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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD-INDUCED CHARGED-DEVICE MODEL TEST METHOD
FOR ELECTROSTATIC DISCHARGE WITHSTAND THRESHOLDS
OF MICROELECTRONIC COMPONENTS

EOREWORD

A PAS ig a technical specification not fulfilling the requirements for a standard, but made‘availgble to the

public and established in an organization operating under given procedures.

IEC-PAS| 62162 was submitted by JEDEC and has been processed by IEC technigal pjfteed7: Semiconductor

devices.

The text of this PAS is based on the This PAS yas
following document: publication by
committee
thelfollowi
Draft PAS /W v tin\g\
47/1462/PAS ( () 47\71{95\#&@/

Following publication of this PAS, the te Qo ittee concerned will invegtigate the

possibilily of transforming the PAS into an

An |IEC-RAS licence of copyright and assig QP as been signed by the IEC and JEQEC and is

recorded at the Central Office.

1) The IEC (International echpi WmissiqQn) is a worldwide organization for standardization comprising all
national electrotegfinica i S Committees). The object of the IEC is to promote interpational co-
operation on all @».- concering izatjgn in the electrical and electronic fields. To this end and in addition
to other activities,\the i iogal Standards. Their preparation is entrusted to technical gommittees;
any IHC National C i infe Mm.the gubject dealt with may participate in this preparatory work. Irjternational,
governpmental an menmdal orga izations liaising with the |IEC also participate in this preparatigqn. The IEC
collab| i ternatiopal Organization for Standardization (ISO) in accordance with| conditions
determi

2) The f enig of the IEC on technical matters express, as nearly as possible, an ipternational
conse) relevant subjects since each technical committee has representation from all interested
Natio

3) Thed s ptoduged ave the form of recommendations for international use and are published in [the form of
standards/ techhical spscifications, technical reports or guides and they are accepted by the National Committees in
that sense

4) In order to promote international unification, IEC National Committees undertake to apply IEC International 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 C101
FIELD-INDUCED CHARGED-DEVICE MODEL TEST METHOD
FOR ELECTROSTATIC DISCHARGE WITHSTAND THRESHOLDS
OF MICROELECTRONIC COMPONENTS

1. PURPOSE

This standard describes a uniform method for establishing charged-device model (CDM) electrostatic

discharge (ESD) withstand thresholds.

2. SCOPE

All packaged |semiconductor components, thin film circuits, surface acoustic wave (SAW/) components,
opto-electronic  components, hybrid integrated circuits (HICS), and m (MCMys)
containing any of these components are to be evaluated according to this methods
described in this standard may also be used to evaluate components th 'S or bare
chips. To perform the tests, the components must be assembled int expected

in the final application. The package used shall be recorded.

3. REFERENCE DOCUMENT

JEDEC Stanglard No. 42, “Requirements for Handli
Devices.”

4. TERMS AND DEFINITIONS
Charged devi¢ge model (CDM) — A specified ci

jzing an ESD that occurs where
acquires charge through some tribe-€el rc and then abruptly touches a

object or surfgce.

electrostatic charge between bodies at
duced by an electrostatic field.

(ESDS)

a device
grounded

different

ést circuit is shown in figure 1. (Other equivalent circuits are @lowed if

the support arm, is used to initiate the discharge. The discharge péth includes a 1 Q resistive current
probe of at least 4 GHz bandwidth for waveform monitoring. The cable from the 1 Q resistor to the

oscilloscope should also have a bandwidth of at least 3 GHz.

5.3 The Field-Induced Method shall be used to raise the component potential for a subsequent CDM

discharge. The component potential is raised by applying the test voltage to the field charging

electrode

shown in figure 1. The size of the charging electrode shall be larger than the size of the component and

the waveform generated shall meet the requirements in table 3.

Test Method CI01
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6. SMULATOR WAVEFORM VERIFICATION
6.1 The three levels of CDM simulator verification tests are:

. Manufacturer Qualification

. User

. Routi

Verification

ne Verification

The tests are described in table 1:

TABLE 1 WAVEFORM VERIFICATION TESTS

6.2 Manufacturer Qualification — must be done by the manufact

Routine Manufacturer Qualification
Verification and User Verjfication
Record of waveforms required yes
8.1 check yes
9 Tests #1 #Q#B\

High-speed irjstrumentation must be used, including an

bandwidth. Al

6.3 User Verif
on a regular
qualification.
comparison wit

three qualification tests of section 9
permanently recorded with copies supplied to the user

cation — done during initial a
pasis at least once per montk
\Waveforms obtained by a

6.4 Routine Verification — done‘e

The user shall

recorded wavel
6.5 If the waveforms d@

verification.

7. MEASUREN
7.1 Waveform
. Osc

orms.

. Ohmm,
. Standard test modules — One small and one large disk with the dimensions listed in table 2:

he\simulator is

| TABLE 2 TEST MODULES

Disk (inches) Small Large
Diameter 0.350+0.005 1.000+£0.005
Thickness 0.050+0.002 | 0.050+0.002

nstalled.
gl e-shot
must be

ced, and
acturer’s
ored for

required.

the last

7.2 The disks shall be made of brass plated with nickel or gold/nickel and may optionally have a gold
flash coating over the nickel. They shall be manufactured to the dimensions specified in table 2 and
shall be verified once before the initial use.

Test Method C101
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8. MEASUREMENT PROCEDURE

8.1 With the ohmmeter, verify that the resistance of the current sensing resistors in all discharge heads

obeusedis 1 £0.1 Q.

8.2 With the use of the standard test modules in 7.1, perform three tests in section 9. For each test.

1. Raisethe potential of the standard test module to the voltage indicated in table 3.

2. Discharge the standard test module at least five times at both positive and negative
polarities. Note that with the Field-Induced CDM technique, both discharge
polarities are obtained on aternate discharges with a single power supply setting.

9. WAVEFOR
The waveform
polarity. The 3 egifications in table 3:
TABLE 3 CDM WAXEFORM CHARACTERISTICS
A ) Test Number
M % i | ® %
bdy/e \Small Small Large
500 1000 200
Ip 4505 | 9+1 | 35+05
<400 <400
Td | 1.0£05 | 1.0£0.5
U- | <50%Ip | <50%Ip
u+ <25% lp | <25% Ip

Therefore the power supply voltage may be set to either polarity. The peak currents
should have the same magnitude but opposite sign for the two discharge pol grities.

s of the

10. VOLTAGE LEVELS

10.1 The recommended voltage levels for CDM ESD testing are:

100V 1000V
200V 2000V
500 V

10.2 To determine the threshold more accurately, it is permitted to test at other voltage levels in addition

to those specified above.

Test Method CI01
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11. TEST PROCEDURE

11.1 The test shall be carried out at room temperature.
11.2 Testing may begin at any convenient voltage level from 10.1.

11.3 Obtain at least three samples which have been verified to meet their data specifications.

11.4 For each component, apply five positive and five negative discharges to each pin. (For Field-
induced CDM simulators, a negative pulse automatically follows a positive pulse or vice versa. ) Allow
enough time (>200 ms) between discharges for the component to reach the full test voltage level.
During the test, either watch the oscilloscope connected to the current monitoring resistor to verify that
the discharges|take place, or verify the scope trigger using software in computer-controlled |systems.
Apply the CDM stresses to all three components.

11.5 Test each|of the components, using the failure criteria of section 12.

11.6 Componefts that pass the test may be reused at other voltage levels. G0 - at fail [may not
be used in tests at other levels. It is permitted to use new components fG ()€ | That is,
step-stressing i$ not required.

11.7 The component code passes a voltage level if all three pss. The

component cod

11.8 The CDNM WITHSTAND THRESHOLD of the COMRX evel for
which three ol 3 evel, its
threshold is O mples is
relaxed to alloy ever, no
sample failure bmple, if
five out of six hreshold
would be 500 M.

12. FAILURE CRITERIA

A component will be d@d ) of ESD
testing, it no lgnger meets't ng shall

13. SUPPLEME
13.1 Componert

13.2 All opera
shall be handlet

13.3 Components should not be placed within 24 inches (610 mm) of the discharge head while the tester
is operating to avoid potential damage from the radiated transient signal.

13.4 Components shall be transported in appropriate ESD-protective packaging. If the CDM withstand
threshold is 200 V or less, shipping tubes or tape-and-reel packaging should not be used. Contact
customers for information on special packing materials.

13.5 The standard test modules for the CDM simulator can be cleaned in an ultrasonic bath using
isopropanol for about 20 seconds and dried in a moderate air stream to prevent charge leakage.

Test Method C101
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