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Stress mode proposal for an efficient ESD test
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Abstract

Electrostatic discharge(ESD) phenomenon is a serious reliability concern. It causes approximately most
of all field failures of IC. To quality the ESD immunity of IC product, there are some test methods
and standards developed. ESD events have been classified into 3 models, which are HBM, MM and
CDM. All the test methods are designed to evaluate the ESD immunity of IC products. This study
provides an overview among ESD test methods on ICs and an efficient ESD stress method. We have
estimated on all pin combination about the positive and negative ESD stress. We make out the weakest
stress mode. This mode called a worst-case mode. We proposed that positive supply voltage pin and
I/O pin combination is efficient because it is a worst-case mode.
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Fig. 2 ESD Stress mode
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P : Supply voltage pine] 7]

G : Ground pin® 75~

n : I/O pine] 7<=

N : A EA 82 F pin® 75 (N=ntP+G)
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Table 2 Comparison of ESD Models (JEDEC)
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1 pitrllr(lg():, Ci);;i% ttetcllleto First power pin(s)| 1/PUT and first l\;lr egtl HBM MM CDM
Terminal B power pin(s) oce
All pins one at a All pins except R(£2) 1500+/-10% 0 for Module
2 e o com BT | PUT and second C(pF) | 100+/-10% | 200+/-10% C(pl)
Terminal B power pin(s) Number 1 positive 1 positive 5 positive
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PUT Criteria function/parametric tests
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Fig. 3 Equivalent RLC circuit for MM
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Fig. 4 Typical equivalent MM ESD circuit
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Table 3 ESD test result of an Audio DAC IC

Test Mode (t)mode(V) (-)mode(V)
DGND : Pin 700 -650
Vee Pin 500 -400
Pin : Pin 700 -650
AGND : Pin 700 -600
DGND : Ve 1150 -1400
Vee . AGND | 15000]%F -900
AGND : DGND | 1500°]4+ -1500°] 4

Table 4 ESD test result of an OP-Amp IC

Test Mode (+)mode(V) (-)mode(V)
V+ : V- 550 -600
V+ :  Pin 300 -450
V- : Pin 600 -500
Pin : Pin 1000 -1000

Table 5 ESD test result of a Digital Amp IC

Test Mode (t)mode(V) | (-)mode(V)
VDD Pin 650 -700
GND Pin 850 -850

Pin : Pin 1300 -1300
VDD : GND 800 -900
DGND Pin 950 -850
GVDD : DGND 1200 -1300
GND : DGND | 1500014 | -1500°]%
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