BAO CAO KET QUA NGHIEN CUU KHOA HQC VA CONG NGHE

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

NGHIEN CUU PHAT TRIEN HE THONG PO LUONG NUOC
THONG MINH

Chu nhiém nhiém vu: PGS. TS Lé Minh Phwong
Co quan cha tri: Treong PHBK- PHQG TPHCM
Pon vi quan ly: Sé Khoa hoc va Cong nghé TP. HCM

Contact: Imphuong@hcmut.edu.vn 2 A
Phong thi nghiém nghién ctru dién tir cong suét pelab e -

Power your dreams
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TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

Lam chu cong
nghé ché tao va
chudn hoa quy
trinh san xuat
“H¢ thong do
luong nudce tu
dong thong
minh” & Viét
Nam;

Chu dong cong
nghé che tao san
pham cong nghe
cao vo1 murc noi
dia hod cao nhat,
g1am su 1€ thuoc
vao thiét bi nhap
ngoai.

>

MUC TIEU TONG QUAT

Pua cong nghé
4.0 vao thuc tién
cuQc song.

Gop phan xay
dung thanh pho
thdng minh.

Pua cong nghé
do luong nudce
thong minh cua
Viét Nam tiém
can vo1 khu vuc
va thé gioi

Xay dung
thu.'O'ng hi¢u Viéet
vé cong nghe do
lrong nudc thdng
minh.

Thay thé thiét
bi ngoai nhép,
giam nhap si€u

cho nén kinh té >

vV

Két qua cua du
an la tién de Xay
dung h¢ thong
“Thanh phd
thong minh” dap
ung kip thoi yéu
cau phat trién cua
TPHCM noi
riéng va cua ca
nudc nodi chung.
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MOT SO HE THONG PO LUONG NUOGC THONG MINH

e , ) ) .
wiropuetioy GIOI THIEU HE THONG

THIET KE PHAN CUNG

MANG THU THAP DU LIEU
VA BAO MAT

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét pelab - nm:“:
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MOT SO HE THONG PO LUONG NUOGC THONG MINH

-
TRUONG DAI HOC BACH KHOA P bt Download meter Check data System report
THANH PHO HO CHI MINH ’ \\ - reading task information management
’ 7
Inetgrated ‘| Management Center
|
I

Charge / value-added
services

I
: ApEIication
A - \ ayer
coneNeme N\ 7 =
CODAY. . e ST SOt . - A SN S
I”-- ~‘\\
LRS232/RS485 / \
' Data \‘
| Management
\ Layer !
UM-BUS “\ /
\\s_-oli
....................................... @cccccccosssssessssnsnscssssscscsscsscsoo@escosscsscsssscsscsscsscs@ronssccssccsss
T,
7 ~
’ A Y
A 2 H Data \
CONG NGI:IE | Collection |
KHONG DAY: x e
\\ ,l Wired Handheld Set  M-Bus Collector Wireless Concentrator Wireless Signal Tower
s~__,’
QOGPRS
’ \
/ \ ”" S
\ ¢
ULORA | UserData ' < “
\ Layer g
A /’
» ’
D N B - I OT 8 ==’ Photoelectric AMR/AMI Uwm UWM (Large Calibre) FSK/LORA Wireless GPRS Wireless NB-IOT Wireless
Water Meter (DN15-40) (DN50-200) Water Meter Water Meter Water Meter
(ON15-25) (DN15-25) (ON15-25) (DN15-25)

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b
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CAU TRUC HE THONG PO LUONG NUGC THONG MINH

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

G
Cloud Server fffo

GPRS

(¢3)

GPRS Base Station

Handheld
Management Meter Reader
Wireless Data (o)

Concentrator (LoRa) =
o\\\ ‘ ffo e

LoRa LoRa

|
=’ = e = - e
Dong ho co truyén thong

Wireless AMR Water Mter (LoRa)

; nén tang LORAWAN -
Gateway

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b
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HA TANG HE THONG PO LUONG NUOC THONG MINH

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

LORAWAN NETWORK
WATER Lora vr oo
ana en
= Web-interface
Device
WATER INTERNET Management Apps for Smart
Lora-RF
WIFI
Management Billing
WATER Lora RF Back-end Management
Processor
SLlED Lora-RF Cloud
METER
' LORAWAN Server .
DEVICES GA TEWAY ‘ - loTPlatform ’ A pplication ‘

0 Tang 1 - Thiét bj do ludng, gbm dong hé co hién hiv, thiét bi do dién tir optical reading, Module truyén dit liéu

0 Tang 2 - Hé théng truyén dit liéu Lorawan, gbm ha ting mang truyén di liéu va Lorawan Gateway.

0 Tang 3 - Trung tim Server, gdm hé théng méy chd va phin mém quén 1 thiét bi va di¥ liéu truyén tir Lorawan Network
0 Tang 4 - Phin mém giao dién, gom dich vu Cloud, phan mém quén 1§ qua WEB va Apps qua Smart Phones.

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ PG'CI b

Power your dreams
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TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

PAC PIEM GIAI PHAP THIET KE NGHIEN CUU

THIET BI TRAM TRUYEN DU LIEU CLOUD USERS
CONG TO NUOC- 7\ N
DHBK \(ﬁ — X nZa%n

a8

Truyén di¥ liéu khong day
Muc tiéu thy nang luong thap
5-7 nam véi 01 Pin

Chi phi van hanh thap

Kha nang do dém tir xa.

Kha nang diéu khién tir xa

Khoang cach truyén tin hiéu -
Ién té1 15km

Vang phi séng réng

Két ndi on dinh bén trong
mang

Kénh lién lac duoc ma hoéa
hai chiéu - khéa ma hoa
AES128 cho thiét bi, EUI64
cho mang va EUI64 cho (rng
dung

“ ¢ May chdi va Co s& ha tang.

Tw ddng thu thap dir liéu
cho tirng tai khoan

Lwu trir A liéu thu thap

XU ly dir liéu

Thanh toan

Chay (ng dung

Két ndi an toan

Dé dang bd sung thiét bi
m&i vao hé thong

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cOng suat

@Pelab

Power your dreams
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PONG HO NUOC CO TRUYEN THONG PHO BIEN O VIET NAM

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

‘ ‘ . . _ Poéng ho co Itron
Dong ho co KENT bong ho co Actaris (Actaris dugc iTron
xuat xir; Malaysia Xuat xu: Indonesia mua lai ttr 2007)

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ PG'CI b

Power your dreams
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CAU TAO PONG HO NUOC CO - KIEU LUU LUQNG

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

ll External
' ) 11 CO\'er

Clear

3. Electronic Reading

cal M
Module & Mechanical e Cover
Counting Gear Unit& 1@
Counter
L- " Gear Box
ey e Y
2. Transition EEE—— ;ccun.m
Gear Bank e % ing
T

1. Mechanical
Flow

Sensor

\\\\\\

Mit cat ngang Cau tao

Contact: Imphuong@hcmut.edu.vn @ Pela b
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CAU TAO PONG HO NUOC CO - KIEU THE TiCH

THANH PHO HO CHi MINH . |

—dl

9. Support Frame With Gears %
- L% T ~
3 i &
2. Coupling = B 10. Top Plate

3. Washer
- —

~ :
TRIONG DAl HOC BACH KHOA 8. Spring And Seats L {t 1 =

1. Coupling Nut

4. Hinge Pin
5. Counter Lid n
-

6. Counter House

11. Piston

12. Measurement Chamber

13. Strainer

14. Non-return Valve

7. Register With O-ring 15. O-ring

16. Chamber House

CAU TAO VA CAC CHI TIET

17. Washer

18. Coupling

19. Coupling Nut

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b

Power your dreams
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MOT SO CONG NGHE CHUYEN POI SO PONG HO NUOC

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

Hall Effect Sensor

JULUUL
Output Signal Sensor 1

ks L

Sensor 2 * ! " *
i i
Emitter Receiver
Cam bien Hall: doc tur Cam bien LC: doc dao Cam bién quang: doc phan xa anh

trudng tir kim dong ho dong LC tir kim dong hd sang tir kim déng hd nuée nhua

nudc nam cham nudc kim loai '

MUC PO TIEU THU NANG LUQNG THEO THUC NGHIEM: HALL < LC < OPTICAL

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b

Power your dreams
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TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

NAM CHAM TU BUOC
TRANG B| TREN KIM CHi THI

2
S

N
l!\\\\\\l

CAM BIEN HALL

22333323338

Contact: Imphuong@hcmut.edu.vn

Phong thi nghiém nghién ctru dién tir cong suét @ PE'CI b
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PHAT TRIEN BQ THU THAP DU LIEU —- PONG HO ACTARIS

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

Mach RF S
LoraWAN . . Mach bao vé
TN * canh bao

I
2339923339

Mach xwely  ° 1 22 ¥ Mach
trung tam + 3 cam bién
RTC + EEPROM

Contact: Imphuong@hcmut.edu.vn @ pEIG b

Phong thi nghiém nghién ctru dién tir cOng suat Power your dreams
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tﬁj PHAT TRIEN BQ THU THAP DU LIEU - PONG HO ITRON

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b

Power your dreams
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PHAT TRIEN BQ THU THAP DU LIEU —- PONG HO ITRON

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

N Kétnéi mach
cam bién

Két ndi voi
mach debug

Mach RF
LoraWAN

Mach xtv ly
trung tam +
RTC + EEPROM

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ PE'CI b

Power your dreams
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BK I SO PO KHOI PHAN CUNG

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

SX1272IMLTRT
10 » - m
WATER FLOW

10 RF
BOARD SENSOR * f‘ f‘
SPI 3*10 4*DIO
0
0
SENSOR
—).. > STM32L081KZUb6
CLK/DIO——— SWD
USART > USART
nRST: RST
MCuU DEBUG
BOARD MAIN

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ PG'CI b
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BAN VE THIET KE SO PO NGUYEN LY - MACH IN

I v v
(ORI ik
TRUONG PAI HOC BACH KHOA V3 I B I Vg 3V
A 0] iy ouT =
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= MCU
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ANT-868-HELIX

CAC BO MACH THIETKE | . .

RF_OSCI 4 XTA g
4 A \ Y p- :FF II:'E'MHr S
1. Mach phat hién tir truong ngoai| |j e . o X
: s  m— o =:
= 2 . Cl4 C15 47pF
3 ) RFO p2iRFO OPEN 3.3pF =
2. Mach phéat hién mo na . R I
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no B I oy B T
3. Mach theo ddi nang Iugng pin " mmpwen L[ v
. e . RSt e ’GND ;f GND ==f15iF A_SLGF ::f;:F
e o LT T |
4. Mach xir ly trung tam Fme—— 1 [F = =
. . (IED

VDD 3V3

5. Mach RF lora 5 L

2
g
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Contact: Imphuong@hcmut.edu.vn @ pEIG b
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BAN VE THIET KE SO PO NGUYEN LY - MACH IN

ONG A
" THANH PHO HOCHIMIN vop V> LC Sensor
VDQJV]
D6 - IIVJE’-‘\XGOST VDD?2 L7 470uH
z OUT R7
V 3 > RS C;E—W—(<PAO
2 o1 S:TTLEH ) (3% w " & =5 Lo, .
—_— . | 100n.
PULSE ol >— T OAF T x -
DRVSO3ZFADBZA L 2 + —
GND GND
CAC BO MACH THIET KE

1. Mach cam bién Hall
2. Mach cam bién LC

3. PCB bo mach dong ho iTron

4. PCB bo mach dong ho

Actaris

5. Mach ngudén LDO

(@@,
¥3 =
Tpelal
PP

0“'\‘

mach xu ly 0

PWR_IN

B1

| ER1L335-FT

| (31
_luF

GhD

M LOO ouT
33V
(32 |33
GHD
1o o WF | OPEN
TPS7823300CH @ @0 &0

Contact: Imphuong@hcmut.edu.vn

Phong thi nghiém nghién ctu dién tir cong suat
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TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

L1 22mm YC 16.5mm
L2 19mm XC gmm
L3 15mm SCx 2mm
L4 8.5mm SCy 5mm
H1 1mm W 0.67mm
H2 2mm

H3 2.5mm
Max: 0.2 dB(GainTotal)
X1 | Mec 02
X1 33pF ,
Radio

X2 | 10pF —

X3 15 pF

X4 8.2 pF

2 120

- ~ dB(GainTotal)

Total gain is 0.2dBi

1 - THONG SO THIET KE 3-SO PO NGUYEN LY MACH ANTEN
2 - PHOI HOP TRO KHANG 4,5 - MO PHONG TREN PHAN MEM ANSYS

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b
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TRUONG PAI HOC BACH KHOA

CAC SAN PHAM THU NGHIEM TAI PHONG THI NGHIEM
THANH PHO HO CHiMINH

1\3
r
TR

E:

A
2
i
)
A

=
y

. ‘k,
1- MODULE TRUYEN DU LIEU
2 -PONG HO NUOC ITRON

4 - MO HINH TEST LUU LUQNG NUGC CAO
3 - PONG HO NUOC ACTARIS
0

a - g‘t“”'ol& 9
- &
'y N A%
d1é ONQ sus ‘.., Sttt
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MO HINH THU NGHIEM TAI PHONG THi NGHIEM

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

.
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iy I'»

““”’04 '
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tﬁj CAC CONG NGHE TRUYEN DU LIEU KHONG DAY

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

LPWAN THiCH HQP TRIEN KHAI UNG DUNG IOT

Battery & Range

Long
Y
Cellular Low-Power Wide-Area Network
(LPWAN: Sigfox, LoRa, Ingenu)
Range
Local Area Network Personal Area Network
(Wi-Fi, Zigbee) (PAN: Bluetooth)
Short » Long
Battery Life

|

VNPT

Contact: Imphuong@hcmut.edu.vn 2 A
Phong thi nghiém nghién ctru dién tir cong suét pelab
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tﬁJ

CONG NGHE TRUYEN DU LIEU LORAWAN

LoRa™ key points ' S72

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

" LOW POWER gp e R

10 10 20 yaors DOffery Batrmes

’} LOW COST I Q: SIANDARDIZED
MACETUCHY® FYWetimeny's vy Ow NG Dy Ol I sty OChon

LoRa

S~
———

U'U PIEM: NANG LUQNG TIEU THU THAP — GIA THANH RE
KHOANG CACH PHU SONG LON VA BAO MAT CAO

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b
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MO HINH MA HOA DU LIEU LORA ALLIANCE

aﬁJ

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

Gateway Network Server Join Server Application
Device Server
8 W g B e

Join Request Message
AppEUIDevEUI
DevNonce @

Join Server generates
JoinNonce, AppSKey

< Join Accept Message % Nwisteys
NetID [DevAddr
|[End device generates JoinNonce @ »
AppSKey,NwkSKeys ks @ Share AppSKey
using JoinNonce Share NwkSKeys

|

VNPT

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b
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aﬁJ

LORA GATEWAY VEGA-BS2

TRUONG DAl HQC BACH KHOA Model BS-1 BS-1.2 BS-2 BS-2.2

THANH PHO HO CHIMINH
MAIN

GPS/GLONASS module no yes

3G modem no yes

Server communication Ethernet 10/100 Base-T Ethernet 10/100 Base-T,
link GSM 3G!
Operating system Linux

USB-port yes
Operating -40.+4/0°C
' ' LORAWAN®

Number of LoRa 8
channels

Frequency band 865-8/0 MHz
Power output up to 500 mW
Antenna connector SMA N-Type female SMA N-Type female

Radio coverage in up to 5 km
restrained urban
conditions

Radio coverage within up to 15 km
line of sight

UU PIEM: KET NOI DEN 5000 END DEVICE — PHU SONG
5KM TRONG KHU DAN CU 15KM KHU VU'C TRONG

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ pela b

Power your dreams
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BK ) GATEWAY VA THIET BI CUOI LORA

e o s o LAP PAT GATEWAY LORAWAN

THANH PHO HO CHiMINH

GATEWAY - LORA

* Gateway cong ngh¢ Lora VEGA
BS duoc thiét ké dé tr1en khai
mang LoRaWAN ¢ tan sé 863-925
MHz.

* Gateway cong ngh¢ Lora chay trén
hé diéu hanh Linux va duoc cai dat
s&n bo chuyén tiép Packet
forwarder.

* Tich hgp module 3G cung cap
thém kénh lién lac va moé-dun GPS

dé xéc dinh vi tri cua Gateway GATEWAY VA MODULE LORA

cong nghé Lora.

Contact: Imphuong@hcmut.edu.vn
Phong thi nghiém nghién ctru dién tir cong suét @ PG'CI b
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CAU TRUC MAY CHU - CONG NGHE AO HOA VMWARE

xﬁJ

TRUONG BAIHOC BACH KHOA
THANH PHO HO CHiMINH
<:IN1ERNET:> PUBLIC LAN
o - Server 1 contents Server 2 contents
- PRIVATE NETWORK
;’ .’ ROUTER VM KUBE NODE 1
~" SERVICES NODE KUBE NODE 2
@ vSpere
MASTER NODE ESXi KUBE NODE 3
FIREWALL
i-..l IDRAC
INTERNET e - i i
: ol= h =L_+J=
{7 B ] ADMIN e

"

' ’ Virtual Environment

g
User  Web Client

G S

Contact: Imphuong@hcmut.edu.vn ’ @p e|Clb
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LAP PAT HE THONG MAY CHU

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHI MINH ‘ ‘f??\"'" LL—-—-':' i
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HE THONG PHAN MEM THU THAP DU LIEU

paicedd  BAO GOM PHAN MEM GATEWAY THU THAP DU LIEU TU THIET BI CUOI
VA PHAN MEM QUAN LY DU LIEU TREN MAY CHU CLOUD SERVER

] R =

LoRaWAN Service N

f Platform Core

I K
|

| \
(TTTTTTTTTITD |
fu 1 |

-<O-+--  oOwerloTService L+--——}4-- -
@ | L' £ ] 21 2 ]

_— ,————— —_— | llll:ﬂllll— M‘I_ll:ﬂ l!E_“- _ GUI
| | I Based Reuistry Provisioning
| ——— - Service
| | T
| |

MO HINH PHAN MEM BACKEND

Contact: Imphuong@hcmut.edu.vn 1
Phong thi nghiém nghién ctru dién tir cong suét @pelab Y 29
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HE THONG PHAN MEM THU THAP DU LIEU

g

e MO TA CHI TIET CAC SERVICE
£]
Y  TimeSync
El i '-l—’ Ehlt = gRPC/SSL
I u' —@—
Queue 7] _
o fetn
UDP/DTLS - E L
"ﬂlllﬂ' IIEIE.I'I'I!IHII!. % SNT Portal
Netty UDP mink > | nksue st > Mdapter [ O—
Kafka uplinktafel >—
E%m
nter
<< downlink |,
Kafka =
P — WebSocket
WehSocket | &)
Pre-Billing —| Addapter
© Billing RTK
(a7 ) |
£ £] pavice Public REST ——
cur (O Grafana k— Prometheus | _
£ ] (&3 :
a1 (D~ Kibama  — FlasticSearch {} el
Wehfpn REST

S ——— | & presl
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tﬁj CAC TINH NANG PHAN MEM

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

0 Bém thoi gian thyuc

d Tu dong thu thap dir lidu | Lora/Bo diéu
 Tinh toan dir liu luong nude e > khién mang
. ung tw tnie
tiéu thu b? doc | , "
A Cai dat thong so cua thiét bi »|B0 '”’Lég”’ cuc
O Tinh toan % dung lugng Pin BO vi xtr ly
\ : trung tam
con lai

L J

Thoi gian thuc

F 3

O Canh bao khi co6 hién tuong BG phat hién

L 4

bom nudc ngugc ra mang anh hudng twr
1 Canh bao khi c¢6 luu luong

Y

Quan ly nang
lreng

F 3

nude st dung ting bat thuong l i l T T T
L Canh bao khi bi tir trrong
Xxam nhap, mé vé hop.
O Luu trr dir liéu ndi bd phuc vu
cho viéc truy xuat va bao tri
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LUU PO CHUONG TRINH BOQ XU LY TRUNG TAM

phwtosemed VMO TA CHI TIET CAC NGOAI VI VA LUU PO CHUONG TRINH PIEU KHIEN

RAM memory
P DAC on | CMP MUX |CMP DAC on | CMP MUX I CMP MUX I c‘.nmparator Comparator | | Comparator
“ ;‘ﬂmg I channel 1 I set voltage I channel 2 Impm""l channel off I result 0 result 1 I ,Hf’,.tx I I
Step3:
ED;AD%HE 58 transter Power on Reset

TPMO-CH1 | pulse
TPMO-OVF
TPmi-cHo  |enable

TPM1-CH1
sensor 0
channel 1
sensor 1

MCG ==z

Set clock to 32kHz crystal
Initialize peripheries:
TMRO, TMR1

L
[
T/

PORT,RTC,LCD
Comparato DMA, CMP
TPMOCHI____ . n__ pulse channelzs 4 ag
- _—
TPM1-OHi 1 enable 1 I
Initialize variables
Enable interrupts
Buwée 1: Cai dit thdng sb phan cling, chirc ning cta e“‘”‘t‘a"[;: oA o]
b . g p g’ g parse sensor states

LVD ISR stored in the RAM
update counters

refresh LCD screen

low-voltage detect

cac chan tin hiéu cua MCU pattery i low
CPU goes to VLPS
A - 7 N z mode
Buwoc 2: Cai dat cac chuong trinh ngat

Buwoc 3: Cai dat bo truy cap dir liéu tu dong DMA

PORT ISR

RTC ISR
called at 1 sec interval
run task scheduler

called at button press
update LCD screen

Buwéc 4: Cai dit MCU di vao ché do tiét kiém dién
Buwéc 5: MCU sé cap nhat dir liéu mdi 1s mdi khi RTC thue hién ngat véi chu Ki
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TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH

Tén dich vu

Ché do tiét

kiém nang Standby RTC s Yol et/ ancetar
lwogng
Binh ky trich EEPROM, ICU  DPuogc xac dinh bang
RTC ,« a
xuat va lwu (Input Capture  thong s6 do khach
Timestam Hoat don . hat i Vao.che.ah tetkm Ché d6 siéu \ ________ ’[Thanh ghi dém trong 1CU module doc
triv dﬁ' |iéu clie a ong Unlt) héng yéu cau: Q ngféfr'“wlﬂs Léwa 1iét kiém Icu xung tir dau doc
p
bd Méc dinh: 1h
8oichd 04 oo cono| N ., ...\ Ghi d ligu aém vao
buoc Xac d|nh vao 1 WL EERROM
EEPROM, ICU, .
khung thoi gian -
Binh ky gtri di¥ RTC Lora, SPI, GPIO, \ s SR
VS nhét dinh boi khach
liéu vé may Timestam Hoat dong ADC (Poc dién hang |
chua p ap PIN — xac [S—— —— :]
. . Méc dlnh 16PM aocv::;‘o;‘?;‘(aonq hé do hoat dong! Batmodule Lora  [======nn==ss=nas= :
dinh % pin) L
mdi nga 7
gay Ghi nhat ky g5 181 ] / (';‘5132‘;%
Phat hién lvu Buoc xtt ly khi cé sy .
EEPROM, ICU,
lwgng nuéc Hoat dong tang bat thudng vé Fomataaieovaguil i
. Lora, SPI, GPIO . ¢
bat thuwong chi sé nwéc
EEPROM, Buogc xir Iy khi ¢ su *{""”"”’3:"9 }
Phat hién anh .
GPIO Hoat dong ICU, Lora, SPI,  tang bat thuong tir
Rt o ittt T
GPIO cam bién tu trwong

Loai ngat

(Interrupt)

Trang thai bo

vi xtr ly

GIAI THUAT PIEU KHIEN PONG HO NUOC

Ngoai vi duwoc

st dung

Tan suat

LUU PO VA CAC TAC VU THUC THI

Power On Reset

Khéi tac modules

(ICU, UART, Lora,
EEPROM, quan I nang
luong....)

Khoi tao ngat RTC

Timestamp
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tﬁj PHAT TRIEN PHAN MEM QUAN LY HE THONG

TRIFONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH
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KIEM TRA CHAT LUQNG PCB TAI PHONG THi NGHIEM

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHI MINH
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HOAT PONG NHOM NGHIEN CUU TAI PHONG THi NGHIEM

TRUONG DAl HQC BACH KHOA
THANH PHO HO CHIMINH
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