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AE#EEY (Human Body Model , HBM)
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Ipeak = ~ 1.3A (for 2000V HBM)

ftr=2~10ns

Slide 20



Class

C)oCcy oCc2 o)y oo

455 ()

azs 14
ass 1B
ass 1C
455

433 34
ass 3B

AREELT BB 53 2R

Voltage Range
00

200y to <500y
S00v to <1000y
1000y to <2000y
2000v to <4000
A000v to <8000
»=3000v

(A4 ©CATR

Tttt FREBE(ESD)RIE; 2010F6H9H; FRi Slide 21



E# B2 (ESDS) 03

‘:éi’[o% 0~200V ]:> ;
{?} 12: 0V~1999V %E%lﬁjj’)ﬁ Ei)_:ﬁj/J\
@ 2. 2000V~3999V —,"‘ZOOV

vhe
w
03

; 4000V~15999V
WG N2 16000VELE, B BURT SR

Jh

ST SR B vk i T BURGAR A, TLEBURME VI R
2 B 02~ NSIL A7 R 37 B R AR, MORs B i LB
PAZNE 0K it LB AR P EEA T

¢ OCATR FiiE: BB E(ESD)RE; 2010F6A9H; #RII Slide 22



¥ 254&E 2 (Machine Model, MM)
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B aE 122! (Charged Device Model, CDM)
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Discharge from the Component

Charged Device Model pulse
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Ipeak= 15A (for 1000-V CDM @ 4pF)
tr < 200ps (for CDM @4pF)
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Class Yoltage Range
Class Cl <125v

Class C2 1257 to <250y
Class C3 250w to <500v
Class C4 J00v to <1000y
Class C5 1000v to <1 500w
Class C6 15000y to <2000y

Class C7 >=2000V
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i S R =

Discharge generated Pulses (RC)

Charge
relatively to
Vmax Duration C Ipeak HBM,
Application Standard/Pulse V] (10-90%) # of Pulses Ri [Ohm]  [pF] Ay Charge JESD22-114
Component "HBM" JESD 22-114 8000 150ns 1 1500 100 5.3 800nC 1
System "GUN" IEC 61000-4-2 8000 120ns 10 330 150 33 1.2uC 15
System/Vehicle ISO/TR 10605 inside 8000 lps 3 2000 330 30 2.64uC 3.3
System/Vehicle ISO/TR 10605 outside 8000 360ns 3 2000 150 30 1.2uC 15
Voltage generated Pulses
Vehicle ISO 7637: 1 -100 2ms 5000 10 - 10 20mC 25x10"3
Vehicle ISO 7637: 2 100 50us 5000 10 - 10 0.5nC 6.25x10"-4
Vehicle ISO 7637: 3a 150 100ns 1h (3.6x1076) 50 - 3 300nC 0.375
Vehicle ISO 7637: 3b 150 100ns 1h (3.6x10"6) 50 - 2 200nC 0.25
Vehicle ISO 7637: 5 87 | 40-400ms 1-10 2 - 43 1.7C 2.13x10"6
Additional Discharge generated Pulses (C)

Component "MM" JESD22-115 400 16MHz 1 - >8 0.8nC 1x107-3

Component "CDM" JESD22-101 750 0.8ns 1 1 8.5-17 - -
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Lifetime
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Thermal Lifetime Curve

Point of accelerated

1000 h—r

100 h1+

10 h-

1hT

0.1 h—t+

D))
S

1708 £

Over-
temperature
shutdown

device qualification
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Lifetime curve for device
worst case parameters
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Irreversible damage

Soldering

Spec valid,
full lifetime,
full function

150‘: C I 200"E C

Spec restricted, - No spec, no permanent damage,
' reduced lifetime, ~ highly reduced lifetime,
' limited functionality - no function guaranteed

Device temperature

Device destruction,
irreversible damage,
permanent out of control
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