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Abstract This paper is about the analysis and design of avionics equipment's housing and PCB(Printed Circuit
Board) such as air data computer. Avionics equipment's structural design as well as electrical properties is very
critical and should be proved from design phase by analysis method. First, analyze the static load and vibration
requirement for the installed equipment, and then proved it satisfy with its requirement using the computational
structural analysis. Commercial tools were used for computation and the rib design of housing was verified and
the placement of electrical component was proposed using the PCB's local displacement information.
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[Fig. 1] Disp. and component of PCB
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[Table 1] Disp. parameter definition
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- 1.00 : Standard dual inline package(DIP)
- 1.26 : DIP with side-brazed lead wires
C - 2.25 : Leadless ceramic chip carrier(LCCC)
- 1.75 : Ball grid array(BGA)
- 0.75 : Axial-leaded component resistor, capacitor,
and fine pitch semiconductors
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- 1.0 : when component is at center of PCB
- 0.707 : when component is at 1/2 point X and 1/4
point Y on PCB
- 0.5 : When component is at 1/4 point X and 1/4
point Y on PCB
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[Fig. 2] ADC outer structure
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[Fig. 3] Internal structure of housing
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[Fig. 4] main board structure
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[Table 2] Acceptable disp. of main component

o 2ake] Hof| QlsfERslw | 2
- s we | A wg | EY
HUGD-50/T 0.1625 DIP
222-138-17222 0.4582 DIP
MGDB-04-H-F/T 0.6601 DIP
MGDB-10-H-B/T 0.5905 DIP
S29AL004D70MFIO1 0.6902 000216 DIP
IDT71V416S15PHI 0.8074 DIP
TS87C52X2-LIB 0.5718 DIP
A3P1000-FG2561 0.3673 BGA
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[Fig. 6] ADC mesh gen.
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[Fig. 7] Main board mesh gen.
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[Table 3] Accel. test requirement
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Lateral
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Left Right
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[Table 4] Max. stress with static load

B [ g [PAH20 8] s
sy | N (mm) Rk
Fore 0.409 0.000981 -Z
Aft 0.491 0.001177 +Z
Up 1.56 0.001058 -Y
Down 0.669 0.000445 +Y
Left 0.502 0.000294 -X
Right 0.502 0.000294 +X

[O& 8] -Y(Up) H3F 7IEm A
[Fig. 8] Max. stress in -Y(Up) accel.

(28 91 +Z(AFD) 4 714 Al 1sl27le Hchas)
[Fig. 9] Max. PCB disp. in -Y(Up) accel.
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[Fig. 10] Natural freq. with modes.

7t me pgUSRs 0 13} )

Frequencies

made circular
number frequency frequency pericd
(rad/sec (Hertz) (sec)

1 6.1848E+03 9.8434E+02 §1.0155%E-0
2 8.3105E+03f 1.3227E+03 | 7.5605E-04
3 8.7164E+03 1.3873E+03 § 7.2085E-04
4 1.0982E+04 1.7478E+03 § 5.7214E-04
5 1.1411E+04f 1.8161E+03 J5.5064E-04
9 1.1785E+04 1.8756E+03 § 5.331€6E-04

[32 1] 2=d 3283054

[Fig. 11] Max. stress in -Y(Up) accel.
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[Table 5] Trans. rate of housing/main board
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[Table 6] Vibration requirement
Random Vibration Wy w;
General 0.001 0.01
RMS G Level (GRMS) 1.79
Sinusoidal Vibration Center Peak sine(G)
Freq(Hz)
1/rev 4.5 0.1
4/rev 18.1 1.8
8/rev 36.3 2.5
12/rev 54.4 1.5
3194 Ujiol RIB g5to] wh a4 2uS ulws)
Hokth J7 12+ RIB AAA Hig2 Z3zolch

[O8 12] 3% W RIB AAA] Hh-S-
[Fig. 12] Max. stress without RIB(Z-axis).
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[Fig. 13] Max. disp. without RIB(z-axis)
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[Table 7] Analysis results depending on RIB [Table. 8] Max. stress in freq. analysis
T RIB £ RIB SHHE(%) . B orae | SR W
} °° (N T (mm)
=
Ny 1.932 1.247 49 X 0.184 825 0.00035
o557 vl 1.069 141 0.00091
0.0118 0.00216 446.3
$1(mm) 1.247 120 0.00216
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