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3. ESD: Electrostatic Discharge
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4. EOS: Electrical Overstress
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EOS General
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Extremely High Voltage Low Voltage (16 V) High Voltage (4 KV)
Extremely High Power Longer Duration Short Duration
Low Power Very Low Power

Fast Rise Time
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ESD vs. EOS Fail Signature

HBM ESD Damage in a PMOS Output EOS failures from burn-in
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F& O FOMKFOO (V)
1 V MOS 30-180
2 H MOS 50-500
3 P MOS 100
5 MOSFET 100-200
6 JFET 140-700
7 C MOS/N MOS 250-3000
8 OO GEikes) 180-2500
9 SEEE-Jmb iy 300-3000
10 ECL 500-1500
11 SAW 150-500
12 SCR 680-1000
13 SL-TTL/S-TTL 300-2500
14 TT/DTL/H-TTL 380-7000
15 =X O [H 300-3000
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Device momentarily grounded

(A) results in 15! discharge event.
(B)
Event 2
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Device left with Second discharge eve_ﬁt when
net charge. grounding in a later step.
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« Charged Device Model (CDM)
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ESD Models Comparison
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Model

HEBM

CDM

Test Levels (V)

500, 1000, 2000, 3000,
40000

100, 200, 500, 750, 1000

Peak Amps ~1.3 7~20
Rise Time (ns) 2-10 <0.5
Pulse Width (ns) ~ 150 ~1

Typical ESD Failures

« Metal Penetration
(Silver Filament)

« Junction Damage

« Metal Melt

+ Contact Spiking

« Gate Oxide Damage

«Gate Oxide Damage
-Charge Trapping
-Junction Damage

CDM 2000V CDM is 7 to 20 Amps peak (depending on package) and <1 ns wide.

A

A0 ns 100 ns

2000V HEM is 1.3 Amps peak and about 150 ns wide.
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Conductors vs. Insulators

Difference between conductor and insulator is that conductors
permit the flow of electricity, while insulators do not. Conductors
therefore have the ability to drain their charge when grounded.

Charged Conductor Charged Insulator
r+ + + +1 (. + +-‘
+ + + + = =+ 4+
+ + + + - -+ o+
+ + + + + + - -
Conductor evenly distributes Opposite polarity charges can
charge over entire surface. exist on the same insulator,
’ y 1 1)
- =+ 4+
- -+ 4+
+ + - -
Conductor completely Insulators do not allow charge to flow.
discharges whan grounded. Grounding an insulator neither removes
_charge or prevents surface charges.
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