Surface Mount Technology Introduction
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Definition/@E X

> SMT-Surface Mounting Technology:

SMT is a process or assembly technique by which components are
soldered onto the board surface./SMT &8 2545 42 21) B[] il 2 4 2 18 7Y
TEEEE AR,



Learning Objective

>» General Process Engineering
Introduction/—f& i T ZHRENH
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> Composition/ZHR%

> Assembly Classifications/ZEHt 735
> Advantages/{it &

> Development Trend /X &%

> SMT defect & Countermeasure /SMT AR
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Process Description: Incoming Inspection / KR 2t
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Process Flow/ . Z iifE
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Process Description: Storage and Material Kiting / ¥ £ 47X
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Key Parameter: Part Number, Work Order Quantity, FIFO,WIP
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Process Description: Label Application and board tracking / Jli#r%s
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Key Parameter: Label Verification and Correct Kit Release on Network
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Process Flow/ . Z e
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Flowchart Generic Process Flow / — ¥ T 2 Fe
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URER YN
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Machine Parameters, Stencil cleaning, Solder Past
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Flowchart Generic Process Flow /. #}% 1] T ?ﬁ%%

- “ Process Description: Hand Insertion (PTH )/ Fifft:
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Process Flow/ . Z e
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Process Description: De-panelize of PCB / 31k
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Process Description: Visual Inspection and Date
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Process Flow/ L. ZiifE
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Process Description: Manual Assy / 2%
o A IR
Key Parameter: Fixture / Critical inspection card /3¢ E./%5 %€
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Process Description: Reliability Test / A] % {4 113
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JURER 0N

Key Parameter: IPC-A-610D
RESH

Responsibility: MBU

AE

14



Process Flow/ . Z e

Flowchare  Generic Process Flow [ — 81 T ZntE &
——r— Process Description: Label Printing / #3451 Ef
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Key Parameter: Programming / Label Printing and Serial#
tracking /B TH/AT ENFRZZAISINIF FRER

REESH
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Process Description: Label Application and Packing / b4 A1,
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RESH
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Solder paste
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Equipment introduction/¥ £/ 4

Reflow Oven Wave Soldering
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Equipment introduction/i% % 7|

> Depanelization machine / 73 A1

Router R-168 Punching machine V-cut
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Equipment introduction/i% %/ 44

, Testing equipment / AR B 2%

X-ray

SDX -H

=) AOI

)
|
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Equipment introduction/i% %/ 44

) Other equipment / Hth % %%

Baking Oven
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SMT vs THT/ZR A EEHOR vs il fLEEACHE AR

) THT stands for “Through Hole Technology”.

THT components has long leads and are insert mounted through the
printed circuit board. The solder joints are formed using wave soldering

technology. /il %% 76 A KT, SETEIH- K IMIAE N\ 3% 7 E 2k s
B, SERT R R T R AL .

*SMT components have no or short leads. They are mounted on the
surface of the printed circuit board. The solder joints are formed using
both wave soldering or reflow soldering technology

RIS oA B R AR e, oA G 2 21 B i 28 B A Y
ZMA], I IR R 4 B Rl R BN TR B R

e ()
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SMT vs THT/ZR A EEHOR vs il fLEEACHE AR

Comp Type Board Type Assembly Method Soldering
TLHRT b {2 47 R TechnolSgg
T H T 60'S~ Single/ Manual/ Manual soldering
80S Double side PCB Semi-auto insertion FTERE
WBALBOR | #48 /A EPCB F 1% [ B
70'S ~ Single Line/ Single side/ Manual/ Wave soldering/
A Dual In Line/ Multiple layer PCB Semi-auto/ Manual soldering
AR Axial /2 JZPCB Auto Insertion PR T TR
SRS =EISENEG TGS
SMT%%E‘ 80'S ~ SMD, ChlpS, LSI, ngh DenS|ty FU”y Automatic Wave Soldenng/
Now VLSI i .0 - .
MEABEF A Board =% 2 H3 Reflow soldering
‘ AE o S % B 452 T 925 e
JER T Ve K BT I
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Composition of SMT/SMT ZH ik

SMT is comprised of/Z% [ 2 F7 AR 4H il
Material >/ %}
- Components/Joft
- Printed Circuit Board/E[1 il 2k #% Ak
- Adhesives, Solder paste, Cleaning solvents/tif, #E, ETEEA

Process >1. 2
- Glue dispensing/ /& %
- Printing/2z % E[1

- Wave/Reflow soldering/i5; 6 45/ [7] 7 5

- Inspection/Testing/fs: 2/ i
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Composition of SMT/SMT ZH ik

SMT is comprised of/Z% [ 2 F7 AR 4H i

Equipment >/ %%
- Dispenser/ S g HL
- Solder paste Printer/22 [ EN I
- SPI/85E fa il
- Placement/Ilf; 5 #1
- Soldering/f % 4%
- AOI/ B B 2= A

' - +/
In-Circuit tVFuU
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SMT Assembly classifications/SMTE it 7325

* Classification by Soldering Method/#% /& 77 .43 3%:

a. Reflow Soldering — Most commonly used method./[a] i 45 4 -5 & F ) 7 13

Solder Paste Printing Component Placement Reflow Soldering
B8 E A% EINSEeZ
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SMT Assembly classifications/SMTE it 7325

b. Wave Soldering Method /i 1§45 5z 77 1%

Sufficient glue is first applied to hold the SMT component in place without
Interfering with other parts of the board by printing or dispensing. When the
component has been placed, the glue is cured to make the bond firm. This is
done by either applying heat or ultra violet radiation (UV). The THT
components are inserted through the PCB and the entire board enters the
wave soldering machine.

AL B B B E AN T M AR AR AT RIS T, FH A2 08 O S 7K ] e 2% T b
BICIFAEMNALE, ZHoefFMde e e, I I A e AL o1 2 R RO [
W, il EESLnftz s, IEEEAMRGE I s b AT AR R

SRR == N s S . S

Glue Application SMT component  Glue Curing THT component Wave Soldering
=i Placement SMT K [ 1k Insertioni FL 7o 4 3 S e L
TR
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SMT Assembly Classifications/SMTZE 72

o Classification by assembly type/f& 3 it 2 71 73255

The assembly classifications are divided into pure SMT, single side mixed and double
side mixed assembly/ZEAC S T] DLy Bi: 213 TH] Uk 2% /5 THT VR A5 T 25 00 T Ve 65 U 28

Assembly Classifications Schematic Substrate Soldering Method Remarks
i i Single side PCB Single Reflow Simple, suitable for
Slngle Sided - small and thin
— Ceramic board
SMT products
Double Sided Double side PCB Double Reflow Suitable for high
; density and thin
Ceramic board
SMT - products
SMD and THC Double side PCB Side A Reflow Soldering | Usually the SMT is
: : done prior to THT
On Side A Side B Wave Soldering
n siae ﬁ
: Single side PCB Side B Wave Soldering Usually the SMT is
THC on side A done prior to THT. The
SMD on side B # cost of PCB is low
THC on side A Double side PCB Side A Reflow Soldering guita_lt)le fo(; high |
: : ensity and complex
SMD on both side ﬁ SiaciB Wave Solsl products
A and B
THC and SMD on Double side PCB Side A Reflow Soldering | Rarely used because
both side A and B Side B Wave Soldering gié'ggscsoer;‘p"cated
THC on side B maual
soldering
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Mixed Technology

Mixed Technology (Low Component Density)
—RA T (RTEIEE)
a. For single side PCB:/*} T Hi.[HPCB

siton- i il ol ot el

Printing SMC Pacement Reflow Soldering THC Insertion
Sl SMCIH Fr [l AR A8 FL o9

b.For double side PCB:/%f T X{ [ PCB

Giop. ke e el

Glue Application SMC Placement Glue Curing
=¥l SMCIli v K [8] 44
SieA e ———
THC Insertion Wave Soldering
SEITREE G PRV AR 1%

Wave Soldering
T Ve R %
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Mixed Technology

Mixed Technology (High Component Density)
—BERAEAR (HnfhEE)

Side A .. IS — —L

Printing SMC Placement Reflow Soldering
Az SMCIT ke [ AR
Side B -- * * *
Glue Application SMC Placement Glue Curing
=Yl SMCITAF % K [ 4k
Side n - ool gl
THC Insertion Wave Soldering
G R LR G T Ve JR %
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SMT Advantages/SMTHIE &

Why using SMT/AT4 E4H FHSMT

> |ncreased Density/3¥ 125 &

V'SMC is only 1/3 ~ 1/10 in size compared THT components, as such the board real
estate can be maximized and the weight of the assembled board is reduced. By using
SMT, the assembled product could be reduced by 40%~60% in size and by
60%~80% by weight
M2 o A B Lo RIS ~ 1/10, XFEH AT DL 21 % KPR B B0 A [ B 2
Ja IR B oAt , HIESLRERCAH L, SR NE AR A KN AT BL4E/N40%~60%, EE & ] L
I %60%~80%

> |ncreased Reliability/3 5 A] &

V'SMC has no or short leads; therefore they are light weighted and possess good
resistance to shock and vibration. In comparison to THT, the SMT component can
reduce the solder joint failure in the order of 10.3% [f k3 Jo % A B R A 1R 5 i) o i
Hfﬂ, ﬁﬁi%ﬁﬁ%#ﬂﬁﬁ&ﬁ?ﬁ@%ﬁ‘/ﬂlﬂﬁ%iﬁﬁﬁ‘é, STHTAHEL, SMTYE & ke e % )
/>104%
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SMT Advantages /SMT L &

Why using SMT/yAT4 EH FHSMT

> |ncreased Performance/#& F 14 fE

V'SMT offers better interconnectivity due to shorter paths, providing lower inductance
and capacitance.

R THI W 2R AT B R PR T R it DA LA AT B o A Ve e, R AR R R

V"SMT reduces the package propagation delay, which is the time the signal needs to

move from one component to another. (Typically the longest delays in the system are
off-chip). In comparison, THT components will not work if the operating cycle is more

than 500Mhz.
RIANEREOAR D T H TG RAfE R, 1% 2EBRIRNRE SN — D IJoffE 2 5
Ah—TeiERET A . GEE R R R KFERETTHSuH2E) , Mitkms, i

A4 T AR 500Mhz, 8L oA Re TAE

/

> |ncreased Efficiency/#& FF 2%

V"SMT is more suitable for large scale automated production. By using the CIMS, the
production process is highly automated, and it brings the efficiency to a even higher
level

Hahlh v BoR B E & Kt E B ik A=, #EdiEHCIMS, A= T2 &EE s, JFH

R R R B — AN E R IR
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SMT Advantages/SMTHIME &

Why using SMT/ A4 B4 FHSMT

> Reduced Cost/Ti %) g A

V"SMT reduces the cost of bare boards, simplify the assembly process and reduce the

cost related to THT equipment. It is expected that the cost of the manufacturing could
be reduced by as much as 30% when using SMT

RN BRI D IR A, FEARAC T 2, o 2N B L T SR A, 518
FoRB RO L, T8 TﬁzﬂiTuwé’JSO%E’Jﬁ%ﬂLﬁﬂi
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SMT Development Trend/SMT . Ji& & %

Lead Free and No Clean Soldering Process/Jc4t fl fu i el 1.2

The environment concern of lead toxicity has pushed the search for the alternative material
of Pb-Sn eutectic solder.
B A EE I 5| AP T T B RS HE B B B e AR ) B B A il O AT 7T
Ideal Sn-Pb solder replacement should possess the following characteristics:/ A8 {55 45 12
BEE A S NAZ A W R
- Low melting point similar to Sn-Pb (close to 183°C, should not be higher than 200°C)
SR URCE R (#12183°C, A rT2000C )
- Low cost/ik A

- Mechanical strength and resistance to thermal fatigue similar to that of Sn-Pb

AU EE B AN B 57 22 505 2 3Rk

- Compatible with the current equipment and process used in production
e H A R s A L Z

- Good wetting and mechanical stress reliability

(47 R PR RE AL S g ] S

- Good electrical conductivity

I3 1) R A 1 e
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SMT Development Trend/SMT /% J& i

Lead Free and No Clean Soldering Process/ T MGG PR T2

e Current Lead Free development status/=4 i LA ) & IR
-Binary (—J5) — Sn-Bil#5-%i, Sn-In/#-#H, Sn-Ag/#-4, Sn-Zn/¥-5F
- Ternary (=78) — Sn-Ag-Cu/#-tR-Hi, Sn-In-Cufs-#4-4d, Sn-In-Ag%s-#H-43

* The most promising Sn-Pb replacement candidate is Sn96.5-Ag3.0-Cu0.5. The melting
temperature of which is at 217°C/ & RILE & $95.5-4R3.8-4[0.7, X M &K
I A 2170C

<15)



Trends in Chip Component/F = oA i i

Size Trends & Life Cycle/ /5 Z oottt R/ EFH & A my i A
Multilayer Ceramic Capacitor Size Trend

Eﬂ r----:-----:-----.:.- T L LT R LRt i ettt el
oW od g om @ Poor oy b by 0201 )
R T A b b s L | 0402 :
'.fn -—l---—?-db-}ldd---{-----?.J..L:n.ana:ua. TR L :.....!I.. ”E ,E . E E 0603
: i | ===0805
60 i 1206
s —a— (Qthers
£ 50 —
']
é 40
B
]
o 30

20

to

L

81 82 83 84 85 86 87 88 89 90 91 92 93 04 95 96 97 98 99 00 O1 02 03 04 05
Year (19--/20-)

*Driven by system miniaturization and lower manufacturing cost
o R4 /INAL AN IS AR Ron i KR
3 : : : . . 0201/01005 Size Market Penetration 0201/01005/F 457212 11 3%
(1566 S0e TR I AR IR g — 0603 market share already in decline 0603113 /145 1%
— 0402 has moved beyond mobile phones 0402 & FHL 137
— 0201 widely used in RF modules from 0201z iz H T Io 2k H

.

=
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Progression of Packaging/3:t3% 77 20 Kk @

Flip Chip In Package
(FCIP)

Flip Chip On Board
(FCOB)
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SMT defect & countermeasure/SMT A K K& 5+ 1

Defects Identification:
* |dentify the SMT defects according to IPC-A-610 (Rev: F)

* |[PC-A-610 standard is a collection of visual quality acceptability for electronic
assemblies (PCBA).
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ypical Soldering Defects and Troubleshoot

/ﬁiﬂ’]#?ﬁﬁﬂ%ﬁ %ﬂﬁﬁﬁ%jﬂi
Excess solder 2%

1. Excess solder paste:
Root cause:1).Solder paste height out of UCL
2). Nonstandard of stencil aperture opening.
Action:1). Adjust printing machine to under control the paste height.
2). To standard the stencil aperture opening.

2. Low conveyer ramp, long wave soldering time: Adjust conveyor ramp angle to 5~7
degree and soldering time to 3~5 second (wave solder).

3. High preheat temperature to dry off the flux: According to flux spec to control
the preheat temperature, at normally the PCB surface preheat temperature should

under 100 degree C (wave solder).
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ypical Soldering Defects and Troubleshoot

/;ﬂii PRI K P R %ﬂﬁiﬁﬁ%ﬁ&

Solder Bridging /%55

Occurrence: Due to poor print/component place misalignment and/or due to
over deposition of solder. /E[J = F w47 5% 2 55

Troubleshoot/fi# ¥k 752
1) Check the print alignment setting /f5 258 El il 1E fff

2) Check design of PCB /# 2t PCB} 4%

3) Check design of the stencil/k: 2 W #1511




Typical Soldering Defects and Troubleshoot

[ SR R B GR F F R R TT VA

Solder Balls/45Ek

Troubleshoot/fi# ¥ J7 V%

1) Make sure the bottom side of the stencil

is clean/#fi\ M IS HE A& 75 14

2) Make sure misprinted boards are cleaned
well and no waste paste is left on the board

RIS BRI 2 75 V3 43

3) Make sure Stencil aperture is correct

f N A L 2 75 TR A

P YNNI J'UN/ T J U — ALy
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Typical Soldering Defects and Troubleshoot

/ﬂﬂi E’Jﬁ%@%ﬁa%ﬂﬁﬁy&jﬁzﬁ
No solder 36'1?5

1. Missing printing
Root cause:1). Stencil aperture was jammed.
2). High viscosity of solder paste.
Action:1). Clean stencil,
2). Replace the recycled paste with fresh one.
3). Printing machine parameter adjustment.
2. Poor solder ability of component or pad
Root cause:1).0ld date date component or PCB.
2).Contamination on component or PCB.
Action: Hold the lot material for further disposition
42



Typical Soldering Defects and Troubleshoot

[ ST R R GR R AR LT VA

Tombstoning/Z= 5l %

Occurrence: Due to different and unbalanced surface tension force between
two end-terminals of chip parts. This results in the device lifting on one
side after reflow.

Troubleshoot/fi#t ¢ )55

1) Minimize hold-down moment: minimum
paste volume/stencil aperture size under
component body /R &I/ o AR T 185 E

=

2) Maximize force balance: optimum
paste/component registration/ /& & A /;F

{7 AR B AT R AR A
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Ty ical Soldering Defects and Troubleshoot

ST ) JR PR R B IR DL VA

Misalignment JR/HL

1. P&P machine function is unstable: Fine tune the P&P machine.
2. Component termination oxidized : check and hold the lot material..
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Ty ical Soldering Defects and Troubleshoot

ST P PR PR R %ﬂﬁﬁﬁ%jﬂf

Cold solder /12
Cold Solder indicates the incomplete re-melt condition of solder joints. /¥4 1%

TR IR R AR
Occurrence: This condition may be caused by improper paste or reflow profile
JR AL AT e R 8 B B AN X
Troubleshoot/fi# ¥k /52

1) Check the reflow profile /& 2% [a] i 45 il £&

2) Check solder paste /{5 & 4% &
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ypical Soldering Defects and Troubleshoot

/;Hi;i_ E’Jﬁ%ﬁﬂ%ﬁa%ﬂﬁﬁﬁ%ﬁ&

Component damage 4

1. Raw material damaged: purge the batch material.
2. Damaged on SMT process (Fixture or machine touch it) : Investigated
and take action on nonstandard operation.
3. Fast cooling on reflow process : Should control the profile cooling scope
to 3.5~4degree per second.
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ypical Soldering Defects and Troubleshoot

/ﬁi mﬁ%ﬁﬁﬂfﬂﬁﬁﬁ%ﬁ&

Bubble on ball of BGA / BGAZ

1. Damp PCB: Bake the PCB before load it to SMT.

2. Ball oxidized : Bake the BGA and special control the
expose time.

3. Short time and low temperature on soak section :
Optimize the reflow profile.
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ypical Soldering Defects and Troubleshoot

/ﬁiﬂ’]#%@%ﬁa*ﬂﬁ@ﬁ%jﬂ%
Component lead lifted o485

1. Component lead bent before placement : Sort out the defect part or hold
the lot material and then return it to vendor.

2. Manual or machine touch it : Inspect the touched part before pass it to
reflow
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ypical Soldering Defects and Troubleshoot

/ﬁﬂii PRI K P R %nﬁﬁﬁw‘ﬂf

Solder Opens /FF#&

Occurrence: Due to insufficient deposition of solder paste during printing
process. Sometimes, epoxy has been deposited over a pad by error,
and prevents the solder from wetting the pads./J5 K ERI/04%5. K F
R,

Troubleshoot/fi# i 75 2

1) Ensure that the stencil is clean and that the
paste has the correct preconditioning clean/

N AR 1945 8 154 F 1R
2) Check the epoxy dispenses process

BB AS _ESR A
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SMT Video
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