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Temperature Programming Unit,

Manual Controls
Temperature Chamber itself with door removed.

Integrated Circuit Sockets - Note Plug-in-jumper
for common line.

Plug connecting sockets to crossbar scanner.

Figure 2, Temperature Cycling Chamber


















Current Source - Voltage Comparator - Control Program - and
Thermocouple Input.

Back of Temperature Cycling Chamber.

Liquid Nitrogen for Temperature Cycling Chamber.
DC Power Supplies for Control Circuits.

Data Acquisition and Scanner Control.

Crossbar Scanner.

Qutput Data - Paper Tape Punch

Figure 5. Labeled System Photograph/Temperature Chamber
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A bond puller was then used to test the

as the device was cycled thermally.
bond strengths of the remaining bonds on this circuit, and those of a similar

device in the same group which also failed. Several of the bonds pulled at less

than one gram and exhibited the poor alloying characteristic shown previously.
Most of the

The adjacent bond at pin #4 in Figure 8 was also a poor bond.
good bonds or the same device exhibited pull strengths in excess of four grams
and usually resulted in a wire break rather than a bond pulling off the bond-

The bonds that did pull from the pad at the higher pull strength all

ing pad.
exhibited normal uniform alloying characteristics.

pin 4

Failure Anaiysis #1 - Open Due to Bad Bond

pin

Figure 8.
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Failure Analysis #2

Open at Bond Due to Corrosion

Figure 9.
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device had not failed at the +65°C wupper 1imit of the temperature/humidity
test, but the higher temperature of the MTC test caused eventual and permanent
failure of this already weak bond. Both of these failures (#2 and #3) show
the effect of moisture when it penetrates the plastic package, usually along

the lead frame and lead wire to the chip.
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Failure Analysis #4

Device Type - 709 Operational Amplifier

Manufacturer - P5

Package Type - DIP Silicone

Lead Wire - Gold

Circuit Metallization - Aluminum

Previous History - 135 Cycles Thermal Shock =65 to +150°C

This device had undergone 135 cycles of the thermal shock, as per MIL-

STD-883, Method 1011, Test Condition C. The device failed on MTC with pin
#10 open at the high temperature extreme. The device was depotted and the
bubble removed. Figure 11 shows the result of this failure analysis as an
open at the necked down region above the ball bond. This represents still

another common type of failure.

Figure 11. Failure Analysis #4 A
Open at Necked Region Due to Thermal Shock Stress A
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Failure Analysis #5

Device Type - 709 Operational Amplifier

Manufacturer - P5

Package Type - DIP Silicone
Lea! Wire - Gold
Circuit Metallization - Alumimum
Previous History = 210 Cycles Thermal Shock -65 to +150°C
This device had undergone 210 cycles of thermal shock as per MIL-STD-
883, Method 1011, Test Condition C. The device failed with pin #9 open in
the bond wire passing through the bulk of the resilient potting bubble (see

Figure 12). Note that there is no slack in this particular lead.

Figure 12. Failure Analysis #5
Wire Break in Encapsulating Material
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Figure 13. Failure Analysis #6 - Open At Lead Frame Bond
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