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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATIC DISCHARGE (ESD) SENSITIVITY
TESTING MACHINE MODEL (MM)

FOREWORD

A PAS i§ a technical specification not fulfilling the requirements for a stapgard gble to the
public and established in an organization operating under given procedures

IEC-PAS| 62180 was submitted by JEDEC and has been processed by | A7: Semiconductor
devices.
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4) In ord

r t0 promote international unification, IEC National Committees undertake to apply IEC Internation

Standards

transparently to the maximum extent possible in their national and regional standards. Any divergence between the
IEC Standard and the corresponding national or regional standard shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.
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NOTICE

EIA/JJEDEC Standards and Publications contain material that has been prepared, progressively
reviewed, and approved through the JEDEC Council level and subsequently reviewed and
approved by the EIA General Counsel.

EIA/JEDEC Standards and Publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and purchases, facilitating
interchangeability and improvement of products, and assisting the purchaser is selecting and
obtaining w \

standargs—shattnotiranyrespee : b er-at—ReRmerns N
manufa ' ce of
such stpndards preclude their voluntary use by those other than he

standarfl is to be used either domestically or internationally.

EIA/JEDEC Standards and Publications are adopted withqut rega i tion

may inJolve patents or articles, materials, or processe i A S not
assume| any liability to any patent owner, nor does it 2. any 2 arties
adopting the EIA/JJEDEC Standards or Publications

The infgrmation included in EIA/JEDE
approagh to product specification ands G
manufag¢turer viewpoint. Within the EIA ization-there are procedures wherepy an
EIA/JEDEC Standard or Publication m essed and ultimately becomes an
ANSI/EIA Standard.

Inquiriep, comments, \ana 3 tHe content of this EIA/JEDEC Standard) or
Publication should be Executive Secretary at EIA Headquarters| 2500

Wilson Boulevard\\:Ar

Published by

©-ELECTRONIC INDUSTRIES ASSOCIATION 1997
Engineering Department
2500 Wilson Boulevard
Arlington, VA 22201

“Copyright” does not apply to JEDEC member companies as they
are free to duplicate this document in accordance with the latest
revision of the JEDEC Publication 21 “Manual of Organization and

Procedure”.
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TEST METHOD A115A

ELECTROSTATIC DISCHARGE (ESD) SENSITIVITY TESTING
MACHINE MODEL (MM)

(From JEDEC Council Ballot JCB-97-10, formulated under the cognizance of JC-14.1 Committee on
Reliability Test Methods for Packaged Devices.)

1 Purpose

This me d to their
susceptibility to damage or degradation by exposure to a defined Macki static
discharg Cccurate
classificgtions can be performed.

2 Apparatus

This tes method requires the following

2.1 An BSD Pulse Simulator and a Devi figure 1.
The simylator must be capable.of supplyi hnd
figure 3.

2.2 Osdilloscope

The oscillloscope " dth and a
visual w

2.3 Cur

The curr

(transfor rating of
12 amps

2.4 Evaluation.Loads

An 18 AW, tinned copper wire is recommended for the short waveform verification test. The lad

Iength shottd-be-asshort-as 8 acticablteto Spar the-distance-between-thetwo-farthest pil 1stthe socket
while passing through the current probe. The ends of the 18 AWG wire may be ground to a point where
clearance is needed to make contact on fine pitch socket pins.

A 500 ohm +/-1%, 1000 volt, low inductance resistor shall be used for initial system checkout and
periodic system recalibration.

Test Method Al15-A
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2 Apparatus (cont’d)

Terminal A
High Vottage — -
L 52\ _|lpur-E o
Pulse CT — ZJUUpr \| socket ;-5 a
TN
Generator >
Verminal B
NOTES
1 Thg performance of 2
2 Prgcautions rnust &
3 R2 : i 1t qualification and requalification as specified in 3.1, shall bg a low
induc resistor with +/-1% tolerance.
4 Stdcking o st adaptors (piggybacking) is allowed only if the waveforms can be verified
to me i
5 Re i and B to achieve dual polarity is not permitted.
6 S2|[should be-closed 10 to 100 milliseconds after the pulse delivery period to ensure the DUT
sockejt 1s notleft in a charged state.
7 C1} 200 pF +/- 10%.

Test Method A115-A
(Revision of Test Method A115)
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2 Apparatus (cont’d)
8.0 —

CURRENT IN AMPERES

o & del ‘.Wloo”izo“no' 160 180 00
IME-TN NANOSECONDS

Figu S Wavefo rough a shorting wire, 400 volt discharge

S
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2 Apparatus (cont’d)
1.04—

Ipr------ %--

N-_AMPERES

H I

=9 .

wl . .

o

[o 4 .

=2 . .

op e
i

“120 140 160 18( 200
JIME IN NANOSECONDS
Fxgure aveform through a 500 ohm resistor, 400 volt discharge

3 Qualifie/h@\c@n%, and waveform verification
N\ N\

3.1 Equipment gqualification

whenever|equipment repairs are made that may affect the waveform and a minimum of every 12 months.
The tester|miust meet the requirements of table 1 and figure 2 at all voltage levels using the shortipg wire
and at the 200 volt level with the 500 ohm resistor (see figure 3). The waveform measurements during
calibration shall be made using the worst-case pin on the highest pin count board with a positive
mechanical clamp socket. (Machine repeatability should be verified during initial equipment acceptance
by performing a minimum of 5 consecutive positive and a minimum of 5 consecutive negative waveforms
at a voltage level in table 1.) The high-voltage relays and associated high-voltage circuitry shall be tested
by the user of computer-controlled systems per the equipment manufacturer's instructions (system
diagnostics). This test will check for any open or short relays.

Equipmert calibration must be performed during initial acceptance testing. Recalibration is requEed

Test Method A115-A
(Revision of Test Method A115)
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3 Qualification, calibration, and waveform verification (cont’d)
Table 1 — Waveform specification
Positive Positive Current at Maximum Resonance
Voltage Ipeak for Ipeak for 100 nsfor Ringing Frequency
Level Short, 1psl 500 Ohm* 500 Ohm* Current, 1, | for Short, FR
(v) (A) Ipr 1100 (A) (1/tfr)
(A) (A) (\ (Mhz)
AR NEN
100 15- 2.0 N/A N/A @N \>11-16
200 2.8- 3.8 N/A 11116
400 5.8- 8.0 1100 x 4.5 1116
maximum

* The 5(

311 Sq

3.2 Woi

The wor}
recommes

combination with the

verification.

ety engineer or applicable safety represgntative,
erating location to ensure that the equipment is not
ardous) environment.

sqmnel’shall receive system operational training and electrical

The worgt-case/pin combination shall be identified by the following procedure.

hat the maniifacturers supply the worst-case pin data with each DUT board. The |pin
waveform closest to the limits (see table 1) shall be designated for waveform

3.2.1 For each test socket, identify the socket pin with the shortest wiring path from the pulse generating
zircuit to the test socket. Connect this pin to Terminal B (where it will remain the referenced pin
throughout the worst case pin search) and connect one of the remaining pins to Terminal A. Attach a
shorting wire between these pins with the current probe around the shorting wire, as close to Terminal B

as practicable.

Test Method Al15-A
(Revision of Test Method Al15)
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3 Qualification, calibration, and waveform verification (cont’d)

3.2.2 Apply a positive 400 volt pulse and a negative 400 volt pulse and verify that the waveform
the requirements defined in table 1 for both positive and negative pulses.

3.2.3 Repeat steps 3.2.1 and 3.2.2 until al socket pins have been evaluated.

meets

3.2.4 Determine the worst-case pin pair (within the limits and closest to the minimum or maximum

parameter values as specified in table 1) to be used for future waveform verific(aﬁoﬁ\

3.2.5 Forlinitial board check-out, connect a 500 ohm resistor between theAwe asepi idusly
identified with the shorting wire in step 3.2.4. Apply a positive and negé nd yerify
that the waveform meets the requirements defined in table 1.

NOTE — In case the test socket/test board has already bee on

HBM), then that pin combination is acceptable for use wi
As an alte pst
socket of socket
pin with {he shortest erlng path from the 5 pin to
Termina iN\i ingpath from the pulse genera'urng circuit
to the teg ;
between 3.2.2.
For the initial board check- sto between the reference pins. Apply a positive
and negative 400 volt pulse
3.3 Wav
The wav e gnd when
a socket/[PUT board’is ed. N ' i imed in
figure 1 at the 4 v i liance.
Additiong Iy, ' iCs [ in 3. ned prior
to the beg Chk shii ting is done. The period between waveform checks may be extended
providing|te 3 ge increased interval. In case the waveform no longer meets the linfits in
table 1, all E ormed after the previous satisfactory waveform check will be considéred
invaid.
3.3.1 With the required DUT socket installed and with no part in the socket, attach a shorting wife in the
DUT socketssuch that the worst-case pins are connected between Terminal A and Terminal B as jshown
in figure . Place the current probe around the shorting wire.

3.3.2 Initiate a positive pulse at the 400 volt level per table 1 and figure 2. Verify that al parameters

meet the limits specified in table 1 and figure 1.

3.3.3 Initiate a negative pulse at the 400 volt level per table 1. Verify that all parameters meet the limits

specified in table 1 and figure 1.

Test Method Al15-A
(Revision of Test Method Al15)
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4 Classification procedure

The devices used for classification testing must have completed all normal manufacturing operations.

4.1 Prior to ESD testing, dc parametric and functional testing at room temperature and, if applicable,
high temperature shall be performed on all devices submitted for ESD testing. The test devices shall
meet device data sheet requirements for these parameters.

42 A 1]
threshold obtain a
more acd able 1.
The ESD| test shall be performed at room temperature.

4.3 Each|sample of 3 devices shall be stressed at one voltage | € iye pulses
with a mjnimum of 0.5 second between pulses per pin for aH i 2. 1tis
permitteg i s
permitteg dilure
criteria 9

4.4 Pin

The pin ¢ . pends on
the num{y AN pinsXVCC1, VCC2, VSS1, VSS2, GND, efc.) that
are directly connected by.metal_(i ! 3 in for

dst be treated as a separate power pin.
3 be considered as 1/0 pins (example: Vpp pingon
, transistors, etc.) shall be tested using all possithle pin-

Terminal
Programming pins
memory pevices).

pair compinati € ed yo Terminal A, another pin connected to Terminal B) regardless of
pin hamg iQ sfiguredras “no connect” pins shall be verified as “no-connect”| and left
open (floati 3 NES. { “no-connect”, that in fact are connected, shall be tested|as non-
supply pi

Test Method Al15-A
(Revision of Test Method Al15)
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4 Classification procedure (cont’d)
4.4 Pin combinations (cont’d)

Table 2— Pin Combinations for Integrated Circuits

Pin Connect Connect Floating Pins
Combination Individually to to Termina B (unconnected)
Termina A (Ground)

All pins one at atime,
l except the pin(s) First power pin{s)

connected to Terminal B <\

All pins one at atime, \ \> All pins excipt

2 except the pin(s) W (s) PUT and second
JAN

connected to Terminal B power pin(s)

All pinsone a at e< U All pinsexcm)t

3 except the pin(s) |n(s) PUT and N
connected to Tefmina B power pin(g)
other Non-supply
pins collectively All power pips
except PUT
* 1/PUT -
45 1f adi i D tested at each stress level, it is permitted to perform the dg
parametric i ing after al sample groups have been ESD tested.
4

5 Failurd criterN

A part will beefined as a failure if, after exposure to ESD pulses, it no longer meets the device flata
sheet req |rements usi ng parametrlc and functlonal testlng If t%tl ng is requwed at multiple

Test Method Al15-A
(Revision of Test Method Al15)
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