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ABSTRACT

When driven with a short (less than 30us) low-energy pulse, the semiconductor
bridge(SCB) produces a hot plasma that ignites explosive. The shape of plasma was
observed using ultra high speed camera, the generation and the duration time of plasma were
estimated by analyzing the ultra high speed camera image. The more energy supplied, the
sooner the formation of the plasma was, and the size of the plasma was increased in
proportion. The voltage variation of the bridge was measured and analyzed by comparing
with the ultra high speed camera image.
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Fig. 1. A schematic diagram of SCB. The bridge is the doped silicon area
between the large aluminum lands. The large land/silicon overlap minimizes
ohmic contact between the land and the silicon. The lands provide a
means for electrical input to the bridge. Current flows from land to land

through the bridge.
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Cross section of a SCB
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Table 1. Experimental condition and description
of the samples

i | e e | Peses Mo | ol
( um?)
9701 | 100X 100X 2 2 20 6.9
97021 100X 200X 2 1 15 79
9703 100X 300X5.3 18 27 10
9801 40x80X1 15 25 104
9802 40X80X1 1.2 21 10
9303 40X80X1 12 30 143

1 the resistance measured by the four point probe
method

Table 2. The test condition of the samples for
ultra high speed camera

s/n | Resistance(2) | Voltage(V) cﬁ:ﬁ%
145 20 10
1.40 2% 13
3 145 30 15
13 1.40 38 2
6 1.50 0 %
18 140 57 30
23 130 72 40

2x10° frame/sec®] £E2 20A o1 ¥ wiE 2%
107 frame/sec?] &= &9t £57} 2x10°
frame/secd 7ol Z ARHNEZIL A7 7HALe
500nsecol® & AIZX 100nsecoli, 2x10
frame/sec  Afole ARKEZY At AL
Snsecolil =& AZF 10nsecE FHl¥ch =z
& Fhofle} #goll AMRE Alge A% g g A
F & E 20 st
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Fig. 5. Voltage measured across the SCB
device and the leads for s/n 9701 ~9703
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Fig. 6. Voltage measured across the SCB
device and leads for s/n 9801 ~9803

Table 3. The applied current and the second
maximum time

Dime.:nsion of Applied Set.:ond
s/n | the bridge cross maximum

section () current(A) time(gs)
9701 200 6.7 54
9702 400 75 16.3
9703 1590 9.6 -
9801 80 10 267
9802 80 95 435
9803 80 136 2217
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Fig. 7.

Ultra high speed camera images of the SCB
operation. Frames are spaced 500nsec apart for (a) to
{c) and SO0nsec for (d) to (g0 and alternate from
bottom to top, with the first at the lower left and the
last at the upper right. The edge burn process is
evident in the frame 5,6, 7 and 8 of (a) and 3 of (c).
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Table 4. Tum-on time in ultra high speed camera

s/n Current(A) Turn-on time(xs)
2 10 5.5

4 13 40

3 15 35

13 20 06

6 25 0.5

18 30 0.45

23 40 0.35
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Fig. 8. SEM images of the SCB after operation
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Fig. 11. Threshold current vs the cross-sectional area of the bridge(width times bridge
thickness) for several different bridge
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