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4717} WA (ESD : Electro-Static Discharge)ol| t
gt A 842 24 Component Level (IC, Diode,
LED and TR 5-5) ¥} System level (H7], A2} £41
7171 B)E UHARA ZH2he] B E FE 6 oA
A, B7tEoj ) 12 9ot

Component Levele} #H3% F2 22 = ESDA,
JEDEC 12|31 AEC 5o] glom AlRA A8 &2
9 £ = HBM (Human Body model), MM (Machine
Model), CDM (Charged Device Model) 5-0] Qltt.

Z12]11 System Level-2 IEC 61000-4-2¢f ]3] A]
R A Ajeko] FOjE, AlF W oRE V)F
W7 2E (Air Discharge Mode)$t &9 A 2=
(Contact Mode)7} )t

# 2o = Component®} System level®] 57t ot
Azt & 4= 9l PCB board |l o]} AJAH IC £
= TFT-LCD glass (£ Module)ol| o3t A4 7] 4
7tet Hlshe] of = mel-g A L3 x| opy EZ
29g paafor & 2] of Lo i HETL &
o A of kg A o]}, # A+ System level ESD H 7}
£ AlgAd| o2 [EC61000-4-2 F2E H_37 |2
831, RC Y EYFE Component leveld] =g
(HBM or MM)Z mA|8{A A|H-g 817 & gheh 1
2t o2t W2 ESDA | AR 7 Al Ag
o] FAS W2 N HERCHEY A7 Z&
&AL gleete A4 £ ¥ RA 4 %

H] MakerZl -2 27} 271 = 6131, oW A= &
2ty ol gt A7t glol A Aol At AlE
Aol WolA AAE =R &7 HEstTh &
= Utk

urebA o2 gt =49 aXE H4837] A
L 7+ 749 '] (Component, PCB, System IC, LCD
module 58 HE7}7t 2o ojof thg =2]7} o] F
o} Ao g Zojrt.

2. Joint ESDA/JEDEC #3

ESDo} #l e g2 FH422E ESDA,
JEDEC 18]3 A2k #8 5-& 124 ¢ AEC 114
o et A M 74 F2-2 vl sl B A eld v
g Ateroluh ARl dis) A o] . 2008
| 0] 35 E| = ESDA9}JEDEC o] & E 3o A& 7
4 FEstete 29E WWsta HBMY dd
722 20109 ANSI/ESDA/JEDEC ]5-001-20102]
A 2E F4& EEHUH MM} CDM 2 dof) o3
A= Se Aol WY ol Ao

2.1 HBM Device Testing

(1) HBM {Joint ESDA/JEDEC JS-001-2010)

Joint 9]¢ 3]+ 2008 o] ESDA%} JEDEC Work
Group?] B 2 F/d=]of, o] 1Y = 1 AS ZHF
02 sgate] FNZ T, FF AP LT EA
U 37h 4k WS E HE Fof
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____________ Special Thema

Joint #40] Z9H Y82 HH

@ Trailing Pulse, Pre Discharge Voltage ramp
£47&

@ Waveform verification U A 2): 5150 3t g
& a2of fi3) 1KVe] oidt H8-& ex8 e
2 golrtv} Waveform &43to] 712, 4 &
E0] 871/ 2] HBM Pulse source7} §IrH9, 84-&
F712 vl 8}119] Pulse 20 het B1S
A5 3ok

® Power supply pinjl th3t ¢17}314> : Package
Planed] 23} Az o4 BES2 Supply =Y

of Q7 el 2EHA SpE Fo)7] Y3 &
Yoz fsxd 4 Uk

@ Alternative Pin 2% 3% : 83 Device
protection -2 o) A Parasitic §%-& &0|7]
9} Alternative pin %3] &tk g IO
vs Power A3 A A|E BH7L 3 AEHA
oA 71 2] B 32 gdo| A EaFoltd
Power vs IO2] 7j HEof didt Al o] 3| &
Hr.

Joint 7 o] /=] F9F “Parking lot item” list
7} A717A) =gl o] olo8lE-& Documentation
of 23t5]7] o] ol F712Ql A7t Wit

®ONC (No Connection) Pino| o 3] 4 Low
voltage test level 2 Testing 3},

@IOvsIO A FH7}of thgt A= Test AI7HS 7
£4717) 919 Sl Ay 9a de B
2 A @3 59 3 Ak Ground 8 Fo)7) o
ol 2-pin testing W = AEE 1 Qi)

A E Makero]| A= 10 vs 10 ® 23| tjat Al @

= AATAL 233171 % 3H=H) o] Test AI7HE
£0]1 IO pine] dj$t OVER STRESSINGE 0|2
2-PIN tester AH&-2 3] 8-314 E 4= Ut

2-pin testing -2 A= 0] ‘%‘ Hhy o] 2|9t 2011
d o= IC package A] &2} HBM Tester A}o] 2]
Parasiticg 74A17]7] Y8t ¥y 0 2 2-pin 20

3748 Aol

(2) Joint ESDA/JEDEC JS-001-2011
Joint ESDA/JEDEC JS-001-2010%] A} Joint

ESDA /TEDEC JS-001-2011 £ Reversion = HA] |7}

(c)

18l 1. 2-Pin Tester (a) Pulse Generator, (b) RC

Network, {c} Curve Trace Screen,

18 Eiot
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A 2 M7} Q& Ao oAbEh

A& 52 HBM Test A| 7k} 9 Z3to] g3t 2 A
EH A 17} 314 Hste] o3 270 WA
HBMgBkU—“ﬂqzoi Hag Aoloh,

Qﬂz HBM IO vs IO tjigh & 23t AJE e A
Z+742] 10 pindf] thaff AEYAE Q17}st
‘f‘% AEEZ ¢ 25 9152 Ground® 2
olA =it o]of H=2 A¢rH & 2E W
o tisf A EE st Aol oY, M2 o
S U o], dZ2=HAZ A B2 23
et A} ZE "ol GroundE FQ A
oA Zappingsti= WHE ¢l Aol AUH
itk
@10 B2 YRHA H 7heAdef dis) Al
o] & Power$} Ground group# o thaj A]
& e, o]of 10 Hofl t3) =& Power
3 Groupo] o 10 = 2lo] )&= Powertt
Ground #E°) thaiAgt Al @t WHol A
QHE| it

T R B2 IC 712 A B9 Tester7t o
Parasmc-é- o7l gty e g RirE ok

@29 AIY H‘GPPm_L@ EE Ypo]&Ed
s 24 ZQ*] 4 T U=Z AL

@ Supply to Supply _’:EEﬂéOﬂ Single polarity
(5% Positive) AH-§-2 A 7]&0l= Supply
to supply o] t&j Pos/Neg =4l o
HA AHE o olof gl 3 ST AL
St g o] A= gl

ks —%7}2‘4?_1 AE7F o= l%‘é P8 o=t
Test ARV olofjAl= B2 4 $-9] =7} o] & H A &
=tk ol2j gt AR} o] §E A PAY, Tk Ao
A AEA AAE Bl AFA Sl Al
otjgty AzrEhy 7]&9 23 e F 15001-2010
version®. 2 A|H-S 3 L& 9t

22 MM device Testing (ESDA WG52)

ESDAOS] A] Release® ANSI/ESD S$52-2009 ¥ A
2 ANSI® &-Fof mret 7|4 = it

o] WA o= 25 V Step®] di$t Stress &8 2t
Waveformeo] 215900 5008 &4 dlol B}t
AR 2AHE Y

ESDAL} JEDEC F #2j3]ofAl= MM A EHHH
& FANA A A HBM CDM & Al gyt
=31 A JEDEC JESD22-A1152F ANSI/ESD S52-
200977 A& Reference 29 F-= 3Hoh-S 313 Fo|t).

2.3 CDM Device Testing

(1) ESDA {WG53.1)

ANSI/ESDA-STM5.31 CDM7FZ 9} thall ;iAo
2 ESD $5.3.1-2009& dr ¥3} it

HHE 82 B,

D Tester Y= 27}

@ Single dual A A of et T A <
z3

(® Waveform A <% 1] A5 o] gFAlME

@ Waveform 7% module2 FR47} 7HA] 3L Q1=
5719} 71 919 oj37} §li= RF357} A A ¢

® A5 i digt AYAEHA gh2 BEA &
7 = o] A o Bhrt.

AR FE A E 1 ohm AFS T8 S o
A o2 oy 43S ek Ak

(2) JEDEC

JEDEC-2: 2009'd o} JESD 22-C101E Version&
#3G ot of HAN A= 71"'4 YAQ7F 2
2 FAuhe} 3314 917k ok AS 1814 AvjelE
2 glon 37t 132 So]EWHA CDM g4 v
A olZ AT o7t Yo

7= ESDAS}HJEDEC & & 0] A2 2= o
o5 1 WEE Aolstet Tt o £ A5
ESDAS} JEDECE o] 14 &5 sht9] 5¢H +4
o rER 2e 1 Folt

Joint ESDA /JEDEC CDM Device Testing®] %%
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H B93):= 200990 2= NeH, o] F A
7 2] Work group @] Wi 2 14 5 ¢ict.

13y o] 53H Work groupoll= ofgjef 22
B2 EAof A3 Qo)

O 712 %d T 2 e g 2A
@ Test7h WA= = F2 ot & 84
G AEA ] gl oY FF ol
@AY o] G AT A dEH

o2t B Aol Haf o #ol Bt
HEA =AU

@ 2E SPECE Ao $=of g A7} Hofof
Eig=s

@ DeviceE LA A17]7] Y& Vacuumoli} 717
A9l £ ojo] W& £o]7] Y3 Charge
platec]] IF = ojok AYADAE &L 5 3
t}. whatA] Peak currenti= Spec AFFof &715]
ojogk 3t}

Assumphions / Yariables,
1.No Spark at DUT / No Vaniable.

(3) CDM2

“Industry Council white paper, 2 Rev 1 March
2009” = Component level CDM ESD At W57]
£ 500 VoA 250 V2 183 20159+ 125 V7HA]
$E2oE P glom, o 72 W d4 9
Ao zE 28] ojds)) A2e AE
4]¢] CDM2 w4 o] 7l =] 9l o, CDM2 4] 9} 7]
ul& Device level CDM o] 2o} &= Wafer level 18]
2 ¥ A ESDA Working groupolA HE %<
System level charged board event (CDE) 4] 9] A]
= 7hs3HA =i

2.4 HMM Device Testing

ESD SP5.6-2009+ 2009y 2ol HMM (Human
Metal Model)ol] f 3 SP ¥} 2. & #3817 =it
1 Outlined 5+ 7§ AR E AP WHOE &
¥y s IEC61000-4-2 72 o] Waveform
(ESDZ)E 22 AHE-8he Wi 3 [EC Waveform
I 72 98 A3t 93] Coaxial source
impedancec] ]38} &} o] =+ 50 ohmE AH-3H=

P00

=23

2.Cqq~ 0 (lower GP and Coax Ground at same polential) / Mo Variable. COUT charged directly by VHV.

3.Cp ~ 0 {no upper GP) / No Variable.

4 No 1 Ohm resistor. / No Variable. Uses 50 Ohm coax fo 50 Ohm Scope directly.

Fi ara
V-Vm~ VM'Vm
R ~ 8 ~ 25 Ohm Spark

e Cartog

1) = ﬁe”‘” sin(ar)

a =R

13 2. CDM2 test Equivalent,

90 IO



« Elop71y : ESD

ol

VEY A ad HEY IECARY FH =
Component level A| 8ol = G831 AEH A #d
ol Y& 7] gz Component W 48317
HelMd= 2 2EH L 83} 5hFof gt Spec A
E7l @ asp,

HAE 0|2 FA2A3) ARAL Belshy) g

A B AL A8s}T 9lon, ESD A8] Makero] A
= HMM AT 8¢ $1%F 29 GeneratorE o] 1] A| %o
EA Y

2.5 Charged Board Event (CDE)

B2 =RollA FHEZ HRET} rufo] Ao
© %) sl =9 =lo] Sttt 2 dlolHy BH ¢
dhol2 AR|o) CDM A& & B2 ot Charged
board event 0] 2] A7} B & 4= Stk A&
HoEoh W2 A S0l o] BAr) tis) TAe] B

]J_ 10\,]. 71—7]—_4 EI:L X‘]'d C]._E., tﬂx}-__ 5}_01
Aol @& Test set up 27 0] Ba3H7| wfFof
Aa}at7) of = ol gl &0l Sl
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