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ABSTRACT

The purposes of this- thesis are designing-and implementing a fall risk
assessment system. The system consists of a wearable device and a data collecting
program. The wearable device is used to measure the body movement of an elderly
subject. The device has a 6D inertia sensors (3-axis accelerometer and 3-axis
gyroscope), Bluetooth module, and a microcontroller. The data collecting program is
used to collect the inertia data which are sent from the wearable device via

Bluetooth.
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sUTl 3.1 TPS76628
1. 250-mA Low Dropout Voltage Regulator
2. Available in 1.5V, 1.8V, 25V, 27V, 28 V, 3.0V, 3.3V, 50V Fixed Output
and Adjustable Versions
Dropout Voltage to 140 mV (Typ) at 250 mA
Ultralow 35-lLA Typical Quiescent Current
3% Tolerance Over Specified Conditions for Fixed Output Versions

Open-Drain Power Good

~N oA W

Thermal Shutdown Protection

U3 TPS76628

VBAT T ‘I IN PG
- IN

NC/FB

ouT » . _V¥DD
EN ouT —]

GND
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——Cireg
100nF
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<
3.2 1 WULwRs
WuwesinanusuazarudndauildianluuSyyinusil foas LSM6DS3

Tnedseazidunuonsuns Aaneluil

3UT 3.3 LSM6DS3

1. Power consumption: 0.85 - mA in combo normal mode and 1.1 mA in combo

high-performance mode up to 1.6 kHz
Accelerometer ODR up to 6.66 kHz and Gyroscope ODR up to 3.33 kHz
Dynamically selectable full scale acceleration range: +2¢, +4¢, +8g, +16¢
Dynamically selectable full scale angular rate: £125/+245/+500/+1000/+2000
deg/sec

5. Analog supply voltage: 1.71 V.to 3.6 V
Independent 10s supply (1.62 V)

LSM6DS3
< SDA ;—— SDA SDO —— SDO >
< SCL —— SCL SDx —
708 S —— CS SCx —
— NC INT] —— INTL >
—— CS_Aux VDDIO { VDD
< INT2 )—— INT2 GND
< Vs
R I
{ VDD VDD GND —L_c10
— =0 100nF
__[toonF
= =
GND 5

JU 3.4 2sasiduesianinusawazauni @ LSM6DS3
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3.3 lulaspaulnsatans
lulpsmaulnsawesnldlunisulasdygrusudondundnealuuTyyrinus
lulasmaulnsaans (STM32F767VITe) Taesisuazidunvaslulasreulnsaians sasalus

h)

be xp

U 3.5 STM32F767VIT6

1. Core: ARM®. 32-bit Cortex®-M7 CPU with-DPFPU, ART Accelerator™ and L1-
cache: 16 Kbytes I/D-cache, allowing 0-wait state execution from embedded
Flash ‘and--external memories, up to 216 MHz, MPU, 462 DMIPS/2.14
DMIPS/MHz (Dhrystone 2.1), and DSP instructions.

2. Memories
- Up to 2 Mbytes of Flash-memory organized into two banks
allowing read-while-write
~ SRAM: 512 Kbytes (including 128 Kbytes of data TCM RAM for critical real-
time data) + 16 Kbytes of instruction TCM RAM (for critical real-time routines)
+ 4 Kbytes of backup SRAM
- Flexible “external memory controller with' up to 32-bit data bus: SRAM,
PSRAM, SDRAM/LPSD

3. Clock, reset and supply management
- 1.7V to 3.6 V application supply and 1/Os
- POR, PDR, PVD and BOR — Dedicated USB power
- 4-to-26 MHz crystal oscillator
- Internal 16 MHz factory-trimmed RC (1% accuracy)

- 32 kHz oscillator for RTC with calibration
- Internal 32 kHz RC with calibration
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lugaugysldlunsdsdygrandendedunouiunesluu3yyiinusi Ae HC-05

lneiiswandenvatlugaugysinoluil

S =t ey O RS b &

5U#l 3.7 Module Bluetooth HC-05
Typical -80dBm sensitivity
Up to +4dBm RF transmit power

Low Power 1.8V Operation,1.8 to 3.6V |/O
PIO control
UART interface with programmable baud rate

With integrated antenna

With edge connector
Supported baud rate: 9600,19200,38400,57600,115200,230400,460800

Bluetooth
< UARTRX ——4 1x PIO1 {21 TFOWERKEY - 3
ZUART_TX_~—+— Rx PIOI0 22— -
S crs PIOY |32 — 0 oo RBT 4
1 RIS PIOS |1 — C 3
2~ PCM-CLK .~ PIO7 |35 2% =5
7| PCMOUT . PIOS |52 =
+— PCM_N  PIOS (22
5— PCM_SYNC PIOS [
| Al00 PIO3 ¢
- Aol PIO2 53
RESET PIOI |—
X d :
PWRABT :E 33y PIOO :‘?:
GND GND |22
E R
0= =]
==C BT sRRCZXEZ
1000F ZmrDZ220D00
b gl =l (oM [+ ] o [l B
HHHHHH Inlis]
HCOS
GND

5U#l 3.8 2395 Module Bluetooth HC-05
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WITVITUARDI [T mTUSauummesluuSyainusil Aa MCP73833 Tneidl
318aLL98AUDY Battery Charger(MCP73833) fasinlUil

av

-
Reo

SUT 3.9 MCP73833

1. Complete Linear Charge Management Controller
- Integrated Pass Transistor
- Integrated Current Sense
- Integrated Reverse Discharge Protection
2. High Accuracy Preset Voltage Regulation: 4.2V, 4.35V, 4.4V, or 4.5V, +0.75%
3. Programmable Charge Current: 1A Maximum
4. Preconditioning of Deeply Depleted Cells
- Selectable Current Ratio

- Selectable Voltage Threshold

5. Automatic End-of-Charge Control
6. Automatic Recharge
7. Two Charge Status Outputs
8. Low-Dropout Linear Regulator Mode
9. Automatic Power-Down when Input Power Removed
U4
EETT R s T —
. — staT1 THERM &0 = o

—— STAT2

PROG D
— — PG VSS - ‘::6 —
GND MCP73833-FCIUN GND

o <
3UM 3.10 2WIP5UUALADT
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