BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG PAI HOC CONG NGHE SAI GON Péc lap — Tu do — Hanh phiic

PE CUONG CHI TIET MON HQC

1. Thong tin vé mén hoc:

[1] Tén mon hoc: Hé théng nhiing
Tén tiéng Anh: Embedded Systems
M3 mon hoc: [EE73423]
[2] Mbn hoc thudc khdi kién thirc:
Kién thirc gido duc dai cuong Kién thirc gido duc chuyén nghiép
Khoa hoc ty nhién Khoa hoc x& hji Co s& nganh Chuyén nganh
Bit budc O ] TuchonO | BitbudecD ] Tu chonO | BétbudcO I Ty chonO | Bt budc & l Ty chon O
[3] Dbi tuong sinh vién: (trinh d6/nganh/ndm hoc/hoc ky)
+  Trinh d6: Pai hoc M Cao ding O Lién théng dai hoc O
+ Ngéanh: Cong nghé k¥ thudt dién, dién tr  Khoa hoc: Ap dung tir khoa 2021
Cong nghé ki thuét dién t, vién théng
+ Hoc ky (HK): 6 Nim hoc: 3
[4] Sb tin chi: 3[2.1.6]
Phan bd thoi gian:
+ Ly thuyét trén 16p (15 tiét/tin chi): 30 tiét
+  Baitap trén 16p (15 tiét/tin chi): 15 tiét
+  Tu hoc, tu nghién ciru: 90 tiét
[5] Yéu chu ciia mdn hoc vé phong hoc, trang thiét bj can thiét dé giang day:
+  Phonghoc:  Phong hoc ly thuyét
+  Phongthi:  Phong thi Iy thuyét
+ T chircthi: Phong Déo tao td chirc M Khoa/Ban td chirc O
x Trang thit bj cin thiét: Bang, may chiéu, micro
+  Yéuchu dic biét khac:  Khéng
[6] Céc mén hoc lién quan (néu co):
+  Mbn hoc tién quyét: Khong
+  Mobn hoc trudce: Vixu ly [EE23211]
+ Mo6n hoc song hanh: Khong
+  Mbobn hoc sau: Khong

(1]

[2]

(3]

Théng tin vé dom vi phu trich chuyén mén, gidng vién gidng day:

Khoa/Ban: Khoa Dién - Dién tur
T6 bd mon:

Giang vién bién soan d€ cuong:

+  Hotén: Téng Vin On

+ Hoc ham — Hoc vi: Giang vién chinh - Thac si

+  Diachi co quan: 180 Cao L3, Phudmg 4, Quén 8, TP. H6 Chi Minh
+  Dién thoai lién hé: 08 38505520

+ Hop thu dién tur: on.tongvan@stu.edu.vn

Giang vién phu trach giang day:
+ Hoc ham — Hoc vi:
+ Dia chi co quan: e
+  Dién thoai lién hé:
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+  Hop thu dién tir (email): —
+  Thoi gian va dia diém lam viéc:

[4] Giang vién tro giang:
Hoc ham — Hoc vi:
bia chi co quan:
Pién thoai lién hé:
Hop thu dign tir (email):
Thoi gian va dia diém lam viéc:

+ 4+ + + +

[5] Céch lién lac voi giang vién: Van phong Khoa Dién - Dién tir, Truong Pai hoc Cong
nghé Sai Gon

M5 ta tém tit ndi dung mén hoc:

N6i dung mén hoc nhim cung cép kién thirc co ban vé cth nhiing va st dung céc chip nhing

Arduino va Raspberry Pi lam thi du minh hoa cho viéc thiét ké phan cimg va l8p trinh hé

théng nhiing, Mén hoc ciing chi trong @n k§ nang hiéu va phan tich phin cimg ciing nhu

chuong trinh viét cho hé thong nhiing st dung céac chip nhing Arduino va Raspberry Pi, ddng

thdi gitp cho sinh vién thiét k& va 1ap trinh céc hé théng nhing thong dung va don gian dya

trén cac chip nhing Arduino va Raspberry Pi.

Muc tiéu va két qua dw kién ciia mdn hoc (CDR)

[1] Muc tiéu ctia mén hoc:

Phén tich, thiét ké va 14p trinh c4c hé théng nhiing théng dung va don gian dua trén cac chip
nhiing Arduino va Raspberry Pi.

[2] Chuén d4u ra mén hoc (CBR):

+ CPRal: N#m vimg kién thirc co ban vé& phén cting va 14p trinh c4c chip nhung
Arduino va Raspberry Pi.

+  CDRbl: Vandung kién thitc da hoc vao viéc phan tich, thiét ké va l4p trinh cac
hé thong nhing thdng dung va don gian.

+ CPRcl: Phéihop tdt vacé trach nhiém trong 1am viéc nhom.

+ CPRc2: Chii ddng tr hoc va néng cao kién thitc.
Quan hé giira chuin d4u ra mén hoc (CDR mén hgc) va chuéin d4u ra chwong trinh dao
tao (CDR CTDT):
[1] Ma trén tich hop gitta CDR mdn hoc va CBR CTDT:

Chuén diu ra Chuén diu ra mén hoc

Chuong trinh dao tao CbRal CBRbl CBbRcl CDbRc2

CDR_A4.01

CDR_4.02

CDR_A.03

CDR_A.04 X

CDR A.05 X

CPR _B.0I

CDR B.02

CDR_B.03

CDR_B.04

CBR_B.05

CPR_B.06 X

CDR_C.01 X

CPR_C.02

CDR_C.03 X
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[2] Quan hé giita CDR mdn hoc va CDR CTDT:

. . . Phuong phép kiém tra danh gié
?Dlili t}(lfac tl;;at dﬁgg di,;.ly va hoc (qué trinh, gitta ky cubi ky) g'[%l'{r
moén hoc (theo tirng phén, chuong, ...) Phuong phip T trong
CPRal |- Chuong 1 dén chuong 11 - Kiém tra - thi 70% CPR_A.04,
CBR_A.05
CDRb1 - Baitdpcacchuong3,4,7,8,9, |- Baitdptailop 20% CBR B.06
10, 11
CBRel - Bai tdp nhém - Piénh giad qué trinh thao 5% CBPR_C.01
ludn
CDRc2 |- Tuhoc - Kiém tra kién thirc 5% CPR_C.03
chuén bi

6. Gido trinh va tw liéu:
Tai liéu tham khao chinh:
[1] Bai giang Hé théng nhing — Téng Vin On — Trudng Dai Hoc Céng nghé Sai Gon.
Tai liéu tham khao phu:
[1] Arduino by Example — Adith Jagadish Boloor
[2] Arduino programming notebook — Brian W. Evans
[3] Raspberry Pi Hardware Reference — Warren W. Gray — 2014
[4] Python Robotics Projects — Diwakar Vaish — 2018
[5] Python Programming with Raspberry Pi —Sai Yamanoor — Srihari Yamanoor —2017

7. Phwong thirc dinh gia mén hoc:

[1] Yéu ciu chung clia mon hoc theo quy ché:
+  Sinh vién tham du l6p hoc ddy du, tham gia thdo luén x&y dung bai trén 16p va
chuén bi bai tip k§ ning & nha dé tu clng cd kién thirc cho ban thén;
+  Sinh vién nghiém tic thyc hién céc yéu cau cua giang vién d6i v6i mén hoc;
+  Sinhvién nghlem tlc thyuc hién bai kiém tra gifta ky va bai thi két thic mén hoc;
+  Sinh vién vi pham quy ché thi s& bj xt 1y theo quy dinh.

[2] D& hoan tit mén hoc, sinh vién phai “dat”:
+  Piém tdng két mon hoc > 5, 0 (nam) diém theo thang diém 10,0  (mudi);
+  Thuc hién dly du céc yéu ciu danh gid mén hoc theo trong sé (%) clia c4c diém

thanh phan nhu sau:
- Piém qué trinh: chiém 30 % (a)
- Blem kiém tra gifra ky + tiéu luan: chiém 20 % (b)
- Diém thi cubi ky: chiém 50 % (c)
- Piém tong két mén hoc: (a) + (b) + (c) = 100%
+  Xép loai danh gia clia mdn hoc: Theo thang diém 10,0 diém
e tiiai Thang diém 10,0 diém — b itk .
p loa Tic bén p Ung chuin diu ra mdn hoe
Loai dat Dat CDR mén hoc theo cdp dé
- Xudt sic 09,0 10,0
- Giodi 08,0 <09,0
- Khi 07,0 <08,0
- Trung binh 06,0 <07,0
05,5 <06,0
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iy Thang diém 10,0 diém R
Xeép loai T Dén p tng chuén diu ra mén hoc
- Trung binh kém 05,0 <05,5
Loai khiong dat Chua dat CDR mén hoc, phai hoc lai
- Yéu 04,0 <05,0
- Kém 03,0 < 04,0
00,0 <03,0
[3] Hinh thirc, ndi dung, thoi Iwong va tidu chi chdm diém cia céc bai thi:
+  Baikiém tra giira ky:
- Hinh thirc kiém tra: -- Ty ludn
- Thoi lugng: -- 60 phut
Mirc d6 dat cia ndi dung dénh gia
No6i dung Cau hdi/Ngi dung danh gia Bai tép Bai tip Bai tip Did
mon hoc co sd vin dung ning cao W
i Céu hoéi Céu hai Céau hoi
Arduino Phén citng Arduino 1 2
Lép trinh Arduino | Lép trinh Arduino 1 3
Céc Gng dung i sEoa & £ v e
dién hinh cia Phan_tich, thiét ké hé thong nhing str dung 1 1 5
; Arduino
Arduino
Tong 3 1 10
+  Bai thi cudi ky:
- Hinh thtte thi cudi ky: ----Tu luédn
- Thoi lugng: 90 phut
Murc @6 dat cia ndi dung danh gid
Nai dung Cau hoi/N6i dung dénh gid Bai tép Bai tdp Bai tdp ks
mén hoc co SO vin dung néng cao T
Chu hoi Céu hoi Cau hoi
Raspberry Pi Phén cimg Raspberry Pi 1 2
Lép trich Lap trinh Raspberry Pi sit dung Python 1 3
Raspberry Pi : ;
Cécingdung | ppay tich thiét ké hé théng nhing sit dung
dién hinh ctia Rasibeity Pi 1 2 5
Raspberry Pi POty
Téng 3 2 10

[4] Tiéu chi danh gi&/ chim diém cu thé:

+  Tiéu chi chdm diém dbi véi phan bai tap nhém, bai tap vé nha:
- Giai bai tdp theo nhém phan cdu hdi ma nhém phu tréch (thudng nim trong
mdt chuong);
- Thuc hién diy di cdc yéu cAu d4nh gia phan bai tdp nhom theo trong s6 clia
céc diém thanh phan nhu sau:
2 Giai bai tap chi tiét: - 50%
- Giai d4ap thac mac ctia nhém khac: 25%
S Nop bai dung han: 25%
+ Tiéu chi chidm diém dbi véi mot cau hai thi viét:
Tiéu chi chim diém mot ciu héi Két qua Trong sb
- Kha nang sir dung ngbn ngt Iép trinh Pat yéu cu 40%
- Kha ning phan tich va thiét ké hé i 2
théng nhéng Pat yéu ciu 50%
Giai quyét van dé dat ra voi giai phép don gian, thé hién y
- Tinh séng tao tudng riéng clia sinh vién trong phén tra 13i. 10%
3 ~ (1]
. chutriic v hinh thirc teinh biy r(rlla’:;(:: }??;cdung tra 1&i ¢6 céu tric hgp 1y, trinh bay rd rang,
100%
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Noi dung mén hoc (@ cwong chi tiét cia mén hoc):

Chwong 1:  Téng quan vé h thong nhiing
1.1. HeE thong nhung la gi?

12. Lichsi
1.3. Ungdung
1.4. Déc tinh

1.4.1. Phén loai

1.4.2. Phan cimg hé théng nhing

1.4.3. Giao dién

1.4.4. Boxirly

14.5. Céc bo mach nhiing va méy tinh nhiing (Arduino, ASIC 18p trinh dugc, Raspberry Pi)
1.4.6. Ngoai vi '

1.4.7. Cong cu phat trién.

Chwong2: Tbng quan vé ARDUINO
2.1. Arduino 12 gi?
2.1.1. Dinh nghia va giéi thiéu Arduino, lich sir hinh thanh.
2.2. Céc bo mach Arduino dién hinh
2.2.1.  Arduino UNO R3
2.2.2.  Arduino NANO
2.2.3. Arduino LEONARDO
2.2.4.  Arduino Mega2560
2.3. Arduino IDE
2.3.1. Caidit
2.3.2. Man hinh
2.4, Céc driver

Chwong 3:  Lap trinh arduino co bin
3.1. Cau tric chuong trinh
3.1.1. Tbéng quan — Ham setup() — Ham loop()
3.2. Ham
32.1. Tbngquan
3.2.2. Ham kiéu nguyén
3.2.3. D4uméc don ({})
3.2.4. Déu chdm phiy (;)
3.2.5. Khébi chi thich (/* */) va dong chi thich (//)
3.3. Bién
33.1. Téng quan
3.3.2. Khai bio bién
3.3.3. Pham vi ciia bién
3.3.4. Kiéu bién
3.4. Dai
34.1. Dai
3.4.2. Dainhiéu chiéu
3.5. Toén tir va hing sb
3.5.1. Toén tir s6 hoc
3.5.2. Phép géan phirc hop
3.5.3. Toén tix so sdnh
3.5.4. Toan tr logic
3.5.5. Hingsb
3.6. Phat bidu diéu kién: Phét biéu if, for, while, do . . . while, switch, break, continue.
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3.7.

Ham co ban: pinmode, digitalRead, digital Write, analogRead analogWrite,
analogReference, delay, millis, delayMicroseconds, micros, min, max, randomSeed,
random, serial.begin, serial.println, map, attachInterrupt, detachInterrupt.

Chwong 4:  Céc itng dung dién hinh ciia ARDUINO

4.1.

4.2.

4.3.
4.4.

4.5.
4.6.

4.7.

4.8.

4.9.

Nhiép/xuét s6 (digital) va twong tu (analog)

4.1.1. Ng6 vao tuong tu

4.12. Diéu ché @6 rong xung PWM

4,13. Ngo ratuong tu PWM

4,14. Ngbra s6

4.1.5. Ngb vao sb

Cam bién: Cam bién 4p dién — Cam blen siéu &m — Cam bién nhiét d6 - Cam bién phat
hién chuyen dong PIR — Cam bién gia tbc — Cam bién dinh vi.
Céc phat biéu diéu khién

Hién thi

4.4.1. Hién thi lén biéu @b thanh LED

4.42. Hién thilén ma tran LED

Thudc do s&

Mach bao trom

4.6.1. Giao tlep v6i cam bién hong ngoai

4.6.2. Giao tiép véi md-dun Bluetooth

4.6.3. Mach bdo trdm

Diéu khién dong co

4.7.1. Diéukhién dong co DC dung transistor

4.72. Diéukhién dong co DC ding IC 1.293D

473. Diéukhién dong co DC dung Arduino Motor Shield
4.7.4. Biéu khién dong co servo

4.7.5. Piédu khlen dong co bude

Truyén théng nbi tlep

4.8.1. Ngd ranoi txep

4.8.2. Ngd vao noi tiép

4.83. Giao tiép UART

4.8.4. Giao tiép 12C

4.85. Giao tiép SPI

Str dung ngit

Chwong 5:  Gigi thiéu RASPBERRY PI

5.1

52
53,

5.4.
3.3
3.6.
3.7

Mo dau
Céc thé hé
Phin cu'ng Bo xur ly — RAM — Két ndi mang — Céc tinh ning muc dich ddc biét — Thiét
bi ngoai vi — Video.
Céc két nbi
Céc chan GPIO
Phén mém: Hé diéu hanh — Trinh didu khién API — Trinh diéu khién Vukan — Firmware.
Phu kién

Chuwong 6: RASPBERRY PI OS (Raspbian)
6.1. Gi6i thiéu hé diéu hanh Raspbian

6.2. Bo mach Raspberry Pi Zero

6.3. Cai dit hé didu hanh Raspblan

6.4. Python va cai dat mdi trudng phat trién

Chwong 7: Nguyén tic co ban cia PYTHON
7.1. Bit dau véi Python
7.2. Dong thoi gian ctia Python



7.3. Python trong Ubuntu Linux
7.3.1.  Giéi thiéu trinh théng dich Python
7.3.2. Cai dat Python trén Ubuntu 16.04 LTS
7.3.3.  Viét ma (chuong trinh)

7.4. Chay (thyc thi) mé (chuong trinh)

7.5. Co ban vé Python: Nhép tinh va nhép dgng, thut 18, d4u chim phiy, danh sach va b9, tir
dién, vong ldp, ham, xir ly ngoai 18, 16p, tap tin, mb-dun, xir Iy port ndi tiép, tinh toan
khoa hoc truc quan, may hoc, thi gidc mdy tinh, ngudi méy, IDE.

Chwong 8: Ngon ngir 14p trinh PYTHON

8.1. Cac phép toan va toan tir: Phép toan s6 hoc — Phép toén logic — Toén tir so sanh — Todn
tlr gén ting cqo*ng

8.2. Dit liéu va bieén

8.3. Vong ldp

8.4. Phat biéu diéu kién

8.5. Ham
8.6. Lap trinh huéng dbi twong: Danh séch — Tir dién — Bd dit liéu — Tép hop — OOP trong
Python — Lép.

Chuong 9: Caic tng dung dién hinh cia RASPBERRY PI

9.1. Khdo sit GPIO: Chéan GPIO 1a ng6 ra — Chén GPIO la ngd vao — Két ndi cam bién PIR
— K&t ni cam bién tiém cén siéu 4m — Giao dién I2C — Giao nep ADC.

9.2. Mach tudi cly tu dong: Lam viéc véi cudn ddy — Thuce hi€n mach tudi cdy — Lam cho
mach tudi cdy thong minh hon — Lam cho mach tudi cédy thyc su thong minh.

Chwong 10: Céc tng dung dién hinh ciia RASPBERRY PI (tiép theo)
10.1. Pong co DC: Co ban dong co DC - Bleu khién d6ng co DC — - Thay ddi tbe do dong co DC.

1ﬂ 2. 'T'n' ﬂ'nﬂn hna nha: Ran ﬂ-\n'r\ naf t5¢ r’i’nn ._N'haﬂ ktnf n]‘\nvan Ano _ Hnaan thidn nhan
AL RLILACGL.: AN LA BLAL MWL u LA U\;ll.ls A AVCrLA I.l..u.\-d.l. lulml

v

bidt chuyen dong — Kiém soat dong dién.

Chwong 11: Giao ﬁép RASPBERRY PI va ARDUINO

11.1. Truyén théng ndi tiép UART: Giao thitc UART - Thu vién Arduino Serial.

11.2. Thiét lap phan cung truyén thong néi tiép: N&i ti€p qua USB — Néi tiép qua GPIO.

11.3. Thiét lap phan mém cho Raspberry Pi: Phét hién bo mach Arduino — Quyén truy cép —
Cai dit thu vién Python Serial trén Raspberry Pi.

11.4. Truyén théng ndi tiép tir Arduino dén Raspberry Pi: Ma (chuong trinh ) Arduino —Ma
(chuong trinh) Python Raspberry Pi — Kiém tra truyén théng nbi tiép 2 chidu.

11.5. Thi dy dién hinh: So db - Ma (chuong trinh) Arduino — M4 (chwong trinh) Python
Raspberry Pi— Kiém tra.

11.6. Két luén

Hinh thite tb chire day hoc:
[1] Hinh thic td chirc giang day mén hoc:

Hinh thic td chirc gidng day mén hoc
Nbi dung Gidr 1én lop Thurc Ty hoc/ Téng cong
Ly thuyét Bai tép Thao lufn hanh nghién ciru
Chuong 1 01 00 01 02
Chuong 2 01 00 01 02
Chuong 3 04 02 06 12
Chuong 4 06 03 09 18
Chuong 5 01 00 01 02
Chuong 6 01 00 01 02
Chuong 7 02 01 03 06
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Noi dung

Hinh thirc tb chirc giang day mén hoc

Gitr 1én 16p

Ly thuyét

Bai tdp

Thao luén

Thue
hanh

Tu hoc/
nghién citu

Téng cong

Chuong 8

02

01

03

06

Chuong 9

04

02

06

12

Chuong 10

04

03

07

14

Chuong 11

04

03

07

14

Tong

30

15

45

90

[2]

K& hoach giang day va hoc tip cu thé:

Tuén

Tiét hoc

N6i dung chinh

Yéu ciu §inh
vién chuén bi

Hinh thirc t&
chirc giang day

Tai liéu
tham khdo

Tuén 1

3

Chuong 1: Téng quan
vé hé théng nhing.
Chuong 2: Téng quan
v& Arduino.

Chuong 3: Lép trinh
Arduino co ban.

Tuan 2

Chuong 3: Lép trinh
Arduino co ban.

Tuén 3

Chuong 3: Lap trinh
Arduino co ban.
Chuong 4: Céc tmg
dung dién hinh ctia
Arduino.

Chuong 4: Céc ing
dung dién hinh cta
Arduino.

Chuong 4: Céc img
dung dién hinh ctia
Arduino.

Chuong 4: Céc tmg
dung dién hinh ctia
Arduino.

Chuong 5: Giéi thigu
Raspberry Pi.

Tuén 7

Chuong 6: Raspberry
PiOS.

Chuong 7: Nguyén tic
co ban ctia Python.

Tuén 8

Chuong 7: Nguyén tc
co ban cia Python.
Chuong 8: Ngon ngit
13p trinh Python.

Tuén 9

Chuong 8: Ngbn ngit
14p trinh Python.
Chuong 9: Céc tmg
dung dién hinh cla
Raspberry Pi.

Tuén 10

Chuong 9: Céc img
dung dién hinh cla
Raspberry Pi.

Tuén 11

Chuong 9: Cac img
dung dién hinh ctia
Raspberry Pi.

Chuong 10: Cacing
dyng dién hinh ciia
Raspberry Pi (6iép theo).

- Chuéin bj y kién tho luan | -

Doc trude bai giang
Lam bai tdp & nha

Giang
Théo ludn
Bai tip tai 16p

Tai liéu
tham khao
chinh [1]
Tai lidu
tham khao
phu [1], [2]

Tai liéu
tham khao
chinh [1]
Tai lieu
tham khao
phu [3],
[41, 5]
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X z . ) Yéu c4u sinh Hinh thirc t6 Tai lidu
Tuin | Tiethoe Ngi dung chinh vién chudn bi chire gidng day Peors o
Tuén 12 3 - Chuong 10: Céc img
dyng dién hinh clia
‘ Raspberry Pi (tiép theo).
Tuén 13 3 - Chuong 10: Céctmg
dung dién hinh cta
Raspberry Pi (tiép theo).
- Chirong 11: Gizo tiép
Raspberry Pi va Arduino.
Tuan 14 3 - Chuong 11: Gio tiép
Raspberry Pi va Arduino.
Tuén 15 3 - Chuong 11: Giao tiép
Raspberry Pi va Arduino.
10. Pé cwong dwoc bién soan va cip nhit ngly: 22/07/2021
11. Pé cuong dwoge thAm dinh va théng qua ngay: 12/08/2021

Giang vién bién soan
(Ky va ghi 1o ho té€n)

Eyre

—

THS. Téng Vin On

Truéng Khoa/Ban chuyén moén
(Ky v§ ghi 16 ho t¢n)

TS. Tang Van To
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