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) Add Favorite

£ Refresh
View Datasheet
Report Emor.
View Owner
View Detail
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nsuiludyaneal

anansaiden Title Ainaen1sunly uwanaunly Edit wanssgy

4, Library MIN | X
f EDA | LCSC Electronics Keywords at least 3 characters Q Apply New Parts for Free
Symbal  Footprint  Spice Symbol SCH Module  PCB Module 3D Model
lasses Work Space  LCSC JLCPCB Ass ed = System  Follow

Keyword to Filter N Title(PartNO) Footprint Vi

(73 X5511FV-01-C30D97-0970 v @ \F HOR-TH_1P-V-F-1 : ce
Atpiers {3 SGM2554AYNSG/TR ©\7 SOT-23.5_130-W17-P0 95082 8-8R >
Amplifiers SOP-8_L5.0-W4.0-P1.27-L.56.0-8L
Analog ICs {3 MHR-10S 10.0-W10.0-P2.54-LS12.0_UDR-10S
{3 ENC28J60T-UML W6.0-P0.65-BL-EP3 7
Audio Products/Mi...
{3 AP30POBK -W6.1-P4 57-L.59 9-BR-CW
Audio Products/Mi... {3 RC-12KS100FT 53
Capacitors {3 BDICI0IFJ-E2 W3 9-P1.27-L86.0-BL
{7} PI6C4921506LIEX v @\7 TSSOP-24_L7 8-W4 4-P0.65-LS6.4-BL
Circuit Protection
{3 DS4424N+T&R v @7 TDFN-14_L3.0-W3.0-P0 40-BL-EP
Clock and Timing {3 DS4432U+T&R © \7 UMAX-8_L3.0-W3.0-P0.65-LS4.9-BL
Canectors ¥ N e e M Nem AT ASF LA RIS A A RS L AR A B 5

EasyEDA > Symbol > JLCPCB Assembled > MOSFETs > 4409 N

$0.0000  LCcSCPart#: LCSC Stock: 0 JLCPCB SMT Stock: 3825

[z )| opce [ woe e | x conn |

3.5 MaBeu9asiingUiuuiige uansissy

(s
o PEC-0SC_IN
&) éag ia; I OseUY
< B A
Designator
Cl CAP-D3.0xF1.5
C2,C5 CAP-D3.0xF1.5
C3 C1206
Cc4 C1206
C10,C11 C1206
C12 CAP-D6.3xF2.5
D2,03,04 DBS_L8.4-W6.4-P5.10-L510.2-BL
LED1,LED2,LED3 LEDOGO3_RED
P1,P2,P3,P4 CONN-TH_2P-P5.00
R1,R2,R3 R1206
R4,R5,R6,R7,R8,R9 R1206
R10 R0O805
SERIAL HDR-F-2,54 1X3
STLINK HDR-F-2,54 1X4
Ul LQFP-32_L7.0-W7.0-P0.80-L59.0-BL
U6 $0T-223 16.5-W3,5-P2.30-L57.0-BR
21,22,23 DO-41 BD2.4-14.7-P8.70-D0.8-RD
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AaNuUszAARUUAY (Decoupling Capacitor) waneiasy

v

s Decoupling
=T Capacitor

fic

./
+]C1 C2
T~

10uF 0.1uF

ADXL345

POWER SUPPLY DECOUPLING

A 1 F tantalum capacitor (Cs) at Vg and a 0.1 pF ceramic
capacitor (Cyi0) at Vpp 1o placed close to the ADXL345 supply pins
is recommended to adequately decouple the accelerometer from
noise on the power supply. If additional decoupling is necessary,

a resistor or ferrite bead, no larger than 100 Q, in series with Vs
may be helpful. Additionally, increasing the bypass capacitance on
Vs to a 10 pF tantalum capacitor in parallel with a 0.1 pF ceramic
capacitor may also improve noise.

Care should be taken to ensure that the connection from the
ADXL345 ground to the power supply ground has low impedance
because noise transmitted through ground has an effect similar to
noise transmitted through Vs, It is recommended that Vg and Vpg
110 be separate supplies to minimize digital clocking noise on the Vg
supply. If this is not possible, additional filtering of the supplies, as
previously mentioned, may be necessary.

Veoso

Figure 44. Application Diagram
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LHONI9ATNADINT UAINALOULATOILDAULIY Design Manager e Refresh WAIRNTIVABDUINAT
lagliiannInuIm No Connect Flag Lien5I9aeu wandnagy

E Filter E STM32
10 ; 00 o T A o T PR v ) PO G = [ .y, [, 000
Project o= PR oSO PRI L SV PP o PP Y ol PRI b AP o PP PP bl P i 1 o PR OIS b PO PRI L SN L
X I T s T X T T T 3 T
» (2 Components (35/ C 2-
i Nets (271 27) 1 ut
2 i o
A ‘:‘“‘, ::nz <%, —
a— <
G '4-4 & tw !tm! €03 //;X'::‘ o~ *vD
i o ol L s )/ otn B
] i
£3 3
s g 1 6] tnt :
] L Footprint
1 CAP-D3.0xFLS
©3 ] CAP-D3.04F 1.5
Lesc 1 |Jel C1206
Parts z 1206
s c1206
B i O CAP-D6.3xF2.5
s 1 DBS_8.4-W6.4-P5.10-1510.2-8L
. < LEDOE03_RED
AH [ CONN-TH_2P.95.00
@ 8
Suppedt 1
1K
g U1 I_LOH 17.0-W7.0-P0.80-059.0-BL
; ue 507223 _16.5-W3.5-P2.30-057.0-8R
5 212223 |D0-41_802.4-14.7-78.70-00.3-RD
= - .- )
LAaaNYUIALDNEITLASLVYUINYASLYUA LL?{GNQQEU
e R O o R o, e 1O e PR e 00 L TR 1 B e St Properiies: )
1 1 1 1 s L 1
Paper Sze Al v
i Wiring Tools -
e ne Orlentation Landsca v
= L — =
L X LENBFD | (| lwon 1169
Vi ol T XN
n % B sl Height
a be et
s Color
H “i o " E
byt B b bl X Location 5
e & IM Drawi... —
& " CAP-DLO«F1.S Y Location 551
e WA CAP-D3.0+FLS = é
b - e C1206 Locked No v
(1206 \f\ G
€1206 D 54
o - CAPDAIFLS > T frame_ib_
n‘ ac WA
1 " S Ja_ A= & 0O Mouse-X 1075
N > D O Mouse-Y -55
2 - & Mouse-DX 72
C + fAM~ Mouse-DY -201.33
ol — v e B [gmz 17.0-W7 090 80159, 08¢ @ r
07223 _16.5-W1.5-P2.30157.088 /]
x [00-41_802.4-14.7-28.70-00.9-
=)
TN srugafir Rev: 1.0
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GO EosyEDAIT o 356 s i teeonbad ||
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a¥193189m359Unsal (Bill of Materials ; BOM) uanafagy

j Fabrication Advanced 2
N

4"”"nunl«wﬂ‘ »

7

2 @ 8e = o

File Edit Place Format x atic BOM \

Name Designator  Footprint Qu.. Manufacturer Part Manufactu... Supplier Supplier Part Price
x ct CAP-D3.0%F15
eS 10F c2.cs CAP-D30xF15 2
1001 c3 c1206 L
ca c1206 T i?
» 1 c1206 2
c12 CAP-D6.3+F25
R / 7 D2D3D4  DBS_LEAWE. 3 Lese 0.056
/ 8 LED1LED.. LEDO603_RED 3 LcsC 72044 0.019
» 9 P1,P2P3P4 CONN-TH.2P 4 Lese
# File Source 10 R1R2R3  R1206 3
" R4R5RG.. R 6
5 g
SERIAL HDR-F-254_1.. 1
14 HOR-F-2.. STLINK HDR-F-2.54_1

319AZ1DYNVIIDNINNITIDNUUUAIINDILAY LLﬂ@QﬁQE‘U

o

[ V4
%hanamm WV

(" 1000 mil = 25.4 mm. )

GOESYEDA= File Bt Plae Formal View Dssign Route Tools Fabecaon Advanced Seming Hel
DR Q5@ @aB

Swi | EITHPCA

Design Tools Fabrication Advanced

Suloctos Otjelss

Convas Propiries.

® TopLayo

o= 3 saigrowa
nponents from 3 Waranmeeauvy FulLayer) drwiuanury ey =
L S [ @ Bomomiaye
+ EI0RCEna G
mponent Unig W TepSia
Vete Gt | You
cdton  eerrrEr
Tl |
% B e <
$
)

g e
3

Hosngarge | Line 45°
P S

frmmvautuny

Wma Footpring wild

=

e ves

Snp crperZene  Visiio

Masex
e ¥

MeaseOX 28873
MeselY 14T
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Layers and Objects wansnsu

32

w:

TopLayer
ca— o

15
S
© W l!!l i

ANSASANNULNNYY Layers

(=
I
=1
piL L
=
LJ
m
L

2V

P o (Y L Ay d' a 3 I % el' [
grunsaLaende nualilules tWolWugu Layers TnulaenNALavABINg LLﬁﬂ\‘i@\‘iEU

Layer Manager

Layers and Objects » o — S —
Al Copper Non-Copper  Object [C""W Layer] 4 vﬂ
@ Toplayer No. [ Ipisplay Name Type
@® BottomLayer 1 TopLayer Signal
@ T Ik
4 opSilkLayer 2 Innert Signal v
@ BottomSilkLayer
@ TopPasteMaskLayer 3 ek Signal v
@ BottomPasteMaskLayer 4 BottomLayer Signal
@ TopSolderMaskLayer 5 TopS#kLayer Non-Signal
@ BottomSolderMaskLayer - :
5 6 BottomSilkLayer Non-Signal
@ Ratlines
@ BoardOutline 7 TopPasteMaskLayer Non-Signal
® Mult-Layer 8 BottomPasteMaskLayer Non-Signal
< Document Y e TopSoiderMaskLayer Non-Signal
10 BottomSolderMaskLayer Non-Signal
" Rallines Other
12 BoardQutLne Other
13 Muli-Layer Signal

Transparency{%)

0

0
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FITUNANY 9 VBINITLWYUUUUAENDIUAL UARINITU

~ N
%l’dnakof“ B

:q (i) MAHANAKORN U.
T (U2
pr 0. 000

® O

@ Ofm

[y <

@ [Mutti-Layer

Layers and Objects * S —

Copper  Non-Copper  Object

TopLayer
D [BottomLayer
> [TopSilkLager

BotiomSilkLayer

<@ |TopPasteMaskLayer

> [BottomPasteMaskLayer
TopSolderMaskLayer

[BottomSolderMaskLayer

Ratlines

» [BoardOutLine

D JDocument

TO 00— |

A o a % a o ' o
LAFDINBNTIILVYULLUUATYNDILLA 1?1 PCB Tools agulgdsuanuainig 9 LLﬁ@Q@QE‘U

v

Arc : Tinadulag Arc Center (V) : WulAsiigugnans

Text (S) : 199600 ws Circle (©) : T¥enay

Via (V) : Tnsqaiden

Pad (P) : Tt1sgatinng

Track (W) : Tdannidu

Set Canvas Origin (Home) :

Move : l4deing

Hole : Td21931a1%

Image : Td195Un W
//{// 8 &

Document : MUAUATUIALOAAT

Connect Pad to Pad (O) : a%wa;mé?fam

) | St R 1
fimuagudnats PCB / T \
Protractor : 1%"5’613@

Group : @59ngu/sndnngu

Copper Area (F) : WuN2I4AUas Net Rect : asaiufidmasy

Solid Region : [NWUTINBILAS Dimension (N)

¥insvey
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Analog & Digital Signal uanssagy

Wiring Tools -

/ - B - \g = 8
a8 &8 6 K0y = e= D
> > > 2L Q D @
Lk \ @ D I R
32 31 30 29 28 27 26 25
VCC 45V ~ o Vaer =11 24 b= D8
Vin- = 3 22 |~ 06
- AGND — 4 21 b= Vor
J— % e ADC12010 20 |~ DR GND
-~ v, —6 19 |- 05
GND GND e o
PD—{ 8 17 =03
9 10 1112 13 14 15 16
. ) VU ) Y T VR |
2 %82 F£8:58
8 ° 8
1 1
QO dydnwaiinaiu
DGND
Q  sidoriniiu 1y AGND uaz DGND AGND DRGND
B usnszuueenaindu wisldandauiieaiu
“ Multi Ground ”
Va Vo
Va Vo
MIXED-
ANALOG DIGITAL
cmcums [ SONAL A4 creurs
AGND DGND
SYSTEM L]
STAR -==fredecccactacnan.. -
GROUND m
A A D D
ANALO! DIGITAL
GROUND PLANE GROUND PLANE
ANALOG J L DIGITAL
SUPPLY SUPPLY
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Signal And System | Multi Ground [Slot ugnssagy

Multi Ground
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3.6 MyNwurdgUNIaliuTreeri Lansisgy

1.25 mm (0.050 in)
nnaan

Imiiiniiatimm MR

0o B @
C 1] L ] O
Ol " i S O C) DIP
] C|a o3 =]
| 3 =) =L C)

U

nonn
UUU

i
8|
. 060

1:

5

)

0.63 mm (0.025 In.) | @ E[:l:]l II':—I:[] 1.5 mm (0.060 in.)

1.0 mm (0.040 h.)-’l IM-’I (01:40":: )

IPC SM-782A,F.3-8
Maximize View

Ano'e 2.5 mm (0.100 in) Minimum
SOIdor

Joint

Inspection

i e et T ] Ly SRR s L LAl S

\Q\
\Q\

Component-to-Component Spacing IPC-7351[4-1]

ALL DIMENTIONS IN MILS

To ) g . 5 o .
From ] = g % § é % E =
Chip 40 50 40 100 | 50 50 | 125 | 125 | &0
Tantalum | 50 50 55 100 75 100 | 125 | 100
S0IC 40 55 50 100 50 100 | 125 [ 125

QFP/QFN 100 100 100 100 100 100 | 250 | 250 100

50723 50 75 50 100 | 35 | 100 | 125 | 125 | &0
PLCC 50 100 100 100 100 o0 125 | 125 &0
BGA 125 | 125 | 125 | 250 | 125 | 125 | 250 | 250 | 125
CSP 125 100 125 250 125 125 | 250 | 100 125
oip 60 60 &0 100 | &0 60 | 125 | 125 | 100

Fiqure 31b - Standard Clearance Requirements for Component Spacing Based an Type®”
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N133n2197IAN9va9UNsaliu Thief Pad uansiagy

Profered IC orientation Non Prefered IC orientation
g 9'8 :.3 D
L 4
0 000 gl
DO S oo
°D -

i 00 [ :
S b"dw ueivge mw
7\ 7N

Rubber pads will reduce Typical solder

Thief Pad

<~ Dijrection of travel
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nsNeianuUszaRaUUds (Decoupling Capacitor) wanwnasy

VCC
VCC
VCC

. vE
Capacitor nd97 Supply

100pF GND

Correct Incorrect

Optional Ferrite

Beads \

Power Supply

Decoupling Capacitor

PCB
Trace
Vias to
ground
Pt Vias to
.~~~ ground
plane
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Kelvin Connection | Kelvin Junction uanssagy

THE RED AND GREEN TRACES ARE
THE MOST CRITICAL

MAKE THESE TRACES
AS THICK AND SHORT ™
AS REASONABLE,

DIGITAL
SIGNALS.
LAYOUT NOT

CONNECT TO Rsense VIA
IMPORTANT VIAS TO KELVIN CONNECTION.
GROUND ROUTE DIFFERENTIALLY AND
PLANE | KEEP AS SHORT AS
REASONABLE. KEEP
o - THESE TRACES AWAY FROM

NOISY TRACES.

ANV

TRACE THAT IS
ROUGHLY AS WIDE
AS Rstwse'S PAD.

CLOSE AS REASONABLE TO THE MAX5977.

ONpf KEEP THE TRACES FROM THESE RESISTORS TO
THE MAXS977 AS SHORT AS POSSIBLE. DO
THE ROUTING FOR R1, R2 NOT ROUTE CLOSE TO NOISY TRACES. CONNECT
AND R3 ARE IMPORTANT, TO VIN (NOT DIRECTLY TO THE DIFFERENTIALLY ROUTED VOLTAGE
BUT NOT CRITICAL. KEEP CRITICAD SENSE LEADS.
R1, R2 AND R3 CLOSE TO
THE MAXS5977

ou ) N R n Rsense B R
10 16V \ R B TOL0AD
% Recoup > RICOMP | Roare Iq%
= Ri - =
SCOMP FCOMP W SENSE  GATE
£ w
%950
2 %
< ov
e 3
XL
——{casense MAXS5977A
[ V MAXS59778
125uA OUTF
PRECISION
SOURCE outs * r\l
00 smlw & g0 aw
MAXSITIAALTZS :
2VT0 1Y 100 1000
p o -
01y
1 PRI |— 0
—eus 9 Y0
RE F—F
OPTIONAL 1,5 H
L
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nssaUnsaliunIsiandunis wanedgy

Component Properties
[La‘.er Topl v

Prefix R6

Display Prefi Yes
Name 1K

Dispiay Name No

X Location 1175.0001
R'] R 2 R 3 R 6 Y Location $25.000m
Sandumiagunsal
| Rotation 90

' . Add into BOM Yes
‘[Lockeo No
M
| 10

Mahanakorn University |
of Technology

QgeObsd4

(rtaysgunaal
Custom Properties

Footprint R1206
Supplier Unkr v
Supplier Pan

Manufacturer

Link hitps:/fite
3DMoce R1206_L¢

—-—-—-— -— -— - ' Component / Pattern
e — ﬁ (Maximum Boundary)

‘I_l‘J ' | Courtyard
FIEEpE ™ Excess

; Courtyard
{ Idl"" Y

(Minimum Area)

ngme——

FEY 1, Manufacturing

: Allowance
[ 1] |
E#

I _ Courtyard
" Manufacturing Zone
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n1suSurunauazsUuuUYesRaUnn3 (Pad) uansissy

Plated Through-Hole ; PTH

Shape = Round
(W&H) = 100 mil
Hole Shape = Round
Hold(D) = 65 mil

Shape = Round
(W&H) = 100 mil
Hole Shape = Round
Hold(D) = 40 mil

@

Mohanaiorn _\)*‘7 v
Shape = Round |
(W&H) = 100 mil
Hole Shape = Round
Hold(D) = 80 mil
Shape = Oval

(W&H) = 100 / 140 mil
Hole Shape = Round
Hold(D) = 40 mil

Hold Length = 75 mil

| Pad Properties

[ Pad Properties ] oy TopLaye v
Number
Layer Multi- v Shape Rectang v
Net
Number 2 o
e 5000008 Rectang v
Shape Rount v e D00 Round
Rotation 0 Rectangle
Net Center X 2565.000mi g\f’al s
Surface Mount Device;SMD Center Y 1175.000mil o d
Width 100.000mi Paste MaskE . 0.000mil
g Solder Mask 2.000mi
Height 100.000mi _—
Rotation 0
Hole Shape Rount v Maximum: 6 35mm
A Minimum: 02
Hole(D) 40.000mil 00| -2
{ 1 Y
2 x 2.54+0.38
Center X -325.000 e
| Minimum 0.5mm
Center Y 825.000mi A " n
CNCYC N SN T2 5.1
Solder Mask ... ' 4.000mil 5 v
05 3.3
o‘sbdh-z's‘n » <14 2.8, ; A ),.25mm ‘

https://jicpcb.com/capabilities/pcb-capabilities
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n1sUSuILIALAZIIRNLYRALTRN (Via) Lanesiagy

UART1

Un SolderMask

o 1 A o < [
GﬂLWI‘LNLLﬁ%ﬂJ‘uﬂﬂ“Ua\‘ﬂlaLiﬂﬂ‘ll'eNQ‘Uﬂim LLﬁﬂx‘i@lQE‘U

Bhanakort

Amplifier
Capacitor
pack or network
polarized
variable
Connector
Crystal
Delay Line
Diode
Light Emitting Diode
Voltage Rectifier
Zener Diode

899"%““““; >

oo

Class Letter(s) Unit Number

) Common Class Letters f
w§§?

“

R

R
VR

c
Display
c

Other

CPorU

=+" (by the lead)
CVAR, CADJ
D=

LED, D, DIS, CR
R

© ATUNUUAZANIUEIRISNIIYINY
- 13

© TdfiAnauuansuasiuuauausng

® 2udaingunial

<l g PO
o qUnimunaTMuﬂnqﬂmanumunLau

m‘glz:n Univ;rsity ° ._ )

of Technology

Text Properties

EontTamily

Line Width
Height
Rotation

D

TopSilkL v

D2

Default

6.000mil

45.000mil

v
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NAGULUUAENBIUAY UARIAIFU

o‘@& ihan Wire wlaneni W

qu,n"ako‘“ A\

Canvas Properties

v
Layers and Objects » 8-

Units mil v
Copper  Non-Copper  Object
. Background
Design Route Tools Fabrication @ TopLayer AR
P ay Grid
27 Import Changes Alt+ W Conom: er o
@ TopSilkLayer Visible Grid Yes v
Check DRC Grid Color SEFFEEF
- » Snap Yes v
Update Components from Library Grid Size o

Snap Size 25.000mil

Reset Component Unique 1D

5.000mil

Other

rl Routing Width 15 poomil
Routing Angle Line 45° v

Routing Conflict  Block g

4 . emove Loo =
duemnfu | rvdu TA2 ReuBisunranienesdy Z Re: Loop Yes v
W Space bar vRewimg
Copper Zone Visible v

Solid Region & Board Cutout Lannsgy

o

4
dfahlnakoﬂ\ Vf

OUTPYT: XVDC/3w
P/N:HLK-PMOY +\0s

Solid Region
@ Document

Multi-La: v

HILINK 5v >
600mA @

BoardC v
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N13A9AI1YY Copper Area kanemesy

CopperArea Properties

Layer Toplaye v

Object

Copper  Non-Copper
Name 99e5122
@ T

Net GND
@D BottomLayer >
@ TopSikLayer Clearance 10.000ma

Paag Connection Spoke v

Spoke Width 0.000mil

p Isiand No v
Flll Style

Copper 10 §

ppe

>4.-C10 R10

1

2385.000mil

= o)
R1 R2 R3 R6 AN
' 5 B S Mouse-D. 381.481mil
MJT Mouse-D 407.407mil
Mahanakorn University Grid 90
of Technology No Solld
o

n151Ua SolderMask Uansragy

o

%’ianakm‘“ Vf

Layers and O

*e—

Copper  Non-Copper  Object

@ TopPasteMaskLayer

D BottomPast

BoardOuttine

@ Multi-Layer

Document




AdnwINUIUNIN uandagy

| BVPIIT b | Text Properties

Layer TopSilkl v =

Text THPCA ’LO?'TOC\Oﬁﬁg

a o
Font Family Default v r L B z\\’ D :EL E
Line Width 8.000mil -
Height 80.000mil
Rotation 0
Foots Management x
Locked No v
10 9ge1872

@ serctanmage e |(PG/PNG/GIF /EUPSSVG)

Cokr Towree @ po-19

Sy Levet @) ¥
Comer Theeshesz @ ©o-13y

Image Sce 500 s x 158 635 mi v

N T

3.7 N3aseseuiiud (Footprint) vesgunsal wannagy

] ‘Sama Fom

e a4

[r—r—

ek Spacez)

,,,,, [ i i)« canvas Properties
Orawing Yools T Backyround  eEFFFFF A379E8Y Pin Au Pad
G NE P> T P vsoeonw v v
@D@G B8 ocucos scceoce 8 Sl

G \
Grid Style ne v @
Grid Sze 10 ’
snap Yes v
Snap Sze 1
Alt Snap 1
2 File JEdt Place Formal View Tools Adval
Custon Properes _— [~ s T2
AGIINOBOM | Yes v B Project
ComnToPCE Yoy v 3 Open o’ £0) Schematic
Name ) |d Save... Cui+S g8 PCB
Footprint
— Save As
H & = §F Symbol
[& import »
@ Expor , W 3D Model
£} Spice Symbol
£ File Source.
40 Schematic Module
Un Name uaz Number 2 PCE Modui
odule
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n13a319508NUN (Footprint) vasgunsal (sa)

&

Afahanakoﬂ\

B o

STRAIGHT LEAD

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

z Coppe

1 Y14.5M, 1982
Y 1) BULK PACK 2. CONTROLLING DIMENSION: INCH
R 3. CONTOUR OF PACKAGE BEYOND DIMENSION R |
IS UNCONTROLLED. |
W y AL 4. LEAD DIMENSION IS UNCONTROLLED IN P AND
|/ —HHH- P BEYOND DIMENSION K MINIMUM
L flu DataSheet
SEATING ) INCHES MILLIMETERS
PLANE ~ --—1K | o [T MAX | N[ wAx_|
A 10175 | 0205 | 445 | 520
8 10170 10210 ] 432 ) 533
Clows [otwes] 3181 419
D 10016 1 0021 | 0407 | 0533 |
—» D fe— 0085 | 115 | 1%
i H [ 0095 [ 0105 | 242 | 266
7 B J {0015 o000 | 039 | 050
@ J K| 0500 | - | 1270 | -
B ¥ | L1020 ] -1 6351 -
| N [ 0080 [ 0105 | 204 | 266
] Pl - Towo| - | 25
SECTION X-X Rlos ] — ] 2801 —
v 0135 38
Minimum annular ring PTH Patterns

Pad Properties

Multi-La v

75.000mil

40.000mil

0.000mil

-50.000mit

2.000mil
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n13a319508NUN (Footprint) vasgunsal (sa)

NOTES:
-B STRAIGHT LEAD 1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1982
L. BULK PACK 2. CONTROLLING DIMENSION: INCH

3. CONTOUR OF PACKAGE BEYOND DIMENSION R

IS UNCONTROLLED.
4. LEAD DIMENSION IS UNCONTROLLED IN P AND
BEYOND DIMENSION K MINIMUM
g'lu DataSheet
SEATING K INCHES MILLIMETERS
A | 0175 | 0205 445 520
B | 0170 | 0210 432 53
C 10125 | 0.165 3.18 419
D 1 0016 | 0021 | 0407 | 0533
D G 10045 | 0055 | 115 | 139 |
H | 0035 | 0105 242 265 |
J 10015 100201 039 ! 050
J K| 0500 | —- | 1270 ] -
L1020 | | 635 ] -
N_| 0080 | 0105 204 266
4 === | 0100 e 254
SECTION X-X O R T e
VvV | 013 — 343 —
d 0@#" Canvas Properties
Shanakorn Jnns mi v
Backgrouna
Grid
Rect Properties
Place Fgrmat  Viet Tools TopSikL v Visile Grid Yes v
ok Grid Color WFFFFFF
il ° Grid Style line v
!¢ Via v
Hole Snap Yes v
Solid Region :M'W Grid Sze 10.000mil
o v
CAnension i e snap size 5.000mi
I Set Canvas Orign__» Moo v Asp | 10000mi
Text S By Coordinates. Ctri+Home oo
By Center of Pads Ctr+End '
| Routing Vg | 10,000mi
u
c Line v
Yes v
CutSEKScreen | Yes v

Custom Properties

3DModel

Contributor

TO-92A
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N5ty 3D asluseenuwW Lansisgy

DM | Manag *
Components List srch 30 Mode Select 3D Mocel
Q 10-92 Q
v

{if7o092 1
{itTo-%2-
{i} ro-92-
Adustment Aulo 30 Model Preview {B 70-92-3
181.102mi {Bfo,g 3
{if 70923
Height 141.732ma {if70923
. G {0922
9.80 I} 70.92
Y 7.5mil {ifro-92L 271
{B T0-9 7
z om {i} Y092
% & ro-
@ o
0 fif 7o
» 0 @ -
GC o Recen x +
€ 2 C @ grabcadcom/libraryipage=t&t.. 12 v ® 0O a

E Leave the Competition in the Dust: The Solution Guide Every |

Auto ve Manufacturer Needs

transistor to-92

1042

o
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ALY 3D asluseanuw (sa)

" Suriga Witthagapradit

y o Google

STEP to WRL Converter Online X =m 3§ @
Aumidan Google A% duudnadiag
Save as 30 Model X
uaas Google Tu English
Owner. wsurya v Create Team
Model Unit Default v

File Edit Place Format View Tools Advar

3D File.

TO-92.w11 [ @ acawe Help

fags Spht by * for multi tag -

& Open % £D Schematic Model List S
41092
= Save.. Cul+S Z& PCB
Save As..
s £} Symbol ’,2
[& Import »  {i Footprint
[ Export »
£ File Source ER Spica; Syl save udaluiinlutins 3DModel Fnass

£0 Schematic Module
Z PCB Module

Avungaaudnaneiun1sa3ne Board Outline uanssiagy

) SuFiya Witthagapradrt

Fabrication Advanced
Cross Probe Shift+X

Net Color.

Layer Manager.
Copper Area Manager.
3D Model Manager...

: Type
Formal View Design Route Tools Fabrication Advanced Se Set Board Outline... e

Set Board Outline . X

{3 Footprint Shift+F 20 3D Teardrop. O Rectangular O circutar @ Round Rectangular
. Track w

o Pad P Panelize..

¥ Via v IS Round Rectangular

3

h Vias for Copper

Hole

Conpechiea E satx (W |mi stanty. 1400.000  mil
<1 Solid Region _
~ Dimension N

‘Width 1400.000 mil Height 1400.000 mil

I™ Set Canvas Ongin L4 By Mouse Location Home
T Text S By Coordinates. Ctri+Home

Connect Pad to Pad o Radius 100.000 mil

Arc

Arc Center u

Circle c
€ Image

Protract
O Rect
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A32FIUNNTDRNUUUAUTIWALLBEA PCB Uandsiagy

Fabrication

Advanced Setting

2 One-click Order Parts

CERCEC RN

)\ SGriga Witthagapradrt

'} = O
‘Cw?;mn"s it PCB Fabrication File(Gerber)
C1 (10uF) Pick and Place File Size 1400mil x 1400mil
C2 (10uF) Signal Layers 2
C3 (10uF/16V) None Signal Layers 10

S < y Components 18

Commonly D2 3 One-click Order PCB/SMT
Library Pads 41
DC1 (DC005-2.0MM) Surface Pads 14
Library {iEQ1 (2N3904(SOT-23)) Plated Through-hole Pads 27

{i} Q2 (2N3904(TO-92))

None Plated Through-hole Pads: 0

{1} 03 (2N3904(T0-92))

% {I} Q4 (2N3904(SOT-23)) Holes
Parts @Q'. (1K) Vias
e {iER2 (10k) N
— {ER3 (100K)

JLcPes

{BRJMDOM

{i}R5 (10%)
@ {i}R6 (1K)
{IER7 (1%)

) 1/1)
+ & DRC Errors (0)

WIATFIUAN 9 Y89 IPC Lanenssy

| ] .ﬁ
‘ , -
- C : b liki
cn;pco-womm: m;Fuu’mmunnqueln ‘.m D D EDD
Good Design ( Thief Pad o o e0nan
juiiiuii DIJ o“!oii“

1 Feed Ewough lands flush against contact area

Length of Tracks

Prefered IC orlentation IPC-SM-782AF.3-9

Rubber pads will reduce
solder bridging

11m

4758.43mil

Copper Areas 1

‘ duriya wittnayapraar

Non Prefered IC orientation

Ty
s -
P D W o =3

R P P > 0
- nDD b :.C
. T

///

Typical solder -~

. bridge locations _——
\ _—__——r—'-r \\

\ o e 4

/ \
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Global fiducial
l Local fiducial

"

35374 Fiducial

® 14 Top Pad

® Jiuaunine SolderMask

Panel fiducial
Global fiducial

IPC-782-3-11

0000000000660 < 5

) ' Local Fiducial Preferred

@  Solid round dot typically 1.5mm Dia.
Other

. o | e - § L4 P = el W Solid square typically 2.0mm on a side
= 5 % : 7 % @ 501 dlamond typicaity 2.0mm on a side
% ./'/ § —b Single cross hair typically 2.0mm high
= — | Gmoommn L
PC-782-3-12 /
uﬁﬁiﬁ’mﬁhﬂ 8 Va4 IPC (519)
300 mm 3.0mm
* [1z.0] [0.12)
& mm
occronorrion Kospcioar | | — ot
B B KEEPOUTZONE ¥ -
O - - T 1
HiF
Typical Finished Panel = ||=
for Automated SMT HIE
Assembly Equipment HIH
Showing two S §
printed board assemblies 3 E‘
)&
5.0mm
- - - L] [2.0)
Lo B KEEPOUTZONE B ¢)——L 1
T - L
M | 4 1omm [0.40) " Rt |12_nm.| L
—# |4 — Smm [0.20] (0500]

The keepout zone defined in this llustration is typical for in-line assembly aulomation using reflow and wave solder processes.

©r.0m.0.0
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0.8mm [0.031]
Dia Thru XX PL

1.26mm [0.050] TYP

0.4mm
[0.159]
Tooling Hole

5.0mm

i [ [0.197]

j—_?
5.0mm
[0.197)—> |1—
12.5mm <4 [75mm 3.0] TYP ——p 4.5mm

{01
[0.50] Approximately Rﬁ
~—10mm [0.40] Center to Center Spacing

Depending on PWB Detail of Breakaway

Qutline Design
LOW STRESS (MOUSE BITE) BREAKAWAY

1.2mm [0.047)]

226mm  RTYP

{0.90]

3.8 NM3@319 Panel YBIUHUA1EI9THUN Uansdsgy

Panesize X

Type
[ ®v-cut O stamp Hc»e] O No Paneize
. . Quantity
Fabrication Advanced =

Column 2
Cross Probe Shift+X - >

Coumn Spacing 78.740mil
Net Color...

Row Spacing 78 740mil
Layer Manager. ..

Borger and Marking

Copper Area Manager...

Create Sorcer Yes v
3D Model Manager... Border Height smm
< Border Position Top and Bottom v
Set Board Outline... j
Create Posltioning Holes Yes 4
Teardrop 28 Create Fiducial Marks Yes v

—

Batch Vias for Copper

Lo ] B
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PCB V-Cut

[E) Export BOM
Generate PCB Fabricabion File(Gerber)
(&) Export Pick and Place File

V-Cut

Designatoc
<1
cacs CAP-
€3 C1206
c4 C1206
croen c1206
4.7uF c12

0820756

LED-0603_R LEDILED

CONN-TH. P1P2P3PL

330 R1IR2R3
% R4R5RE,
R10
SERIAL
HORE-2 ot P
Svisach 8 Conars tra s
8o
-

Footpent

Qu
03 0xF 15

CAP.D6 3xE28 1

s 1 o 0w

Manutacturer Pan

DB207S(60M

19217/REC-ALIMZV.

F4701TSE

Snandong

EVERUG

UnIOhen

Lese
Lesc
Lcsc

C17673

C146690

0079

007

>
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nsafslnadiniuasaunsal (Pick & Place) uansdssy

+ New ’
&5 Open »
I Save Cti+S
SaveAs
PickAndPlace STM32 2024-02-1(
Save As Module
= i lsaamlamseon ) doyn
(@ import 2
> o X Tahoma =11 - o | | I mdsqusuumntouly v ; =
& Export » 1 & e L | & |
X BIU- A A - T SpsuuumTi v .
Export BOM T o v vl Do i 17 dadieond ~ O |iwfiee [
Generate PCB Fabrication File(Gerber) abiudn 1 sk 5 e [ i Add-n A
Al b S Designator v
# File Source.
4R 8 C [} 3 i G H ! J K -
1 ]Q_e_s_igggmlFootprint MidX  MidY Ref X Ref Y PadX PadY  Layer  Rotation Comment
2 CAP-D3.0>525mil  725mil  525mil  725mil  S25mil  754.55mil T 270 2.20F
3 @ CAP-D3.0>675mil  725mil  675mil  725mil  67Smil  754.55mil T 270 1uF
Export Pick and Place File X 4 C1206  900mil  1200.01mi900mil  1200mil 900mil  1137.0imiT 90 10nf
5 c4 C1206  225.01mil 850mil  225mil  850mil  162.01mil 850mil T 00.1uF
= . 6 C5 CAP-D3.0>825mil  725mil  825mil  725mil  825mil  754.55mil T 270 1uF
8 Sm';fe';ge bottom components' coordinate (JLCPCB 7 €10 C1206  225.01mil 975mil  225mil  975mil  162.01mil 975mil T 0 100nF
52 ) 8 C11 C1206  225.01mil 725mil  225mil  725mil  162.01mil 725mil T 0 100nF
@ Mirror caordinate Y 9 C12 CAP-D6.3)600mil  500mil  600mil  500mil  600mil  450mil T 90 4.7uF =
() Mirror coordinate X PickAndPlace_STM32_2024-02-10 | (&) fl ) ’
() Includ i inates(JLCPCB = e T
doesnt :ezd) < GRarmlinugaudane ENTER whaidon ‘o g8 E E —_—— 100%
=
3
¥ I3 s o Y %
n13a319l0a Gerber fiun1sdsfuwuy Lansdagy
File Edt Place Format View Desic
| & New »
&3 Open » Notice x
i Seve.. cutss o A L L

Save As.
i T N

Save As Module.
|3 Import » Seneqate PCB Fabrcaton Fie{Gerber) X
[@ Export » Froer 5
Export BOM Y Y Dmensions 49.53mm x 46 89mm
Export Pick and Place File FOH Coior presn =
£ File Source Manufacturer JLCPCB
Buid Time: 1-2 days
PCB Price
& PickAndPlace_STM32_2024-02-10 10/2/2567 7:23 Blakaiaorn U ,
- > ology
@ BOM_STM32_2024-02-10 10/2/2567 7:25
B Gerber STM32_STM32_2024-02-10 10/2/2567 7:27 P o ), o ®
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3.10 NIAIRURUUIRTAUNAY JLCPCB.com wainasiagy

BB 78 frototype K PGB Fabcicatc X - v - 0 x
C @ Kpebicom v L0
JLCPCB factonies will have holidays from Sep 20th to Oct 3d. Orders can still be placed and customer service will remain available The dekvery date shall be postponed accordingly.

Leam more>

@urecrat  Newshion?

@ JLCPCB  wnyicece?  Copabiiites  Support  Resources amm son WP

Free 6-8 Layer
PCBs via Coupon

+ Redeem the coupon to get free 6-8 layers PCBs
* 5pcs with size 50*50mm,ENIG & Via-in-pad with POFV

L1

s

o
Welcome back, may { help you? | @

[N
Y
H
°
g
e
H]

&) PickAndPlace_STM32_2024-02-10 .
uantity
&) BOM_STM32_2024-02-10 A

[ 3B Gerber sTM32 STM32_2024-02-10 |

ANSAIAURUUI9ATNUNAU JLCPCB.com (5)

—~
J@L;JLCPCB = = USD v Ordernow  Myfile  wsuriya v !:’
‘5\ Standard PCB/PCBA ”b Advanced PCB/PCBA \/ SMT-Stencil 3D/CNC Charge Details
Special Offer $2.00
Via Covering $0.00
® Surface Finish $0.00
.
. Build Time
S PCB: 5.6 days $0.00
. © 4-5days $0.00
< 72 hours §7.20
L]
34 days \ $0.00
Back to Upload File od 2 layer board of 46 95 inches [ Gerber Viewer

Calculated Price $2.00
e oy N
Base Material _ &g, - [ | By

FR4 4 Flex Aluminum Copper Core Rogers PTFE Teflon SAVE TO CART
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[ o Protemyn & 0K Pt

* c

PR Bpoclicatons
Tifermt Gesge
Debveny Fomat

LS Trickness.

Sl it
Sutaoe Finah
Highapsc Dpticta

Ousar Copper Vinght

Wia Coverng

Bosea Qe Tokeece
Contem Fronucten T

A D N ustioer
Fiying Proce Taat

okt Frgers

Cameiaicd Hoks

[ 508 Brvorypa - ATHCE: =

# corticpbsmn vt nrerfype 1 Ahomel plamtiun=T

04 08 nE

] @ @
- e

Unesied  Pugges

o | ves

o | ey Specily a ocation
e |

w v

o) | v

el by Cusiomer

+

Faned by JLCFOR

10 12 18 23

ea T v

LeadFree HASL EMG

Epemy Filed & Cappn

Spmcial Offer
Vil Comenng
Surtacs Finiah
Buict Time:

FoED @ lems

24 nurs

=od
5008
008

Shipping Estimale

Econamical Giobal Diect

weght

o

10 busaingss oaps

0.1eg

(@)

III PCB Assembly

Stencil

Free Assembly for your

Order her with PCB

N15899199UNTAIVULAUINATNUNAY JLCPCB.com wandsiagy

y

PCBACH

Tockng hoies

Confiem Parts Placermnt

Advanced Options.

Photo Confrmaton

couren
4
Assemble bofom sde
Ecorome | Sunsag
|
Tep x‘ Bonom S
s 2
4
CPCE Adsed by Customes
" Y
o] Y»
No Board Cleanng No
No Bake Componants No
x Depanel boards & edge ral
Ersondsoer ) betore Sekieey o
ASS pastn for unpepulaned
$0%6 5% AgA 0%, C pplapnn Lo ™

Mahanakorn University
of Technology

PCBA Type: Susmsc
Avvemay v T S
oy o
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PCB Bill of Materials

1. Add BOM File

N13892199UNTIUUULAIUINITHUNAY JLCPCB.com (4ia)

9 PickAndPlace STM32_2024-02-10
37 BOM_STM32_2024-02-10
BB Gerber_STM32_STM32_2024-02-10

X, Add CPL File

10/2/2567 7:23
10/2/2567 7:25
10/2/2567 7:27

@ JLCPCB Why JLCPCB?

Gerber_STM32_STM32_2024-02-10

PCB Bill of Materials

Top Side Total 17 parts detected = 11 Parts confirmed 2 parts Inventory shortage

Order now My file w.suriya » '-£

Automatically saved, last updated on 10 February, 07:43

2, Upload BOM/CPL

Py [
UDUERLED  LEDMOR  LEDOMRRED o b e i i b
srua WOREI . WOREM e R

P s v matcned s, ry s Ml Parts diinen =

ccs W cpmonL
ou an CAPEABFIE
P1LPLPIR CONNTILT,.  COMMTH 32
w ETMGR. LGFPALLTD,
e B
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PCB Bill of Materials Component Placements Quote & Order Automatically save

@ Q ) o 90 * 20 3D R

f«

Top Designator JLCPCB Part#  Comment Footprint

Select all top parts c 386165 22uF CAP-D3.
c3 C1846 100f €1206
ca C24497 0.1uF C1206
clocen C24497 100nF €1206
D203.04 C350427 082075, DBS_ L84
R1R2R3 C2078683 330 R1206
R4RSR6R7RERY C€3018015 A3 R1206
R10 C17673 10K ROB0S
SERIAL C146690 HORF-2. HOR-F-2.
us C173386 SCIM73, SOT-223.
202223 C106903 1N4007 00418

-
Total Price: $33.74
Weight 390.80g

Product Description

Select

SAVE TO CART

0"
((efr\"“o\owj
o

WU TANNUUUTaU (Flex PCB) uanidsgy

_
JalLC JLCPCB Why JLCPCB? Capabilities Support Resources Ordernow  Myfile  wsurtya \Efe

[ Now Arrivall
~lex PCBs from 516
Support Standard PCBA

v Super Lightweight & Excellent Mechanical Flexibility
v Support 4 different Stiffeners
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YaAua1alun1INER PCB ¥as JLCPCB wanasiasy

@ JLCPCB  wnyucece? uppoﬂ Resources Oarnow  Myme  wsnye "”

PCB Manufacturing & Assembly
Capabilities

Know JLCPCB's Capabllities & Get your PCBs Bult Fast

Q@ @ @ @ vorw @ o= e (@) B

Rigid PCB Flex PCB PCB Assembly
PCH Spoectcatons
Features Capabaity News Patierns
Lipor cour 120 Layors T e OF COPEE Myhees i 1w EOWID

Controlied impecences 45 Qper. Cefault Kyyer Stack-up

FR-
PR Tp 138 80 1 TGI8 ¢ Tyt P
Aumeem sl
Aoecial AT I I LO00 3

n13ARaan Project a1nuvaaa (Open Source) Lanssisgy

v “ SENTSOR CORE ESP32-MICRO X 4 - (m] X

& =2 C 2 oshwlab.com/sentsor-project/sentsor-core-esp32-micro ¥ = & 0O ﬁ

@ OSHW[ED

Open Source Hardware Lab
Home > Explore > Project Details Open in Edifiiad
s e
: ®
'
' |ProjectMembers Sk 2

Project Homepage Link

https://oshwiab com/sentsor-project/sentsor-core-esp32-micro Co

& Open in Editor

hitps://easyeda.com/editorkproject id s 157b27ed241444092d779b¢

3

3

adamalfath
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n1saf1eiinaly Project wanasiagy

7 DSurya winnayapraait

GOEQSyEDAs™ File Edt Piace Format View Design Route Tools Fabric £5P32 BOARD V3
Ba | Q=46 @QQg o 3
aoy  ANFrOjectsi22 pened Projects: - Start *THPCA 3 THPCA
J
Pt | Fitr l :
Senvee - Oxhmbub Squars tdp =
Manager PCB_Digtal_min)
< DT Close Project & r. S
) THPCA @ Mowed
Kty THPCA Migrate 1o Pro Edition
Ubrary Clone ¥ Fowre
Move
Manage Project » View
Library B wasys
Version * Edit o Outline Membeory Vorsion Attachmeonts Permissions
£ New Schemati | Vombess |
@3 .
- New PCB Attachment
LDC.S: = Download
Colapse / Expand » @ Delete de Menbes Rete Operatic o
2 Refrosh List ®
7z & _r“ s Archive ’ s =
acecs | Teansfer
Share
@ Version Management
=5 View Homepage
Backup Project

n15leuan Std Edition lug Pro Edition wansisgy

v & tx0APro-VZIA-V2144 X+ - o X

C 23 proeasyeda.com/editor °“ = 0O 0 :

@DEosyEDA  Fio (F3) View (FB) Order (A) Setings (1)  Help Q V2144 Pesonal v EN ) wsamya v
= R Ry

¥ Work Space:  Personal . & Slart Page

-i-‘ i Premium Flan . Get
g 0. & wewriya Join Premium Plan Tokaoet Sugpars]
3 02-07_12-16-34 Build your design better

THPCA_2024.01:31_14.55-00 Build EasyEDA better b et g
Cargurerts Soxcng

PMUZO S| o L N
W click to contine oD * e
SENTSOR CORE ESP32-Pro

THPCA Pro Message

Aeg Aucuaues

SENTSOR CORE ESP32-EMBE - - 1. EmyEDA Pro Ve
— -~ EasyEDA Swo
s = 5 B ®
= Padicpated " ,.-J L Cr
1) Caa
e w Projec pen Prey...  New Devig ! t "
O & LE8C-Exampies | New Project  Open Prey New Davica Tutorial Updates Videos ndepondent
Exarnoie Co Qe (ean : ' 5 & 2} New PCB
& Exarnpie_Cclofd Sikscreen Des ‘;E - g ‘ ] - — engine
/ - - "
& Exampie_FPC Stnflener Design wock L [_V— s -

@ Example_Pane! Desigr New 30 New Reus FPC 3D Shell  ColorfuiS & o) +
ootpimt = 30

& Exarmple_3D Shet Design .a ‘ ~ model, Mgy

o Exarnple_Quick Stan G\' l . ' iol @ ) 1 the

Import Pr mport Sta Feedback  Forum  OSHWLAB

N —~ Professionsa
JaLc
A 0O = g W O]
o 2, | the eddor doos
Impan Al Impornt Ki mport Oher LCSC JLCPCB 3D Print 10T work peopery

x

[ Library Log
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€« C 25  pro.casyeda.com/editorfid=9aa707ccea2441718dd972¢e02443527 tab=*7a8e 387135784 (f0a141909295e¢36 1 @9aa707ccea24417F80d972¢e034435.. W = O 3
@D EosyEDA  Filo (F3) Edit@) View Placa (F7) Design (D) Route (C) Layout Q V2144 peconst ~ (RN = G €D wern
F- B &> 5 2D 3D ig A Noma mil B © ¥ -0-0-0~/~-T /- 21 m % ¥ teds - -
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Unil 1 N159aNLUUTISALISauBannsatinduazyindunuy

Welwuedn1nsInTun15M IwNUI93SAUN (Printed Circuit Board, PCB) kay n15Usenau
WHUIIATNUN (PCB Assembly, PCBA) 800 TUlB9U89N1508ARUUNIIATIUBITALISNLABITDIAY
diannseiled 1unRedesdiunaduwwife wazniseenuuuiing1iuntu weleuesnunluluneou

walvinanutnlalasail

1.1 N1999NkUUTLLUIAR (Conceptual Design)
& A & a ¢ % Y i . a
Juppuilfavilun1siinsgrinnufenisvesgnan (Customer Requirement Analysis) lagisy
nnstiusivTindeyaduluanudainisvesgna (Customer Requirements) Jusnfou 91ntuF
% & & @ o = ° a a v & < v Y] ! Y
Toyamall Faonvaeseydudmanse 9 vie nsieudediilunm Wudu undanguainudenis

$9 9

11

aen ldunasneg Ildndunila

113 x5 va ITnanthumios

si=t = '
valdsivnaan A vuasuz 11Uy

4 e
Adaptor 111352 Insfmiiens

minaeulannniuammniana bl vie iama

manm ez 1AoanuuuR afe1R 5a'ld
- = D a QY& Y o = Y%
JUN 1.1 nswdsudeyaievenianlvidudeivuaanisiiaunsainla

MnieshnauAsungudeyaludsdgn vie madeudss Tdudedmussime (Specification)
vesandns Tnedermunirsduardeadudommnddimnssy Wy aunsaiald Gudu) feilsauds
flardudu 9 fe 1wy dunu Arwaunsoly msudsiunsmsnain anuanansaluniswdn maluladeng
9 1Wunu

vdsnnlddermunddmnssineenuud nevhly sfaesudeniseenuuuludeudonlaesunsy

v 6

(Block Diagram) Fusnneu ... 3ndunldsuanuaenunazudenuniulsasiduiusiu Megratu ns



Jeuvfonlnezunsuvesumiaelings 5 laad 1 wond 1Wudsgudueng

220-230VAC —— PowerSupply [— 5vDC, 1 Amp.

\ 4

230vAC® > —] . — —
Transformer Rectifier Smoothing Regulator Load

Supply oyl M M L, —

Vou N AN

\‘ / \ t /\/ /\ N —r
v I\/ \/ 0 t t t t
| v Transformer Rectified output Filtered output Pure dc output
Input Waveform

output

U7 1.2 Mmseenuuuidsufionlnesunsy

pd1nvinseenuwuuluduasnlaozinsuldd fazvinnisilasuusazuaanlidulsasndunusivusas

vaanwatiu

N | <
; 9\ &
Vs b re
o || & )
A | J 21 Ac
|
o
230vAC® » ’ . " "
Transformer Rectifier Smoothing Regulator Load
Supply oyl L. b . —
I Ao AN A
ol V ) ; t t ol t
Transformer Rectified output Filtered output Pure dc output
Input Waveform

output

JUT 1.3 Wasuufenlaesunsuliduesiiaenadesiu

dielssasesnuudn Negseavhnsdenldounsaldiannsededligndewnnean (wu seldfiiulsey
Ussiavla vi3e laleauuule Oud) Ssnsdesendedoyaain Data Sheet vosgunsaling 4 #isieanns

gy . ntdufvinnisiivuaal (M5 Z9desludan ... 2291NN15AIUIN NI5T1809 NSRRI
%39 Uszaunisal Audqus) Ndean1seanunlidmLau

IN4001 x4
1T Cag. B P4
el ;_;{?\j‘, 470uF,25V
[ ~ o { @
|| ¥ 7 N ~ ¥ § =
Vae p ‘C v Yot e i o ¢
il [ Y : Ve
> -\ \ N Y/\v’:_ g 1= = i \ T
L.“T A L \ ‘\
e
220V:9V,12A el B
0.33 uF (Cer) 0.1 uF (Cer)

JUN 1.4 Myuasgasideavesgunsalntunldeny



Wiotdunsiuduin 2asiesnuuuiuantuyinnulaaswdell Afeeoewe995TULINNEIN 9 WA2 NAADS
FaAusaiu (W30 nazud) wargUTsvesdygiunugede 9 31 duldauidesnsvield ... dladuly
AufifeIns azUsuninssluuiielisasyihauldaudesnisiiniuly wadisdvsuudlela o Aegduly

dwan (update) 29959MT8we IR

JUN 1.5 sorsastunngivihnulamudesnisviely

1.2 AMsPRNLUURNRT@nnsalind (Electronics Schematic Design)

Funouiifenduniadeu (W3e Update) #1933 (Schematic) Tigniosnuisasiildadradu
nseenLUULNUNIBIaNnselind  (Electronics  Schematic Design) Junsyurumsadienisuans
Annsinvensassiannseiing %aLﬂmml,amn'ﬁL%amaizmwdauﬂizﬂauéLé‘ﬂmaﬁﬂﬁmaf] A
AN IWEJLLNuﬁ\iﬁme’Jﬂiﬁaﬂ’miéﬁJaﬂLLUULLaz‘ﬁﬂaaﬂLLUUﬂ‘ugu 7 hlansidousevesgunsaling 4 uay
syt dregradudiguiuans

4 x IN4001 (130 Bridge Diode)

T1
\ D3 D1 470 uF, 25V

220V ac %
N
12 Amp T1 1

0.33uF 0.1 uF
(Cer.) (Cer.)

LM7805

Y

DC

JUT 1.6 Aneasdidnnsedind (Electronics Schematic Diagram)

51olé Schematic Diagram figndaaudn ... Taevhly Aazahlulflunisesnuuu PCB uay a$13 BOM (Bill

of Material)



1.3 Bill of Materials (BOM)

BOM €831910 Bill of Materials ¥3oazi3onin gasingiv @llunsudndudn) Als .. BOM 3
Huenansiiosuedr Audiidesinisnantuan 1 Jutu deddtudm Taghv vie Janerlsth st
whlnd wieussymeanBunsing 4 Fssndusonsindouaznisude

IRRRR]
TR

JUN 1.7 BOM wanslinsnuin dusu 1 gudsenaulumeeslstne S1uiuinla

Tngily ... BOM 2gfsdayaunain Schematic Drawing (Wagsiuluuiisazas1adusiall) fegedng 1
< o &
Lurau

4 x IN4001 (39 Bridge Diode)

A T 03 b1 470 uF, 25V ILM'"]
20V 9V Eant
TB [F] D4 cﬂj— CEL - {i oc
12 Amp T 1 1
0.33 uF 0.1 uF
(Cer.) (Cer.)
Item Component  Quantity Description
1 Tl 1 Transformer Pri / Sec =220Vac / 9Vac, 1.2 Amp.
2 Dl -D4 4 Rectify Diode IN4001
3 Cl 1 Electrolytic Capacitor, 470 uF, 25 Vdc
4 c2 1 Ceramic Capacitor, 0.33 uF
5 C3 1 Ceramic Capacitor, 0.1 uF
[

1.4 N199DNLUULHLINAT (PCB Design)

WHIIATAUN (M58 WHUI99IAUN %S9 Printed Circuit Board, PCB) Af® wauldudiii (Ldu
NDIUAY) ﬁi%’v’?iamiaiw*mquﬂiﬂi&ﬁﬂmaﬁﬂé dielidua adniiiadaiulddues .. waviioliidu
noawnsiuns (adviu Bideumnumsiu) iasuiuluaaelivusiuauiu



3 =93 o
lﬁunamﬂm%ummmum

o = a ¢
Qﬂﬂiﬁlalﬁﬂﬂiﬂuﬂﬂ

U7 1.8 wknaasfan (PCB)

wufigiondunosunszunwsuauulUTiasdy . isagiusiunauasung 4 (Copper foil) 118aRn
drfuusiuauuildidug (Substrate) (fanruidnladne 4 auuAildnm Glue) Audiv) Wedadauh
FefuSeusesuds wwSenin Copper Clad Laminate 3o 13enge 9 31 CCL ... 9t avvimsvdn
noswnsduitlidesnsivll Tnelindomzarsidunouas (LeiiBesin a1evoas vie a1e29s)
3wty

nseenkUUAIBLdUVaIAINLd R adaMTENIINRARng 9 (Wi 9nuaunsaintsluddnuigunsal
nil9) Wiolmduluau Schematic Drawing mufina1iuuaitiu ai3eni1 PCB Layout 1ules
Copper Clad Laminate (CCL)
E—

vianoaaaluaiu

b

f'lidasmsesnly

y
M3vanLUVAIBIdUNBaLATI
Copper Foil :
PP \ ~ 15113877 PCB Layout

Laminate 139 Substrate Faiunuau
JUT 1.9 UUIMNIINTATIUHLI SRR

teenuuulianeveswnsegniinies (Single Side) vesunuauIuAaziani1 PCB Niflaneneuniiuies
%30 Single - Sided PCB yhuaafgaiy 1sfaunsaeenwuuliitianenesunsisaasniy (Double Side) f
19 @93g139n91 PCB Nillanevoiuna@esnu se Double-Sided PCB



Top

Side
Bottom ™ L ' SR
Side Copper Tracks
Single-Sided Board
Through Through
HolsVia Copper, Tracks
Top
Side
Bottom L
Side Copper Tracks

Double-Sided Board

U 1.10 PCB WUUMIANENBILAIATULAYT Uay WUUTIIA1ENRILAIARIANY

nseenuuu PCB Tillaemewnsildionsaszninsgunsalogisaosinu (M3e fifuduvosununowns i
9giiodn Tapetu 3 2 Layers) Afivanuunn (AUNI19817) Y89 PCB a9 ... A1@0sdu wse 2 Layers 69
= < 1 I3 a v % Y o oA @y & ) Y A
fuwadnline ... Aaunsaiudewdiluimeiudnils wu 1u 4, 6, ... u 1 Judu Tngagdesdinsuauiu
Auegsening o 4u Wsldliaenesunsdudaniy

e 2 Layers

Top —»

Green Solder Mask

Bottom —»

4 Layers

1... Blind via
2 ... Buried via

3 ... Through - hold via

SUN 1.11 wstnaasfissisuuiianenewnd 2, 4, 6 9u

INANANINGITN dosdluruauIunuegseniiuiy (M3 aevewnd) wisedu ieliliAnnis
871995 (Short circuit) AATY ... AMANARD WAIALLTONA18199TTEMINTUAUldeesls . Amauf
= U « = . 9 v 1

ARBRNAY “1I8 (Via)” naae

g AfD M1919193581INea183993 (@1eveaund) Mdesnsiidensaidimeniu wiasimesunsuinlug
Marwenlidulideuanenasiseiy



nanlaeyily e axliegannszian fe UssinnusniFendt nsleads (Through - hole via) g 13e
flargnzgananenesunsiuuulUindfianenesunsdnudnswes PCB duszaevesunsiulnasiiouso
dhfudethefituegifudeenuuy  Ussiovaesiie Uatedids  (Blnd  via) Visussamiasianzann
aemeunsnunils (Fuuudeduansduladunilaintu) Wgtuluves PCB (vio dunndte « fife
Uanednduazlilludoonindsiunseing usazmgmegiuluves PCB) Ussinnitawife wesids (Buried
via) Betszinnilazegszninedues PCB Tavagliiidulasunildindooniniianenowuasiuuy vio
AUA19YDY PCB LAY

v

aNeeNkUY PCB (PCB Design) 1 liilguaAviiniseaniuuanedas (PCB Layout) Wity ... Heanuiuy

'
o =

gfpanmuamedl  agldmaawasuulny wuwiile  Jauaudimdiiedgnals . Jagiwnh

q

Substrate (wiuawiw) azwuuby wwile dauaudAnidli egels . Fsewdiudn ladldud

ONLUUAIYMITHINUL LAFDIDDNWUUBNUIITANUNMUA .. I8N N1TOONLUULNUINATAUN 158

PCB Design Tueq

1.5 11955 UNNeITes
wWeliniseenuuuliunsgiudlansadusenineeenuuu gudn  wazdldou  Avsdunsgu
Anduiieldusiuiy Adeuduife wnsgiu IPC (IPC gouann Institute of Printed Circuits (noullge

11910 Institute for Interconnecting and Packaging Electronic Circuits))

neIRuMIBRALLY

IPC-2221 / PCB IﬂEJT%’].].']_J

GEMERIC DESIGN

IPC-2222 IPC-2223 IPC-2224 IPC-2225 IPC-2226 IPC-2227
RIGID FLEX PCMCIA MCM-L HDIS MSCRETE WIRE

|
1ne1321nNU09 PCB (based material) iaon 14

gﬂﬁ 1.12 11nsgu IPC
19BUNINYDY IPC 2220 Fausznoude
IPC-2221 Generic Standard on Printed Board Design uagagfioin i IPC seluiilu Subset
IPC-2222 Rigid organic printed board structure design

IPC-2223 Flexible printed board structure design



IPC-2224 Organic, PC card format, printed board structure design
IPC-2225 Organic, MCM-L, printed board structure design
IPC-2226 High Density Interconnect (HDI) structure design
IPC-2227 Organic board design using discrete wiring

IPC-2221 Generic Standard on Printed Board Design

IPC-2221 fip wWINN9UIRS§ U (standard guideline) Mlddmsunszuiun1seanuu PCB lag IPC - 2221
w3TYNEITU N13IAIINNTERNLUY (design layout) MILanIsIenIstud (part list) Jagitunld
AasanUAnIINIenImaznaln (mechanical and physical properties) AauaudFnslni Aaaudanig

ANTOU Ly DU 9

uanantiu unguil (PC - 2220) fausneenifunuusznmues PCB Fe 1wy IPC-2222 1Ty PCB wuy
uila (Rigid PCB) IPC-2223 1u PCB wuusay (Flex PCB) IPC 2226 18u PCB fiflanammnuviugs (High
Density Interconnect (HDI)) tHudu

Rigid PC
Bipd plp Flexible PCB

PCB tuuida PCB 1iu8ou
(IPC 2222) (IPC 2223)
3
PCB uuuids

e PCB 1IAMMMU UG (HDD
uazooulyau 5 o da s
311y PCB wuudia Nilvianetu

(IPC 2226)

30U

Rigid-Flex PCB

U7 1.13 PCB Usgtnmeing 9

dlewdenuda (wWu IPC 2222 1 Rigid PCB) fagdauundn... 1w



LAMINATE
% Rigid Copper Foil Layer
endszianues IPC-1730
i IPC-4101
Laminate LUV IPC-4103 .
Copper Foil Layer
Flex
IPC-FC-234
IPC-4202
IPC-4203
1PC-4204 REINFORCEMENT
HDI IPC-SG-141
IPC/JPCA-4104 IPC-A-142
I IPC-QF-143
IPC-1731 — :
POl | T JaquesuusanlFanu
IPC-CF-152 IPC-4121
3 IPC-1731 ::g:ml
5 i IPC-4562
N131aan Metal Foil s \POAa12

U 1.14 nqueaefiieitasiun1seaniuu Rigid PCB

WBNAUANDUNEBNWUU PCB ka7 ... N158519 PCB ANu70ankuuduunty (10U @519 Substrate AU
aeals) Anaunindivedlsenuyin PCB fes1eazidunansslinslifosasdniutauintiuile ... ag19lsA
v aglld n:l'l o d' a’l’ Ly 1 @ 1y [ a{' 1
1y YagUuiidilusunsy CAD Nievinaastinanss wazdiuuiniagasnsuiuiinggIu IPC aufinaiun
agudn JwvhlidianuazmndeeoniuuiIniu wazilieesnuy PCB @5audd ... oenuwuuiinnisds

Gerber File lUliESua1awnadn PCB vy PCB 2onyn

sU#l 1.15 Wooenuuu PCB 1aSaudn Adsliidinesiues (Gerber File) lulsiguan PCB

1.6 NNSASLLEUIIATNUN (PCB Fabrication)
A Y oa ' a Yo . Yy a Y s A &
\IDENAALHWIATIUNIASY Gerber File win Adzmsiadeuanugnissvadlidiieiunisnsag

79391 (Recheck) MNTUAILVWHLIIITAUN (PCB) arudlis1eanuwuuLenty

WaAMUNbaNSEUIUNISHER PCB TulUaddy ... @uufdi awvin PCB Nilaneidunadwnsdadanin (Double

Sides 130 dangnoIuasaeItu (Two Layers)) fagu



!lﬁiuwammé’mnu

3
UHUAUIUAIUAAN  —p Laminate

uriumaaAIdILaN / Y
atemaaumId LY

Core

i

Top Layer —

Bottom Layer —=

. ¥
Through Hole Via IFa3atanauadtiadaantiwddaiu

SUT 1.16 nszuaumswasy CCL idu PCB wuvaeswii

Y

] [ a & Y Y v 1 1
Tupaunan 9 xlgusanunludlansguiiuans

°  ar ar 3
1da ccL indali ldvunany
#2am3 (@mruIAYea PCB 1

' f aonuuu1d)

& = .
19123 MBIATEIN Through Hole Via

L -
LAMIMTauaAuLazMANUT=01A

E ¥
i e lues (Photoresist)

¥
Naaped1uu0a PCB

111 Negative Image Film 310 Geber

. ¥
File Nignddanliadasdu

111 Negative Image Film 312139@4
’
vu PCB inihen luaa 13idh

Y ) ) v =
MDA (ﬂaQ'J'N‘lﬂﬂ?QEﬂﬁn:

138n8)
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eugadanst I Tamarmuildnlilds
¥ v )
e luaas=ze=namiig e luaa

= o 2 o
ﬂQﬂHﬁQﬂﬁﬂi1qﬁiﬁlﬁﬂﬂ$HmQﬁ1

| a ¥
vuruilanooan 11 e luas
=t ” = A
ngaudsaaililaanazudadia

= !
i lddadremaiaii e luas
' s v ar
dui lignuasdansnlrlean

¥ & "

azgndseen 1 masmmzdiu
= =2 ar
Audad (312 launaa
ans1 1 letan) Anaduu PCB

. - ) &
11 l1An (Btehing) Areansiail 1iie
naauAIa 21N 1) Photoresist NuLAIA2

Yariue 13 sz Tauasaiidasan

- 3 ) 1 oA =
11111814 Photoresist adavn2
naauainen lluazmanuazaia

-y Y
PCB lléelunanfsanu
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1 ldman (Plate) tiaadranaauaa
3 H .
wnﬂugﬁm:ﬂ (Through Hole Via)
suilumsiyenalenaanigoiniy

¥ o
IINY

N Green Solder Mask (Li"caﬂaﬁu
= A =t =t

dadamlin) uaz wasuAYNAINRAT

Y & E R

@oams (e lidanine)

a & o ' o
wuwmtmmqﬂﬂm (Component

PLEZdOH

Layout) U1 Green Solder Mask

ol

o

11 Pack daliigni

0£8Z\d:

JUN 1.17 nzUIun59n Bare PCB 8813418

1.7 asgunsal (Board Assembly) wazyinin1snaaeunN5¥UYeIUasn (Board Testing)
71899109 PCB mmﬂrzlimﬁmLLazUizﬂaU%umuLa%L?EJ‘U%’@EJLLﬁa AAEYIN1TNAABUNTYINIIUVDITUINUTN

- ° ¥ a Y A '
a9iudn vhaugndesuisieseniuulivsely

JUN 1.18 yhmsnade uiuuai iy

fnFusnwihauldnuieenwuuld .. Aviinstuiindeyansindmyaiamugann 9 Aiseanisenliie

[

AvLenaNsaaly

Tunenduiu rdunuldvihauldauiesnwuul’ .. Adeslsuwdlrduanuaulemuiesnuuuly ..
nsUsuunle «q MARTLLY 9¥@as Update Tu Schematic Diagram, BOM, PCB Layout AagL@ie

u9ass (lwewian) gasrauanuenvrlilaindayiusiig 9 dees isgludedilssnundadunuly ..
Jesimarimunelin deddiniasietneslsdng Tanigaluuneunds Aiialangndesiuduediels i
st ddyaasiuiinuneenly Aaslugaadeninssln dievgldgouusundluly ... udwinduenans

wredslUTvnelsaausdunisasly
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1.8 4avitenasiineIUenun1Teeniuy (Design Documentation)

sUsILazdRTLenas R funseENLUUTLS T R 1wy
1) Schematic Diagram (Assembly Drawing ... 913
2) BOM (531819 115 Update Trviuatesae)
3) Data Sheet vesgUnsaidldnnseliaddiltianansamlsiily

4) anguHuALN (PCB Layout) wagsuiiain13319gunsal (Component Layout)

a

5) FN1snaaeuTuu (Testing) wagAdny i inlaniugasie o
6) tuaensunlatlyn (Debug Symptom Guideline)
7) (ABIN3) UHINRTRNTIUAT / Lresasiiduduanuiuwuy
= o &
8) lonNa13au 9 AuANuILTU
9) NPRNUUUATINIEDS (Second Design)

aoefnrialud ... dsrfudeanuuulasinduLuy (Prototype) TiffugnAnsevila uddn niseenuuuay
LS amufinananuudfeang ... drgndesnisiiduiisesnuiduuitu ldnuuduinauiula
(Reliability) 731 duAnazldleuiu (wu o1gnsldanuu 5 Dlusdisdes) azeanuuuseils 2

fanAiuseansnsndalaids nsUsenaulding viudald Yield (output/Input) x 100%) 13192
ganuuuagdls ? 3e gnAnseenslysiunu (Cost) 61 1513z0BNLUURENLS ? ¥i0 15deen1slAnAIY

Uszndalun1snds @andne Usenaudis nagaudns) 151980ontkuuasnals ?

o A 1 & 1 o § Vv ° Y . = & o
ANFIDYNNNAINIULNTEY  gouvinliApsyinnIseenikuug (Redesign) BnASY (UNS7IlSen  Second

'
a

Design) tigvindsiignA1neensivindu Tuwdves PCB Design waa i3aeiliiendas veliigainguauans
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sanuuutie linageuldie

4 g9
sanuuuialy
o & 2
HEPIHELINIL

3 & 99 a FY
' aanuumwa‘lnwanuau
~ TiYieldga

Reliability

ponuuudiol |50

for
0 3 M
gouuansldde B ' panuuLio i
Manutactingg a .
. Hanlade

4 q v
oonuuuialy

Advanced PCB Design Usznou'ldie

U 1.19 138af1iignfiu Second Design

#1089 ... Design for Manufacturing (vhegslsazndnlens) ... vihniseenwuulnl lnewuasugunsallv
Ju SMD Tiunnige waraansuiulaanuaunsavesniassdnsildaululseny

Cige
.r‘ll (3] (87 A7 6 R 87
eseeeees

gooececossoso00ccessceee

gﬂﬁ 1.20 sanwuulndlagldaunsaluselnn SMD (Surface Mount Devices)

50 aanuwuulvdlmdu Panel ... aruiivuisanfaiuisaeanuuulmidu Panel 1o wWislinanlaisiau

U7 1.21 nseenuuulilu Panel iondnlasidu

-14-



Design for Assembly (enuuutiialndsenaulade) .. naluansdssnulszneuduaiu (Mse wam) T
malssnuagAnnaimuAntnauasdiornau Sslsenevsnidededddinaiuiu Ausslunisusenouiag
ganuluse .. dvhniseenwuulidunulssnaulddisuasldinandu  Ausdunisusenauiazanas ..

Usendalatuay 1 v wannisauduiusendalanilediuuin

JUN 1.22 mseenuuuLitelisenaudty
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undi 2 m3wdn Copper Clad Laminate (CCL)

2.1 PCB Manufacturing vs PCB Assembly (PCBA)

159971 PCB %0 PCB Manufacturing 9zmu1ef 1599 u7inGaukwIesiinsiiuan (bare printed
circuit boards, bare PCB) luvausdi 15901uUsenauniuieasiudd wie PCB Assembly %30 PCBA ay
e lssuiinszuiumstinnigunsalasluvuusiursasfaniiuen

Bare PCB PCB Assembly

gﬂﬁ 2.1 ANULANANNTEUING PCB AU PCBA

Uaquuil Tssaru PCBA azillunuu Tum Key TngvinisdnmgunsaldidnvselinduazBare PCB (1

BOM) wiatnunusenautdnnleny

2.2 NzUIUNSNER CCL
15997911 Bare PCB aunaluig) dauu1nazsiuan1svin Copper Clad Laminate (CCL) (439 U1

wiaSen Blank PCB) to1biAne

Prepreg (Laminate)

K
- /
+ AP

Copper Clad Laminate (CCL) Bare PCB

Copper Foil
=i = & 1 | Ao 'Y 3
U 2.2 Ansnsn (Prepreg) unduuduisasilandalilaasgunsel (Bare PCB)

N"5a3574 Prepreg veasunan nsande 9 lassll ihunuledunsnet (Wu Glass Fabric) Tuyuis@u (Resin)
Wi (munmdeuliidilaledng q 41 wailowdl Resin Usznuegiaesnuvedleduasig) annduihle
duasgnngumestuliouanusewentitiiiamils  awihlileduasevinyuisgulidnuaengundne

YUNTU 1170 YUY ... TeNUAUTEIN WiUNSINTn (Prepreg)
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IS WP 111 Glass Fabric Tyusdulizy

Resin |

Fiberglass |

Resin |

=

93802 WiN3n (Prepreg)

JUT 2.3 ANTINYDINTHAR Prepreg

PINUULHUNT NI NNTARBLHUNDILAIUI 9 (Copper Foil) ... G1UALNUVDILASIIEDISUNDE
nanewdu PCB wuvaeualeas (1se iineaunsegivaaain) ... oUantiae? Aduwuuniaualeas . waa

Plunadnsenusau (Heated Press) auwkunsinsnnddd (HJuiiuaniiiug (Laminate))

= 8 a
AAdARIEANNT DU
| Copper Foil Copper Foil
=
T Copper Foil Copper Foil
Prepreg 3z1319¢2 Tuaam
ARdARIEAISBU 1

4 2 oS = 2
TULUIAIU 1T 'Ii]xL‘ijﬂL']_JLI
LiFU Laminate

gﬂﬁ 2.4 970 Prepreg wndu Laminate

S dnviaasnfimsyhanudnlaneuludosu Aefin B - Stage fiu C - Stage ... nszUIUNIIWAR CCL
lUlunmsn ansautseenduaostunouldun nswanwamsn (Prepreg Manufacturing) Waznns
wAnanfiium (Laminate Manufacturing) .. U19ASs Prepreg 3ensnegnein B-Stage wieuruinin
(Bonding Sheet) Turaefiandumdendi C - Stage

o 1 = o A a 2 o ] ~ Ve
A111 B - Stage Wag C- Stage 11889 @N1MUBITEAUNTEUULITULTIR (Cure) unnteeifissle ... T9iln
ANde 9 AAe SLsTUTIBUAUINEaUEYIVal (ENNAINTU A - Stage) uaaliausouluFoy o auds
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a

afifvun (EuNidn 100%) Suaziudsuanuzduveands (wllouwduld) asefiSondn “C - Stage” ... 1

fininusouludn 50% aousiuazedseninananeseninNveRvaLar ewds (Yuaae 9 Auvuugy

=l

39 Yunlenyu) nsatlisendt “B - Stage”

foll 1NIBUIUNITHAAWNY Prepreg Law Laminate Aatlasiuly nssuiunisasiludagy .

B - Stage :)'/'—?
AN Epoxy

Prepreg
cut-to-length

Pre-build

Copper Laminate
lot testing
s ~f] o
Cut-to-length Prepreg and »
copper lay-ups
" Tim
Inspect /

— afyiv Cut-to-size

JUN 2.5 nsgUIumsWEn CCL
dielihanudilalaiedu ssneey o gluitagdiu

2.3 NIPUIUNIHAANIINGA
nszvuNINaAnTIsnaz dudsguiua

Prepreg
cut-to-length

JUTN 2.6 NTLUIUNTHAANTLNGN

fhusiuiiduleduaseit asgninuneiesnaindiu (Cloth unwind) wazyillifs LduAdouUNIMSTY
(Epoxy resin) Faduveuvnaiaugy (Impregnate) (@ipuiute1dnuguin (15%w) Tuled) wiindeusiuy
vemselvinusau (Treating Tower) @azAny 9 WiauSewieliinu]isealudianasniuiouas
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\5%URzi3U Cure vediu (Liudeinuduvesuds uanldwad egluaniig B - Stage) windiourugnnas
WesnlilsuulazAnlrlauuin

MsuassTukaznIyuRilewia (Fiberglass cloth) asdudssuduand

=E2®

Batch mixing To oven
tank 'y
| Me!eringr\oﬂs‘ ‘
. @©
% i

Resin bath

Fiber Glass Cloth

JUN 2.7 NMIRENLSTULAYNTYULTTUY

9n3U ATy Wienviazane (Solvent) s (Catalyst) waz @svinliudeda (Curing agent) N way
fuddanaw (Batch mixing tank) waunAulingaiu (Holding tank) uwduassunfiensyurin (Resin bath)
udalviEnlowda (Glass Fabric) wndeur uiinetsdy @aasiluduasuuss (Reinforcement) Tinusnlewia

daludiloumazgnisluiiunenssuuulatuniilouauiou (Heat zone) anglaunieiuy ... louwsnae
ilvimvinazangludiudsenausdussmeeanty louseunaziiliiiedmsunis cure Ls3uliiidng B-stage
ulgnsinsneanun wahuduihunsethludaduntusely

-y =
vieAosuvULany

o Treating Tower
T NS " i B
[0}
Raw glass unwind Prepregxwindup
) ©) T o
& [ >
/' eo@, @
Tension controls A

Tension controls
Resin application/coating

5UN 2.8 mslinnuseuiialilansinsnesnin
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2.4 ASTUIUNSHAALNUAINLUA

A 1% 1% ' & v a .
LN@I@ Prepreg BRNUILLAT maiﬂﬂL‘UWQIﬂizUQUﬂﬂiwam Laminate

Pre-build
upiY Prepreg dzgminnGsaduld ldanumun
3l 3 = ]
g AuAaaNT 1A INHUNDIAIa 1)

Copper Laminate
d } lot testing
Cut-to-length Prepreg and »
copper lay-ups
= im
Inspect P
_— P Cut-to-size
= -

JUT 2.9 NS2UIUNSHARLHLANTIUA

A % . a ) Y 1 Y I Y
NFUNEIULN I Copper foil aggnadoenuatiandalilavuin (iriuusy Prepreg) wani
NANFRUAUUUYBIUNY Prepreg (1130 Y0 Prepreg NIVANELEL)

o ' . o ° 3/ - '
@ALLHY Copper foil Tifimiay WRMINFDUA VLAY Prepreg
ey Prepreg a3 (158171 Laminate book with copper foil)

'g‘dﬂ' 2.10 M3W3LUYA Prepreg Uag Copper Foil

niuazthunnndn (press) Wmiudenudeu ... Ineisaziiusiu Prepreg + Copper foil (lu
sUA® Laminate book with copper foil) snetauiulagil Press plate s Adnniwin wlduy
Tonzuanuaadusaiusenign) Tnsfusiuliarudou (Heated press plate) aefmutunavagauayd
unulelasia (Hydraulic rams) duukulfnnufeudmiy . asniseelfinnufeugsduiiondsuan
B - Stage lUg C - Stage

-20-



Heated press platen |

Top plate [

tional b
(op ) \Lagging material
-}
Laminate book
wlcopper foil —

_
<«—Press plate

_
—— . -
Carrier plate—___ +——-agging material
e —————————————————————————

Heated press platen
Hydraulic rams ——»

JUN 2.11 msnedauaglvinuseu

A [ 14 12 = 1 @ o 1< . aa 1 1

Wanadnuazliruioulusveenils wiy Pregreg avulady (\Wu Laminate NTuKunewaseg
AIUUY (kazenuans) antuivzyiliiuias anduitandaveu (Trim) Wildauswinunsgiu wiou
& o -~ % Y o Y o A o o’ N o %
vihn1snaaeu vie asavaeulilanuderiiug wawitnisPack wedaiu (Msedaldlignan)

unsaly 9znannen1sun CCL UNAm Bare PCB %139 WA11995ANIUEN
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UNA 3 NISHAALKUNRTNUNLUAT (Bare PCB)

Unil 9¥nanaten13u1 Copper Clad Laminate (CCL) il Bare PCB snugusinuans

CCL

. - -

wazalINeRaN1TINALL LR

Gerber
File

Bare PCB

5U# 3.1 msvh CCL Wiy Bare PCB

i519gAeiuLA PCB Milunuuaeswin (Two Layer) wintl nSgUIung

q

a < a 1 I~ [
LVIUDDNNNTUNTZTUIUNITNAALUUNY 9 9zLUUFU

DFM Check — Etching Electrical Test
h 4 l l
Cutting of CCL Quality Inspection Profiling/V-Cut
1 k4 r
Drilling Solder Mask Fmal Inspection
h 4 4 1
T/H Plating Legend Printing Packing & Labeling
L 4 k4 v
Layout — Surface Finish Ship - out

UM 3.2 N3¥UIUNIHER Bare PCB
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3.1 DFM Check
wiannlsanulasuludinesives (Gerber File) uazlonansAgITBIINGNAILET AwLTUME
n15%1 DFM (Design for Manufacturing) Check ...

Ingmlunlssnuasiihensivaeulrdinesiveindsunangnandeneud danugnasaield (Check
and Review Gerber File) ... lngéhansivaeuazlivendwisilalidinesivesvasgnAuunuuasningie

$N1IM5IEDULALDIVINITUSULATIAIUALIWTU Wi AN AR UNTZUIUNITNERNTD I ...

%

3.2 Cutting of CCL
\10997n Copper Clad Laminate Miluingiufizonnainlssufindn CCL W aziluruvuining

9

¥
= v

LSy uwaveniidanysnuuiousguuiini deudsiesiandaliiiuiiveuaaseunudents u
AUz ntudsineenduiu q amuruiafidesnis Glsllensautenmsavausudnsliiousae)

JUN 3.3 11 CCL andinlyilivunuagyinaauageninuia

1 '
=) =

fiowmilaimsmsuifie M19l590u01992v1 Panel Design ialindniuvesgnivanesiglanion <

[ VA (%
v v A A &Y

w Veilieysendanaitunisndn antudsiindauisesntugnAusiaseluniends dsguduai

. E

. anm A m

Az

=

D F

EJ EJ
gnmM aniD
e AR finan@199=1i1 PCB Layout ¥93gna
3

' "o Y
vanganemn laaaly CCL uru@eiio
g ¥ L 3 a o
wan lundoudu udrndaluniends

JUN 3.4 n19l599°1487193%91 Panel Design Litelinannulansauriu
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3.3 Drilling

Tunssuaumagun PCB Hu axiifiBnansdniiduiieatosdio uiu Entry Board (Huusiu
ogfifloanns 9 iletestuimives ccL liliduses waztoszuienmdouiiinannsiang) uas
wiiu Backup Board (Juusinlifienlises) Jeazdesgniundnlyivindu CCL ierhludsznufugausiu
CCL Mbwniang (Ingazianzusiy CCL nsdoufunatousiu (Stack) lunFeui)

Entry Board Backup Board

g‘dﬁ 3.5 Wi Entry Board Wag Backup Board

TuROULIZUNY PCB 1n9auiula1719ULLKY Backup Board waUnviunieuiy Entry Board W&
PNRULILATE danliuiuiig wdin1sianzg PCB ausuviisil Geber File fviuaienly

Spindle
(350krpm)

PCB Drill

o

Table

JUN 3.6 M3agguU PCB Mnedou o fiu

N uen PCB AluMsanzgiaieananiu diludnaveusiianzuazveu PCB TiTeu (Deburing &

Desmearing) WaYiNAINELDA

o 1

JUT 3.7 fMegavesgiianzuy PCB
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ATzl PCB Mianzgiiuuesuds .. 91nilisnaziiluvi Through hold plating vie wade 9 Afe
asnmeaaatuinlugiisentd ieliideuseseninveuwanisdesinudiiedy ... udindeien

A¥91MINASI

3.4 Through Hole Plating

rou Plating T IugﬁmzLml"isazlajﬁmsﬁamiaiwdwwaqLLmé’muuLLazﬁmdN a4 Plating
ué Tugfisionlfasfnduneaunsuns 9 Jusn Taeduasdousessuimowuasiuuuuazduaa . Ty
UnTel Ium&mé’aL'iwm;wamm’l,ﬁmﬁu (Copper Plating) \islifaneveswammnldnuderivun
'vuaqLL@QIugﬁazuuw%umwulﬂﬁaa

Plating

I

gﬂﬁ 3.8 Through Hole Plating

3.5 Layout
a v v A ¢ as v o ¢ acs = A |
SUAIEN1TIAWTENDSANSN (Artwork) Pdedldnu ... ersndsnuingis Raunmangvesany
2925904 PCB Nldlunsudnunuiasiurinidanuauda Inevluaniadsnasianudssian: 1) suatewdu
weeidul PCB (az1u Positive #58 Negative Film Auaiuaadusdidulunislden) 2) Solder Mask
3) Silk Screen (Inevialuagyilutuneunseningivlutuneun 3.2)

JUN 3.9 nMsvhensaisngUaneiduuy PCB

malUARe A5 Layout #se sheuuuasul CCL Mnanuiten Photoresist 1@1l3wan ... dhenluas
(Photoresist) Aowadwasuianisfianunsaviufiseniuuasls  dwaliuinailausaudsn  (13e
mell) Welauanslutieail (Developer)
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uasdanilalaaa (UV)

Exposure

wadanii hhlama (UV)

SUN 3.10 vhmseneuuuasuy CCL Mdauienbiasl i

v

denluasuuuiiugosseliureneufiaziludrowuy vlddenan . Al ATy Tneeh
vhenluasitliuraduuiy (Layer B) wdwUstonlSuuuduiidy (Layer A) widnsfuseuniuiidy
(Layer ) ooty nanldnufhilduunnadiuuures PCB frdoutenluawd (wazans dudu
PCB @oenii) Wdaneuas UV diudlauluds PCB

Photosensitive Dry Film

1inzasvu PCB

0

131

Dry Film

n

2
29U

In

HUnL

ol

sUt 3.11 vglauasiifu Dry Fitm

Weaeuuuiaiaduua A CCL luasmeien (Developer) ihenlhasdulanlaunas UV azudeinfn
wueguy PCB duililauuasarliudsiuargndseenty ausiognenaguiueang
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&

Dry Film / Photoresist

g Photoresist

(Hardened)

¥y
11781 Developer

-

SUT 3.12 11 CCL andnashe Developer

3.6 Etching
solufldansiafiin (Etch) newnsduilifiviehuatnoy (wanwediiluguun) senld fay

& A v v Y S sv - P &
L‘VTa@LQqua']EJV]@QLLﬂQWW@QﬂWiL@WI’JLWWUU f\]']ﬂﬂﬂﬂa']\‘]uqﬁﬂjLLﬁ\TV]LﬂaEJU@gVN‘l‘U

UV exposed l

Photoresist )
(Hardened) |

Blue Photoresist
Stripped Off

JUN 3.13 Tdansindiianesunsdiunlilll Photoresist 7isly

3.7 Quality Inspection
Tumauiiizidunisnsisdeunmnmues PCB MsmwanTuun wu gin anewduwiameluniel
3o 931 A q Wulumumnesgrundmualivield
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4

JUN 3.14 agiduneunvin
nsnTalaeily dnagld Automated Optical Inspection (AOI) 30 NABIVYILLNOATIILEIYAT

AOI Camera

» | OK |

- A

Get image B

H AOI Analysis

gﬂﬁ 3.15 MANNNSNIUVDLATEY AOI

[ 1 PR @A 1 a 2 ¥ ) = a [y
NANN13918 9 VoATDY AOI N1AD 018FULKHINITNLIINDINITNTIIEDU LLmuﬂULﬂswmsumgﬂ

UKL (@9337 “A”) ddfumieuiuifiedn OK ... ddusineiu Afeduaiasiinnisnsavaeuiulid (No

[ '
=) = L%

Good, NG) %139 H9AUNNTLATUEULEY ... AI9819NITATIVEDUYTIN AOI Lag Inspection

9

119ADI9ABY
msndoavee
ﬁm"agwfv"a
asraaouliy

= K
azPyANINIY

JUN 3.16 M3A593938 AOI Uag AMEANENNIUNERIYEY
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3.8 Solder Mask Printing
solutsAvAiun Green Solder Mask asluuu PCB ... wdtinluauler Solder Mask wits

Green Solder Mask Printing Machine

g‘dﬁ 3.17 NuUN Green Solder Mask aauu PCB

Solder mask  dinazyhunanTagsdumsizanunsaimvihflanduiavluwdveansimunu
& = [ ! LY ay va ' ay v 3 ¥
Augu denuduauiugs nudenstanslanuasnusogamgilags Iauszasrvenisly Solder Mask
ffe iedesiun1sdnins (Miiinannisdan3) desiunisyedadusesuuaenauniuuuein uazsds
Jesiulalvinesunsdudaiuenniadauisaiiiinn1seendinduuaznisnianseuvedaenaIuwng

3.9 Legend Printing ... (1130 NUN Component Layout a3uy PCB)

MHULNTIY 13UARBU PCB 78 Green Solder Mask wed ... fliifmunde JUse vise iAn1avesgunsal
L3 [ o %4 [ ¥ = o o ! L4 k4 a

- ansegUnIalas PCB Aonavziiliianduauls .. is13wisnyiuarsuievesgunsal (nfeuiiania)

aaly

PotS Pots Poty

» l] I] -
AN n.y ly. ]
50K 0 208 o 2y

Legend Printing Machine

gﬂﬁ 3.18 N13ANN Component Layout a3ui PCB
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3.10 Surface Finish

Mev Surface Finish Hu  ARen1edeulinfivemeunsuinusumiildideudegunsal
(Land Pad) #3auU31ia4 Via Hole wae Test point snlifinisvih Surface Finish wdagiilviineend
wiuuumesuas  shlsiinn3anldonnuazsils PCB Mhlsifiefosnmidesangaideuselsiauysaluay
nsfinnseuremesasInMsvuFAzenendnduiuoinie

Tutlagiuaeyi Surface finish naneUssanmeniu luiillagvonanifaue HASL

Hot Air Solder Leveling (HASL)

E‘Uﬁ 3.19 Hot Air Solder Leveling Machine

HASL (nMstUang (wdeu) smeausew) WumedanisanuisiuilansBuhuutuuenasves PCB e
Untosiuiiomeuasidudals wu gadan3 udu ... lnsansildian3usznausie fiun 63% waz Az
37% nszuaunsilusiegy

: Hot Air Solder Leveling Machine

r~-—"—"="="=‘"=‘""=:=mr=mr= 1
‘ Preclean ‘ .#- | Preheat | E— ‘ Flux coating ‘ !
X / I 4 ‘ / !
‘.l Post cleaning | h fg\r;gﬂi]fge -~ ‘ Solder coating ‘ E
i m i m i ma—a—.— a

U7 3.20 nszuaunslu Hot Air Solder Leveling Machine
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NSYUIUNITBUAUNILNITANNYINAIUELBR PCB (Pre-clean)

NUuLLATEe Hot Air Solder Leveling Machine tasasaglvinausounn PCB a1ntuvziinalngu PCB
Y a O A o g vl Ad @ 7 vy &
addufsansazanefun/memivaeuvan viliiuindunewnmvangneaulisisasasaied

VRIINU 1ATBILAY PCB Yuan ’ldaufounianuduasimnalniiauseussnuiadigluiia (Hot Air
knife) ...

=~ ! v & o A a | & o Yy o aa °
Wl PCB fwanfoull nsUaniduiuazgnaulaseniainuesn iludulnnidanuuiuazadiaue
f 27nTuL PCB lUd199nATa (Post-clean)

3.11 Profile (Milling) %50 V — Groove (%38 V — Cut Scoring)

Mnfinanaudiin malsanudesiuuuves PCB v3gndeine o unnaGesiuliiduuy PCB
Wamurwanasgiu (fe foonuuwhnsesnuuuiu Panel w0l .. fduanfdonhnmsansies
(milling) w38 vsoesin (V — cut) tielaunsausn PCB senuniduiy q ldnudeinis

“milling

gih?i 3.21 N9 Profiling (Milling) wag V -Cut

3.12 Electrical Test (438 E - Test)
wid aziinsesvdeulutunauulsn 9 uUnad (W v AOD wAlllesIINIAUNNTBI01RHIUIN

Anunn (Wu dauivinliAnn1sdnaeas (Short circuit) sswinuduvesunsaotdudnuuinduny ... fsgu
Tuglasniidaly) msgeenisaneguilSeuiiou vie geneaisn e1aazliiugaunnsanaitiu

¥

& Nt @ = ! a [ = a ! ' & 1
tupauiiFadunismageunslnii 1iendn 1HAN158A995 (138 1UAI933) Tudiusing 9 visel
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MmstaRLagyiauazen PCB wéa ... sndunusuuuusidnagld Flying Probe snmaaeu ... wae
< a o A a 1 a v o v A .
Wuniswandiwaunnn @uikdalidinisunlednuds) sinazldaiosussian Bed of nails umagey

5U#l 3.22 n3AnIsasUL PCB
1) Flying Probe

wanMsde o Afie wiliwesuning i urewsudunilaivineananiulng vie Wuneung
dosdursounininisungiuluy (§7na99)

Y o do 3 o v
gninwuiinumn 9 iduneauasiiieguy
PCB ... auaanlilua ...

4 o - £ Y ¥,
HUATDIINTINNUWNUANNUAINY ... 19D

. v .
1A39311AA® Flying Probe 11104

SU7 3.23 wdnmsves Flying Probe

iflereaziBenain Geber File (ludamuves Net List Fsszydn Wnun (vdeqanils 9) vu PCB
Bonogrulnuslatng undeuwdlluiaies Flying Probe .. in3esfufazindrin geladugalams
Foudedetu uazsening 7900 9 Tumserlidendetu .. andutufiesiinsia (asreseu PCB) s
lngdnluda

Tumafifuds muafteguuasidunasuasiifonsiosiu asdesimimuniitelidula ldfinsaned
ey .. drunmsinaeidunsunsiienaiianisansasdiiu isfsquiuiiseginiu vie Tndiu
Wit . duitegvinsfuilonatiosinnfiasdansasdimiu (eghdiin Aeunthiliswimanseaeulng
AOI 311Ue1)

-32-



g‘dﬁ 3.24 A19E19Y8 Flying Probe
2) Bed of nail fixture test

915191 ERITUNY wAIRARIProbe pin il ITUgAYTE UL IRBINTIAUY PCB ..
\39EENNaeelldn Test Fixture vise Ainwesivenimagey

PCB 119uau

9 Q 9 Q Q

i 7
KUL0LIL ) WL

Probe pin
(Pogo ping)

gﬂﬁ 3.25 UWifnues Test Fixture

Y

nluNdAnResAasIULATaWegeU Lagvinlusunsuneaeuiunn ... 91ntuftl PCB 7
ABININAFBUNINUUTANIET udnalulieTomagauyingu ... LASesaznna PCB asundura Probe Pin

fuainn3InusagnnINlaIAlUswNTeld .. LagTI8UNADENNIUUIBAIN
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133INA

-

N ——]
1111 1 9

LLLiL LU l

ADE8UDILLAA Probe pin

Tgunsoamnaaavdnly

U7l 3.26 1e30amAgouTlY Test Fixture

1%

Wesnludeadunailunisinden Probe lunmileu Flying Probe astiu 1A3esidsyinnsvaaaum
Pounnsaslalsinnn (meaau 1,000 90 Haanldddui)

anewe: mManedeukuuldiineesiu duesavesgninfivuinlngfienaazuenuesavaturasgnaiug
avsenouldIIahumegdeuy uauensd (Wu vesadivuiaan) Aazvinisneaeaunis Panel nou udads

YuenuesAlignAsayse)

3.13 Final Inspection
NIRTIvEOUTUGAVINY Aazamsgiusufianasiy lnevialufagld IPC - A - 600 (wsnzilods
Bare PCB TUTlsa:usin PCBA w1agldunnsguilvinn1snsaasuBare PCB wndduAguiv)

SUN 3.27 MINTIEUTUEAYIENINNINTTIY IPC-A-610
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3.14 - 3.15 Packing, Labeling & Ship out
aostumeuanvneiie 11 PCB vadusazgnAmnieussq (Packing) mauderimusiinnasiu A
Pewitodads (Labeling) was Indalulvignen (Ship out)

JUN 3.28 vieussy Andhelfiednds wazdaludegnan
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Uil 4 N15UsENBULNEINAT (PCBA)
frusniy snanddlvuiuuds . aunseagUlddesui a1 L ildGeudnssuiuniandn PCB
wud delufasdunniusiuisasianiivan (Bare PCB) wnavgunsnididnnsied Fadunszuiunisves
1599711 PCBA

PCB Manufacturing

r

Lk uy

P T

1
1
'
PCB Assembly !
(PCBA)

gﬂﬁ?‘i 4.1 970 Blank PCB 114w Bare PCB uagnudie PCBA

[
Y

91U PCBA (PCB Assembly) fifle n1sduaunsaldidnnsetindviananeUnniasluununeians udin

VAdeUINiuYnaugNABInINABIN ST b

wr9aslan

g1lnsaiang 9

JUN 4.2 91ures PCBA Aan1segunsalasuy PCB wdadans

dangndnunaasiihaulalilediesioenuuutumn uilugluuunisnenn wie Package Vo
gunsal szdfuazdudiivuamelulad (w5esdle ww3esdns FBnsvirenu WWudw) Adesimnldem .

Taevily azutssgunsaleenlédifiu 2 JUuuy Ao Surface Mount Devices (SMD) #u Through Hole
Devices (THD) flaguaua
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Surface Mount Devices (SMD) Through Hole Devices

U7 4.3 gUnsalUszian SMD wag THD

Fedumeluladudn q Sauvseonidu 2 naulyajmususiavesgunsal fe Surface Mount Technology
(SMT) uag Inserted Mount Technology (IMT) (138 Through Hole Technology (THT))

Surface Mount Devices (SMD) Surface Mount Technology, SMT

i
Rl

3 1a di
lusiviaueanin

Pin Through Hole (PTH)

& 4 )
JaUa9nNIN

5UT 4.0 weluladuuu SMT wag IMT

U

Uesn 9 nile1asiviegunsaliuu SMD wag THD eguuvesna Jsienadldinalulaglunisuinuauiv
38091 Mixed Technology ... aevily n1suEnazyiinsI9gunIailssan SMD fau wdadeluing
gunsalszian Through Hole wazazysgunsalfdnninneudus

WOEZAINADNISYTINAINLIIY  928ANTEUIUAINEALUU  Mixed Technology wnesute  1agagang
a8NSHARLUY SMT 11l 3Aunth udImusigaenInanelinumeas Asguiiuans
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Front End Process : @
i - e o el

Sereen Printing Rekrw Soldering sl ispeclion ACH nspection H-Flay Inspection

Back End Process : @
i+ B B B < En- a9+ B

Ao nserion 158 Hand Load iave Sokdering 2nd Hand Load nCircut Test  Funetion Test Paciing

JUN 4.5 nseuIunsaniilyd Mixed Technology
Toeluudd azusneaniduassdlu Ao
1) ASLUIUNITANUNUN %38 Front End Process

NSTUIUNTAUNTLNIITUUANIZNTINIgUN ALY SMD (Surface Mount Devices) aauu
WNII99T NITANYINAINELDIN LAz N1TITIAE8U (Automated Optical Inspection (AOI), Automated X-

Ray Inspection (AXI))
2) ASYUIUAISATUNEY 38 Back End Process

N3EUIUNIAUNERETA1TNaINNIstagunsalivn (Pin In Hole (PIH) %38 Pin Through Hole
(PTH)) srulufan1svaaauluigas (In-circuit Tester (ICT)) AsvaaRULTaRIATY (Functional Test (FCT)

(81959009 NTIATIZRTDUNNTBY aZ IINISTDU LA bY)

wonaniu luiunnisudndssesdinisnivaunisangloulniiiadin (Electrostatic Discharge) waznns
muAuAEuludIgunsal (Moisture Sensitive Devices, MSD) fg @saglivanandslund

naiuluiiageau
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4.1 SMT Process (Front End Process)
Tape & Reel

Solder Paste

Bare Printed Circuit Board

SMT Process

gﬂﬁ 4.6 SMT Process
4.1.1) meaman (Solder Paste)
memian (Solder Paste) avUsznaulueansdiundndieiiu
1) Alloy

Solder Power Usznauselavesa (Alloy) ldvannvans wiafinusnniignfed unasyedgm
Afn (eutectic) Faflansnem (Aynuazmem) waglfasmzilaeialufe SAC305 (Fyn (Sn) 95.5 Fu (Ag)
3.0 mesuns (Cu) 0.5) Tanenawviaesusznauieiynifudulngsdyanasumariuasdiausiunu
usifaazusndougs uonanifiaunsadlansiufuiiondsunnautfimsnaveslanguauldsndae
... Tavgnanilu Solder Power iividudiaudn q dugfinstunauaelise oarldidenldmanyay

[ d'

fugimanzie1bivu Stendil
2) Flux

Wandiduansildimseuiufinvedanslnemsiinoonlesuazdentsn  sudunmswdeuiiuin
Tnedosfunaifneentinduresiiuinlanzuazuutagiiien uasrelunmsvililaneneoummaiBanglé
7 nsBany (Wetting) Wudsdfydmsunziuma wandazteanusafsinvedlavenasumaiuas e
Tnaldietuluszminnszuiunsdans

NSnFNlRuaziiaunuufa Water Soluble Fluxes (81998n92811) No-Clean Flux (tuarlifiaddna)
WAL Rosin Flux (Fia9an9981neniey)
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NNVeY

- 4§ a9

AN aneld  gojder Particle Solder 3

nAMIBANIE Flux AziIval
(Solder Paste)

JUN 4.7 aeAmad %38 Solder Paste

4.1.2) avfiuda (Stencil)

Stencil {uunulaneguns 9 Aifins1e3 @pertures) udhundadnfiunseusgiilleuiieTaliiss

¥ A U . v 1 1 1 Q'j o o 1 td' o ¥ 1 1 o
nhinanaes Stencl laun msdswtungAunarludsiuvisfinivuauu PCB laognaudugn AIUAN

Usinamewmeziawaibilulumuvunauarguswesgiuigld uwayr viwdhinduniinin (mask) Lile

JoatululineMwanaslddsnuninlifaanis

Vil
/2 viviiim

"

JUN 4.8 n1sldiawesvinisiangg Stencil

4.1.3) n3suaunshunineiamal (Solder Paste Printing Process)

aaAUszNaUTRINTEUIUNSRUTnE Nmaazludagy
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Stencil

Solder Paste Squeegee

Solder Paste Printing Machine

Solder Paste Printing on PCB

JUN 4.9 peAUsEnauveInsiuingnmen

3

nszUuNsRndnzimaInaenIsdnel PCB Tunsliduaises Stencil Tiiganzlivu Stencil mssfiu

a

funds Pad fiesnsiamenuunaiasluun PCB antumsznavanadliuy Stencil wdild Squeegee
W3e Wieeem) Uieeznamaddienalingiiaentesiianzatiiuy PCB (U7 4.10 a) 91nuuden
Stencil eonly Aagldngnmaifneguu PCB (3UM 4.10 b)

()

Squeegee Blade
Bulk Solder Paste

Solder Paste Deposit

JUN 4.10 Msfiuingmaiasuy PCB

Megvawmzivaifineguu PCB audunaguil 4.11

U7 .11 mzwandifiusiadluuu PCB
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4.1.4) \w3nsiusnziaman (Solder Paste Printing Machine)

(%

wSeafirinziamaniivanuuldien waz [Buesesdnssnlui® (UeiiSen Screen Printing) ...
Tuenensuanuuy SMT Aaliiduedesdnssnlud® Smawinld stencil Whldluedes finds Squeecee
il wazdslusunsumtiiedoaiiermunmnudiuasusinalunsuiansiugs andunasiadliuy
Stencil ... tilo PCB Aaduneglél Stendil edasfagimsunngilaesmlusia

Stencil  Squeegee

Manual

Automatic
JUN 4.12 inTesiiuingumad

wasniangnvatasluuy PCB ui YsunsvesnsiivugadaniagdesianuauasUSinaivinsay
woR 9 i1 9 Aunnge ... ddunniiuluienarliAnnisdnaees (Solder Short) teaiulufinnavinliin
3#nlaiA (No Solder)

T
- ERR NN TY e
W)
u

n'ly e
U‘Iﬂ\lﬂﬁlﬁﬂ Solder Short

ouly

ﬁaﬂ‘lﬂﬁ No Solder

JUN 4.13 Jaymvesnisuianeniman
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4.1.5) w3emTaaaunsiuringiumas (Solder Paste Inspection (SPI) Machine)

SPI Machine #¥iawuu Off - Line (F9f0311U9$n00n1121na8n1sHEn UAEUATIV) Waghuy In
~ Line #sfndatnluluananisnds Feinlianunsansisaeuluaionisudnlsiae

il

SPI 1y Off - Line

SPI 1ty In - Line

gﬂ‘ﬁ 4.14 \p3esmIadpuUNsRaingiIma (Solder Paste Inspection (SPI) Machine)

SPI Machine %18 U370 (Volume) gra1aige (Height) 189 Solder paste fifissiuuuain gitui
nsAud (Printing area) ¥ee Solder paste gANTEUIU (Flatness) YoM siu Solder paste ...
wonNLS T TUSnYAEUANS DI 9 WU Nsfiun Solder paste waeou (Shift) sanlusumis
firviun mmgwaamﬁﬁmﬁ Solder paste Aauuuslunniidimualy Solder paste aaaﬁ;mﬁm%am

(bridge) 11U kar3UT19vee Solder paste Niuripanu ATounnses e Heme

JUN 4.15 segretaunnsesiiuanslag SPI

o A

Stencil KIRUKAIAADWINAUAZDINNIUTALAY LTALTATAeRluTRMAIAI0819Lansld wiS a1

4 <

Unanzivaladtuun PCB wadlalilea oy Usunalline vse waeslsesiaun) Afesanansnimaiuy

PCB aanlusiuniu
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U7l 4.16 LA30séna PCB 130 Stencil

4.1.6 NSEUIUNTSNEBANTT (Glue Process)

Tngiiluudn ndsaninistanziiud fasinmssgunsalasuunzianuinenlivy PCB usf
fiFofasdeaiansauinfiy Wy dgunsaldudnuminiu nanasesdnsiuvinu duasiinnsdulmn
wazvduoenunandmdsiimualifasy

Condenser Electrode

L J
| I | <ocer coste

HapiufansuiazAids iivasiazats
Y oo & 3 '
udrduuilszymasuesn lnndunnia

(creamy mixture of sokder powder and flux)

=y
NABINTG

Mounting and Reflow
230~250T

- < - @ =
L det @nvinalny asuiisuiuldaudevinn 059

JUT 4.17 gunsaldadn 4 enadinsdulmaneduesnunandumisfiiivun

Tunsdlil Aoadeafiunszuiunisneaantudiniiedendaiulilidliududgy

a 5 - |4 — 3 - _—
L .
N 3 & Pl & 3 - 4
nyanAnNININIUY ua'mq:nqqﬂnsm m‘saawaanmvhnaummasmuau

JUN 4.18 Maneann1iiedngunsal
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8nnsdinda dvinisudn PCB Nlgunsaldidnnselindniumiinuin (W IC 7 Package ww1ntveg) ot
9a99UYes PCB MInan PCB Liesgunsalonaili IC illdmtinunteegauaisves PCB vign
sanulaliloru Reflow Oven ... AsufnIsazAnn1 IC Negiuans (ndsainnauuese) wilimeui

Y

o
gUnseini A sl
navueiaiiens

ol e N e
. l gunsaini B
I
| e - i i ~ I

solder paste printing reflow soldenng |
I e e i peb flip

solder paste printing vrﬂow solderin
19gUnsaivin B

Au5UINMT Reflow
21911119 IC Awans
vigaalseemn’ld

U7l 4.19 mavaan1aiteda IC At minandlegsiuaisues PCB
4.1.7) M33199Un38d (Component Mounting)

naInUINAE IS EUTosE 1519899UN Tl 9 uasuuRzivaD Aegy

Solder Paste

JUN 4.20 15919 IC asuupzmimaiiuiae1livu PCB

= sl 3 a o v o a ¢ v

Wengunsaliivwindnuazidnwiunin  wagldinesdnsvgvgunsalunngdmsn 119
gunsaliiy avnsiudnneudilvgiane vielmssdneilngnow AnugwesiuazinuinenIsne
dntunenas ... in3esdnsgulu 9 azvieuldisann
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Tape & Reel

nsasdnsannsavauglnsal iy Manudumiu Nauneeees 14157
= o o &
04 80,000 A2Aa%1 L1

U7 4.21 Mounting Machine
4.1.8) nsUanilaen1sslan (Reflow Soldering (Reflow Oven))
Waegunsniudd Tunausiesn fie ianuseuauvihlingiimvaivasuazany dminvesgunsal
sznasiiwediuatiunzminesuaraaidntios ntuiazangamaiiliiiuas azmaEuudesy v
TigafmauUnsnlfuveuasuuwiuiu ... i fididun159ieuves Reflow Oven Fsasiiunasnusouag

AlULAZ AT NUAAIAINNSDUNADINTEA

5U71 4.22 Reflow Oven

oy

dandsivuntunIneuiAe sUukuunsliausou (Temperature Profile) neluda Reflow Oven

) o ) =t
I8U ﬁ]uﬁzﬂQﬁﬂaHﬂxﬁTﬂ!lﬂﬁLﬂﬁUu

o W= 4 g L o= oo
ﬂE’IUN1aﬁ1HlﬂuﬁQLWBclﬂﬁzﬂ'lll‘lNﬂ'J

TEMPERATURE

RAMP
TO

REFLOW

COOLING
24O

[z 8

=
-
-

U 4.23 Temperature Profile
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ANUNUNEUDY Temperature Profile Wiazy9

Ramp to Soak

v

Tutunout iagilfgamgiivesvednazliiindu (Ramp) ngumgiiunfluaufagamaiisn
#13 (Soak temperature) fifmualy ausvasdvestumeuiifiiioliiunuros 4 Ususaludsgumndin
fsagnavaensty Tngliinntsfonmaeanuiou (Thermal Shock) uenantususeuiissd el
azany  (Solvents) gﬂizmaﬁ”waaﬂﬁauﬁ%ﬁqqmmﬁﬁqq%ﬂu@mEﬂ:d nsrmuada Lo

vy

A Y a v ¢ \ v Y
gaumgiiluegiuantunszuiumsniesnisuazgunsaiilvieninuseuuu PCB (i)
Preheat / Soak

Tnelduneut is1eglinnutouiivedndaenliawmislaeldnatssanm 60 8¢ 120 3wl
Lﬁaﬁﬁmmiizmsﬁwamﬁumﬁ"ammLLazL?MWW%’M?VTNW vonantudshelrulainuedauasayi
WAIEANNENAaNIANLToU (thermal equilibrium) rouflaziadeulutumeunsiivad .. mnau
Youvosuadn (PCB war guUnsal) fungiman Sefeulivindu o1adsmadenisvieuesmeiamayil
WNadaunnsaslusynineanssinaile

Ramp to Peak

] & I A a Al | 2 A ! A <& .
VUNDUU "i]gL‘U‘Lm']iLWllL‘Wll@mﬂﬂlmutﬂ@ﬂqﬁi'gﬁLi?LW@iU%ﬁQW%W%ﬂ'}Ma@lla%a’]ﬂ (reﬂowmg

Y

temperature) wagAneagNALliRTUNG
Reflow

ludumoull gaumgivesuesalziuaandmiums reflow Fe3aniulaeinluin nanfiegmile

Y 9

anusinareluveavan (time above liquidus, TAL) duminefisszesianilanstnniseagluaniue

' '
[y =

vosvamlUtiamils lagAignimunlagindnnenuaiildlunisdaniudazsie nsligamgiivise
nanldgnasstuevdwalifindeunnsedlunistiansuagmsussauseviuilelane (intermetallic
bonds) laiA

Cooling

Junaugavingly Reflow Oven awviliiuasaress Wuawaztielisestnng (Solder joint) Tu
suldegnamnyan mntuneuiliiatusuiuluenainlidudiuwaniin (breaking) uazunni1a (crack) 14

°o v xaA

Tunmenduiu ddiauluAenarinlinis@eusasenindlaneanuseansnnadls a9d1AARefeInTIaaU

o

JonuavenandmiunznimvalusazBvielvn
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Temperature Profile inauiINtY Az vualidenAdosiuTaAMUATInzA LAY LAy
Uasaeunly Reflow Oven 31nUUAIvINNSIUSWASULATEY Reflow Oven Mas19anusauduunly
fA5a9mU Profile Aifnuuall

4.1.9) NM3nT9deUNalaLIu (Post Oven Inspection)

UNgA UeLT0199 Ll mudmaidn “No one perfect” faiudaoelin1snsiadey Ay
gndeadenou tneldn ariundes 3e andarfiniu

U7 4.24 Post Oven Inspection

fegveslymiminainnszuiuns SMT Wedsunsiudsves Profile ligndes

Short Open

3 £d
AZUAIUN nNgnad

Edge-standing Upside-down

JUN 4.25 f9e19Ueddnwalzunnses (Defect)

\lauedneanan Reflow Oven Uil ziinA1n1NI1 vesafinanTusnilagfoniinisan (Clean) vein
wioll ... Mreufeztusgiunszuiunmsndaiiniinundn Sududesdns vie la duwes @ldneiunaiuy
non clean flux (138 lfesinsianuarenasundndinayeg) i lideddvesadniaiadn)
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| CLEANED
F53%  AREA

JUT 4.26 1AT039UD%A

Tupsalisldndndiisesinddunssuiunsudaudn dlidvesanndaduu wuluidndnnndseguy
vesanazneliinnisiansewswiliinmudemeunvesala

Tunsfingunssfivunnidn w3 IC AvITesTaiumn (Fine Pitch IC) N150TIAMBAIEAIALIUINUAEABIY

Tindesey woguiinasinAuilosd) N1InsIIvgaesUseansnImas launsansiadunis Short
1 ¥ = ¥ ¥ 1

seninevla nseen fie N5ty AOI e

4.1.10) Automated Optical Inspection (AQI)

wanmsde 9 Afe l¥ndesdnegundseasidenas areguuesadily (Get Image) udifly
Tpeiiisuiusudusuuiiuel @uesuiliiondt AOI Analysis) ... dfiveunnsnveslseanluann

FULUU AAgdiadn indaunngas (Defect %38 No Good, NG) ... dndulumusunuuiiuenty Afedn OK

AOI Camera

Get image g

AOI Analysis

JUT 4.27 ¥ann13vinauing o ves AOI
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sUTMmnthnveaases A0l asiludaguauans

Lod
|||llll

1dneufinaasniugu
Yt

woalunzg udgauamlumsiians 14q

gﬂ'ﬁ 4.28 1303 AOI

4.1.11) Automated X-Ray Inspection (AXI)

v
Y v

aunsallum 9 19U IC WU BGA (Ball Grad Arrays) aglianunsaseaiiugadanidenianls viad

v v o "y - 2 a o & v v ¢ a Y 1 o avy 1A =
wisginardieginuuy vise vwndniiuly Iududeddeunsaliimudndiedalauninios AXI Geag
auedte 9 Aueses AOI wiunuilagldndesaiegy AXI aglinisidndisdnzariusigunsal IC wuy

BGA alUfigainng udiadenniuuiuuaenn

BGA

Top Bottom

Tdneufiumasniugy

gﬂﬁ 4.29 1309 AXI

-50-



WaaunTEUIUNIT SMT NInanuuas gunsalusean Surface Mount szgnlduazianIuu PCB 1Seusee
wa ... lunsdiidenvgunsalvisaesiiuves PCB isnfiazviinisnduuesauaziluinegunsaluusiiui

A A gj
NGRRIAGEN
o
egdnseimi A s Bon
nayuesaien
o s R e o e
. I gunsalmih B
I
| s - ﬂ ﬂ ~ I
solder paste printing reflow soldening |
ey NI S SENCE S G peb flip
—> = dinfn i-ﬁ# ‘-ﬁg
solder paste printing reflow soldering

1aginsaimih B

EU 4 30 miwamuasmwuaﬂﬂsmaaaaqmmaﬂ PCB A84LUNI¥UIUNTT SMT ’ﬁENﬂiﬂ

9

Wionegunsal SMD visdeswiiugdy ... drvesafindnlifigunsaliuy Through Hole Afilad vadn
wiaudgnszuunIIagey (Testing) wdd ... uid1uasaligunsaluszav Through Hole sialuisnnith
vesnzuldaunsaluseian Through Hole wagdnns nszuiunsidnisendt nssuiumsdiunds wie

Back End Process

4.2 N5¥UIUNIT IMT (IMT Process 38 THT Process)
N5¥UIUNTS IMT (Inserted Mount Technology) %38 THT (Through Hole Technology) Aie 113

Wgunsaiuszuan Through Hole anldasuuuasauazyinistnnsliwdaadatiues

ailasailszian
Through Hole

5U#t 4.31 Tdgunsaiusziam Through Hole wdanszuauns SMT
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4.2.1) Auto-insertion machine

wiesUseanil agvimiiildgunsal Thru Hole aslduuuasn snuiilusunsusuniaenld

Jrfesdenndosiugunsal Thru Hole Adaw3eulise ... Teevdluazuisesnduasaiuy Ao Axial

Inserter iU Radial Inserter auUs19ve39UNTal
Axial

* estiny NG

;;;;;;

5U#l 4.32 gunsaiseian Through Hole 9gfisusnsanauuude Axial fu Radial

1) Axial Insertion Machine

¥

winszinalndingunsalidun Axial 9eninNgiu (FUFevedgun 4.32) wavinnissevigunsal

(@nunssbiveduyuan) udndouviasidluguu PCB

Auto Axial Insertion Machine

gﬂ‘ﬁ 4.3% Axial Insertion Machine ﬁm%ﬂﬁqﬂﬂiiﬁﬂizmm Axial

2) Radial Insertion Machine

gﬂﬁl 4.34 Radial Insertion Machine @ w3uldaunsaliuy Radial
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winszinalndmiudngunsalifivnwuy Radial eenunatndiu (5UrveeIUn 4.32) umidsuviadivly
suu PCB

3) Press Fit Machine

aunsaliidu Connector #iflvnunn 9 wdedldinies Press Fit wWitiemagy lnslasesnsdiena
Connector asbulug PCB

Automatic

‘E‘Uﬁ 4.35 Press Fit Machine
4.2.2) mﬂﬁiqﬂﬂiﬂj@haﬁa (Manual Insertion)

mluuldmenieslily Adesldiiold (Manual Insertion) ... UNs7iiSenAss 9 71 Hand - load

JUN 4.36 msldgunsalsieile

4.2.3) Wave Soldering

nsUanTgunsalusziam Through Hole agsneiu gunsaiuszunn SMD lagagld Wave

Soldering Machine #43u
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] 4' . g c'a
wru2393 Ilihazmasurnia=m

o v qy 2 & &
ma’mgnmuhHuwmmuauﬂau

3
Umezla

3 a
1¥nauniumainiuan

U7 4.37 Wave Soldering machine

msvieunielu Wave Soldering Machine 1dusiagy

L e
Jd Pt

pre-heating
80-140 °C L v
flux molten solder — 250/300 °C
& 2| o oa &
viie urlandgn AzAIvasuvian
yiuoanuiuazoaq
(Flux Spray)

U7l 4.38 néns9ianuves Wave Soldering Machine

vesnasilaumslimandiielidanslade (Mslidndd e1rasifuguuvuiiduinildaudu
Timihyuiuindudaduuesafiadousinig w3e uesnunduaus (Flux Spray) Al) antuueinag
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wdeuNulau Pre-Heating Litalvindndurisuazyinligunsaluuuasauazsiy PCB $auTY waiuadeony
UangMwal (Molten Solder Pot) MfleMuasumanduin (Anann1suiwvians (Solder Bar) T

vneavane) Ngnausulviiaviyugdu  (eaeiueduluvemeia .. JaSenetesdnsilin Wave

(% '
¥ o o © o

Soldering) M1ynganndiull vgUnsalazantnn3n PCB wduanuiineny Jnaliouiuiinnsdnnsyudn
901l ntuvesAIzgnIbEuiaY
4.2.4) msldgunsaimeileasanaas (Second Manual Insertion) (6131)

U9A38 o1adesldaunsaliiuiumeiiodn (WagaziinisUan3seils wse Soldering Robot (aglyld
Wave Soldering Machine €180 inszausnazdan3uiinlaingm) ... v1eunsasisenin Second Hand-
load

Hand Soldering

Soldering Robot

gﬂﬁ 4.39 Second Manual Insertion %58 Second Hand-load

Lidagldautnng vie w3eadnsfinnu .. sUsvesnsdansmseanunduiuuil

Wetting Angle: ]
40 to 70 degrees Smooth, Shiny
From horizontal \ ey Concave Surface

- |
faizau (T

dloamdudzl azdes

Wupnlszana 40 - 70 09m uazihudn1As

fusginsal

ATINVBILHIIIVTHI WAL
JUM 4.40 5Us9vean1sUansauinnsguiseusuiu

4.2.5) Nneeau (Testing)

dlevhuesneonuiudd (W1azanain SMT Process %5e IMT Process finna) idesiiumageug)
T vesankAnTuINTuAndeunnsewEell (WU Weees danws ldeunsaliiadia/Aadiunis vie
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lardunisvihauldidulumudesmun) Adenhueiaumedeug .. w3edleiild vaaeuazuUseaniduy
d0dngu Ao

n) nageugunsaling 9 uuvesa (ICT, In Circuit Tester) ... Litend1 dn1sdndeasivn Waaslvu 1d
gunsaigndasluy Tagnitamialuy

) nageuilindunsviiauvesueta (FCT, Functional Tester) lnamsnglwlviiuvesaumigilaidunis
aud gndesluy

4.2.5.1) ICT (In-Circuit Testing)

mavageuffensinamalililinie 9 (@u Arnudiuni) neunfudy sviargunsaliiuen
Saszanndudud q W ... wilunsflll 9eviinisin (v3e negeu) Agunsaindesiuiuduisaseguuuese
Ja3und1 Wumsieluaees (n - Circuit Measurement) afidalafaziluiisuiuannnsgiuig
Aualineuuds ... dwiiuiveiieh gunsalitin (e laasuuvuesa) dugndes .. diAuananeiy
gontUun Aeradulddn aunsaindn (3o ldasuuvesa) duligndes azdewinisnsivaeug
4{' o a o A = ' . . . . = M o
LATRIINTAYINNTNAGBULUUTEIN 92138071 In - Circuit Testing Machine %3e LATaInAgauLUUIntY
1993

1304 ICT azuvaduasaUseinm Ao wuuitlidesldfniaesidndie (Fixtureless) Wi 1aSee Flying Probe
AU wuuNResldinaesiingig (Test Fixture Installed) 1y 1509 MDA

1) Flying Probe ... (eg/lunguves ICT 7lulldfnLaes w3 Fixtureless ICT)

Tnevly Welsfeansinauiuniaseninega A du 9a B 1siezldlnsurasdeiuiivesiduny
7190 A wag B udafeunavinvenansravedloviuiines

JUN 4.41 Mydndyiseninsaesiameile

apsiinsalud dmdnaudesindayiaudn 1,000 90 Awgldanann uway Nemaranaingann (Haluud
YOIFLNIIABIININITIA N1981UAT kag N1saatuinal ... 151lgiATes Flying Probe 119 g1uunumngg
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Fnauniunaiauay

1¥auiaiiazgadn.. Iifinseadald

gﬂﬁ 4.42 Flying Probe

[

Tmenalnnigluves Flying Probe Hu siuffenisimdaulnsu (Probe) 7idulanyuansunadly

dudaduganiimun - @andein1sin)  wdifihdyaraidiesedeiniegneludiaies nanialday
i lUSeuiisuiuagaBeiimualiue

Y o . 2 Y ° 5% v, ¢ = o ' o 1Y) Y a o
VDAUBDN Flylﬂg Probe nA® G]U‘VJUW'] LWiqz‘lﬂJm@(ﬂ‘UWﬂLﬁlai ﬁ]ﬂuﬂqquﬂaaqmjiﬁﬂ LANNIEAUITURN UL UUNEN

13159 (@199dinsUSuLARUU F9dldfaanisasnailiniaes) wazaunnandruruluuin

2) MDA (Manufacturing Defected Analyzer) ... (glunguues ICT fidodld Test Fixture)
nM3iaTiazgn (wuu Flying Probe) Ananawduindiaznae o 90 lneldfinaesidiviedgy

5U7 4.43 MDA Test Fixture

[

Tassasiwasiineesiy  asdnalnlumsdedulilnsuliuneiugadisesnsia  a1ndufazi

Fyaaaninsuluidiasesdieinndie o Aun1sieues Flying Probe usitiniesasillnsudindseat
U Jamueanudn nsumvadazdudagainuuuesandoudunninsy Mdiududnaufiamesiu

MDA agidondgiuainlnsuim il innaunas
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1¥naumimeialuan

o £ o w9y o
'mﬁazqmn...muuwsau L | ﬂuﬁa: 2000 A

gﬂﬁ 4.44 Manufacturing Defect Analyzer (MDA) W@z Test Fixture

Taevialy MDA awldingunsaiuseunn Passive Component wag Transistor, Diode ... waztdu
msfaitlidglidsadivesa (Unpowered Test) Fwhlanunso¥agunsalluds Passive (duwdn ..
fMogensInAL N159R9935 (Short circuits) 1u Solder bridges M51la9as (Open circuits) nskd
gunsniiinen (R, L, O) vise Lilald (missing components) n1stagunsainduiie 1wy Diode, LED %38

Transistor %30 lilalduvuuesa Wudu

3) In-Circuit Tester (ICT) ... ... (eglunguwes ICT Aidesld Fixture)
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4.6) Ship out/Transportation
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2 2 2 2 2
X x|y [x|yv|xy|x |y | x Xy y
7.3 1606| 53.3| 484.0]10.3| 23 | 339.9| 106.1| 1089.0] 45 27.0 36.0
6.4 108.8| 241.0| 2800 72 | 18 | 120.6| 518 324.0| 6.1 61.0 100.0
6.2 558| 38.4| 810/ 49| 6 | 204| 240 360| 93 251.1 729.0
55 440| 303 e40| 65| 16 | 1040 423 286.0| 59 2 708 144.0
6.4 76.8| 41.0| 144.0] 71 | 20 | 142.0| 50.4| 400.0| 69 1035 225.0
47 235| 22.1| 250| 95 | 20 | 285.0| 90.3| 900.0| 102 357.0 12250
5.8 a06| 336 400| 57 | 10| 570 325 1000| 75 180.0 576.0
7.9 1501| 62.4| 361.0] 75 | 20 | 150.0| s56.3 400.0] 7.9 1817 529.0
6.7 87.1| 44.9| 169.0| 98 | 22 | 313.8| 96.0| 1024.0 04 2726 841.0
9.6 278.4| 92.2| 841.0[10.1| 20 | 303.0] 102.0] 900.0 52 416 64.0

HasIN 218.0 44255 12405.0
Z:q-‘-nXY
r =
\/ (sz- nX>) (E}-’z- nY?)

X = Xx/n = 218/30 = 173

Y = 2y/n = 545/30 = 18.2

r o= 4425.5-(30)(7.3)(18.2)

- - 2 - 2
\/7[1673.2-- (30)(7.3)7 ] [12405.0 - (30)(18.2)7]
r = 0.81 wngdaanad uils X uaz Y danuauiiusnu 1y
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2.6 Falaunsu (Histogram)

galaunsy Wunsmluris AldRnsanauwlsUsuvemnsyuIuns lnensdanngusnwesddls
uwnsunas1duandeyailaunlaenisduiiegi

20 o

I
!
I
ra
o
(3]
I
[
on
o

ANUAIZA19Y Va9TalaLNTY

1. wuuun@ (Normal Distribution) nsnsyatevesnsnandulumuund Anadediulvgazey
MTINAT Indlausediadl auN1RTTNd1ERaYIT ANRRgIzagRINaNg Lﬂugﬂmﬂﬁﬁmﬂwmm

LUUUNG

sUnsaily

2. yuuszeled (Double Hump Type) WUt AT UgMUDUATOIINT 2 LATRY/2 WUUL
s ANl 2 seavneiu lnensananadumnanudea HinandoyaiiunanNnIsuanias 2 e
Faflanadelivindu enunanuvasoyauansneiy wWu 1w3eedns 2 w5 Tngau 2 Ju 1usu

YlnT2eA

-30-



3. wuuiluyan (Serrated Type) nulileLATodiloTALiAMAINGAT ¥38N15UAILAILLANGNGTU
T ehstuvesteya daudundesaduiuly alailsduudeyaiiamlivindunazuansieiy

WnsEnintudeyanieginiu vieerainannslamuavasidaztoya

Y

sunsafuyan

4. wuudvan Anedeazegnndieiionasgy AmeteletranategaTInsl AU
ADY 9 anad HAIINTayaNgnAIUANMIEAIvBULLARIUAT YiltayandnitAveuwnlilasy
nsUuiin vilviaadeduuilduegmesnuan (siadde sxlinaautind 1oty uiduiusiu

VOULUAAUE)

sunsafam

5. WUURLWA (CLff Type) wulilodin1snsiagauuu TOTAL INSPECTION tiefnuaidy
ganlU aseriuriiaden winnudvesdeyamuvauuninazanawinndi vinlvawaeedlngd
fuAvauluAnINn Aenuliandeyaussnvasivgey 100% uddrdulvajeglndiuan

Yauwne (Fllanthnwndauaudianvauzdeiu uideyadiulngeglnaiuveuiunas

= 2 &
YUAWUIH LY

-31-



2.7 wnuniinauan (CONTROL CHART)
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‘U‘Vlﬁ 3 Power Bi for QC Dashboard

Using this data
https://raw.githubusercontent.com/MarkWilcock/CourseDatasets/main/Misc%20Datasets/SPC%20

Sample%20Data.csv

File Home  Insert  Modeling  View  Help
v _— . - _— mA— = . +
@ (& a [ o x
! cer  beel Powersl £ https://raw.githubusercontent.com/MarkWilcock/CourseDatasets/main/Misc%20Dataset...
data~ workbook datasets Se
Clipboerd File Origin Delimiter Data Type Detection -
65001; Unicode (UTF-8) - | [ comma - | [ Based on first 200 rows - [ teualivati
] & visualizations » &
Index Date North South East West -~ < Buiki visual -
k| 1 1/1/2022| 119.271581 72.26724085 97.04077217 1119049683 - %
2| 1/2/2002 87.91343807 7635097283 9428242238 5110653015 i [-‘:’ w
] ]
E| 3| 1/3/2022| 83.92088155 1014477804 87.06443749 8132033512 “@
4| 1/4/2002 | 1205742934 1121648967 100.766253 88.5206669 E k= I E 1
5| 1/5/2022 1109256729 94.8632659 118.0299184 83.5551079 E m ! M ﬁ !
6| 1/6/2022| 101.7270321 | 92.26979973 89.87481764 114.8543004 -
7| apons | Tsessaoe 1183771878 45201713 ss N2 MELEOOHE
& 1/8/2002 1044475897 113.9971505 103.5589685 97.80949423 [~ E =
9 1/9/2022 86.08538005 86.47748231 103186273 100.2179127
SEERME
10| 1/10/2022 119.6651978 90.74615336 109.0760921 112.9319624
11| 1/11/2022 | 117.6060645 90.13837077 1118270235 95.93695124 0B LEe
12 1/12/2022 | 94.3115923 7627968238 92.14563936 S0.69334936 > -
13 1/13/2022 | 95.0216483 909539137 9324070513 77.87240031
14 1/14/2022 | 1034665023 88.44513955 1124650823 87.97752647 Values
15| 1/15/2022 | 95.25038013 | 1021564736 91.46519406 9680780988 Add data fiekds here
16| 1/16/2022 1021156201 97.51929679 1056690245 94.40187231
17| 1/17/2022 | 83.01798922 | 97.95685274 90.67403759 115.8405449 LA
18 1/18/2022 B88.12945605 1364726588 83.20037891 104.3840152 Cross-report
19| 1/19/2022 | 76.28882151 122.6908575 106.1313519 98.62394279 Keep all filters
20| 1/20/2022 | £7.42933002 95.49957955 107.0185123 97.06951074
N Add drill-through fields here
@ The diatz in the preview has been truncated due to size fimits
[ etract Tabe Using Exemptes Load Cancel
Page 1 +
elofl -—#+———+ &% [ Update available (click to download:
!
CL . v enbL 53 '
g Y
§ ' & = | Untitied - Power Query Editor ot =] X
I o oo adacoumn  view  Teos  wep €
=X F B == B ’* g ) "3 o DataType: WholeNumber = [ Merge Queries ~ Text Anabtics
( | ~ | nn =
-t IO == - J 2 X zl 7] Use first Row as Headers = 5. Append Quenies = 4@ Vision
Close&  New Recent Enter Datasouce  Mansge  Refresh — . Choose Remove  Keep Remove split Growp 4 . S o
pply- Source-Sources® Data  settngs  Parameters” Preview = L Ma13g¢ Columns ~ Columns = Rows ~ Rows ™ Column~ By 2 Repiace Values b Fie B saure Machine Learming
Close New Query Data Sources  Parameters Query Manage Columns  Reduce Rows  Sort Transform Combine Allnsights
Queries < £ N e isbie Foontforititintt = Gt A 5 ot Query Settings X
5 ypes(#"Promoted Headers™,{{"Index", Int64.Type}, {"Date”, type date}, {"North", type number}, {"South™, type number}, v
[ SPCx%20Sample%20Data 1. = =112 North ~ 12 South ~]12 East ~112 west -
1 ~ 119.271581 72.26724085 97.04077217 111.5049683
s o
2 x 87.91342807 76.35097283 94.28242238 91.10659015
Remove Other Columns - Pr Ty
3 83.92088155 101.4477804 87.06443749 91.32033512 All Properties
Duplicate Column == i
4 o 1205742934 1121648987 100766253 88.5206669
T Add Column From Examples. = s 4 APPLIED STEPS
5 1109256729 545532659 118.0299184 535551079
6 Remove Duplicates 101.7270321 92.26979973 89.87481764 114.8542004 Source
7 Remove Erors 7756295406 1183771879 92.49201713 66.82831252 Pomated Uexkes
8 Change Type » 104.24475897 113.9971905 103.5589685 97.80949423 X Chianged Type
9 Transtorm . 56.08538005 s6.47708231 103.185273 1002179127
10 L, Replace Values 119.6651975 50.74615336 105.0760921 1125319624
n Replace Errors. 117.6060645 50.13837077 111.8270235 95.93695124
12 943115923 76.27968238 92.14563936 90.69334936
Group By...
3 P 95.0216483 50.9539137 93.24070513 77.87240031
14 - 103.4665023 8844513955 1124650823 87.97752647
Sm  Unpivot Columns
15 99.25038013 102.1564736 91.46519406 96.80780988
Unpivot Other Columns.
16 201 7.619246 669024 4.20187231
6 Unpivot Only Sefected Cokames 102115620 5761924679 105.6690245 94.4018723
7 83.01798922 57.95685274 90.67403759 115.8405445
Rename.
18 88.12945605 136.4726588 83.20037893 104.3840152
Move »
19 76.28882151 1226508575 106.1313519 9862334279
20 Drill Down 87.42932002 95.48957955 107.0185329 97.06951074
2 Add as New Query 1082201734 107.7579371 1173849118 58.57390518
2 2 12272022 84.60848413 125.3804637 107.03575 783784475
23 23 1/23/2022 113.5879999 120.0201218 94.47452525 96.06673901
24 24 1/24/2022 84.0957767 111.3681945 105.2728669 121.8480821
25 2 1/25/2022 105.7629053 1247490281 101.8777582 102.1416781
% 2 1/26/2022 9515236047 55.6210315 100423626 89.7060186
27 27 1/27/2022 105.2638723 91.86872122 $7.1039713 95.38853834
v
28 28 1/28/2022 91.69694752 132.2046684 104.1898427 96.67568905

6 COLUMNS. 754 ROWS  Column profilina based on 100 1000 rows

PREVIEW DOWNLOADED AT 3:33 PV
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