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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to
this publication, including its validity, is available in the IEC Catalogue of
publications (see below) in addition to new editions, amendments and corrigenda.
Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

•  IEC Web Site (www.iec.ch)

•  Catalogue of IEC publications

The on-line catalogue on the IEC web site (www.iec.ch/catlg-e.htm) enables
you to search by a variety of criteria including text searches, technical
committees and date of publication. On-line information is also available on
recently issued publications, withdrawn and replaced publications, as well as
corrigenda.

•  IEC Just Published

This summary of recently issued publications (www.iec.ch/JP.htm) is also
available by email. Please contact the Customer Service Centre (see below) for
further information.

•  Customer Service Centre

If you have any questions regarding this publication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch
Tel: +41 22 919 02 11
Fax: +41 22 919 03 00
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Two Step Delay Calculation

step 1: Calculate < Input Slew Rate >

step 2:  Calculate < Port to Port Propagation Delay;Tpd

         by using < Input Slew Rate >

CL0 CL1

<InputSlewRate>

<Tpd>

.

.

.

.

.

.

Figure 1: CMOS Delay Model & Calculation Steps

5.2. Table Look-Up delay calculation method

 The table look-up model of delay calculation specification uses 3 types of table models. First is the

‘Net capacitance table’ (named Cn table). This table is used for ‘load capacitance’ estimation. Second is

‘Input slew rate table’ (named Ts table), and 3rd is ‘Port to port propagation delay time table’ (named

Tpd table). As a first step of delay calculation, input slew rate is calculated by using net capacitance, and

Ts table. And then, port to port propagation delay can be calculated by using net capacitance, input slew

rate, and Tpd table.

 The propagation delay is calculated using a Tpd table by applying one of the methods for interpolation

approximation. One is bilinear interpolation approximation by 4 points. This method will be de facto

standard from major EDA vendors. The other is linear interpolation approximation by 3 points. This

approximation is more accurate than bilinear interpolation, and both linear and bilinear methods can use

the same Tpd table.

5.2.1 Load capacitance estimation

 First step is to estimate the load capacitance of each net. Load capacitance is estimated

 by the following rule.

Load Capacitance = (Input port capacitance) + estimated net capacitanc

        where (Input port capacitance) is the summation of input port capacitance
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                in the net

 The estimated capacitance is a function of fanout and estimated size which is calculated by summing

up the cell size of all cells in the top hierarchy to which the net belongs. So, to estimate capacitance, a

two dimensional table is used. Indices of the table are fanout and sum of cell size. Different tables

should be prepared according to chip size(standard cell) or type of base array(gate array). As shown in

figure 2, each net capacitance is calculated by step interpolation using Cn table. 

                        Capacitance

       40

       30

       20

                                        

       10

     Fanout

   1,1K     1,2    2,3   3,4  4,10  10,40  40,100

      1K,4K

        4K,10K

  10K,30K

Size

Figure 2.  Example of net capacitance estimation

5.2.1.1 Cn table specification
 Cn table is a 2 dimensional matrix specified for each design methodology, i.e. gate array, standard
cell.(See Annex F.1)
The 1st index is size( S[i]): sum of cell size, or sum of number of gates, or base array size for gate
array.
The 2nd index( Fo[j]) is the number of fanout in net.
The value( C[i][j]) is pre-defined capacitance value.
where
1  i  M (M is effective maximum number of size values used),
1  j  N (N is effective maximum number of fanout values used).
 C[i][j] has a real value.

Values of S[i] and Fo[j] have 2 integer values each, which are in the following relationship;
       0  first value  second value,
       second value of S[i] = first value of S[i+1],
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       second value of Fo[j] = first value of Fo[j+1],
       first value  effective value  second value,
       Cn[i][j] is real value, unit is pF or fF.

5.2.1.2 Net capacitance( CnE ) estimation rule
 The Net capacitance estimation (CnE) is specified below.
If the size is ranged in S[i] and the fanout is ranged in Fo[j]
      then
      CnE = Cn[i][j] . ....................................(1)

 If the size is less than the first value of S[1], then set i to 1.
 If the size is greater than or equal to the second vale of S[M], then set i to M.
 If the fanout is less than the first value of Fo[1], then set j to 1.
 If the fanout is greater than or equal to the second value of Fo[N],
 then set j to N.
 Then apply it to function (1).

5.2.2 Input slew rate calculation
 Input slew rate is calculated by linear interpolation shown in figure 3.

  Time

   S[N]

  S[i+1]

    S0

    S[i]

    

    S[1]

            C[1]           C[i]    CL0    C[i+1]       C[N]  Cap.

Figure 3.  Example of input slew rate calculation

5.2.2.1 Ts table specification
 A Ts table is a one dimensional matrix for each transient timing group.(See F.2)
The index( C[i]) is the capacitance of the net which includes the input of the target gate,
The value( S[i]) is the characterized input slew rate
     where
       2  i  N (N is effective maximum number of capacitance values used,
       C[i] has 1 real value of capacitance, unit is pF or fF,
       0  C[i]  C[i+1],
       S[i] has 1 real value of time, unit is ns.
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