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PE THI THIET KE PHAN CUNG

NGHE: PIEN TU
(Thoi gian lam bai: 180 phut)

Ho va tén thi sinh: .......cccovviiiiiiiieeeeee,
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NQI DUNG PE THI
Pé thi bao gom 5 phan:

1. Gi6i thiéu vé dé thi va yéu cau cua dé thi thiét ké phan ctng.

2. So dd nguyén 1y mach cho sén trong so dd thiét ké( Co file pdf do phan giai
cao kem theo trén may tinh)

3. Danh sach linh kién cung cap cho dé thi.

4. Thang diém dé thi.

5. File datasheets caa cac linh kién chinh c6 trong bo mach dé thi (c6 trong may
tinh).
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1. GIOI THIEU PE THI THIET KE PHAN CUNG.
1.1 Chite niing mach dé thi.

D3 thi thiét ké phan climg 1a mot mach dién tir do murc chat 16ng trong mot

6ng thi nghiém hinh tru sir dung cam bién dién dung. Chiéu cao mirc chat long
do dugce tir 0 dén 20 cm. So d6 khdi mach dién nhu hinh 1:

>
> h
! i
u a
> >
SENSOR
LQUD [ ™ Y AD FND
- DC
0-20cm Carverter P o Converter ™| Driver
., 4-0~1.999 3% Digt
LM2917 LM358 ICL7135 MC14543
REF@ SRA036
X Fo=2~10KHz

L NE55

Hinh 1: So do khoi mach do mikc chat long

Nhiém vu ctia thi sinh trong phan thi nay nhu sau:

+ Thiét ké 3 so dd nguyén 1y bi thiéu ctia mach dé mach hoat dong dung

chirc nang.

+ Thiét ké so d6 nguyén Iy (SCH) va mach in (PCB) trén phan mém

Eagle 9.5.2

+ Hoan thanh ban thiét ké, luu so d6 mach in 1én 6 luu USB (USB

Memory Stick) va xac nhan hoan thanh.

+ Thyc hién 13p rap bo mach in(PCB) trong phan thi lap rap phan cting
+ Két néi bo mach in va cam bién muc chat long, sau d6 két ndi nguon

cung cap.

+ Str dung cdc cho nude vao binh tru va diéu chinh do cao muc nudc.

Kiém tra gid tri hién thi 4 sb trén led 7 doan.
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1.2 Yéu cau dé thi.

PHAN A: THIET KE MACH NGUYEN LY TREN GIAY (1 GIO)

Ghi chu: Chi str dung cac linh kién c6 trong danh sach ban to chirc cung cap.
So' d0 mach 1: Thi sinh thiét ké 1 mach tao xung vudng 3[KHz] xuit ra chan
TP1.

+5V

TP1

CLK

Testpoint

H

)
Z
C

V& hoan thién so' d0 nguyén Iy mach 1:
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So dd mach 2: Thi sinh thiét ké mach bién doi dién ap dau vao VX thay doi trong khoang
2.6~6.4[V] thanh dién ap ngd ra a tai chan VOUT thay d6i trong khoang 0~2[V].

P2
Ve
VX
7 Testpoit
100 v o
- 2¥
’ % o . | us Iy
LM3SN 24 LM3N
> | LM{\ESN > ] ADIN vouT
Testpoinl
[M338N . R
>>L +
Dl "x v 1
ZENER 5¥ 1Y
aND
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Vé so do nguvén lv cua mach 2:
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So d6 mach 3: Thiét ké mach hién thi mirc nudc trén 4 led 7 thanh dé bién dbi gia tri tin hiéu VOUT tir mach s 2 thanh mirc nudc tir 00.00
dén 19.99 cm.

15y
RI7
6.8K
VRS
, 10K
% 3 U4 \-’gc
ER 5V y )
ZENER 5V " D3 INALdS L2 eer - %,
GND '|| . OVR P LED] LED? LED3 LED4
- 100K UNR B+ L ——— 8 . _—— 3 3
=5 7[- 7[- oy 7[- 7[-
C+l 047UF 4 RUNHOLD qﬁ 6_ a 6_ a 6_ a 6_ a
L < INTOUT POL - b 2 b b
= i ;- Q- § - i -
BUSY p— — ¢ R — ¢ B — B — ¢ R
GND 5 = % Ak 3 Ak 3 7] - 3 Ak 3
AUTOZERO  STB =t - g - g - -
. T T T8 T
e PR ) L] I O I ]
3 Dl b — L — — —
5| &= 5| 8= - =
L crer D = g O R ™o g ™o
——— (REF- D3 p— TSEGCA TSEGCA SEGCA TSEGCA
. TUF6Y 17
iy RS 10 D4
VOUTH %Y 51 N Ds b=
IM GND N-
13
Bl >F
. B p—
| b
CLOCK 2. ok o >}_;
. B8 -
1 ANLG COM |
= DGND V(- T-S\-’
= C6
GND  ICLTL35CN Im

(=]
=
=
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V& so' dd mach diéu khién hién thi trén 4 led 7 thanh cho mach sb 3:
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PHAN B: THIET KE MACH IN PCB (2 GIO)
Luét thiét ké PCB:
a) Bo mach PCB

1 |Kich thudc 160x100mm Chuan europe
2 | Bo day 1.6mm
3 | Chat liéu Phip ddng (FR-4)
4 | Phu xanh Khoéng phu
5 | Phu thiéc Khéng phu
6 | S6 I6p phay mach Mbét 16p
7 | Do day dong 35um (1 ounce)
8 | Sai sb +/-0.2mm
|‘ 160 +/- 0.2mm ‘|
100 +/- 0.2mm l

X copper

b) Buong mach

1 | Pwong tin hiéu nhé nhat 0.4mm
(line width, etc.)
2 | Khoang cach giira cac 0.4mm

dwong mach nhé nhat
(line spacing)

3 | Pwong nguon nhé nhat 0.8 mm

Vi du cho 2 day
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Loai 16

Xuyén 16 (khong ma xuyén 16)

116p

Cac loai 16

Miii khoan nhé nhat 0,8mm
Miii khoan 16n nhéat 1.6mm
Budc nhay miii khoan 0,1mm

Str dung miii
1.0mm dé khoan
cho cac 16 tir
0.8mm dén 1.4mm

3 | Lo khoan I6n hon

1.5mm

Khoan 16 1.5 mm

Str dung miii
khoan 1.5mm

Vi du anh caa mot PCB

- 160x100mm
- Phay mach 30 phut
- Hoan thién 10 phut

Vi du vé 13 khoan

- Pudng kinh 16 0.9mm
- DPuong kinh via han 2mm

- bPuong day 0.5mm
- Clearance la 0.35mm

- Khoang cach 2 chan ic 2.54mm
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1| So dd nguyén PDF file
ly 1 o
v
2 | So d6 duong PDF filebottom view
day X
7
3 | Lép mat linh PDF filetop view with
Kién P 10 Names/index of components e.g.
@®c1 R1, C3
5| Top Side Data | Gerber Extended | Data name:
RS-274X format | HWD_Competitorname_Countryco
file de.GTL.
6 | Bottom Side Gerber Extended | Data name:
Data RS-274X format | HWD_Competitorname_Countryco
file de.GBL
8 | PCB-Frame Gerber Extended | HWD_Competitorname_Countryco
Data RS-274X format | d&.GKO
file
9 | Drill data NC-Drill File Data name:
HWD_Competitorname_Countryco
de. TXT

e) Céac loai chan linh kién

a)

Tron

b)

Vuodng va chir nhat

c)

Hinh Oval
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Chu y:
+ Toan bo thiét ké mach in phai tuan tha theo file Best Practices for PCB
Design for World Skills Competitors va luat thict k¢ PCB bén trén.
+ DAy tin hiéu va day ngudn phai khac nhau (vi du: day ngudn 1mm, day
tin hi¢u 0.5mm).
+ Day cau 16p top chi ¢6 2 huéng doc va ngang.
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2. SO PO NGUYEN LY MACH CHO SAN

TP2

Testpoint

HEATTRIV
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DI y
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GND
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12V 3V
W IM0s

Ula
[M3I5EN

U4
TM358N

UIB
[M3I3EN

™

e

CLK

=

GND

LK GND» |||—/\/\/¢

Testpoint

Hinh 3: So d6 nguyén 1y 1
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TP3
ADIN ¢ fvout
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Hinh 4: So do nguyén Iy 2

Page 15 of 18

LED3

>_‘
|u.|<:|\cx|>—‘||_:|.u.|a~|-q

-
-

—-—
dot o

Il o e Io e

F‘:

7SEGCA

worl

VIET NA

A\
Ny
dskills

M SKILLS-2020

LED4

|<;-|<:|\.:>|»~||-J|4=‘|c\|k4

[

- )
—Aq

—-—
dot o

1SEGCA

I 1en oo 1S e

rr-:




3. DANH SACH LINH KIEN.

A\
A
worldskills

VIET NAM SKILLS-2020

Stt Tén linh ki¢n Gia tri S6 lwong Ghi chu
1 | IC Pinh thoi NE555 1
2 | Chuyén ddi F-V LM2917 1
3 | Khuéch dai thuat toan LM358P 2
4 | Chuyén ddi AD ICL7135CN 1
5 | ICnot MC14069 1
6 Giai ma led 7 doan MC14543 1
7 | Transistor 25C1815 4
g | Diodeondp ZENER 5V 2

(Diode for Zener)
o Di?de chuyén.maf:h 1N4148 .
(Diode for switching)

10 | Led 7 doan SR4036(anode-com) 4
11 | Dién tro 27,0.25W 1
12 | bién tro 100, 0.25W 10
13 | Pién tro 330, 0.25W 5
14 | Dién tro 680, 0.25W 1
15 | ién tro 1K, 0.25W, 1% 5
16 | Dién tro 2K2, 0.25W, 1% 2
17 | Dién tro 6.8K, 0.25W, 1% 3
18 | Dién tro 10K, 0.25W, 1% 6
19 | Diéntro 100K, 0.25W, 1% 2
20 | bién tro 220K, 0.25W, 1% 1
21 | biéntro 1M, 0.25W, 1% 1
22 | biéntro 5K6, 0.25W, 1% 2
23 | bién tro 12K, 0.25W, 1% 2
24 | Pién tro 68K, 0.25W, 1% 2
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25 | Bién tro 1K, 0.25W, 1% 1
26 | Biéntro 10K, 0.25W, 1% 1
27 | Biéntro 100K, 0.25W, 1% 1
28 | Tugdm 330 pF 1
29 | Tugdm 470 pF 1
30 | Tugbm 0.01 uF 1
31 | Tugdm 0.1uF 2
32 | Tuhoa 0.47 uF 1
33 | Tuhoa 1uF 3
34 | Tuhoa 100 uF 4
35 |PécimIC RIC-DIP-8 3
36 | PécamIC RIC-DIP-14 2
37 |DPécimIC RIC-DIP-28, wide 1
38 | Tram ndi Header 2 1
39 | Tram ndi Header 3 1

40 | biém thir LC-2-G 4 lei’GN-IE-)PZ’ TP3,
41 | Ngudn cung cap LLm7905 1
42 | Ngudn cung cap Lm7805 1
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4. THANG DIEM
STT YEU CAU THANG PIEM GHI CHU
1 | Thiét ké dtng mach 1 5
2 | Thiét ké dung mach 2 5
3 | Thiét ké dang mach 3 5
4 V& dung mach nguyén ly 5

trén phan mém

Thict ke mach in PCB
5 | ding yéu cau va tiéu 5
chuan thiet ke

Néu thi sinh xin mach
cua ban t6 chirc thi diém
chic nang mach sé
khong dugc tinh trong
module 1ap rap. Chi tinh
diém phan lap rap mach

6 | Chlrc nang mach

TONG 25
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