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SEMI G79-0200 (Reapproved 0512)
SPECIFICATION FOR OVERALL DIGITAL TIMING ACCURACY

This Standard was technically approved by the global Automated Test Equipment Technical Committee. This
edition was approved for publication by the global Audits and Reviews Subcommittee on December 24, 2011.
Available at www.semiviews.org and www.semi.org in May 2012; originally published February 2000.

NOTICE: This Document was reapproved with minor editorial changes.

1 Purpose

1.1 This Standard is intended to provide a minimum common definition of timing accuracy specifications for
| semiconductor automatic test equipment (ATE).

2 Scope

2.1 The scope of this Standard includes all semiconductor ATE capable of digital functional testing. This Standard
does not include the following:

e test fixturing errors,
o device insertion errors, and
e ATE performance or capability beyond timing accuracy.

2.2 This Standard’s overall timing accuracy (OTA) definition serves to simplify automatic test equipment
comparisons and reduce specification ambiguity.

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their
use. It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and
determine the applicability of regulatory or other limitations prior to use.

3 Limitations

3.1 Parameters associated with the following items are not covered by the Overall Digital Timing Accuracy
Specification:

e minimum driver pulse width,
e comparator bandwidth,
| o input/output (I/O) round trip delay,
o test fixturing errors,
o device insertion errors,
e time measurement unit accuracy, and
e ATE capability or performance beyond timing accuracy.
4 Referenced Standards and Documents
4.1 None.
5 Terminology
5.1 Abbreviations and Acronyms
5.1.1 ATE — automatic test equipment
5.1.2 DUT — device under test
5.1.3 NR — non-return signal format

5.1.4 RTx — return to zero, one or complement signal format.
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5.1.5 SBx — surround by zero, one or complement signal format.

5.1.6 Z— driver off (high impedance)

5.2 Definitions

5.2.1 device insertion errors — error influenced by device-input capacitance and/or terminations.
5.2.2 edge — time delay created by an ATE delay generation resource.

5.2.3 performance board — printed circuit board used to interface the tester channels to the device under test
| @©uD.

5.2.4 pin — tester channel.
5.2.5 reference load A — 500 ohms in parallel with 2.5 pf (0.5 pf) to ground.
5.2.6 reference load B— 50 ohms to ground.
5.2.7 reference load C
e 50 ohms to low (for driver z to high and high to z transitions).
e 50 ohms to high (for driver z to low and low to z transitions).
5.2.8 strobe compare — monitor DUT output at a single time point.
5.2.9 test cycle — inverse of test pattern execution frequency.

5.2.10 test fixturing errors — error influenced by mismatched signal path lengths, impedance discontinuities,
lumped capacitance/inductance elements, and high frequency loss due to skin effect or interconnects.

5.2.11 window compare — monitor DUT continuously during a time interval.

| NOTE 1: The term ‘input’ as it appears in this Document refers to the DUT.

6 Test Methods
6.1 See Figure 1.

NOTE 2: A verification procedure to complement this Overall Digital Timing Accuracy Specification is currently being
developed as a SEMI Draft Document.

| 6.2 Explanation of Figure 1 — This figure is meant to graphically (OTA and its constituent components. OTA is
made up of three components, and by definition is the aggregate timing error comprised of input edge placement
accuracy (see § 7.1.1), output edge placement accuracy (see § 7.1.2), and input to output timing accuracy (see
§ 7.1.3). It’s important to note that the OTA specification and associated graphical representation shown in Figure 1
is meant to encompass timing delay errors across multiple machines, as well as multiple calibrations for a single
machine over time.

6.2.1 Our experience in dealing with multiple-pin automated test systems reveals that not all input drive circuits can
place a drive edge at exactly the same point in time relative to a common reference. The same is true for output
compare circuits when placing compare edges. Thus, these edges tend to have an (error) distribution around some
average value relative to their intended placement. This is due in part to the inherent anomalies associated with
electronic circuits that make-up these edge placement elements. The distribution of edge error is graphically shown
for input (see § 7.1.1) and output edge (see § 7.1.2) signals in Figure 1.

6.2.2 Drive input to compare output timing accuracy (§ 7.1.3) can be described in different ways. It is easy to think
of this parameter, per the definition given in this Document, § 7.1.3, as simply the relative time difference (skew)
between the drive delay timing error distribution and the compare delay timing error distribution for a particular
machine. But this parameter, once established for a machine, is not necessarily constant. For example, this parameter
can change from one calibration of a machine at a particular time, to something different, as a result of a subsequent
calibration of that same machine. As well, this parameter can also be considered as a machine to machine accuracy
parameter, not necessarily having the same value between any two machines of the same kind.
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