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2nd milestone 

2nd milestone Introduction 
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Structure 

•  Business 
•  Industrial design/mechanical design 
•  Material 
•  Electronics 
•  Software/Firmware 
•  Take-away 

Introduction 2nd milestone 
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Business 

Business 

•  Problem 

•  Solution 

•  Market 

2nd milestone 
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Problem 
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Problem 
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Solution 

A	  device	  that	  is	  thought	  especially	  for	  elderly	  to	  
include	  them	  in	  our	  technology	  	  
	  
-‐  Easy	  to	  use	  	  
-‐  No	  need	  to	  manage	  it	  	  
-‐  Manageable	  by	  the	  family	  	  

-‐  Adapted	  to	  their	  environment	  
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Solution 

Yeah!	  
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Market 
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Market 

=	  total	  poten=el	  
userbase	  :	  10’803’018	  
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Problems encountered   

•  Reaching	  users	  of	  other	  markets	  	  (Asian,	  or	  else)	  
	  

•  GeFng	  informa=ons	  from	  elderly	  	  
	  

•  TargeFng	  a	  market	  that	  has	  mul=ple	  users	  
	  

•  «	  The	  Elderly	  »	  are	  very	  different	  	  
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Sketch of the app for the young people 

Software/fimware 2nd milestone 
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User – test results  

-‐  The	  ergonomy	  is	  good	  	  
-‐  The	  font	  size	  is	  good	  	  
-‐  We	  were	  able	  to	  compare	  the	  logos	  and	  choose	  	  

the	  right	  ones	  for	  the	  elderly	  
-‐  They	  can	  see	  the	  u=lity	  of	  this	  product	  
	  

BUT	  ..	  	  
	  
-‐  They	  don’t	  value	  it	  (mone=ze	  it)	  
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 



INNOVATION CAMP | 2015 22 

Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 



INNOVATION CAMP | 2015 26 

Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Industrial/mechanical design 

Design 2nd milestone 
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Materials 

Materials 2nd milestone 

ABS	  
Acrylonitrile-‐butadiene-‐styrene	  

PC	  
Polycarbonate	  

ABS	  is	  a	  synthe=c	  terpolymer	  of	  the	  three	  different	  
kinds	  of	  monomers	  	  
	  
dispersed	  rubber	  par+cles	  of	  butadiene	  in	  the	  matrix	  of	  SAN	  
(Styrene-‐Acrylonitrile)	  

high	  modulus,	  high	  toughness,	  high	  impact	  strength	  but	  
difficult	  processability	  
	  

PC/ABS	  Blends	  
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Materials 

Materials 

Injection moulding  

2nd milestone 

-‐	  Injec=on	  moulding	  is	  used	  to	  create	  most	  plas=c	  products	  available	  today.	  	  
-‐	  It	  is	  ideal	  for	  producing	  high	  volumes	  of	  the	  same	  object	  

•  Extrusion:Melt	  the	  raw	  materials	  in	  Extruder	  (see	  fig1.)	  

•  Injec=on:	  Use	  a	  plunger	  to	  force	  molten	  plas=c	  material	  into	  the	  mould	  cavity	  (see	  fig2.)	  
	  

Fig	  1.	   Fig	  2.	  
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Materials 

Materials 2nd milestone 

-‐	  ABS/PC:	  100/0	  	  70/30	  	  50/50	  	  30/70	  	  0/100	  
	  
-‐	  Temperature	  	  
	  

	  pre-‐dry: 	  90℃	  10h	  
	  process: 	  100/0	  	  215℃	  	  220℃	  	  230℃	  	  	  2min	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  	  0/100	  	  250℃	  	   	   	   	  2min	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  others	  	  230℃	  	   	   	   	  6min	  	  
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Materials 

Materials 2nd milestone 

DSC	  Test	  –	  Phase	  separa=on	  
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Materials 

Materials 2nd milestone 

Tensile	  test	  
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Materials 

Materials 2nd milestone 

Maximum	  strength	  achieved	  when	  we	  have	  30%	  ABS	  in	  PC	  

Tensile	  test	  
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Electronics: OVERVIEW 

Electronics 2nd milestone 

	  
	  
	  

SCREEN	  
	  
	  
	  

TOUCH	  SCREEN	  

	  
	  
	  

WIFI,	  BT	  

	  
	  
	  
LED	  

	  
	  
	  

BATTERY	  

	  
	  
	  

POWER	  MANAGEMENT	  
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Electronics: SCREEN + TOUCHSCREEN 

Electronics 2nd milestone 

-‐  7	  inch	  800X480	  p	  
-‐  3.3v	  24	  bit	  parallel	  RGB	  interface	  
-‐  Bright	  backlight	  
-‐  120	  mA	  max	  output	  current	  
	  

SCREEN	  

-‐  Capaci=ve	  
-‐  I2C	  interface	  
	  

TOUCH	  SCREEN	  
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Electronics: Connectivity 

Electronics 2nd milestone 

WL1835	  	  
	  

-‐  802.11bgn	  MIMO,	  +100Mbps	  
-‐  SDIO	  interface	  

WIFI	  

-‐  UART	  interface	  

BLUETOOTH	  4.1	  

-‐  Wifi	  module	  uses	  eMMC	  interface	  
-‐  Has	  no	  1.8V	  accessible	  source.	  

BEAGLE	  BONE	  
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Electronics: Battery and power management 

Electronics 2nd milestone 

-‐Lipo	  3.7-‐4.2V	  6600	  mAh	  

Baoery	  

-‐  Screen	  back	  light:	  65	  mA	  @	  16	  V	  
-‐  WL1835:	  max	  400	  mA	  @	  3.3V	  

Power	  needs	  

-‐  Wireless	  charger	  1A	  @	  5V	  
-‐  CN	  3065	  4.4	  –	  6Vin	  4.2V	  1	  %	  

Power	  source	  
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Electronics: Power Cycle  

Electronics 2nd milestone 

220V	  1-‐2A@5V	  

Charging	  sta=on	   Power	  outlet	  

1A@5V	  

Charging	  receiver	  

3.7V	  -‐	  4.2V	  

Lipo	  Baoery	  

1	  

Bat.	  
Charg.	  
IC	  

4.4	  –	  6Vin	  	  
4.2Vout	  1	  %	  
	  

3.7	  -‐	  4.2Vin	  –	  3.3Vout	  

BBB	  PMIC	  

1.8V	  &	  3.3V	  

WIFI	  REG	  	  

65mA	  @	  16V	  

Backlight	  REG	  
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Electronics: Schematics 

Electronics 2nd milestone 
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NAME

DATE

VESTA BBB CAPE

31.03.2014
Rev. 1

VCC3V31
GND2
SCL3
SDA4

MP1
MP2

/INT5
/WAKE6

J2

52271-0679

LED-K-GND1
LED-A-60mA@16V2
GND3
3.3V4
R05
R16
R27
R38
R49
R510
R611
R712
G013
G114
G215
G316
G417
G518
G619

MP1MP1
MP2MP2

G720
B021
B122
B223
B324
B425
B526
B627
B728
GND29
CLKIN30
DISP31
HSD32
VSD33
DEN34
NC35
GND36
NC37
NC38
NC39
NC40

J1

54104-4031

VCC

VCC

R33
4.7k

R34
4.7k

R1 33
R2 33
R3 33
R4 33
R5 33
R6 33
R7 33
R8 33
R9 33
R10 33
R11 33
R12 33
R13 33
R14 33
R15 33
R16 33
R17 33
R18 33
R19 33
R20 33
R21 33
R22 33
R23 33
R24 33

R25 33
R26 33
R27 33
R28 33
R29 33

I2C1_SCL_TOUCH
I2C1_SDA_TOUCH

LCD_DATA11
LCD_DATA12
LCD_DATA13
LCD_DATA14
LCD_DATA15

LCD_DATA5
LCD_DATA6
LCD_DATA7
LCD_DATA8
LCD_DATA9
LCD_DATA10

LCD_DATA0
LCD_DATA1
LCD_DATA2
LCD_DATA3
LCD_DATA4

LCD_DATA16

LCD_DATA17

LCD_DATA18

LCD_DATA19

LCD_DATA20

LCD_DATA21

LCD_DATA22

LCD_DATA23

LCD_VSYNC
LCD_HSYNC

LCD_PCLK

LCD_PCLK

SW 1
GND 2
FB 3

Vin5

SHDN4

a1

FAN5333B-LCD-backlight

VDDIO1
BYP2
DNC3
SCL4
GND5 SD

A
6

SA
0

7

N
C

8

INT2 9GND 10INT1 11GND 12NC 13

V
D
D

14
N
C

15
N
C

16

a  accelerometer1

MMA8452Q

R32
4.7k

VCC VCC

VCC

C3
4.7uF

C2
0.1uF

C5

0.1uF

L1 10uH

R30
6

EHRPWMOA

EHRPWMOA

C1
1uF

C4
10uF

D1A

BAT54

LCD_LED16V@60mA_POS

LCD_LED16V@60mA_NEG

LCD_LED16V@60mA_POS
LCD_LED16V@60mA_NEG

ACC_SAO

ACC_SAO

ACC_INT1
ACC_INT2

ACC_INT1

ACC_INT2

I2C1_SCL_TOUCH I2C1_SDA_TOUCH

I2C2_SCL_ACC

I2C2_SDA_ACC

I2C2_SCL_ACC I2C2_SDA_ACC

TOUCH_INT
TOUCH_WAKE

TOUCH_INT

TOUCH_WAKE

LCD backlight LED Driver 
16V@60mA

Accelerometer

VCC

LCD_HSYNC
LCD_VSYNC

LCD_DISP

LCD_DEN

LCD_DISP

LCD_DEN

Touch panel ZIF 6 Ca

SW 1
GND 2
FB 3

Vin5

SHDN4

a Buck boost1

FAN5333B-front-LED

VCC L2 10uH

R35
100

EHRPWMOA

C6
1uF

C7
10uF

D2A

BAT54

LCD_LED16V@60mA_POS

LCD_LED16V@60mA_NEG

Frontal LED Driver 3a3V@30mA

R31
4.7k

LCD_DATA[0..23]

LCD_DATA[0..23]

SDIO_CMD

SDIO_D3SDIO_D2

SDIO_D0

SDIO_CLK
SDIO_D1

GPIO1_29

SLOW_CLK

GPIO1_12
BT_HCI_RX
BT_HCI_TX

WL_IRQ_OUT

GND1 GND 2
GPIO_383 GPIO_39 4
GPIO_345 GPIO_35 6
GPIO_667 GPIO_67 8
GPIO_699 GPIO_68 10
LCD_DATA1811 LCD_DATA19 12
LCD_DATA2213 LCD_DATA21 14
LCD_DATA1615 LCD_DATA17 16
LCD_DATA2017 GPIO_65 18
LCD_DATA2319 GPIO_63 20
GPIO_6221 GPIO_37 22
GPIO_3623 GPIO_33 24
GPIO_3225 GPIO_61 26
LCD_VSYNC27 LCD_PCLK 28
LCD_HSYNC29 LCD_AC_BIAS 30
LCD_DATA1431 LCD_DATA15 32
LCD_DATA1333 LCD_DATA11 34
LCD_DATA1235 LCD_DATA10 36
LCD_DATA837 LCD_DATA9 38
LCD_DATA639 LCD_DATA7 40
LCD_DATA441 LCD_DATA5 42
LCD_DATA243 LCD_DATA3 44
LCD_DATA045 LCD_DATA1 46

HDR_2_23_M

P8

GND1 GND 2
VDD_3V33 VDD_3V3 4
VDD_5V5 VDD_5V 6
SYS_5V7 SYS_5V 8
PWR_BUT9 SYS_RESETN 10
GPIO_3011 GPIO_60 12
GPIO_3113 EHRPWM1A 14
GPIO_415 EHRPWM1B 16
I2C1_SCL17 I2C1_SDA 18
I2C2_SCL19 I2C2_SDA 20
I2C2_SCL21 I2C2_SDA 22
GPIO_4923 I2C1_SCL 24
GPIO_11725 I2C1_SDA 26
GPIO_12527 GPIO_123 28
EHRPWM0A29 GPIO_122 30
EHRPWM0B31 VDD_ADC 32
AIN433 GNDA_ADC 34
AIN635 AIN5 36
AIN237 AIN3 38
AIN039 AIN1 40
GPIO_2041 ECAPPWM0 42
DGND43 DGND 44
DGND45 DGND 46

HDR_2_23_M_P9

P9

PI0101

PI0102

PI0103PI0104

PI0105

CO01

PI0 accelerometer101

PI0 accelerometer102

PI0 accelerometer103

PI0 accelerometer104
PI0 accelerometer105

PI0 accelerometer106 PI0 accelerometer107 PI0 accelerometer108
PI0 accelerometer109

PI0 accelerometer1010
PI0 accelerometer1011

PI0 accelerometer1012

PI0 accelerometer1013

PI0 accelerometer1014PI0 accelerometer1015PI0 accelerometer1016

CO0 accelerometer1

PI0 Buck boost101

PI0 Buck boost102

PI0 Buck boost103PI0 Buck boost104

PI0 Buck boost105

CO0 Buck boost1

PIC101
PIC102

COC1

PIC201
PIC202

COC2

PIC301

PIC302
COC3

PIC401
PIC402

COC4

PIC501PIC502

COC5

PIC601
PIC602

COC6

PIC701
PIC702

COC7

PID101 PID103

COD1A

PID201 PID203

COD2A

PIHDR020230M01 PIHDR020230M02

PIHDR020230M03 PIHDR020230M04

PIHDR020230M05 PIHDR020230M06

PIHDR020230M07 PIHDR020230M08

PIHDR020230M09 PIHDR020230M010
PIHDR020230M011 PIHDR020230M012

PIHDR020230M013 PIHDR020230M014

PIHDR020230M015 PIHDR020230M016

PIHDR020230M017 PIHDR020230M018

PIHDR020230M019 PIHDR020230M020

PIHDR020230M021 PIHDR020230M022

PIHDR020230M023 PIHDR020230M024

PIHDR020230M025 PIHDR020230M026

PIHDR020230M027 PIHDR020230M028

PIHDR020230M029 PIHDR020230M030

PIHDR020230M031 PIHDR020230M032
PIHDR020230M033 PIHDR020230M034

PIHDR020230M035 PIHDR020230M036

PIHDR020230M037 PIHDR020230M038

PIHDR020230M039 PIHDR020230M040

PIHDR020230M041 PIHDR020230M042

PIHDR020230M043 PIHDR020230M044

PIHDR020230M045 PIHDR020230M046

COHDR020230M

PIHDR020230M0P901 PIHDR020230M0P902

PIHDR020230M0P903 PIHDR020230M0P904

PIHDR020230M0P905 PIHDR020230M0P906
PIHDR020230M0P907 PIHDR020230M0P908

PIHDR020230M0P909 PIHDR020230M0P9010

PIHDR020230M0P9011 PIHDR020230M0P9012

PIHDR020230M0P9013 PIHDR020230M0P9014

PIHDR020230M0P9015 PIHDR020230M0P9016

PIHDR020230M0P9017 PIHDR020230M0P9018

PIHDR020230M0P9019 PIHDR020230M0P9020

PIHDR020230M0P9021 PIHDR020230M0P9022

PIHDR020230M0P9023 PIHDR020230M0P9024

PIHDR020230M0P9025 PIHDR020230M0P9026

PIHDR020230M0P9027 PIHDR020230M0P9028
PIHDR020230M0P9029 PIHDR020230M0P9030

PIHDR020230M0P9031 PIHDR020230M0P9032

PIHDR020230M0P9033 PIHDR020230M0P9034

PIHDR020230M0P9035 PIHDR020230M0P9036

PIHDR020230M0P9037 PIHDR020230M0P9038

PIHDR020230M0P9039 PIHDR020230M0P9040

PIHDR020230M0P9041 PIHDR020230M0P9042
PIHDR020230M0P9043 PIHDR020230M0P9044

PIHDR020230M0P9045 PIHDR020230M0P9046

COHDR020230M0P9
PIJ101

PIJ102

PIJ103

PIJ104
PIJ105

PIJ106

PIJ107

PIJ108

PIJ109

PIJ1010

PIJ1011

PIJ1012

PIJ1013

PIJ1014

PIJ1015
PIJ1016

PIJ1017

PIJ1018

PIJ1019

PIJ1020

PIJ1021

PIJ1022
PIJ1023

PIJ1024

PIJ1025
PIJ1026

PIJ1027

PIJ1028

PIJ1029
PIJ1030

PIJ1031

PIJ1032
PIJ1033
PIJ1034

PIJ1035

PIJ1036
PIJ1037

PIJ1038

PIJ1039

PIJ1040

PIJ10MP1

PIJ10MP2

COJ1

PIJ201

PIJ202

PIJ203

PIJ204

PIJ205

PIJ206

PIJ20MP1
PIJ20MP2

COJ2

PIL101 PIL102
COL1

PIL201 PIL202

COL2

PIR101 PIR102
COR1

PIR201 PIR202
COR2

PIR301 PIR302COR3

PIR401 PIR402
COR4

PIR501 PIR502
COR5

PIR601 PIR602
COR6

PIR701 PIR702COR7

PIR801 PIR802
COR8

PIR901 PIR902
COR9

PIR1001 PIR1002COR10
PIR1101 PIR1102COR11

PIR1201 PIR1202
COR12

PIR1301 PIR1302
COR13

PIR1401 PIR1402COR14

PIR1501 PIR1502
COR15

PIR1601 PIR1602
COR16

PIR1701 PIR1702COR17
PIR1801 PIR1802COR18

PIR1901 PIR1902
COR19

PIR2001 PIR2002
COR20

PIR2101 PIR2102COR21

PIR2201 PIR2202
COR22

PIR2301 PIR2302
COR23

PIR2401 PIR2402
COR24

PIR2501 PIR2502
COR25

PIR2601 PIR2602
COR26

PIR2701 PIR2702COR27
PIR2801 PIR2802COR28

PIR2901 PIR2902
COR29

PIR3001

PIR3002
COR30

PIR3101

PIR3102
COR31

PIR3201

PIR3202
COR32

PIR3301

PIR3302
COR33

PIR3401

PIR3402
COR34

PIR3501

PIR3502
COR35

PI0 accelerometer1011

PIHDR020230M0P9023

NLACC0INT1

PI0 accelerometer109

PIHDR020230M0P9025

NLACC0INT2

PI0 accelerometer107

PIHDR020230M0P9027

NLACC0SAO

PIHDR020230M0P9013

PIHDR020230M0P9011

PI0104

PI0 Buck boost104

PIHDR020230M0P9029
NLEHRPWMOA

PI0103

PI0 accelerometer105

PI0 accelerometer1010

PI0 accelerometer1012

PI0 Buck boost103

PIC101

PIC201
PIC301

PIC401
PIC502

PIC601

PIC701

PIHDR020230M01 PIHDR020230M02

PIHDR020230M0P901 PIHDR020230M0P902

PIJ103

PIJ1029

PIJ1036

PIJ202

PIR3001

PIR3501

PIHDR020230M0P9012

PIHDR020230M026

PIHDR020230M0P9017

PIJ203

PIR3401

NLI2C10SCL0TOUCH

PIHDR020230M0P9018

PIJ204

PIR3301

NLI2C10SDA0TOUCH

PI0 accelerometer104

PIHDR020230M0P9019

PIR3201NLI2C20SCL0ACC

PI0 accelerometer106

PIHDR020230M0P9020

PIR3101

NLI2C20SDA0ACC

PIHDR020230M023

PIR2901
NLLCD0DEN

PIHDR020230M010

PIR2601
NLLCD0DISP

PIHDR020230M029

PIR2701NLLCD0HSYNC

PI0102

PI0 Buck boost102

PIJ102

PIR3002

PIR3502

NLLCD0LED16V@60mA0NEG

PIC102

PIC602

PID103

PID203

PIJ101
NLLCD0LED16V@60mA0POS

PIHDR020230M028

PIR2501
NLLCD0PCLK

PIHDR020230M031

PIR2801NLLCD0VSYNC

PI0101

PID101PIL102

PI0 accelerometer102PIC501

PI0 accelerometer103

PI0 accelerometer108

PI0 accelerometer1013

PI0 accelerometer1015PI0 accelerometer1016

PI0 Buck boost101

PID201PIL202

PIHDR020230M03 PIHDR020230M04

PIHDR020230M07 PIHDR020230M08

PIHDR020230M09
PIHDR020230M011 PIHDR020230M012

PIHDR020230M013 PIHDR020230M014

PIHDR020230M015 PIHDR020230M016

PIHDR020230M017 PIHDR020230M018

PIHDR020230M019

PIHDR020230M027

PIHDR020230M030

PIHDR020230M032
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Electronics: What I have learnt and problems 

Electronics 2nd milestone 

Learnt	  
-‐  Alitum	  designer	  
-‐  source	  components	  
-‐  Working	  with	  people	  in	  remote	  loca=ons.	  
-‐  Digging	  linux	  

Problems	  encountered	  
-‐  Difficulty	  in	  geFng	  clear	  informa=on	  from	  manufacturers	  
-‐  Sourcing	  components.	  
-‐  GeFng	  linux	  drivers	  to	  work	  
-‐  Rou=ng	  in	  al=um	  
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Software/firmware 

Software/fimware 2nd milestone 

-  Access	  from	  a	  PC	  to	  the	  
website	  to	  pose	  pictures	  
and	  messages	  

	  
-  The	  Vesta	  tablet	  is	  

connected	  to	  the	  website	  
and	  download	  the	  pictures	  
and	  messages	  
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Software/firmware 

Software/fimware 2nd milestone 

-  The	  website	  is	  made	  in	  
php/html5/css	  

	  
-  The	  database	  on	  the	  

webserver	  is	  MySql	  
	  
-  A	  php	  script	  give	  access	  to	  

the	  tablet	  on	  the	  database	  
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Software/firmware 

Software/fimware 2nd milestone 

-  The	  sosware	  on	  the	  tablet	  
is	  made	  in	  C++	  with	  the	  
graphical	  library	  Qt	  

	  
-  It	  works	  on	  the	  linux	  OS	  

debian	  
	  
-  The	  OS	  manages	  the	  

differents	  hardware	  
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Software/firmware 

Software/fimware 2nd milestone 

-  The	  sosware	  begin	  by	  
connec=ng	  to	  the	  Wifi	  
and	  load	  the	  graphical	  
interface	  

	  
-  It	  checks	  if	  a	  new	  

message	  is	  received	  and	  
download	  it	  

	  
-  You	  can	  move	  between	  

pictures/messages	  by	  
clicking	  or	  swiping	  
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Software/firmware 

Software/fimware 2nd milestone 

Actual graphical interface"

Website	  
Sosware	  on	  the	  vesta	  tablet	  
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Software/firmware 

Software/fimware 2nd milestone 

Next steps!

•  Work	  on	  the	  graphical	  interface	  
•  Display	  the	  messages	  (at	  the	  moment	  only	  pictures)	  
•  Add	  some	  popup	  that	  show	  a	  new	  message	  is	  

received	  
•  Control	  the	  wifi	  connec=on	  from	  the	  sos	  
•  Op=mizing	  the	  code	  
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What have we learned and where do we need help 

-  Finding time fitting to everyone’s schedule 
 

-  Finding a confortable place to work  
 

Process 2nd milestone 
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Sponsors and partners  

CHIC 2015 Sponsors 


