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< Discharge event due to tribo-
electrically generated charges.

<+ ESD is a High Current (~Amps) and
Short-duration(~ns) stress event.

IECG61000-4-2 spec for BKV
HBM

Grounded Surface
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(1). Human Body Model (HBM)
Discharge to the Component

Human Body Model pulse
1.5 e
HEM
™ 2k
E 7 | || Do
%‘4‘ Grounded Surface _E | _
¢ £ 05— | |
J S & S— |
h C 50 100 150 200
R A B 1.5k time [ns]
AVAVAY [ R ATAYAY
the HEM acts like a current source
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CHem= 100pF; RHBM= 1.5kQ
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Lightning to the Buildings

ESD Protection Circuits Lightning Rod
for CMOS VLSI/ULSI for Buildings

KEE. KER
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System-Level ESD Testing Standard

¢ |[EC 61000-4-2: Electromagnetic Compatibility (EMC)
Part 4: Testing and measurement techniques
Session 2: Electrostatic discharge immunity Test.

IEC 61000-4-2 ESD Model
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Criterion Result (Z&8)

(Bt

No abnormal phenomenon occurs during ESD

Pass

Class A stress. G
(ESDRAE, 77t o)
Abnormal phenomenon occurs during ESD Pass

Class B stress,but will recover automatically. G
(ESD&RA, 7 i H HBEE S E )

Abnormal phenomenon occurs after ESD .
Pass/Fail

Class C stress,manual restart is needed. _C
IR i i/
(ESDRAE, P Mh S LA ETEE ) S VESLY

Class D Hardware damage. Fail
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vcc
IEC61000-4-2 spec for 8KV ]

r /0 port of a Product 1

16A
Device to be
OA I rotected
B - . . e -
Y
Mechanical path \ ESD )

e_g. through connector shield, |

PCB trace to GND plane, etc #
-

rotector

l

¢ Prevent the operation of an Electronic Product from the
disturbance of ESD event. - Bypass the ESD current
and [Y& Clamp the voltage at a low value. |
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TVS (Transient Voltage Suppresserffif & i K 4 45 ) —AKE FIMLV(Multi-Layer
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HDMI/USB3.0 4.8Gbps/10.2Gbps | <0.5nS <1pF
USB2.0/IEEE1394 | 400~480Mbps 0.5~0.6nS = 3pF
5 v K
RS232 115.2K 1uS~8uS 10~200pF
Wireless device 1.5Mbps 75~300nS 5~50pF
B 20~2KHz 0.05mS~50mS | 10~360pF
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