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NOTICE

JEDEC standards and publications contain material that has been prepared, reviewed, and approved
through the JEDEC Council level and subsequently reviewed and approved by the EIA General Counsel.

JEDEC standards and publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum delay the
proper product for use by those other than JEDEC members, whether the standard is to be used either
domestically or internationally.

JEDEC standards and publications are adopted without regard to whether or not their adoption may
involve patents or articles, materials, or processes.  By such action JEDEC does not assume any liability to
any patent owner, nor does it assume any obligation whatever to parties adopting the JEDEC standards or
publications.

The information included in JEDEC standards and publications represents a sound approach to product
specification and application, principally from the solid state device manufacturer viewpoint.  

No claims to be in conformance with this standard may be made unless all requirements stated in the
standard are met.

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or publication should
be addressed to JEDEC Solid State Technology Association, 2500 Wilson Boulevard, Arlington, VA
22201-3834, (703)907-7559 or www.jedec.org.
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DEFINITIONS OF SKEW SPECIFICATIONS FOR STANDARD LOGIC DEVICES

(From JEDEC Board Ballots JCB-02-67, JCB-02-112, JCB-02-113, and JCB-02-114, formulated under 
the cognizance of the JC-40 Committee on Digital Logic.)

1    Scope

This standard defines skew specifications and skew testing for standard logic devices.

The purpose is to provide a standard for specifications to achieve uniformity, multiplicity of sources, 
elimination of confusion, and ease of device specification and design by users.

2   Terms and definitions   

These definitions are provided for the purpose of this document.  For general definitions of skew time, see 
the latest revision of JEDEC Standard No. 99  Terms, Definitions, and Letter Symbols for Microelectronic 
Devices.

2.1  Device terms and definitions

PLL device:  A logic device that includes a phase-locked loop and may also include other logic functions, 
such as counters, registers, and buffers.

2.2  Parameter terms and definitions

skew (time):  The magnitude of the time difference between two events that ideally would occur 
simultaneously. 

controlled edge:  The output signal edge that is locked to the PLL trigger reference.   

jitter:  The time deviation of a PLL-generated controlled edge from its nominal position.

threshold crossing:  The point at which a logic signal transitions from one logic state to another.

primary threshold crossing:  The threshold crossing of a clock signal indicating the start of a new cycle 
and the end of the previous cycle.

secondary threshold crossing:  The threshold crossing of a clock signal indicating the second part of the 
clock cycle. 
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3   Standard specifications

All skew parameters are specified over the guaranteed temperature and supply operating ranges.  If more 
than one temperature or supply operating range is used, the range(s) for the skew specification(s) must be 
identified.  PLL logic devices must be supplied with a stable input reference clock within the operating 
frequency range of the component.

Table 1 — Symbols for skew and other specifications       

NOTE 1 This parameter is not production tested. 

NOTE 2 The sample size shall be greater than or equal to 1000.

NOTE 3 The sample size shall be greater than or equal to 2000.

NOTE 4 The test load for this parameter may be a nonstandard load identified in the data sheet.

                                 Table 2 — Example of suggested jitter specifications

NOTE 5 Test Loads and Conditions are shown in Clause 4 “Standard test circuits for skew testing” for the designated 
voltage range.

NOTE 6 Operating frequency range is 10 MHz to 100 MHz.

Symbol Parameter Units Notes
tsk(o) output skew ps, ns 1
tsk(LH) output skew for low-to-high transitions ps, ns
tsk(HL) output skew for high-to-low transitions ps, ns
tsk(pr) process skew ps, ns
tsk(pp) part-to-part skew ps, ns
tsk(b) bank skew ps, ns 1
tsk(p) pulse skew ps, ns
tsk(inv) inverting skew ps, ns 1, 4
tsk(ω) multiple-frequency skew ps, ns
t(φ) static phase offset ps, ns
t(φ)dyn dynamic phase offset ps, ns
t(φ)tot total phase offset ps, ns
tjit(cc) cycle-to-cycle period jitter ps, ns 2, 5 
tjit(per) period jitter ps, ns 2, 5
tjit(hper) half-period jitter ps, ns
tjit(duty) duty cycle jitter ps, ns
tjit(φ) phase jitter ps, ns 1, 3, 5
lock (f) frequency locked
lock (φ) phase locked
tL power-up PLL lock time ns, ms
tL(ω) PLL lock time after frequency change ns, ms
trecL(φ) PLL recovery after phase change ns, ms
nL cycles to acquire PLL lock cycles
ODC PLL output duty cycle %

Symbol Parameter Sample size Typ Max Unit Notes
tjit(cc) cycle-to-cycle period jitter 1,000 cycles x x ps 5, 6
tjit(per) period jitter 10,000 cycles x x ps 5, 6
tjit(φ) phase jitter 2,000 cycles x x ps 5, 6
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3   Standard specifications (cont’d)

output skew (tsk(o)): The skew between specified outputs of a single logic device with all driving inputs 
switching simultaneously and the outputs driving identical specified loads.

An example of a multiple bank logic device

 

 An example of a logic device without banks

An example of output waveforms
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