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Vibration Spec. — 1SO-16750-3

*|SO 16750-1: General

*|SO 16750-2: Electrical loads
*|SO 16750-3: Mechanical loads
*|SO 16750-4: Climatic loads
*|SO 16750-5: Chemical loads

INTERNATIONAL ISO
STANDARD 16750-3

Road vehicles — Environmental
conditions and testing for electrical
and electronic equipment —

Part 3:
Mechanical loads

Vehicules routiers — Specifications d'environnement et essais de
I'équipement électrique et électronique —

Partie 3: Contraintes mécaniques
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Get file from EE or layout Generate PCB mesh Run analysis
team Mesh other ME parts
Import odb++ Mesh Run

Life Test
Assemble all parts in FEA
Input all of the dimension software
of PCB, package, solder
pattern....

Set life test condition
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Import result file to
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Import Result
File

Check RMS displacement
around the failed

Component

Displacement

Contour Pass Result
I . N
Reliability Improve
Data

Propose action for the
failed result

Check reliability result and
life prediction
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PCB & Component

Material

Construction

Layer | Type
1 SIGMAL
2 Laminate
3 SIGNAL
4 Laminate
3 SIGMAL
&  Laminate
T SIGMAL
2 Laminate
4 SIGMAL
10 Laminate
11 SIGMAL
12 Laminate
13 SIGMAL
14 Laminate
15 SIGMAL
16 Laminate
17 SIGMAL
18 Laminate
19 SIGMAL
200 Laminate
21 SIGMAL
22 Laminate
23 SIGMAL

COPPER (85.4%) / COPPER-RESIN
EM-370Z / Resin Content (84.0%)
COPPER (92.7%) / COPPER-RESIN
EM-370Z / Resin Content (64.0%)
COPPER (76.4%) / COPPER-RESIN
EM-370Z [ Resin Content (64.0%)
COPPER. (93.3%) / COPPER-RESIN
EM-370Z / Resin Content (63.0%)
COPPER (75.9%) / COPPER-RESIN
EM-370Z / Resin Content (65.0%)
COPPER (94.7%) / COPPER-RESIN
EM-370Z / Resin Content (42.0%)
COPPER (94.7%) / COPPER-RESIN
EM-370Z / Resin Content (65.0%)
COPPER (75.9%) / COPPER-RESIN
EM-370Z / Resin Content (63.0%)
COPPER. (93.3%) / COPPER-RESIN
EM-370Z / Resin Content (£4.0%)
COPPER (76.4%) / COPPER-RESIN
EM-370Z / Resin Content (84.0%)
COPPER (92.7%) / COPPER-RESIN
EM-370Z / Resin Content (64.0%)
COPPER (85.4%) / COPPER-RESIN

PCB

1080 0.003 in Prepreg [B4% resin]

1080 0,003 in Prepreg [64% resin]

1080 0,003 in Prepreg [64% resin]

1080 0.002%9 in Prepreg [65% resin]

1080 0.0032 in Prepreg [65% resin]

T828x3 0.021 in Core [41.5% resin]

1080 0.0032 in Prepreg [65% resin]

1080 0.002%9 in Prepreg [65% resin]

1080 0.003 in Prepreg [64% resin]

1080 0.003 in Prepreg [64% resin]

1080 0.003 in Prepreg [64% resin]

D

Package

Location

Ball

Solder

Electrical

Thermal

Die

Test

e

Semiconductor Wearout

Ball Pattern:

Ball Count:

Ball Units:

Ball Pitch:

Ball Diarneter:

Ball Package Diameter:
Ball Pad Diameter:
Ball Height:

Ball Chan Width:
Ball Material:

Ball Modeling:

Ball Perimeter Rows:
Ball Perimeter Cols:

Ball Island Rows:

METLIST

mim

0.48

0.42

0.428

0.35

SAC305

TWO ELEMENTS

Bal l-"Component
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Failure Probability & Score

RefDes Package Part Type Side Solder W Max Strain | Damage TTF {hrs) 4 | Failure Prob Score
12736 Failed N-.. IC BOT SAC305 3.3E2 0.0 100.0 0.0 Color Score
12735 ¥2.. IC BOT SAC305 2.1E0 39 100.0 0.0 Score = 7
12751 BGAS25-MXP-PS32... IC TOP SAC305 2.5E-2 >81 0.0 10,0
7 >Score =3
U276 BGA_0292 P0S0 17.. IC TOP SAC305 3.1E-3 >81 0.0 10.0
s BGA_0152 P0O50_11... IC BOT SAC305 1.0E-3 =81 0.0 10.0 O Score <3
U101 BGA_0153_P0OSO_11... IC TOP SAC305 9.3E-6 >81 0.0 10.0
U12739 BGA200-MICRON-... IC TOP SAC305 5.4E-6 =81 0.0 10.0
us BGA_D024 PO10 08... IC TOP SAC305 1.0E-6 >81 0.0 10,0
M3 BGA_0200 P0OS0 PO.. MOTOR TOP SAC305 1.0E-6 >81 0.0 10.0
u2s BGA_0076_P080_08... IC TOP SAC305 : 1.0E-6 =81 0.0 10.0
12708 BGAZ73-REALTEK-... IC TOP SAC30S5 1.8E-3 4.0E- Random Vibe Life Prediction
U2 BGA_0024_P010_08... IC BOT SAC305 1.1E-3 1.1g- 190
M11 BGA_0200_P0S0_PO.. MOTOR TOP SAC305 1.3E-3 1.9E- :2
M10 BGA_0200 P0OSO_PO.. MOTOR TOP SAC305 1.2E-3 TIE 5
kAT BGA D200 DNSn DN RACTTIOIR TR CArIns 1 5F-2 2 TE- g 60
£ 50
E 40
30
20
12 El‘::i‘a"'.?ii‘inb”é’;.";‘g';’i
0 1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17
Lifetime (hrs)
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Displacement

U, U3
+9.843e-01
+8.965¢-01
+8.087e-01
+7.209e-01
+6.330e-01
+5.452¢-01
+4.574¢-01
+3.696e-01
+2.818e-01
+1.939¢-01
+1.061e-01
+1.830e-02
-6.953e-02

U3
+5.312e-01
+4.771e-01
+4.231e-01
+3.690e-01
+3.150e-01
+2.609e-01
+2.068e-01
+1.528e-01
+9.873e-02
+4.467e-02
-9.382e-03
-6.344e-02
-1.175e-01

Large displacement of 3 mode at
center area of top case.

Board bending caused by top case
deformation
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3504 6.950-4 1.560-3 2ETe-3

L0le-3
'

1.94e-3 1253
[ 1

RefDes Package Part Type Side Solder Max Disp Max Strain | Damage TTF (hrs) 4 | Failure Prob Score
U276 BGA_0292_P080.. IC TOP SAC305 1.3E-3 6.8E-5 3TE-5 =81 0.0 10.0
U12751 BGAS25-NXP-PS3.. IC TOP SAC305 1.4E-3 4.7E-5 3.0E-G =81 0.0 10.0
ua BGA_0153_P050... IC BOT SAC305 1.3E-3 4 4E-5 1.8E-6 =31 0.0 10.0
Ua BGA_0024_P010.. IC TOFP SAC305 1.0E-3 2.9E-5 1.0E-6 =81 0.0 10.0
Mg BGA_0200_F080... MOTOR TOP SAC305 1.5E-3 1.1E-5 1.0E-G =81 0.0 10.0
Uz2s BGA_D076_P0D80.. IC TOP SAC305 1.0E-3 3.8E-5 1.0E-6 =31 0.0 10.0
U101 BGA_0153_P050... IC TOFP SAC305 1.5E-3 3.5E-5 1.0E-6 =81 0.0 10.0
U12708 BGAZ73-REALTE.. IC TOP SAC305 1.8E-3 31E-5 1.0E-G =81 0.0 10.0
Uza BGA_0024_P0O10.. IC BOT SAC305 1.2E-3 7.6E-6 1.0E-6 =31 0.0 10.0
W11 BGA_0200_F080... MOTOR TOFP SAC305 1.4E-3 1.1E-5 1.0E-G =81 0.0 10.0
M10 BGA_0200_F080.. MOTOR TOP SAC305 1.2E-3 G.5E-6 1.0E-6 =51 0.0 10.0
M13 BGA_0200_P080.. MOTOR TOP SAC305 1.5E-3 35E-5 1.0E-6 =31 0.0 10.0
M12 BGA_0200_F080... MOTOR TOFP SAC305 1.4E-3 3.6E-5 1.0E-G =81 0.0 10.0
U12715 BGATB-MICRON-.. IC TOP SAC305 1.4E-3 7.2E-B 1.0E-6 =51 0.0 10.0
M14 BGA_0200_P080.. MOTOR TOP SAC305 1.2E-3 3TE-6 1.0E-6 =31 0.0 10.0
U12714 BGATE-MICRON-... IC TOP SAC305 9.9E-6 1.0E-G =81 0.0 10.0
U12736 BGA153-MICRON... IC BOT SAC305 31E-5 1.0E-6 =51 0.0 10.0
U12739 BGAZOO-MICRON... IC TOP SAC305 o~ 1.9E-5 1.0E-6 =31 0.0 10.0
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Reference

e Solder Joint Reliability Assessment: Finite Element Simulation
Methodology
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