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GAS
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OUTDOOR(ppb)  INDOOR (ppb) M /= >y 2 [ KR M1

Gy
HO,
S
HS
N,
HNO;
NH:
HCL
Cl
HCHO
HCOOH

4-47 3-30
10-30 5
1-65 03-14
07-24 01-07
9-78 1-29
1-10 3
7-16 13-259
0.18-3 0.05-0.18
<0.005- 0.08" 0.001 - 0.005

4-15 10
4-20 20

" Corresponding to 5 wt% HCI.
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Condition
Solder temperature 245+ 3°C
Immersion speed 1.7510 2 mm/s
Immersion depth 2 mm
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(Immersion depth for terminals of less than 2 mm solderable length)
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- : Moisture
{:j:I [ncrease of Thermal Expansion :::} Die attac i Silicon chip

material
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Delamination

Die pad of
leadframe

Reflow

soldering, e
265-275C N

Increase of Vapor Pressure due to absorbed Water o PR
\ . Delaminaté
Reflow temperature H)"C 260°C
or fracture
Estimated maximum MPa i2 43 Saturated vapor
VAPOT Pressure Rate LN 4] préssure at reflow temp, ,
Thermal expansion Yo .30 4] Typical data of EMC Package crack
of molding Rate LN |37 for SMD

compound
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FLOOR LIFE S0AK REQUIREMENTS
LEVEL CONDITIONS TIME TIME (Hours) CONDITIONS
1 =30 "C/890% RH Unlimited (i db "C/85% RH
. =30 "C/60% RH [ year 66 a5 “C/60% RA
TIME {Hours)
Ko+ Y = ]
] =30 “Cie0% RH 168 hours 24 (i 192 30 “Cle0% RA
J =30 “Cie0% RH 72 hours 24 72 % 30 “CIe0% RA
5 <30 °CB0%RH | 24148 hours 24 24148 482 30 “C/60% RH
6 =30 “C/e0% RH 6 hours' ( o 6 30 “Cle0% RH
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Profile Feature Sn-P'h Eutectic Assembly Pb-Free Assembly
Average ramp-up rale
. %tldg‘t P 3" Cfsecond max, 3" C/second max,
(Tsmax to Tp)
Preheat
Temperature Min (Ts,,) [00°C 150 °C
Temperature Max  Tsyg,) 150 °C 200°C
Time (Ts, o T, ) (15) 60120 seconds 6l 180 seconds
Time maintained above:
Temperature (Ty ) 183 °C 27°C
- Time(t) bl-150 seconds 60150 seconds
Peak Temperature (Tp) Classification See Table 4.1 See Table 4.2
T]l‘l]ﬂ within 3 Lﬁm actual Peak 1030 sccands 2040 seconds
lemperature (fp]
Ramp-down Rate 6 °C/second max. 6 “C/second max,

Time 25°C to Peak Temperature 6 minutes max. £ minutes myx.
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J-STD-020E 3k

b
=
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T ESK

Volume mm’ Volume mm’
Package Thickness <350 = 140
<2.5 mm 240 H)-3 °C 225 +0/-3°C
> 2.5 mm 225 H)-5°C 223 +0/-3°C
J-STD-020 for lead free
Package Volume mm’ Volume mm’ Volume mm’
Thickness < 350 350 - 2000 > 2000
< 1.0 mm 260°C* 200°C* 200°C™
1.6 mm - 2.5 mm 260 °C ¥ 250°C* Hi°CH
> 1.5 mm 250 °C » 245 °C ¥ 45 °C #
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3.2 Temperature Cycling

3.21 Condition: -55 +-10°C 10 85 #10/-0°C or -40 +0/-10°C to 85 +10/-0°C of air-to-air
temperature cycles per JEDEC-JESD22-A104 . Test condition A, soak mode 3 (10 minutes), typically
3 cycles/hour.

3.2.2 Number of cycles: The total number of cycles will be specified in the appropriate test plan.
3.2.3 Readouts: Unless otherwize specified readouts should be every S00 cycles.

3.3 Ambient Temperature/Humidity Storage

3.3.1 Condition: 30 + 2 °C and 60+ 3% relative humidity (RH)

3.3.2 Dwuration: The total number of hours will be specified in the appropriate test plan.

3.3.3 Readouts: Unless otherwize specified readouts should be every 1500 hours.

3.4 High Temperature/Humidity Storage

341 Condition: 50+ 5°C and 93 = 3 % RH

3.4.2 Duration: The total number of hours will be specified in the appropriate test plan.

3.4.3 Readouts: Unless othemwize specified readouts should be every 1500 hours.
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total axial
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ide 2 =A+B

/4 Compressive bent area

Side 1

Whisker total
c axial length
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SG Failure Mechanism of PCBA: thermal cycling

T R A R EE L . A

B HIEIR K BB S5 B Thermal Cycling Damage Mechanisms

A | Yield
Ty

Strength

Shear Stress

Leadless: AW =C {IEHdIESS}I:_LDj'I;'jTlﬂ

Laadlezz, Field Uae

Laaded, Figld Usa

Laadless, Accelaratad
Tasting

Laaded, Accalaratecd
Tasting

Leaded: A W = C{leaded) [HLDﬂ'iTﬂ E‘E‘i:iT‘*]

41



S! ;s Explain of cumulated fatigue

SRR 57 151073 1 U W — g 34

B SERRIE S BN B AR () 3 (elastic) A R ¥ M (plastic), HoJE AR5
FE (yield-strength) {5 TR E ISR BB/ & REI F
ra g g5 (grain structure)FFE &

B AEA RO AR AR (creep) M. 1B Tl (stress relaxation) ik
71 2FE 57 (cumulated fatigue damage).

m EREE (dwell time)HASBETH BRI 55 18 BL R4, B i v B2 T LA
et N IR, {E R B IR#E1E B N #8F E fH(detrimental
metallographic grain)j# K.

B ERVEHREES, BERREZRFHEE(rough) BN HIA Z =4S
(cave)Z ¥ 7E B[4 (potential defect), &5 S IFH (crack).
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SGS Failure Mechanism of PCBA: thermal shock
T HERREWIM . s P

B b sk 144 Thermal Shock Damage Mechanism

]

Thermal Thermal

RT —P» +125°'C —pP Steady ——P S5 C—P» Steady
+125C State State

eV /A
J A
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4S_G_s Explain of tensile and shear

5 I ANBY D) ) I — P

B EEAE R (rate of temperature changes)—###iE30°C/min.

B By sk Sy (tensile) M L #u R it (expansion mismatch)4hT 37 Eic i
L, 1R AR5 SI(tensile)FIBI4)) /i (shear stress)HISE

B Hyhdi o B8 £ 4 (multiaxial in space), HERF EE BTN
J1RET (stress relaxation)i i i) B 9% 55 #ii4 (accumulated fatigue

damage).

RS 4E 15 (soldering or repair). HEIEIFFL(turn the power
supplier on or off). P55 K Z1 4% B S5 M i 45 A4 7= AR S s o

44



3ﬁ Failure Mechanism of PCBA: vibration

RN L = PkB]

= AR FIRSH P high cycle vibration damage mechanism

PR3 (mechanical vibration) B H5 8 /MIIENE (@amplitude) FlEE /)

INARIE I =

WRENIFZE (frequency) FTHLER IR H RHZ (resonant frequency )4

ij%,%%ﬁiﬁﬁ(sympathetic vibration)IL %, X EE AR BT 32 IR
KR

F2 K (solder joint)7E30Hz LA _ L3N 54 T 2 3P R7S (elastic state)

B A SRR (elastic modulus)EIRFR T B A

BUNAIRBIN AFESE BRI R LN A O, 2R LR ERE AR
f, faksAER K ERRB (slip), WHERF AR

HOCR L dhL N EREEITY R, AR R AT R

o3 2R R SR BOR BE S (10%) , FEWTim b il W2 2 i T i
B HIJRZL .




4S_G_s Failure Mechanism of PCBA: Creep

o AR A R EE DY AR

P S i AR JF 24 Creep Rupture of Solder Joints

m HERE NS RES (warpage)
B Bl FECEE S b AR e BN (fixed load)

B R SEER RN S, (B2 il My =2 DLE e {E i
IER B b

B ESHARE, hEERBR SR, RABR




4S_G_s Reliability Test to Lead-free Product

- oy e A AE TR

BEXT LB EERYWIE, X T Io8 T EH A F B AR,
Z/OMNHATLURSIRMR, PURAR R E

HHEF thermal cycling
Py thermal shock
=z vibration

S 5RE pull & shear
Y1 43 #r micro section
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How to do? — thermal cycling

AR AR ? — S

RIHEPC—9701, TC3

Low temperature: -40°C
High temperature: 125°C
Dwell time: 10 min
Transmit rate: <10°C/min

Total cycles: 1000
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How to do? — thermal shock
aer it — g

MRIEIESD22-A104-B Condition C
 Low temperature: -40C

q° High temperature: 125°C

1 . Dwell time: 15 min

e Transmit rate: >30°C/min

« Total cycles: 500




How to do? —vibration

A7 — Pl

® REIEMIL-STD 810F 514.5,

procedure 1

Test model:5Hz-200 Hz-5Hz,5*12
minutes,60 minutes pre axis
X,Y,Z.

a).5~8.45 Hz,+/-3.5mm
displacement constant.
b).8.45~92 Hz,1G constant.
€).92~113Hz,+/-0.029 mm
displacement constant.
d).113~200Hz,1.5G constant.
e).Total sweep of 5-200-5Hz
would be 12 minutes.
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How to do? —Pull & Shear
K EIRURE W €115
RIS Z 3198

T

—'\.._h.-—-

Tenaile Strength Teat for Leaded Component

— Fixing dig ******

T e— PHp

Tensile Strength Test for Non-leaded Component
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S!;S How to do? — Cross Section

anAaf A2 — U)o
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B X-RAY (X2 TR 1)
B C-SAM (F22414)
B SEM-EDS (FIffHEEi-RE1E 2 HT1X)

B Pull & Shear (& fiHEHT)
B Dye & Pry (Y:{t$73k)
B Mircrosection (Y] /2> #7)
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__ SGS - C-SAM(F= 223 4#)

Die Cracking

Delaminations



jﬁ& SEM-EDS (314 HL 8- HE i 43 M 1)

) 40 58 A5 B 7 OROE AR T 2R T s IO SR P A M B
SIHIRNASR, HTHORESHMES . BOREEE m n] ik LT




S_G& Pull & Shear(/& S #EH7)

KBS L Y N Bounding Ware. BGAJREERZE i fie
A2 Z WU, ) (B 11 T7) o
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jﬁs_ Dye & Pry(H 47 4k)
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