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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATIC DISCHARGE (ESD) SENSITIVITY
TESTING HUMAN BODY MODEL (HBM)

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|62179 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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TEST METHOD A114A

ELECTROSTATIC DISCHARGE (ESD) SENSITIVITY TESTING

HUMAN BODY MODEL (HBM)

(From JEDEC Council Ballot JCB-97-11, formulated under the cognizance of JC-14.1 Committee on
Reliability Test Methods for Packaged Devices.)

1 Purp

ose

This met

hod establishes a standard procedure for testing and classifyi

ing to their

susceptibility to damage or degradation by exposure to a defined electr \ del

(HBM)
accuratg

discharge (ESD). The objective is to provide reliable, r
classifications can be performed.

5 S0 that

2 Appagratus

This teg method requires the following\equi

2.1 An ESD pulse simulator and a Devige Under
ulator must be capable of suppl

The sim
figure 3

2.2 O3

The osc

visual wWriti

2.3 Cu

The cur
(transfo
12 amp

Cilloscope

Iloscope

2.4 Evs

socket eguivalent to the circuit of| figure 1.
eCharacteristics required by figure 2[and

RS

sHall have a 350 MHz minimum single-shot bandwfidth and a

inimum pulse-current bandwidth of 350 MHz. A current probe
nominal length of 1 meter) with a 1 GHz bandwidth and a current rating of
current is recommended.

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%, 4000 volt, low-inductance resistor shall be used for initial system checkout and
periodic system recalibration.

Test Method Al14-A
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2 Apparatus (cont’d)

R1
o 51 o AW
\ 1500 ohm Terminal A
High Voltage l
PuUlSe of s 100 pF 52 \\ \xSD;:\,JTE 5
= -
Generator
& Terminal B

O

[
Re
"R2

NOTES

1 Th parasitic capacitance and inductance.

2 Precautions must be takenN esi avwid recharge transients and multiple pulse§.

3 R4Z, used for initia 1pie aalificatian and requalification as specified in 3.1, shall bg a low
indugtance, A@/ esistor With +/-1% tolerance.

4 St I piggybacking) is allowed only if the waveforms can be| verified
to me:

5 Rgversa i and B to achieve dual polarity is not permitted.

6 S2 ; d,Y0 to 100 milliseconds after the pulse delivery period to ensure the DUT

sock

et is notleft in'a charged state.
7 R1, 1500.0hm +/- 1%.

8 C1,°100 pF +/- 10% (effective capacitance).

Test Method A114-A
(Revision of Test Method Al114)
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2 Apparatus (cont’d)
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Figure 2 — Current waveforms through a shorting wire
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2 Apparatus (cont’d)
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(b) Pulse decay time, (t4,)
Figure 3 — Current waveforms through a 500 ohm resistor*

* The 500 ohm load is used only during Equipment Qualification as specified in 3.1.
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3 Qualification, calibration, and waveform verification

3.1 Equipment qualification

Equipment calibration must be performed during initial acceptance testing. Recalibration is required
whenever equipment repairs are made that may affect the waveform and a minimum of every 12 months.
The tester must meet the requirements of table 1 and figure 2 at all voltage levels using the shorting wire
neasurements during

and at the 4000 volt level Wlth the 500 ohm resistor (see figure 3). The wavefp

cali brati pr-shaH-be-made-dsHg-the-wersease-pHr-or-the-highestpHr-court boare-with-apoesHive
mechanical clamp socket. (Machine repeatability should be verified durjng Cceptance
by perfdrming a minimum of 5 consecutive positive and a minimum of 5 c vaveforms
at a voltiage level in table 2.) The high-voltage relays and associated high-yoltage be tested
by the user of computer-controlled systems per the equipment manufactureg instrul M
diagnostics). This test will check for any open or short relays
Tablel — Wa efor,m iffeation
Voltage | Ipeak for | Ipeak for | Rise Time 1 e ay Decay Ringing
Level Short, 500 Ohm* orShort; r 500 )T' for | Time for Current
(v 1lps Ipr hm ort, 500 Ohm* Ir
(A) (A) S) tdr (A)
N (ns) (ns)
50 0.30-0.37 N x& 130-170 N/A 15% of Ips
[& (
1000 | 0.60 \/%\> 0-10 N/A 130-170 N/A 15% of Ips
200( \> N/A 2.0-10 N/A 130-170 N/A 15% of Ips
400( 2.40-2.96 1522 2.0-10 5.0-25 130-170 160-240 | 15% of Ips
and lpr

* The 500 ohm load is used only during equipment qualification as specified in 3.1.

1/ Ipeak is the current through RI, that is, approximately V/1500 ohms.

Test Method Al14-A
(Revision of Test Method Al14)
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3 Qualification, calibration, and waveform verification (cont’d)

3.1.1 Safety training

During initial equipment set-up, the safety engineer or applicable safety representative,
shall inspect the equipment in its operating location to ensure that the equipment is not

operated in a combustible (hazardous) environment.

Additionally, all personnel shall receive system operational traiming and electrical

safety training prinr [78) ncing the Pnlm'pmpnr
(=4

3.2 Worgt-case pin

The wors{-case pin combination for each socket and DUT board shal i ted. It is

recommended that the manufacturers supply the worst-case pi
combinatipn with the waveform closest to the limits (see table
verificatign.

3.2.1 The|worst-case pin combination shal

3.2.1.1 Fdr each test socket, identify the sou
generating circuit to the test socket. Conne
pin throuqhout the worst-case pm search)
shorting v
as practicgble.

NOTE —|As an/alternative to the worst-case pin search, the reference pin pair may be identified
test socket ofveach test fixture. The reference pin combination shall be identified by determining

DiN
m

erenced
. Attach a
ninal B

Verify

imum

ipusly

d verify

or each
the

socket pin with the shortest wiring path from the pulse generating circuit to the test socket. Connect this
pin to Termina B and then connect the socket pin with the longest wiring path from the pulse generating
circuit to the test socket to Terminal A (normally provided by the manufacturer). Attach a shorting wire

between these pins with the current probe around the shorting wire. Follow the procedure in step

3.2.1.2.

For the initial board check-out connect a 500 ohm resistor between the reference pins. Apply a positive

and negative 4000 volt pulse and verify the waveform meets the requirements defined in table 1.

Test Method Al14-A
(Revision of Test Method Al14)
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3 Qualif

ication, calibration, and waveform verification (cont’d)

3.3 Waveform verification

The waveform verification should be performed at the beginning of each shift that a tester is operated and

when a socket/DUT board is changed. If at any time the waveforms do not meet the requirements

defined within figure 2 and table 1 at the 4000 volt level, the testing shall be halted until the waveform is

in compliance. Additionally, the system diagnostics test as defined in 3.1 for automated systems shall be

performed prior to the beginning of each shift testing is done. The period betw%orm checks may
akaf orna A

be extengedprovidingtestdata-supportsthe-trereasedHntervab—tecase-the tengermeets
the limitg in table 1, all ESD testing performed after the previous satisfacto eckWill be
considered invalid.

3.3.1 With the required DUT socket installed and with no part i re in the
DUT sogket such that the worst-case pins are connected betweé shown
in figure|1. Place the current probe around the shorting wire

3.3.2 Initiate at least one positive pulse at the 4000 ot all
parametgrs meet the limits specified in t

3.3.3 Initjate at least one negative pulse at t dole 1. Verify that all paraméters

meet thelli

4 Classifi

The devi

4.1 Prior

part drawi

band test

4.2 A sa
threshold

more acaurate measdre of the failure threshold. ESD testing should begin at the lowest step in tg

The ESD

4.3 Each

test shallbe performed at room temperature.

or each voltage level shall be characterized for the device ESD failuie

icable
buard

ihg for

obtain a
ble 1.

sample of 3 devices shall be stressed at one voltage level using 1 positive and 1 negati

e pulse

with a minimum of 0.5 second between pulses per pin for al pin combinations specified in table 2. It is
permitted to use a separate sample of 3 devices for each pin combination specified in table 2. It is
permitted to use the same sample (3) at the next higher voltage stress level if al parts pass the failure
criteria specified in Section 5. after ESD exposure to a specified voltage level.

Test Method Al14-A
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4 Classification procedure (cont’d)

4.4 Pin combinations

The pin combinations to be used are given in table 2. The actual number of pin combinations depends on
the number of power pin groups. Like named power pins (VCC1, VCC2, VSS1, VSS2, GND, etc.) that
are directly connected by metal (inside the package) may be tied together and treated as one pin for

Terminal B connection. Otherwise, each power pin must be treated as a separate-power pin.

memory

pair compi natlons (one pin connected to Termlnal A, another pln conneg
pin name or function. All pins configured as “no connect” pins shall ke
open (flgating) at all times. Pins labeled “no connect”

, that in fact &

ble pin-
irdless of
and left
as non-

supply pins.
Table 2 — Pin Combina@eqr ated
Pin Conn \ Cc@ﬂ Floating Pins
Combination Individu to < to\Termin (unconnectgd)
Terminal ( )
\Z All pins exgept
| irst power pin(s) 1/PUT* and first
power pin(g)
All pins exagept
2 Second power pin(s) PUT and secpond
<\ toTérminal B power pin(s)
n OAlhpiviS one at atime, All pins exgept
3 except the pin(s) Nth power pin(s) PUT and Nth power
nected to Terminal B pin(s)
Each Non-supply pin, All other Non-supply
4 one at atime. pins collectively All power pjns
except PUT

*1/ PUT - Pin under test.
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