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METHOD OF SPECIFICATION OF PERFORMANCE PARAMETERS
FOR CMOS
SEMICUSTOM INTEGRATED CIRCUITS

(From JEDEC Council Ballots JCB-83-30, 83~30A, and 86-29 formulated
under the cognizance of JC-44 Committee on Semicustom Integrated
Circuits.)

1.0 METHOD OF SPECIFICATION OF PROPAGATION DELAY FOR SEMICUSTOM ICs

These specifications allow the circuit delays to be calculated
as the sum of the cell or macro delays without needing
parameters to account for the effect of interface delays from
input buffer to internal cell and from internal cell to output
buffer.

Load, temperature, and supply-voltage conditions must be )
included in the cell or macro delay specifications. Parameters
to predict performance at other temperatures and power-supply
voltages shall be included. Interconnect and load-dependent
delays are specified separately. In stating performance
specifications, manufacturing variation of process parameters
must be accounted for.

1.1 Types of (Cells or Macros
One or more propagation-delay specifications are defined
for each generic type of cell or macro possible on any
semicustom circuit. Delay paths may have cells and macros
that include any or all of the following generic types:
1.17.1T Input Buffers
Cells or macros that accept inputs from sources
external to the IC and produce outputs to cells or
macros internal to the IC.

1.1.2 Internal Circuits

Cells or macros that communicate only with other
cells or macros on the same cell-based IC.

1.1.3 Output Buffers
Cells or macros that accept inputs from cells or
macros internal to the IC and propagate signals
external to the IC.

1.1.4 Three-State Circuits (Internal and Output)
Cells or macros whose outputs can be placed in a

high-impedance state and can also supply low-
impedance high and low logic levels.
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1.1.5 Open Drain Output Buffers

12-4

Output buffers that have one low-impedance output
logic level and a high-impedance output state.

1.2 Propagation Delays of Cells or Macros

The propagation delays and the enable and disable times
for the various cells or macros shall be specified

according to the following definition:

Times are measured between the specified reference points
on the input and output voltage waveforms with the
specified output changing from the defined high or low
level or high-impedance state to another of these defined
levels or states.

The following propagation delay parameters must be

CELL OR

MACRO TYPE CTPLH  AtPLH

INPUT X
INTERNAL X
OUTPUT X

THREE-~
STATE X

N-CHANNEL
OPEN-DRAIN
OUTPUT

P-CHANNEL
OPEN-DRAIN
OUTPUT

X

X

tPHL

X

X

Atpyr*

X

X

specified.

w
A tpzy tpLz tpuz

MPpLHs OtpHL» Otpzp, and MBtpzy are factors that specify the impact

that load capacitance has on propagation delay.

Units for these

parameters are ns/pF, and they are to be specified at room

temperature.
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1.2 Propagation Delays of Cells or Macros (continued)

Internal cell or macro delays (tppH, tPHL» tPZL» tPZH»
tpLyz and tpyyz) are specified at O pf load. For three-
state and open drain circuits, a resistance is specified
from output to ground for tpyy and output to Vgg for tprg
characterization. The resistance is a function of the
circuit drive capability.

Input levels for characterization (vendor must specify
trige and tra11):

ViL(T)max ViH(T)min
CMOS compatible inputs ov Vee
TTL compatible inputs 0OV 3.0 Vv*
LVTTL compatible inputs ov 2.45 V**
Internal circuits ov Vee

* (Consistent with JEDEC Standard No. 7A, HCTXXX parts
*% Compatible with JEDEC Standard No. 8A for LVTTL interface levels
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