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Abstract : We investigated the damage of the TTL ICs which manufactured five different technologies by artificial
microwave. The artificial microwave was rated at a microwave output from 0 to 1000W, at a frequency of 2.45GHz. The
microwave power was extracted into a standard rectangular waveguide(WR-340) and TTL ICs were located into the
waveguide. TTL ICs were damaged two types. One is breakdown which means no physical damage is done to the
system and after a reset the system is going back into function. The other is destruction which means a physical
damage of the system so that the system will not recover without a hardware repair. TTL SN74S08N and SN74ALS0OSN
devices get a breakdown and destruction occurred but TTL SN74LS08N, SN74AS0O8N and 74F0SN devices get a
destruction occurred. Also destructed TTL ICs were removed their surface and a chip conditions were analyzed by
SEM. The SEM analysis of the damaged devices showed onchipwire and bondwire destruction like melting due to
thermal effect. The tested results expect to be applied to the fundamental data which interprets the combination
mechanism of the semiconductors from artificial microwave environment.
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Table 1, Tested Technologies

Low power schottky(LS) SN74LS08N
Advanced schottky(AS) SN74AS0SN
TTL
Technology Advanced low power schottky(ALS) |SN74ALS08N
Schottky(S) SN74S08N
Fairchild advanced schottky(F) T4F08N
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Fig. 1. General measurement setup and test circuit.
(a) Test setup (b) High frequency power generator
(C) LED circuit
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Table 2, Relationship between the power and the peak elec—
tric field (Ep) in WR-340

P., Eo Pay Eo Pay Eo
Wl | vy | W | mviml | W) | fkvim)
10 239 140 8.96 550 17.75
20 339 150 9.27 600 18.54
30 4.15 160 9.58 650 19.30
40 4.79 170 9.87 700 20.03
50 5.35 180 10.16 750 20.73
60 5.86 190 1043 800 2141
70 6.33 200 10.71 850 22.07
80 6.77 250 11.97 900 22.71
90 7.18 300 13.11 950 23.33
100 7.57 350 14.16 1000 23.94
110 7.94 400 15.14 1050 24.53
120 829 450 16.06 1100 25.11
130 8.63 500 16.93 1150 25.67
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(a) Undamaged (b) Damaged
Fig. 4, TTL SN74S08N device before and after artificial micro—
wave impact,

(b) Damaged
Fig. 5. TTL SN74I_SO8N device before and after artificial micro—
wave impact,

(a) Undamaged
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Table 3. Details of melting point on the chip lines

Elements Symbol Meléi:l%i:):im Mellt(irellgVil:loim
Aluminum Al 659 932.15
Copper Cu 1,083 1,356.15
Gold Au 1,063 1,336.15
Silver Ag 961 1,234.15
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