTICE 5

10



= LATTICE

iCE40LM4K Sensor Evaluation Kit

Troubleshooting

If the Android application does not respond, perform the following procedure:

1. Close the Sensor_Hub_LP3.5k_intrinsyc process running in background.

In the Android menu, go to

Settings > Applications > Manage Applications > Sensor_Hub_LP3.5k_intrinsyc Force Stop
2. Restart the Intrinsyc Dragon Board.
Open the Sensor_Hub application from Android menu and application is ready to receive all sensor’s data.
4. If the android application crashes while being opened, it means that the library file has not been copied.

w

Run the command below to install the Sensor Hub apk to the Intrinsyc Dragon Board.
#cd Lightning Demos_Drop WITH APK INSTALL/Sensor Hub Demo_ Quick Strart
/Android Apllication

Note: This step should be performed only if not currently in the
Lightning_Demos_Drop_ WITH_APK_INSTALL/Sensor_Hub_Demo_Quick_start/Android_Apllication/folder

#adb install Sensor Hub Demo.apk

11
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Technical Support Assistance

e-mail: techsupport@latticesemi.com
Internet: www.latticesemi.com

Revision History

Date Version Change Summary
January 2014 01.0 Initial release.

© 2014 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as
listed at www.latticesemi.com/legal. All other brand or product names are trademarks or registered trademarks of
their respective holders. The specifications and information herein are subject to change without notice.

12
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Appendix A. Sensor Fusion Board Schematic Diagrams

T

S 10 T LG |

4 L €160-V¥LE-20}
A9 JequinN Juewnoog

(&

weibelq yoolg

Ay

(SZdSDTM-GAETOPEDT) QIVOd OWHA NOISAA JOSNAS

TYILNIATIANOD NOILVVO4¥OD ¥OLONANODIWIES HDILLVT

HIOIL IV ]22

PN 00 jediuepy

YOSNHS TIVH

NNOD HVY.ILHHHO

asn

HZEgaLa

(14ds)

HSYTd DIANOD

‘€A€ 3TNRISP ZOIDDA - €102 3d9s ¥T -Z

STlewayds swes UT I193depe LA POIBPTIOSUOD ‘€% 'Z¥d PIPPY

A9Y

psbueyo 3TneIsp zOIDDA - €T0Z bny 9 -zdr asy

LOENNODYAINI d¥ O3 T ybnoiyl qLsdd pPeppyY - €10z ATnrgt -1dT a9y
€q utd ypdd dn 9313 03 paxnw TIVH/MI - €102 Arne 91 - odr a8y
3JeIp TeIATUI - €T0Z ATnp 6 - odo asy

AIOISTH UOTSTADY

STY 3 A3TWIXOId
(D2I) TTLLZAWL (X1) Qa1 a1 8E€EVEJOSST Xd AL
. X
duslz A3rpTUnd QT HA0D uvd
(DZI) 0ZIHS 3
o
[l
i
I932wojusben w
(DZI) DHIAEOEWST i~ TAS ¥AIWOL
(@}
€AE 3B - JINVE 104
w — NNOD VWS
&
0Idon/1ds GZdSOTM-SHEdTOPHDT ]
n
1ds e DSO MD0TD
A8°T 3e - JNVE dOL
(gsn woxy)
SHITAdNS ¥AMO
8
2aInssaid Ie) ®n
(DzI) s80dnd e et
h=d
H
N
STV g9d a
(DZTI) 9007 VPXVW
(NNOD utd 0T)
(IdS) ¥OSSADOAd dd¥
oIkH ® *ToDOY
(DZI) DTAOEEWST




] 10 2

L €160-V¥LE-COL _

M N j0Q jediueyy

Jagquin wownoog

(&

si05u8§ Oz ¥-100d
any

(SZdSDTM-SAEJTOPADT) QIVOd OWHA NOISNA JOSNAS

TYILNZAIANOD NOILVIO4YO0D ¥OLONANODIWHS HDILLVT

HOIL LV 22

YOSNES TIVH
.
XANIS025NS 'S
Wibd noieH ey Tno aan
o JeH | ﬂ v
ano § oN H
o n - 06190
JOSNHAS STV gDy
900v7XVIN
001907
. Iy aaa vas ) VS 105055 viood
T mw aNs 08 = TS 105085 71000
ny 1 N jD
€0
@ INIXVIN
LdL

YOSNAS YHALAWOYATIDOVY 3 HJODSOUXD

PpaTqesTP ST 1930u0TTa00Y pue 01hp YOG 103 145 -

\T, T 1932u0I21900Y pue 0IkD UIOQ 103 EST SSBIPPE JTI -
221 03 398 U30Q Ie S90LIISIUT ISIBUOISTEODY PUE OIAD -
+s3308

05 10suss v[oo
VaS 108U8s Y00

DLINI DZINI VZINI
9dl Zdl SdL

00190A
DOO<NO0<
8888R%2%8
X [ 2ol
2>052""5
o L o VOLINT o AT
— oano v 2INI mm =
o0s3H 9 LINI =
S {1534 9 zLNyD_Adba 12 T
. 2534 9 N3a
{“ m €534 dvo w T
3]'IN® <<<pp3DD nLo'o
goommmmm
S00QLOO Y 20
S2R8LRGLE
T—_T Melelel=lalz ovaocenst
mn
nro ot
80 010

A0k

ssediq quaIIND aS19AST OQT

8AT = 00IDDA :3Tne3aq

AL
vy

%%

8ALOOA
1 73S 00190A  00199A
SAZOON 2er

EAEOOA

[¥l6d  vaS Josuas yjood

[v]6d 10S Josues yjood &>

&>

JOSNIS FINSSTIA

[¥16d 410X 010sues <K ) 003 dng

€dl

00I100A




T
] 10 € aom—m £10¢ 501890100 AepInies

L €160-V¥LE-COL _

T

Jaquin wownoog

Bupioold g sG37 9P0O-EQ ‘H ‘sI0SUSS OZI 8-100d
any

(SZdSDTM-SAEJTOPADT) QIVOd OWHA NOISNA JOSNAS

TYILNZAIANOD NOILVIO4YO0D ¥OLONANODIWHS HDILLVT

HOIL LV 22

100 jediuejy

(&

ONINDOTD TUYNIALXI

[
0
K o [vbd
L-0T-ZHINO0D"£2- BN 14SY =
sin
1no ane Ih
#A801LS aan v T
580
ob
_ .ﬁﬁ_ ey
135510 LX3 1
ar . 20I150A
(050 zwi 1z) | z AgaLs
o3t samnessa 0 or

JOSNES ALIWIXOdd

NI XOHd
b edL

0 Y 105 10SUss g100d
0 SH vas Josuss gjood = =
LLLL2aNL n
e ——
18
vas vaal
8 v nzg 33
z| 8 = ¥
INI ano 44
z € N
yal
o] I
o »am Y
wn €60
) or

adT FAOD ¥vVd

wuoy9

KMaaTuva [vl6d

JOSNAS SSYAWOD

|
AQHA dWD -
6dl T

oas H
d13s L‘
2s3y
[3SEE]

ol 1T
N R n.y
> OHTAE0ENST  SSO
rin

a.
olaaa

820 20120

- Ozl giood

vas osussglood g¢

[7lBd 105 I0suss 1000 ¢y

SAZ = ZOTODA :3TREFaq

z
2
9
8ALOOA
73S 20I00A 20I00A
AZOOA Lir
EAEDOA

YALLINE ¥I =
POBELENN
[v16d 378 K o
21z
3]
89 ZOIOOA
180
HTNAOW X¥ ¥I
= 8EEVEJOSL
=1 ane
- -
(716 NI"g1 LO>—AAA— L0 b
0
o aan
sn
1y
n noL
S0
20150A
zosusg sanjexsdusy ‘A3 TpTUmH
n
20N |-
4
FON |
avd | )
nro =
0ZLHS >
en
20
20190/

o




] 10 2

m—m?(vhm&o—
Jagquin wewnooq

S198UU0DIBM| dY ‘YsEld Byuo) ‘YO dd
any

(SZdSDTM-SAEJTOPADT) QIVOd OWHA NOISNA JOSNAS

TYILNZAIANOD NOILVIO4YO0D ¥OLONANODIWHS HDILLVT

HOIL LV 22

M N j0Q jediueyy

(&

HSVTd / NOILVMNDIANOD IdS

Z'T pue ¥’'¢ Junys - FDT Butwwexboxad rog - _

(3Tnegsp) %'z pue €'l junys - yseld Burtwwerboad rog [

OSKU_US) | |2 1S90
o5 201 L € Ty
IS/ YW
9L
pIeoq souUSsISISA UT
T#utd 3o uotratsod 230N
= WOd 1dS
eir
5] ZaNo  iss
ISON X108
o 2 | lON OSIN
{2ON eSS |5
LOND 2SS [

NI HST4

(a8 ¥1 203) 2’1 Junys :3Tne3eq

RECRIROZ:]
21
RN Zed_ o e
G371 6l XOW Q31 6ve S0 01dD
= [ERNEIE] NI &l
Junys :3rnezaq
3800 aal
8ir = S2dSOIM-SHESTOVID)
2aND S5 52801
-[r I%I <8 | |ano nos vzgol (3
T T T va S T — Y
AT QISR e DOA /AAAY 0OS ¢z8g0! za CEE]
2AID0A 120 810 910 Id5 oIaNGD unus :3mnezeq
S97LLE0I [ AN W0 [elbd lo87aal
¥972180l [-E 8 0 > 8P
na o3 ) H10X 0iosuss
9s0TD sderd 91901
230N ca01 | £ -
a0l |0 55 01dD =
€801 #3431 "I XNW_Jd317 "va NN
5| 9SOl 2d0l
Junys :3Tneiaq ﬁL’ 0979%10I S3 10S 10suss gjoot
oS ool w [0OAIdS/Z0100A L1 .:H
- 95101 23 dor nto_hr
4ol aal ops_ooid SY | ggi01 NVE 108 O #I0 SO
6ir — Jjur 00l Sg €101
S I Ips oid 20 | og101 ALSHO |—————<aisu0  [slfd 10a o3
T VQs T05Ues Viood 18 | go ) aNoao | €8 TS50 20I50A
TOS J0SUSS V|00 2 €0 3NOGD ®soT> °oe1d
1 1 00100 19308 uado :atnezeq
wP AP0 ot 2v STASOTM-SAEATOPEDT = 1540
GOI0OA | 220 610 LID Ve dox oir
N =
Ina x
Ina o3 anoa
sso1o soeTd €a aIseo
1330
FON Noao
o
(Y] .
00155A T
1860
€AEI0A
— T2
K> 3noao I[slbd ISHD S
HMMW a3ty [€l6d LMS
NITHl - [€]Bd
—K>» soTusy [¢lbd

Bd
[e16d

vas iosuss~giood
108 10sussgjood

—

osiwysyy
so7y

noieH  [e]bd

— >
——K>> H10X iosues
——K»aaTuva [elbd

108 10suss"yjood
vasJosuss yjood

[el6d

64
[216d

LOENNODYHINI (Q¥VOd NODVNA) dv

pIeoq sousiajal UT
T#utd o uotratsod 230N

LO3INNOOHIINI dV
Ler

T o iy
6 T (SR
2| 1
S 50T ASNDH
5 o0d & b o5 o01d
s oo d | ops o0Id




30

S EEIE |

€160-VF.LE-201
Jequiny usBwnoog

sayddng samod % BupwweiBord gsn
2.

(§Z2dsDTIM-GMEJTOPIADT) QYVOd OWAQ NOISAA MOSNAS _

TYIINIAIANOD NOILVIOdY¥O0D ¥OLDAANODIWAS HDILLYT

HIOIL IV ] z2

J8N J0q |editieyy

SYOLVINDIY 0aT

sseope Ases 'pieoq ssoioe pesids

ano aNo aNo
er vir 6

i =
P N3 2 N3 | T
L L ° T
s .
F{onet 2 onek (-
no  nzy —c_
ZRIDON  ¥SO 180
TOMBIZI-2IELdY
€in
._. o
SAZOOA 6v0
(As gsn)
231 :aTnegeq =
73S umd
ozr .
[r9¢] P
1444 HMd
e va
ASNoHa 089
ASESN Led
EAESON

nzi
€90 280

ASESN

Wa gsn
da asn

SWYO 0EE ‘ZHNOOL
[l

SWYO 0EE ZHINOO L
€1

YANWYID0Ad dsn

uedo :3Tnezeq
1syld
L

!

NS T
b mmﬂmm 1 ey § no
puoY OND ~ HOOAI4  tvO: = o0
TIdA GND [
4a |-&
W [ _on ) \8gd_da @sn 5
3w [ OR Y izd Wa esn
Zpup | 962 ek VW 00§ ‘WYo 009
AHdA
felel e} L T = =@
S =
15 7 T
S aND EAEOOA
ma sy neo
om S¥0  L¥O
”w

ovo e |
EAEOON = _sv|
=
]
8
npo
9€:
T
1SHD 51y
00 13 ved
$0_1d Ted
NS 13 _Ged
10_1d 62y
3N0ao 13 Z1d

ZHWZ

10/1-1895071€6
on

1sowysly

R

HOS”Usly
osi

aNoad  [vlbd

OcH AT




AMEYA360

Components Supply Platform

Authorized Distribution Brand :

@ Sunlord | | SSMsusumu | | G averLoGIC x

n 5 _
@ aalle bt m e
2Pai Sami Arribarsls C_

Canaanlek Sipabawins

o B

Website :

Welcome to visit  www.ameya360.com

Contact Us :
= Address :

401 Building No.5, JiuGe Business Center, Lane 2301, Yishan Rd
Minhang District, Shanghai, China

> Sales :

Direct +86 (21) 6401-6692

Email amall@ameya360.com
QQ 800077892
Skype ameyasalesl ameyasales?2

= Customer Service :

Email service@ameya360.com

= Partnership :
Tel  +86 (21) 64016692-8333

Email mkt@ameya360.com


www.ameya360.com
www.rohm.com.cn/web/china
www.sunlordinc.com
www.susumu.sh.cn
www.averlogic.com
www.nxp.com
http://www.ameya360.com/mfrdetail/2Pai_Semiconductor
http://www.ameya360.com/mfrdetail/Ambarella
http://www.ameya360.com/mfrdetail/CanaanTek
http://www.ameya360.com/mfrdetail/Firstohm
http://www.ameya360.com/mfrdetail/GigaDevice
http://www.ameya360.com/mfrdetail/Vanguard_Semiconductor
www.elprotronic.com

	Introduction
	Features
	Sensor Hub Demo Setup
	Sensor Fusion Board Default Jumper Settings
	Connecting the Sensor Fusion Board to the Intrinsyc Dragon Board
	Sensor Fusion Board Details
	Flashing System Image and Boot Image to Intrinsyc Dragon Board
	Installing Sensor Hub apk to Android
	Demo Procedure
	Sensor_Hub_LP3.5k_Intrinsyc Application Features
	Troubleshooting
	Technical Support Assistance
	Revision History
	Appendix A. Sensor Fusion Board Schematic Diagrams

