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Tém tiit: Stm32 la dong chip dang dwoc phdt trién va sir dung réng rdi trong nhitng dw dn
dién tir, IoT. Nhém nghién ciru da thiét ké, ché tao kit phat trién da nang sir dung vi diéu khién
trung tam Stm32f103rct6, cdu hinh cao, hiéu sudt vuo't troi voi 64 chan, 16i ARM 32-bit Cortex
M3, tan s6 16m nhat la 72Mhz, sir dung véi 10 kénh ADC 12 bit,; ding 2 timer phdt xung PWM;
cdc chudn giao tiép: 2 bg 12C, 3 b UART, 1 bé SPI, 1 b6 CAN. Ngodi nhiing chirc ning co
ban hé tro sinh vién hoc tdp, kit con ¢6 nhitng module giao tiép ning cao iing dung trong két
noi loT nhw SIM 800L, LoRa AS32-TTL-100, giao tiép RS485. Bg kit hoan todn cé thé sir dung
cho cong viéc thu thip, gidm sdt cdc thong s6 moi truong, hé tro cho céc dir dn quy mé I6n. Bai
bdo nay sé trinh by quy trinh thiét ké, ché tao kit da ning va vmg dung ciia san pham nham
ddp vmg nhu cau dao tao linh hoat lién két giita cdc nganh kyj thudt, phdt trién theo huéng IoT.

Tir khéa: Stm32, kit, IoT, LoRa, cam bién, dién tir.

I. bat van dé thu phat LoRa, tao thanh mot thiét bi ¢co

Vi xu thé phat trién hién nay, viéc kha nang thu thap cdc chi s6 mdi truong,

thuc hanh, thi nghiém trong cac truong dai
hoc dang dugc ddy manh va chuyén sau
hon, doi héi phai xdy dung nén bd gido
cu giang day chét luong, phu hop véi myc
dich dao tao theo tirng chuyén nganh.

Nhom nghién ctu di bat tay vao
nghién ctru thiét ké ché tao kit hoc tap
c¢6 vi diéu khién trung tam 13 Stm32 voi
nhimg module bai hoc phu hop, thiét thuec.
Trén kit ¢c6 gan sin cam bién va module

* Khoa Dién - Dién tir, Truong Dai hoc Mé Ha Noi

 Hoc vién Cong nghé Buu chinh vién thong

mg dung trong hé thong IoT trén quy mo
16n voi khoang cach truyén phat xa, ning
luong tiéu thu nho.

Vi diéu khién trung tam duogc lya
chon cho kit la Stm32f103rct6 thudc
series Stm32f103xx 1a dong vi diéu khién
32 bit su dung 161 ARM Cortex M3 cua
hang ST san xuét. Chip co thé thay thé cac
dong chip 8 bit hay 16 bit hi¢u suét thap
ma gid thanh chénh I¢ch lai khong dang
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ké, hoan toan dap umg dugc nhitng yéu
cau cua cac hé thong xtr 1y s6 hién nay voi
cAu hinh cao, hiéu suit vuot troi véi 64
chan, 16i ARM 32-bit Cortex M3, tan s6
16n nhét 1a 72Mhz, str dung 10 kénh ADC
12 bit; dung 2 timer tao xung PWM, do
phan giai 16 bit, tn s6 72 MHz; cac chuan
giao tiép: 2 bo 12C, 3 bo UART, 1 bo SPI,
1 b CAN.

T bo kit, sinh vién c6 thé tham
khao cach thiét ké mach dién phan ctng str
dung phan mém Altium, ap dung cho cac
moén yéu cau thiét ké, ché tao mach dién
nhu Vi xtr ly, Thiét ké mach sd. Ngoai ra,
sinh vién c6 thé st dung dé nap, kiém tra
nhanh chéng code sau khi 1ap trinh theo
cac ndi dung: vao ra GPIO, diéu khién
dén led don bang nit nhin; sir dung ngit;
timer; diéu ché do rong xung (PWM); doc
ADC; giao tiép mot day mém v6i DHT11;
giao tiép UART véi SIM 800L, LoRa
AS32-TTL-100, chuyén d6i UART sang
giao tiép RS485 voi IC MAXA485; giao
tiép 12C v6i man hinh LCD, ban phim
cam ung dién dung MPRI121; giao tiép
SPI véi IC nhd W25Q16; giao tiép CAN.
Nhom nghién ctru dé xut ding phan mém
Stm32cubemx dé cdu hinh va viét code
trén Keil C vé6i thu vién HAL dé nhanh
gon va duoc hd trg chinh x4c nhit.

Khi st dung nhiéu kit va két hop
cac bai thuyc hanh lai, s€ tao ra mot hé
théng IoT goém 1 kit phu thu thap thong
s6 mdi truong bang cam bién DHTI11
cd sdn va cac cam bién gin thém tai
cac dau ra ADC, truyén dir liéu do duoc
sang kit chinh bang cong nghé LoRa, kit
chinh gui thong tin ndy qua séng GPRS
td1 website thingspeak.com, trang web
s& nhan va xu 1y dit liéu, chuyén doi vé
dang do thi truc quan.

Trong khuén khé bai bao nay, nhom
nghién ctru s& trinh bay quy trinh thiét
ké, ché tao kit phat trién da ning va tng
dung cua san pham nham dap tmg nhu cau
dao tao linh hoat lién két giita cac nganh
ky thuat, phat trién theo hudng IoT. San
phém hoan thanh c6é tinh thyc tién cao, c6
thé sir dung lam thiét bi do dac thong )
moi trudng bang cic cam bién, thu phat
dir li¢u str dung k¥ thuat LoRa.

I1. Phwong phap nghién ciru, quy
trinh thiét ké va ché tao

2.1. Thiét ké tong quan hé thong

Thiét ké cua kit phét trién phai dam
bao yéu cau:

- Trén kit ¢6 cac module thuc hanh

co ban va nang cao: 1/O, timer, ADC,
USART, SPI, 12C, vv...

- Kit phai tich hgp module thu phat
song LoRa voi chat luong thu phat tot
trong khoang céch 2 km.

- Thiét ké gon nhe, gia thanh thap,
khong qua 3 tri¢u.

Hinh 1 1a so @6 thé hi¢n cac khdi
chirc ndng va module trén kit. Trung tam
diéu khién cuakit chinh 1a khéi xir 1y trung
tam ARM Cortex-M3 Stm32F103rct6.
Tat ca cac khoi trong kit phat trién déu
duoc cung cép dién ap va dong dién voi
cac gia tri cy thé thong qua khdi ngudn.
Céc khdi ngoai vi dugc bb tri xung quanh
khéi xir Iy trung tdm. Céac khdi nay co
nhiém vy nhap/xuat di liéu, giao tiép véi
khéi xir 1y trung tim dé xur 1y va dugc
chia thanh 2 loai chinh 1a cac khoi ngoai
vi giao tiép co ban va ning cao. Cac khdi
co ban gém: led don, ntt nhin, role, cam
bién nhiét d6, 6 am DHT11, khbi ADC
co thé doc gia tri dién 4p, dong dién.



Céc khéi giao tiép nang cao gdm: 2 khdi
module giao tiép 1a Sim 800L va LoRa
két ndi véi vi didu khién bang giao tiép
UART; module ban phim cam tng dién
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dung MPR121 va LCD 20x4 két ndi qua
giao tiép 12C; IC nhé W25Q16 dé luu dir
liéu khi mat ngudn va 2 dau ra cho giao
tiép CAN, RS485.

12C H LCD 20x4

“- o
W25Q16

o ) (Coer ) ((oner )

$ ]

SIM 800L
TTL-100

LoRa AS32-

Hinh 1. So d6 cdc khéi ciia hé théng

2.2. Thiét ké tirng khoi chi tiét

Tir so do khéi tong quat, ta di sau
vao phan tich cu thé ciu tao, chirc nang
cho tirng khéi nho.

Bang 1 trinh bay cac thong sb ky
thut co ban ciia kit phét trién.

Bdng 1: Théng sé k thudt co ban cia kit

Dic trung

Khoi nguon | - Cac muc dién 4p: 3,3V; 4V;
5V; 10V va 12V
- Dong dién: 1mA - 1A

- ARM Cortex - M3
Stm32£103rct6

Bo xtr Iy

Khoi  chic |- Khéi hién thi: 2 LED don,
nang co ban |- I man hinh LCD 20 x4

- 5 Nut nhan

- 10 kénh ADC d¢ phén giai 12 bit.

Khéi giao|- 3 glao tlep UART
tiecp  nang|-2 glao tiep 12C
cao -1 glao tiép SPI
-1 glao ticp CAN

Machnap |- Chuén ST - link

Kich thude |- 160 mm x 120 mm x 3 mm

¢ Khoi chirc nang co ban

Nguoi hoc thyc hanh 1ap trinh c6 thé
lam quen v&i vi didu khién Stm32 véi cac
churc nang co ban:

- Chtrc nang vao ra: 2 led don, 5 nut
nhén va 2 role; dién ap tiép diém role 1a
220V xoay chiéu; va dong: 10A.

- Sir dung 10 dau ra tir INO dén IN9
trén bd ADC1 d¢ phan giai 12 bit tan sd
lay mau 16n nhét 1a 8MHz dé doc thong
$6 dong dién, dién ap do cac cam bién
truyén vao.

- St dung timer 1 va timer 2 tao
xung PWM, d6 phan giai 16 bit, tan so
72 MHz.

- Cam bién do nhiét 4o, do am
DHT11 giao tiép mot ddy mém.

¢ Khoi giao ti€p nang cao

- 3 giao tiép UART: truyén dit liéu
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qua song RF véi cac module thu phat song
SIM 800L, LoRa AS32-TTL-100; chuyén
d6i UART sang giao tiép RS485 véi IC
MAX485.

- 2 giao tiép 12C: vi diéu khién trung
tam st dung dé nhan 1énh tir ban phim
cam tmg dién dung va hién thi 1én man
hinh LCD 20x4.

- Giao tiép SPI: két ndi gilta vi
diéu khién va nhd IC W25Q16, giup luu
chuong trinh khi hé thdng gip sy cb mat
ngudn.

- Giao tiép CAN: Trén kit c¢6 dau ra
c6 thé két ndi bang giao tiép CAN phat
trién cho cac tng dung khac.

Sau khi phén tich, ting khéi chirc
nang riéng cua kit s€ dugc mo phong riéng
trén phan mém Proteus dé danh gia tinh
chinh xac trudc khi ghép tat ca cac module
lai trén mot ban thiét ké hoan chinh.

2.3. Ché tao kit
Sau khi thiét ké nguyén 1y, co thé

chuyén qua budc thiét ké mach in. Mach
in duoc thiét k& hai 16p v6i kha ning

chéng nhidu cao trén phan mém Altium.
Céc linh kién duoc sap xép bd cuc hop 1y
dé dat tiéu chi nho gon nhung vin khong
1am mét di tinh thAm m¥ cua mach.

Trong qua trinh di ddy mach in,
nhém nghién ctru da két hop ca phuong
phép di day tu dong va thu cong, tuan thu
cac luat thiét ké dé mach in dat dugc do
chinh x4c cao. Vi du nhu khoang cach
t6i thiéu gitra hai dudng day mach in 1a
0.3mm, d6 rong t6i thiéu mot duong day
tin hiéu mach in la 0.4mm, khoang cach
t6i thiéu gitra hai chan chip 1a 0.3 mm,
d6 rong toi thiéu mot duong day ngudn
0,6mm.

Dé dam bao tinh thdm mi, chat
luong, d§ chinh xac cho mach di¢n, nhom
da dat cac cong ty ché tao mach, lép dat
linh kién. Véi cach lam nay, chi phi mach
cao nhung bu lai thi chat lugng va tham mi
ctia mach déu dat duoc yéu clu va khong
can phai chinh sira hay phat sinh nhirng 16i
khong mong muén. Hinh 2 13 hai 16p mat

trude va sau cua kit khi da han linh kién
day du.

Hinh 2. Hai mat cua kit
1 Nguon, 2 Vi diéu khién Stm32, 3 Led, 4 Button, 5 Role, 6 Sensor, 7 ADC,
812C, 9 Rs 485, 10 Can, 11 LoRa, 12 Module Sim 800L, 13 Watchdog timer, 14 chdn nap

2.4. Do dac, kiém tra va dinh gidg

Budc cudi cung cia quy trinh 1 do
dac, kiém tra va danh gia chat lugng kit.

Toan b churc ndng nhi¢m vu cua céc khoi

s& duoc kiém tra, hién thyuc trén kit trong
budc nay. Nhém nghién ctru da kiém tra
kit phat trién bang cach cip ngudn va cho

chay lién tuc trong vong 48h. Két qua thir



nghiém cho thay kit van hoat dong binh
thuong 6n dinh véi tit ca cac chirc ning
ctia mach. Ngudn dién 4ap va dong dién
cung cip van dam bao & muc 12 V va
2A. Ning luong tiéu hao khong dang keé
khi hoat dong cung véi thoi gian nhu vay
nhiét luong tda ra trén chip vao khoang 25
dén 30°C.

Tién hanh nap code thuc hién chay
céc chitc nang, tat ca cac chirc nang co ban
va nang cao déu hoat dong tdt & diéu kién
binh thuong. Bén led don, role, man hinh
LCD doc duoc 1énh diéu khién tir ntit nhin
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va hién thi nhanh, o rang. Cac module
giao tiép thu phat dir liéu chinh xac.

Nhom nghién ctru tiép tuc cho kit
hoat dong & nhitng diéu kién nhiét do, do
am, rung lic khac nhau (bang 2) va tién
hanh theo ddi s6 lan kit bi mat ngudn,
can reset lai trong 8 gio. Thuc hién bai thi
nghiém do nhiét do, hién thi 1én man hinh
LCD, ¢ diéu kién cao nhat: 50°C, d6 am:
42%, tan sd rung: 50Hz, Né)ng do bui tho:
150 pm/m? , két qua cho thay cac module
DHT11, LCD 20x4 cua kit van chay 6n
dinh, kit khéng bi mat ngudn.

Bang 2: Chay thu nghiém kit o cac nhiét do khdac nhau trong 8 gio

Nhiét d D) 4m Tén s0 rung Nong d¢ bui S6 1an reset
30 60% 30Hz 100 (um/m3) 0
40 50% 40Hz 100 (um/m3) 0
50 42% 50Hz 150 (um/m3) 0

Quy trinh thiét ké da duoc trinh bay
toan bo trong phin 2 ciia bai bao. Cac
bude thiét ké kit phat trién déu c6 vai tro
va su quan trong nhét dinh. Tuy nhién dé
tranh viéc phai thiét ké lai gay lang phi
thoi gian va chi phi, nhdm nghién ctru da
can than, ti mi, phan tich 16 rang cac yéu
cau dé thuc hién cac budc véi do chinh
xac cao nhat.

I1I. Ung dung ciia Kit Stm32
3.1. Ung dung trong giing day

Kit phat trién s& dugc dwa vao phuc
vu giang day tai Khoa Cong ngh¢ Dién
tir Thong tin, sinh vién c6 thé khai thac
kit hi€u qua trong cdc mon hoc: Vi xtr ly,
Thiét ké mach s, Lap trinh nhiing.

Nhom nghién ctru dé& xudt diung
phan mém stm32cubemx dé céu hinh va
su dung thu vién HAL viét code trén Keil
C v6i nhitng bai hoc: diéu khién hién thi
vao ra GPIO, diéu khién dén led don bang

nut nhén; st dung ngét; timer; doc ADC;
giao tiép mot dady mém véi DHT11; giao
tiép UART vé6i SIM 800L, LoRa AS32-
TTL-100, chuyén d6i UART sang giao
tiép RS485 véi IC MAXA485; giao tiép
I12C véi man hinh LCD, ban phim cam
g dién dung MPR121; giao tiép SPI véi
IC nhé W25Q16; giao tiép CAN.

Ap dung vao cic mon can thiét ké
mach, thuc hanh lam ra san phém, sinh
vién c6 thé dua vao so dd nguyén ly, két
hop véi kién thirc vé linh kién dién tir co
ban, thiét k& nén nhitng module nho theo
cac khéi chirc ning co ban va ning cao ciia
kit. Sinh vién c6 thé hinh dung d& dang cach
két n6i chan ctia vi didu khién véi cac ngoai
vi, chon gi4 tri cac linh kién nhu dién trd,
tu di¢n, diode... kém theo. Tuy theo kha
nang, sinh vién c6 thé phat trién thém bang
cach két hop cac module voi nhau hodc két
hop cac module cua kit véi module bén
ngoai dé tao ra nhimg san phim méi.
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Kit s& tr¢ thanh gido cu tryc quan
gitip giang vién truyén dat kién thuc toi
sinh vién dé dang hon. Viéc di sau vao
nghién ctru Stm32 s& gitp sinh vién nang

3.2. Xdy dung mo hinh IoT voi Kit Stm32

[DHTII ]::)[ Kit phuy 1 <,
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DHT11 =) Kitphu?2

Trung tdm
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DHT 11 = Kitphun
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cao duoc kién thtrc thiét ké mach, 1ap trinh
nhing, c6 thé ty phat trién nén nhing dy
an riéng va tor do thuan loi hon khi tim
kiém viéc lam sau nay.

Hinh 3. Cau triic mé hinh IoT sir dung kit

Nhom nghién ctu dua ra mo hinh
IoT co ban trong hinh 3. Hé thong s& gdbm
1 kit trung tam va nhiéu kit phu dat ¢ noi
can thu thap dir liéu méi trudng trong
ban kinh 2 km tir kit trung tAm. Trén mdi
kit co gin cam bién DHT11 dé thu thap
thong s6 nhiét do, d6 4m tai diém do. Kit
trung tam s€ phan biét thong tin tai cac
dia diém do qua ID cua timg kit phy. Dé
mo phong hé théng IoT, nhém nghién
ctru da ché tao 2 kit, 1 kit phu sé& do dir
liéu nhiét 46, d6 4m moi trudng va truyén
sang kit trung tdm bang cong nghé LoRa.
Kit trung tdm c6 gin thém 1 module
SIM 800L s€ nhan dit liéu tu kit phu. Kit
trung tim s& truyén dir liéu 1én website
thingspeak.com qua mang GPRS. Trang
web cho phép thu thap dit li¢u trén ddm
may sau d6 phan tich va truc quan hoa dix
liéu, thé hién duéi dang do thi.

Qua4 trinh truyén phat dir liéu gitra
cac kit s€ dugc thuc hién qua module LoRa
AS32-TTL-100. Module thu phat RF
AS32 - TTL - 100 st dung chip Semtech
SX1278 cua chuian LoRaTM khong day,
module ngoai st dung cong nghé¢ GFSK

truyén thong, né ciing sir dung céng nghé
Lora (long range) chdng nhidu va giam
dong tiéu thy. Module hd trg chuan giao
tiép UART, d6 manh tin hiéu phat 16n
100mW, truyén tai dwoc khoang cach xa
ma dién nang tiéu thu thép.

LORA AS1

LORA

Hinh 4. So' d6 nguyén 1y khéi module
LoRa AS32-TTL-100
Vi diéu khién trung tam s& sir dung
giao tiép UART két ndi véi LoRa AS32-
TTL-100, so dd nguyén 1y cua khdi duoc
bicu dién trén hinh 4. Thi tw cdc chan két
ndi trong bang 3.



Bdng 3: Két noi chan giita module LoRa
va vi diéu khién
Chén VDK | S6 chén

Chan module

LORA MDO0 PC2 10
LORA MDI PC3 11
LORA RX UARTS TX 53
LORA TX UARTS RX 54
LORA AUX PB2 28
LORA POWER PCl 9
POWER 5V

IV. Két qua va thao luan

Vé&i muc dich kiém nghiém, danh
gia chit luong truyén nhan dir liéu qua
module LoRa AS32-TTL-100 gilta cac
kit, nhom da thue hién mot sb thir nghiém
do chi s nhiét o, do am bang 1 kit va
truyén dit liéu sang kit con lai & nhimng
khoang cach khac nhau véi cdu hinh:
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- Bing tan: 433 MHz.

- Cong suét phat: ImW.

- Van téc trong khong khi: 2,4kbps
theo mac dinh cia module LoRa.

- Téc d6 14y mau cua DHT11: 2s/lan.

- B dai gdi tin: 40byte.

- Tbc do truyén tin: 1 phat/géi, goi
tin s& mang 1énh diéu khién cua kit trung
tam, cac dir liéu cam bién tai nut do duoc
& lan gan nhat.

- Ti 1€ 1i bit: dudi 1%

- St dung phuong phap CRC-16/
MODBUS dé kiém tra dé danh gia do tin
cay va phat hién 16i v6i da thirc sinh 1a:

xP+x?+ 1

Bdng 4. Két qua chat lwong thu phdt ciia module LoRa véi nhitng khodng cdch khdc nhau

Pham vi S0 goi gii S6 g6i nhan chinh xac Ti 1€
20m 500 500 100%
500m 500 499 ~100%

2000m 1000 994 ~99,5%

Khoang cach xa nhat ma nhom thuc
hién 1a 2 km(bang 4): tir Khoa Cong ngh¢
Dién tu Thong tin, 62 Phan Dinh Giot toi
Co s¢ van phong Truong Pai hoc Mé Ha
Noi, Nha B101, phé Nguyén Hién. Thuc
hién phat 1000 1an béan tin yéu cau dit liéu
tir kit trung tam, két qua kit tai nat do tra vé

Hinh 5. Truyén nhdn

dir liéu gitra cac kit hoan thién

chinh xac 994/1000, x4p xi 100%. Thong
s6 nhiét do do am kit phu thu thap duoc
hién thi rd rang 1én kit chinh (hinh 5).

Trén giao dién trang thingspeak.
com, sd liéu truyén qua song GPRS duoc
tap hop lai va thé hién theo dang dd thi
trong hinh 6.

Field 3 Chart O fx

Modul trung tam

nhigr di:24
Wed Dec 01 2021
Bl | 22:41-07 GMT+0700 @

nhidt dg
e

Hinh 6. 6 thi nhiét do trén trang
thingspeak.com
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Theo théng sé nha cung cip dua ra,
module LoRa st dung trong Kit co thé
truyén nhan trong khoang cach 3km voi
moi truong khong cd vat can nhung do
chinh xac s& bi giam di. Tdc d6 thu phat
16n nhat 1a 19,2kbps, nhung khi truyén
véi toe d6 cao, dé& dam bao chat lugng,
cic module phai dat gan nhau. Véi
khoang cach xa, ta nén su dung van tbe
vira phai, cong suat 16n hon dé d¢am bao
do chinh xac.

V. Két luén

Bai bao da trinh bay quy trinh thiét
ké va ché tao kit phat trién v6i trung tam 1a
vi diéu khién Stm32F103rct6. San phim
hoan thién dép Gng dugc nhimg yéu cau
dé ra. Sau khi chay thir cac bai thi nghiém
trong cac diéu kién khac nhau, nhom
nghién ctru 6 mot s6 danh gia nhu sau:

- Kit phat trién c6 d6 6n dinh cao, kha
nang tiéu thu ning luong thip. So sanh két
qua giira Iy thuyét, mo phong va viéc hién
thue trén kit dat su chinh xac 100%

- Kit thiét ké da sir dung tinh nang vao
ra sO dé giam sat thong sé moi truong co ban
12 40 Am va nhiét do trong mot h¢ théng IoT
don gian st dung cong nghé Lora.

- Kit ¢0 kich thudc nho gon véi kich
thudc mach dién 160 mm x 120 mm, thuan
tién cho nguoi str dung thao tac, dé dang
di chuyén t6i cac dia diém khac nhau dé
lam thi nghi¢m, thyc hanh.

- Chi phi ché tao kit sau khi nghién
ctru thip: khong qua 3 triéu VND.

Kit phat trién s& dugc dua vao phuc
vu giang day tai Khoa Cong ngh¢ Dién
tr Thong tin, sinh vién c6 thé khai thac
kit hiéu qua trong ciac mén hoc yéu cau
1ap trinh: Vi xtt 1y, Thiét ké mach sd, Lap

trinh nhiing. Ngoai ra, sinh vién cling c6
thé tham khao va thiét két ra nhirng mach
dién twong tng dya vao timg khdi chuc
nang riéng cua kit.

Ngoai nhiing chitc nang co ban,
kit phat trién tich hop mot s6 module thu
phat tin hi€u nhu: SIM 800L, LoRa AS32-
TTL-100 ma céc kit hién tai ban ngoai thi
truong khong co.

Nhom nghién ctru da tién hanh chay
thir nghiém trong khoang cach 2 km ¢ bang
tan 433 MHz, toc do 2,4 kpbs, kit tinh,
khong di chuyén; do dai goi tin: 40byte,
téc do truyén tin: 1 phut/goi; nhimg goi tin
truyén nhan giita cac kit c6 do chinh xac
cao: xap xi 99,5%.

Budc tiép theo, nhoém nghién ctru
s& lap thém nhimg loai cam bién khac dé
do thém cac thong sb ciia moi trudng nhur:
cam bién 4ap sudt, cam bién do bui, cam
bién anh sang, mic chat 16ng, cam bién
momen,...; xay dung website dé c6 thé
lvu trir dir liéu do duoc.

Tai li¢u tham khdo:

[1]. STM32F103x8, STM32F103xB

Datasheet available at https:/www.
datasheet/
[Accessed 18

st.com/ resource/en/
stm32£103c8.pdf,
October 2021].

[2]. Andrew N. SLOSS, Dominic, Chris
WRIGHT (San Francisco, 2004), ARM
System Developer’s Guide, Designing
and Optimizing System Software.

[3]. Noreen, U., Bounceur, A., & Clavier, L.
(2017). A4 study of LoRa low power and
wide area network technology. 2017
International Conference on Advanced
Technologies for Signal and Image
Processing (ATSIP). doi: 10.1109/atsip.
2017.8075570.



[4].

A Comprehensive Study of the Use
of LoRa in the Development of Smart
Cities

Eyuel D. Ayele, Chiel Hakkenberg,
Kyle Zhang,
Nivana Meratnia, Paul J. M. Havinga,

Jan Pieter Meijers,

Performance Analysis of LoRa Radio
for an Indoor IloT Application, 2017

47

International Conference on Internet
of Things for the Global Community
(IoTGe), 10-13 July 2017.

Ram Prasanna, Baranidharan, G. Karthik,
Seetharaman, Industrial smart power
control using LoRa network, Dept of
ECE, Anna University, Chennai 600025,
India, available online 8 July 2021.

DESIGN AND MANUFACTURE MULTI-FUNCTION
STM32 KIT, APPLICATIONS TO TEACHING AND
DEVELOPING IOT SYSTEM

Nguyen Manh Hung?, Pham Tien Huy’, Tran Huy Long'
Email: manhhung@hou.edu.vn

Abstract: Stm32 is a series of chips being developed and widely used in electronic and
1oT projects. The research team designed and manufactured a versatile development kit using
the central microcontroller Stm32f103rct6, high configuration, outstanding performance
with 64 pins, ARM core 32-bit Cortex M3, the maximum frequency is 72Mhz, use with ten
channels of 12-bit ADC; use two timers to generate PWM; communication standards: 2
sets of I12C, three sets of UART, 1 set of SPI, 1 set of CAN. In addition to the essential
functions to support student learning, the kit also has advanced communication modules for
IoT applications such as 800L SIM, AS32-TTL-100 LoRa, and RS485 communication. The
equipment can collect, monitor environmental parameters, and support large-scale projects.
This article will present the process of designing and manufacturing a multi-purpose kit
and applying the product to satisfy flexible training, linking engineering disciplines, and
developing in the direction of IoT.

Keywords: Stm32, kit, IoT, LoRa, Sensor, electronic.
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