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Introduction to CP20K Series FPGAs

Key Features

« True gate array architecture

= Transistor-level interconnect programmability
» Gate array macro library
= Gate array design methodology
e 50% - 100% faster than other programmable logic devices (PLDs)/FPGAs

* Field programmability based on a unique and proprietary low-impedance antifuse
technology

» Six density options: 2.2K to 20K available gates
* Four independent clock grids to minimize internal clock skew to less than 1.0 ns

¢ Flexible I/O configuration

» Input: CMOS or TTL thresholds with or without pull-up; 7 pins also feature
Schmitt thresholds

« Output: 4mA, 8mA or 12mA drive; three-state; programmable slew rate; open-
drain and open-source options

= Bidirectional: Any combination of the above input and output configurations
* High I/O count
* Flexible memory block implementation
¢ Built-in IEEE 1149.1 (JTAG) interface

« Design entry, simulation, timing analysis, fault simulation, and test pattern gener-
ation done with familiar industry-standard EDA tools

*  Gate-level-granularity architecture takes maximum advantage of HDL/Synthesis
top-down design methodology

* Automatic and interactive place and route capability for maximum flexibility to
fine-tune performance and increase gate utilization.

CP20K Series 1-5



Introduction to CP20K Series FPGAs

Figure 1-2

CP20K usable gate capacity
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The CP20K Series is manufactured using a high-performance, high-density 0.8 um
CMOS process with two-layer metallization. This process, coupled with Crosspoint’s
gate array architecture and interconnect scheme, yields performance and design flexi-
bility far superior to other programmable logic alternatives.

Central to Crosspoint’s process architecture is a proprietary antifuse technology. An
antifuse is a programmable element that has a very high impedance (>100M¢) ini-

tially, but exhibits a low resistance (<100€2) after programming. Crosspoint’s unique

antifuse fabrication technique provides antifuse elements with very low capacitance
when unprogrammed and very low resistance when programmed. This translates
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Introduction to CP20K Series FPGAs

directly to higher speed, since interconnect RC delays are reduced. The programming
is permanent (that is, non-volatile) resulting in a one-time programmable (OTP)
device.

Developing FPGAs with gate densities in the 20,000 gate range and system speeds of
40-50 MHz and higher requires an advanced development environment. Crosspoint
addresses this need by allowing designers to use the familiar EDA tools for ASIC
design and coupling them tightly to the CP20K specific tools for placement and rout-
ing.

Designers use existing third-party EDA tools for schematic entry, synthesis, simula-
tion, timing analysis, fault analysis, and test vector generation. The Crosspoint Design
System (CDS) is then used to place and route the designs. A choice of automatic or
interactive place and route features give the designer maximum flexibility to fine-tune
performance. Post-layout simulation uses RC-tree back annotation and provides for
certified accuracy on third party tools.

When the design is complete, an antifuse map is generated and downloaded to a
Crosspoint FPGA Programmer. The Programmer is connected directly to the user’s
workstation through a SCSI interface. The Programmer programs the FPGA, and also
may perform functional testing if desired. Numerous densities and package options
are supported via individual socket adapters.

The JTAG boundary scan is a built-in feature of all CP20K parts. This feature is also
used by Crosspoint for the programming and functional testing of each FPGA. The
JTAG boundary scan implementation is fully IEEE 1149 compliant and enables board
level testing.
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Crosspoint Design Environment

- Crosspoint Design Environment

Crosspoint's suite of development tools tie into many established Electronic Design
Automation (EDA) tool environments for schematic entry, logic synthesis, simula-
tion, timing analysis, fault analysis, test pattern generation, etc. (including those from
Cadence, Mentor, Synopsys, Viewlogic and others). This allows users to preserve
their investment in EDA tools and training.

Included in the Crosspoint suite of tools are:

1. A design kit for each third-party EDA environment which allows users to enter
and analyze designs using Crosspoint’s extensive library of macrocells.

2. The Crosspoint Design System (CDS) for the Crosspoint-specific portions of the
design process:

» Mapping a logic design from an EDA tool into a CP20K FPGA layout
= Package selection and pin assignment

» Generating delay for back annotation to an EDA simulator

= Generating antifuse maps

» Translating test vectors for the Programmer

» Communicating with the Programmer during programming and testing of the
chips.

The interchange of information between the EDA vendor-specific tools and CDS con-
sists of EDIF netlists, pin delays, and test vectors, as illustrated in Figure 1-3.

CP20K Series 1-9



Crosspoint Design Environment

Figure 1-3
Third-party EDA tool and Crosspoint Design System Interface

Third-Party EDA Environment { CDS™ Environment

EDIF 2.0.0

Test
Vectors
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Design Kits

Table 1-2

Crosspoint offers Design Kits for the EDA tools listed in Table 1-2.

Design Kits

Crosspoint Design Environment

Mentor *
. v v 4 4
Graphics 8.X
. . . L . Quickfault/
Autologic 8.X Design Architect Quicksim II Quickpath Quickgrade
Viewlogic * v v
VHDL Designer Il v, draw Viewsim/SD
Retargeter II
Synopsys v ¥ v
. . VHDL System
Design Compiler Simulator
Cadence v * *
Verilog-XL Veritime Verifault
Dazix +1 *t *+ *t
Exemplar 4
Logic

* Future introductions planned.
1 To be supported by EDA vendor.

CP20K Series

Design Kits include the following modules depending on the EDA tool:

« Synthesis Models: Synthesis tools require libraries containing information on the
functionality, size, and timing of library macrocells. With these models, a synthe-
sis tool allows the user to optimize design trade-offs such as performance vs. size
of the circuit.

» Schematic Symbols: Schematic symbols are the graphical representation created
for each macrocell.

« Simulation Models: Simulation models describe the logical and timing functions

of macrocells. These are unique to each supported simulator.

1-11
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Test Vector Translator: Test vector translators are supplied for all Crosspoint
supported simulators. This capability allows the user to convert the stimulus and
response vectors from the simulator directly into a form that can be downloaded
into the Crosspoint FPGA Programmer. The Programmer then tests the pro-
grammed FPGA for proper functionality.

Delay Back Annotation: Each supported simulator can include layout effects in
the simulation. Crosspoint supplies simulator-specific tools for back-annotating
delay into the design database. Since delays are calculated within cptools prior to
back annotation, each simulator produces identical post-layout timing when using
Crosspoint’s simulation models with back annotation. Crosspoint Solutions guar-
antees the simulation timing on any platform using the Crosspoint provided
CP20K Design Kit.

Crosspoint Desigh System (CDS)

When design entry through the third-party tools is completed, the designs are trans-
ferred to CDS for placement and routing. Crosspoint offers an integrated suite of auto-
matic and interactive layout tools for this purpose.

A single user interface controls all functions of the tools through pulldown menus,
dialog boxes, and keyboard accelerators.

The Crosspoint place and route environment provides the following capabilities:

1-12

EDIF Reader: This module converts a standard EDIF 2 0 O netlist into a Cross-
point place and route database.

Automatic Placement: The automatic placement tool is invoked either at the
very beginning of the layout phase or after the user is done with hand-placement.
The tool optimizes all cell placements that have not been previously placed and
frozen.

Automatic Routing: When placement is complete, the automatic routing tool
routes all nets in the design that are not frozen.

Interactive Placement: Interactive placement may be used in the layout process
for pre-placement of the critical portions of the circuitry. It can also be used after
the entire circuit has been placed automatically to rework critical portions of the
circuit, to improve gate utilization or timing.
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Interactive Routing: Interactive routing gives the user the ability to directly con-
trol the routing of individual nets. This is advantageous for pre-routing critical
nets, and for fine-tuning a design after the automatic place and route. This func-
tion may be performed as a detailed segment-by-segment manual operation, or as
a net-by-net automatic route.

Delay Calculation: Net delays are extracted after placement and routing of a
design is complete. An accurate RC extraction and delay analysis is performed on
each net.

CDS supports some of the most widely used committee and de facto standards that
have evolved for EDA tools:

CP20K Series

X-Windows (X11-R4): The CDS interface uses X11-R4, the standard X-Win-
dows protocol from MIT. X-Windows is currently supported on virtually all hard-
ware platforms (DEC, DOS/PCs, HP/Apollo, IBM/PC, IBM/RS, Macintosh,
Silicon Graphics, SUN, etc.). This windowing technique allows the user to run
Crosspoint software in a client/server mode where the X-client can be a SUN or
HP/Apollo system, and the X-graphics server is any platform that runs X-11 in
server mode.

OSF/Motif: A common look and feel across tools relieves the user from having to
relearn the user interface for a new tool. The most widely accepted look and feel
has been OSF/Motif. This standard defines the look of the screen, buttons, menu
structure, coloring, etc. OSF/Motif is currently supported by Cadence, Mentor
Graphics, Synopsys, Viewlogic, and other EDA vendors.

EDIF 2 0 0: Crosspoint supports EDIF 2 0 0 as the netlist interface for translating
circuits into CDS. EDIF 2 0 0 is supported as a netlist format by Cadence, Mentor
Graphics, Synopsys, Viewlogic, and other EDA companies.

Hardware Platforms: CDS resides on commonly available UNIX workstations,
such as HP/Apollo and SUN. The software was written in C++ with UNIX plat-
form portability in mind. Additional workstation platforms are planned.
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Figure 1-4
Sample customer design process

Verilog HDL
VHDL

High level Design Description
(behavioral or structural).

Mentor-Autologic
Synopsys
Exemplar Logic

From the HDL, synthesis tools
produce technology-specific
designs optimized for timing and
area.

Mentor-8.X Traditional schematic

Viewlogic representation.

Mentor-8.X Analysis phase includes functional

Verilog simulation, static timing

Viewlogic verification, and timing
simulation.
After layout, actual circuit delays
are fed back into timing models
for more accurate analysis.

. From a netlist, the user controls
Cr0§sp01nt the placement of cells and routing
Design of interconnects.

System

(CDS)
An antifuse map is received from
layout and translated into pro-
gramming information. The
CP20K FPGA is then pro-
grammed with this data.
If desired, a functional test is exe-
cuted on the Programmer using
user defined vectors.
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Programming and Test

Figure 1-5
Programmer/(Tester

CP20K Series

The Crosspoint FPGA Programmer/Tester (see Figure 1-5) is used to convert the anti-
fuse map from a completed place and route into a JTAG bitstream, clock the data into
a CP20K packaged part and program each required antifuse map. At the end of pro-
gramming, users can functionally verify the part by applying test vectors.

SCSI

LCD Display pos!
: nterface

Programmer
Socket Module

Programmer/Tester Features

»  Workstation communication via SCSI interface
» IEEE 1149.1 interface to the device to be programmed

» 2-line by 20-character LCD for soft setup and local status during programming
and testing

*  Pre-program testing
» Post-program synchronous functional testing

*  Socket modules to accommodate all package types.
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Workstation User Interface

The interface between the Programmer and the Crosspoint Design System is seamless
and intuitive. All operating and data files for the Programmer are stored on the work-
station. When a project is selected, all appropriate files are automatically downloaded
to the Programmer. Some of the functions performed with this interface are:

¢ Selection of an active project

*  Setup for customer identification register programming

« Translation of simulation vectors for post-program testing
¢ Post-program testing

» Display results of current action (usually a pass/fail for programming or- test).

Pre-Program Testing

Crosspoint implements pre-program testing, consisting of a fuses oper test and an I/O
functionality test. This ensures that:

» The part has not been previously programmed
* The part has not been damaged from improper handling including ESD

* All connections required for programming are present.

Post-Program Testing

Crosspoint’s FPGA Programmer also supports post-program testing for synchronous
designs. This is a slow-speed synchronous test that checks functionality of the device
only, not speed or timing parameters.The test is done through the IEEE 1149.1 inter-
face using the INTEST mode.
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Electrical Specifications

Absolute Maximum Ratings’

DC Supply Voltage, Ve

DC Programming Voltages, Vpp, Vpg

.0.5V to +7.0V

-0.5 to +10.5V

DC Input VoItage, V] ..ot -0.5V to Vec +0.5V
DC Input Clamp Current, It (V<0 o VI>Vpp).ciiiiiiieirnniniiieniciineenieenns +20mA
DC Output Current Per Pin (Vo =010 V() wevveeriveenirnennneniiiieeteenenenenins +25mA

Storage Temperature, Tgrg

Ceramic Packages

Plastic Packages

-65°C to +150°C

-40°C to +125°C

* Stresses beyond these ratings may cause permanent damage to the device. These are
stress ratings only and operation of the device at these or any other conditions beyond
those indicated in the Recommended Operating Conditions section of this specifica-
tion is not implied. Exposure to conditions exceeding the absolute maximum ratings for
extended periods may affect device reliability.

Recommended Operating Conditions

CP20K Series

Vee Supply Voltage Commercial 475 5.25 A%
Industrial & Military 4.5 55
Vi Input Voltage 0 Vee \Y
Vo Output Voltage 0 Vee \Y
Ty Operating Temperature Commercial 0 +70 | °C
Industrial -40 +85
Military -55 +125
tR F Input Rise & Fall Times = Normal Inputs 250 ns
Clock Inputs 100
1-37
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DC Characteristics

Vi | High-Level Input Voltage
TTL Compatible Inputs
- Commercial 2.0 Vee v
- Industrial & Military 2.25 Vee
CMOS Compatible Inputs 0.7Vec Vee
Vi | Low-Level Input Voltage
TTL Compatible Inputs 0 0.8 A%
CMOS Compatible Inputs 0 0.3Vee
V1,  Positive-Going Threshold Voltage = TTL 1.4 24 \Y
for Schmitt Trigger Inputs CMOS 23 3.7
V1.  Negative-Going Threshold Voltage | TTL . 0.8 1.8 \Y%
for Schmitt Trigger Inputs CMOS 1.2 25
Vuys @ Hysteresis for Schmitt Trigger TTL 0.4 1.2 v
Inputs CMOS 0.5 1.6
I Input Current
Inputs with No Pull-up Resistors | Vi=VccorGND | -10 10 HA
Inputs with Pull-up Resistors Vi=GND -250 -250
Vou | High-Level Output Voltage
TTL Levels 4mA Type Ioyg = -4mA
8mA Type Iog = -8mA 3.0 v
12mA Type Iop=-12mA
CMOS Levels 2mA Type Ion=-2mA
4mA Type Iog = -4mA 3.7
8mA Type Iog =-8mA
VoL | Low-Level Output Voltage
4mA Type Iop =4mA 0.4 \%
8mA Type Io, = 8mA
12mA Type IoL = 12mA
Ioz | Three-State Output Leakage Current Vo= Vccor GND | -10 10 MA
Icc Quiescent Supply Current All Viat Ve or mA
GND
Outputs Floating

* Only three JTAG pins and the four clock inputs feature Schmitt trigger as an input option. Other

I/O’s feature only TTL and CMOS input threshold options.

1-38
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Timing

Propagation delays in the CP20K FPGAs depend upon the physical implementation of
the circuit. After a design has gone through the layout process, the Crosspoint Design
System uses layout and cell library data to model circuit timing and provide informa-
tion necessary to accurately model both propagation delay and timing constraint
parameters.

Prior to layout, data provided in this manual can be used to estimate what these timing
parameters will be in the completed circuit. This section provides the information
needed to correctly interpret timing data and to apply it to the estimation and analysis
of circuit timing performance.

Timing Behavior of FPGA Circuits

Figure 1-20

In order to properly analyze the timing behavior of a circuit implemented in a CP20K
array it is necessary to account for the effects of routing interconnect load capacitance
and resistance and the intrinsic delay of signals through library components in the
design.

To understand the effect of resistance on a digital circuit, consider the circuit shown in
Figure 1-20.

Logical schematic

CP20K Series
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The effect of resistance in the interconnect is to split a single logical net in the digital
design into a number of sub-nets, as illustrated in Figure 1-21.

Figure 1-21
Splitting logical nets into physical nets

z
w
o
z
«

N10 N20

NO1 i IN”

iy
—i—e
+—i—
Z
N
-
—
—i

Hj(HJ

N2 >
L_l o 1 1 N41
1 L‘D
1 N42
I I N23 11
1
1 N24l>‘

—ik
+—it

In Figure 1-20, net N1 0 and N11 are subnets formed from a single net (corresponding
to the logical net N1) by the introduction of a resistor. Similarly, logical nets N2, N3
and N4 are split into the subnets indicated in Figure 1-21 by the introduction of resis-
tors.

In a CP20K circuit, the principal cause of resistance in interconnect is the presence of
antifuses. Except for very long routing segments, wire resistance may be ignored in
the interconnect model. Thus, most nets split into interconnect networks with resistors
representing antifuses and capacitors representing wire segments.
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Figure 1-22

Timing

A SPICE simulation of the above circuit reveals that there is a delay between the sig-
nals arriving at each point on an interconnect network. The signal waveforms are plot-
ted (between 10% and 90% of V) for each node labeled in Figure 1-22.

Actual signal waveforms

VDD A
N23,24
21 ’ N40,42
M -
N2
Voltage ¥ @
N10/N11 N30/ N31
GND >
O ns Time 25ns

CP20K Series

Delays are measured by taking the difference between the times when the waveforms
of interest cross the voltage Vpp/2. The delay of the 3-input NAND gate between the
gate input at node N1 and the gate output at node N20 as well as the net delay
between nodes N20 and N21 illustrate this point.

In summary, the delay through a stage of logic essentially consists of four compo-
nents:

The intrinsic delay from the cell input pin to the cell output pin that would be
observed if the loading or capacitance on both input and output pins were zero.

The output transition time or additional delay through the cell (from input pin to
output pin) which is due to the effects of loading on the output pin. This is mod-
eled as the product of an output drive resistance and the output net capacitance.

The input slew time or change in delay through the cell which is due to the effects
of loading on the input pin. Essentially, this is the difference between the time at
which the signal on the input pin crosses 50% of Vpp, (the reference point for
delay measurement) and the time at which the signal reaches the voltage which
physically initiates a transition of the gate (logic threshold voltage). The slew time
can be either positive or negative. This is modeled as the product of a slew-rate
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factor and a time-constant which is characteristic of the signal on the input pin.
The time-constant is approximately the sum of the transition time of the previous
stage and the net delay associated with the input net.

The net delay is the time it takes a signal to propagate from a cell output pin,
through interconnect wiring, to the next stage input pin. This is modeled by ana-
lyzing the RC network representing the interconnect associated with each logical
net as described below.

Estimating Delay Prior to Layout

1-42

While timing is not determined until after layout, reasonable estimates can be made
prior to layout using the macrocell datasheets. A much simplified model is used based
upon some carefully chosen assumptions and statistical analysis of post-layout timing
obtained from several completed FPGA designs.

The key features of the pre-layout timing estimation model are:

Propagation delay is modeled as the sum of an intrinsic component and a load
dependent component. Datasheets list values for intrinsic delay and for the drive
factor for each macrocell timing arc (see Equation 1-1).

Delay = Intrinsic + (Drive - Load) (EQI- 1)

Capacitance is given in units of standard loads. Each datasheet lists the load for
each pin. (A standard load is approximately that of a unit strength inverter.)

A wire load model which lists expected interconnect capacitance, in units of stan-
dard load, as a function of net fanout is given in Table 1-7. Add the wire load to
that of each pin on the cell’s fan-out to obtain the total load for Equation 1-1.

Net delays, time constants and slew rate effects are accounted for, on a statistical
basis only, by modification of cell intrinsic and drive factors and of wire load val-
ues. Since these modifications have already been applied to the appropriate tables,
they are transparent to the user.

Derating factors are applied after delays are computed at nominal conditions. Der-
ating factors are either the same for all cells or are given different values for I/O
buffers than for internal cells.
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Interconnect Wire Load

Table 1-7 tabulates estimated wire capacitance as a function of fanout in standard load
units (1 standard load = 0.488 pF) for place and route of typical designs and for opti-
mized layout of critical portions of a design.

Table 1-7 Wire Load per Fanout”

1
2
3 8.2
4 58 10.5
5 7.2 12.8
6 8.8 15.1
7 10.6 174
8 13 19.7
9 16 22.0
10 20 242
11 - 26.5
12 - 28.8
13 - 311
14 - 334
15 - 35.7
16 - 38.0
17 - 40.3
18 - 42.6
19 - 449
20 - 472
21 - 49.5
22 - 51.8
23 - 54.1
24 - 56.4
25 - : 58.7

* Use zero wireload for clock buffers.
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It is statistically derived from the analysis of a variety of circuits. Actual wire load
may vary significantly from that listed.

Loading for clock distribution networks is included in clock buffer intrinsic timing.
For clock buffers, zero wire-load must be used regardless of fanout.

Derating Timing for Best Case/Worst Case Analysis

Table 1-8

1-44

The timing data in the macrocell datasheets in this manual is for nominal conditions.
Nominal is defined as worst-case process conditions for -1 speed grade parts (see the
following section for a description of speed bins), nominal power supply voltage (5.0
V) and junction temperature of 25 °C. This section describes how to modify estimated
delay for other than nominal conditions.

Derating timing after it is determined at nominal conditions by using Equation 1-2.

delay = (ftemp 'fprocess 'fvoltage) - (delay) nominal (EQ1-2)

Temperature Derating

The junction temperature will typically be 10 to 40 °C above ambient temperature,
depending upon package properties and chip power dissipation. Table 1-8 may be
used in most cases as a reasonable guide to the highest and lowest junction tempera-
tures that should be expected when designing to commercial and military specifica-
tions:

Junction Temperatures Ranges for Commercial and Military Specifications

Commercial 0°Cto115°C
Industrial -40° Cto 125 °C
Military -55°Cto 150 °C

The derating factor is determined using Equation 1-3.

Jremp = V+kg (T;=25°C) (EQI- 3)
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where:

Table 1-9 Temperature K-Factors (Preliminary)

Internal Cells 0.0022 per °C
Pad Buffers 0.0022 per °C

Supply Voltage Derating

The voltage derating factors depend upon cell type and, for pad buffers, the transition
type. They are listed in Table 1-10 for nominal (5.0V), commercial (4.75 to 5.25) and
military (4.5 to 5.5) voltages.

Table 1-10 Voltage Derating Factors (Preliminary)

Internal Cell ' 103 | 1.02 10

Output Buffer 1.08 1.04 1.0 0.96 0.93
Input Buffer, Falling Transition 1.05 1.02 1.0 0.98 0.95
Input Buffer, Rising Transition 1.02 1.01 1.0 0.99 0.98
Clock Buffer 1.04 1.02 1.0 0.98 0.96

Process Derating—Speed Bins and Worst/Best Case

Delay depends upon several process factors including transistor drive strength, capac-
itance and antifuse on-resistance which are fixed when a part is manufactured or, in
the case of antifuse resistance, when the part is programmed. A Crosspoint customer
may purchase parts which have been tested and qualified according to defined speed-
bins. For each speed-bin, the FPGA designer may analyze timing under either worst-
case or best-case process conditions.

The derating factors for best and worst case process conditions for each bin are listed
in Table 1-11.

Table 1-11 Process Derating Factors (Preliminary)
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Estimating Delay Using the Macrocell Datasheets—An Example

The procedure to estimate delay is illustrated using the example in Figure 1-23. Esti-
mation is made for the following conditions:

Figure 1-23

0 degrees C junction temperature
5.5 V supply voltage

-0 speed grade, best case process.

Delay calculation example

Net 4
Net 1 A021 g A{><>ZN
AT\

—5]
Net2 FDPIN

Net 3 b a-
E—— —pCK

Use the following steps to find delay:

1-46

1. Select a path in the design for analysis, noting all the hard macrocells and the

fanout of each net in the path. (Soft macros must be decomposed into their hard-
macro components.) The example requires the delay between Net I and Net 4 for
the transition Net I rising and Net 4 falling.

Use Table 1-7 to determine the wire load for each net in the path. For clock nets
use zero wire load. For output buffers the expected load capacitance should be
known and there is no wire load. In this case the fan-out on Net 4 is 2 and

Table 1-7 gives a wire load of 5.9.

Use the macrocell datasheets to determine the pin loads for each input pin and
add to the wire load to arrive at a total load for each net in the path. The example
has a load of 1.0 for the IN1 and a load of 0.5 for pin D of FDPIN. Total load on
Net4is 59+ 1.0+ 0.5 = 7.4 standard loads.
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4. Use the macrocell datasheets to determine the delay for each macrocell in the

path, given the net loads. For example, refer to the macrocell datasheet for AO21
and find the entries in the Timing Parameter Table for the transition “A1(T) to
ZN({)”. The delay may be determined in one of two ways:

» Use the appropriate value found under the table heading Delay Given Standard
Load. Either round-off the calculated load (7.4) to the nearest table entry (8.0)
or interpolate. The example has a delay of 2.7 ns for a load of 8.

« Calculate the delay using the intrinsic and drive values given in the table using
Equation 1-1. In this case, the delay is 1.42 +0.165 x 7.4 = 2.64 nano-seconds.

Repeat this procedure for each macrocell in the path of interest and sum the
delays. In this example, only a single-stage path is illustrated; the total path delay
is 2.6 ns (0.1 ns precision is sufficient).

. Use Equation 1-3 and Table 1-9 to find the temperature derating factor. Note that

the same derating factor is applied to all timing values for a given temperature.
The example shows f, = 1+0.0022 x (0-25) = 0.945.

. Use Table 1-10 to find the supply voltage derating. In this case VCC = 5.5, the

example shows f,, = 0.97.

. Use Table 1-11 to find the process derating. In the case of speed grade -0, best

caseis f, = 0.9.

. Multiply the timing values found in step 4 by the derating factors to find the final

values. In this case, 2.64 X 0.945 x 0.97 x 0.9 = 2.2 nano-seconds.

The estimated delay sums the propagation times from cell input-pin to cell input-pin.

w.. NOTE: In comparing estimated timing to post-layout delay calculator timing

the delay calculator sums delays from output-pin to output-pin.

Pad Buffer Delay Measurement Conditions

CP20K Series

Delay to and from internal pins of macrocells is measured at 50% of the internal sup-
ply voltage. Delay to and from the PAD pin of Pad Buffers and External Clock Buff-
ers is measured as described in this section.
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148

Figure 1-24 shows the propagation of a signal through a buffer from a buffer input to
buffer output. The voltage levels V1, V2, V3 and V4 are reference points for timing

measurement and the levels Viyax and Voyax represent the maximum high voltage
level in the logic one state.

Figure 1-24

Signal propagation through a buffer from
a buffer input to buffer output

VIMAX
Vi V3
in GND
tpl h 1 hi VOMAX
V2 V4
out GND

The reference voltage levels for each buffer type are tabulated in Table 1-12 below.

Table 1-12 Buffer Reference Voltages for Delay Measurement”

SInput = 50% Ve  50% Veep - 50% Ve 50% Veep Vee Veen
TTL Input 1.5V 50% Vcep 1.5v 50% Veep | 3.0V Veep
Clock Buffers | 50% Vec  50% Veep | 50% Ve | 50% Veep Vee Veep
Driven Output; 50% Veep i 1.5V 50% Veep i 1.5V Veep Vee
Three-State | 50% Vecp | 10% Ve | 50% Veep | 90% Ve Veep Vee
Output

* Veep is the regulated internal supply voltage.
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In the case of buffers with non-driving states, which include three-state, open drain
and bidirectional buffers, the load circuit shown in Figure 1-25 is added to the PAD
output pin for a timing measurement in which the PAD makes a transition either to or
from the undriven “Z” state:

Figure 1-25
Buffers with non-driving states

VCC
Test Point 1
S,
From Output 4 RL
o A%

Under Test ot
Y

C_ is the (variable) load capacitance and R, is fixed at 1 k€. The switches are set as
illustrated in Table 1-13.

Table 1-13 Switch Setting

tpzy open closed
tpz1 closed open
tpHz open closed
tprz closed open
oL open open
tpHL open open

m NOTE: For open drain buffers, S, is always closed and S, is always open.
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‘B Reading the Macrocell Datasheets

This section provides the information necessary to correctly read and interpret the
macrocell datasheets. Each individual macrocell datasheet contains the following
information:

« Cell Name

* Description of the Cell
o Cell Type

* Resource Utilization

»  Function Table

¢ Symbol

* Schematic

+  Timing Parameter Table

Hard and Soft Macros

Macrocells and macrofunctions in the Crosspoint library are organized into two cate-
gories: hard macros and soft macros. A soft macro is simply a library component that
is designed using other CP20K library macrocells. When expanding an EDIF netlist
for placement and routing in cptools, all references to soft macros are replaced with a
netlist of hard macros. Only hard macros are placable using cptools. They correspond
to predetermined configurations of CP20K resources and are modeled within cptools
for back annotation of timing. Most macrocells are hard macros. Most macro-func-
tions (more complex functions) are soft macros.
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FDPIN

D Flip-Flop CP20K Series
* Positive edge triggered D Flip-Flop with single clock input. 9 + Hard Macrocell
@ (3) + 6 Gate Equivalents
() * 3TPTs
9 « 2RLTs
Symbol Schematic
—D Q— RLT RLT
D
— IN1
—>CK DC ) Q
r A A
CK
Function Table @ Pin Load
Inputs Output Pin |Std Load
CK D Q CK 1.1
T ? D D 0.5
1 ? Q
{ ? Q
o 1 = 1 a @
@) Timing Parameters’ (3
" Intrinsic| Drive Delay Given Standard Load (ns)’
Type| Description (ns) | (nsAd) | 4 8 12 16 20
tpp | CK(T) to Q({) with D(0) 2.84 0.113 3.3 3.7 4.2 4.6 5.1
tpp | CK(T) to Q(T) with D(1) 23 | 0179 | 30 | 37 | 44 | 52 | 59
ts | D(0) setup CK(T) 324 | 0000 | 32 | 32 | 32 | 32 | 32
tg | D(1) setup CK(1) 315 [ 0000 | 31 | 31 | 31 | 31 | 31
ty | D(0) hold CK(T) 0 0000 | 00 | 00 | 00 | 00 | 00
ty | D(1) hold CK(1) 0 0000 | 00 | 00 | 0.0 | 0.0 | 0.0
tw | pulse width CK(1) [use load on Q] 284 | 0179 | 36 | 43 | 50 | 57 | 64
tw | pulse width CK(0) 3.24 | 0.000 3.2 3.2 3.2 3.2 3.2

* Data for VCC = 5 V, T, = 259 C, worst-case process, -1 speed grade parts.
1 Sum pin load and wire load to get total load.
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Datasheet Definitions

The following list describes the corresponding items in the FDPIN sample datasheet.

@ A description of macrocell functionality and notes on usage.

@ The type of the macrocell indicates how it is placed in cptools. The following
types are defined in Table 1-14:

Table 1-14 Macrocell Types

Type Description

Hard Macrocell ~ Placed on a TPT or RLT site in a single row.

Soft Macrocell Expanded into Hard Macrocells prior to placement.
External Buffer ~ Placed on an |/O buffer site.

Clock Buffer Placed on a specialized clock buffer site.

©

The number of equivalent gates is defined as the number of 2-input NAND gate
equivalents that would be required to implement the same function in a Masked-
Programmed Gate Array architecture such as the LSI Logic LCA10K Series.

The number of Transistor-Pair Tile sites used in the macrocell, including that
required for gate isolation.

The number of RAM-Logic Tiles used in the macrocell.

The macrocell symbol as it would appear in a schematic.

Q ® ®© ©

The macrocell schematic indicates macrocell structure. Refer to hard macrocell
datasheets to see composition in transistors and RLTs.

C)

The function table describes logic operation for both combinational and sequen-
tial macrocells. A column is listed for each pin and, if needed to define sequential
operation, a column for internal state variables. The table may list ‘0’ or ‘1’ to
indicated a stable logic value or ‘?’ to indicate either. A row witha ‘7" or ‘!’ on an
input pin (usually a clock) indicates the logic function when there is a rising or
falling transition (respectively) on that pin. A ‘Z’ value in an output pin column
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Table 1-15

Table 1-16

1-54

indicates an undriven state (three-state). Sometimes an output or state value is
indicated by referencing an input value or its negation. For example, an inverter
function is specified with a single row, as shown in Table 1-15:

Function Table for an Inverter

input Output
A ZN
? A

The pin load table indicates pin capacitance in standard load units. A standard
load unit is equal to the input capacitance of an inverter (/NI macrocell). Loading
is listed only for pins that would occur on the fan-out of an internal.

The timing parameter table lists values for each timing arc specified for the mac-
rocell. A timing arc may be either a propagation delay or a timing constraint. The
type of timing arc is indicated by the symbol, as shown in Table 1-16.

Timing Arc Types
Symbol Description

trp Propagation delay

ts Minimum set-up or recovery time
ty Minimum hold time

tw Minimum pulse width

tskew Maximum clock skew (applies to dual phase clock macros only.)

A statement describing each timing arc is given. Either rising (T), falling () or
static levels (0, 1 or Z) are specified for each pin involved in the transition.

A timing arc is either a path from input to output pin or a timing constraint
between two edges on one or two input pins. In most cases the timing arc is iden-
tified uniquely in a statement which specifies only the beginning and ending point
of the timing arc. For example, A(T) to ZN({) or D(0) setup CK(T). Occasionally,
multiple paths exist for a propagation delay from an input pin to an output pin or a
timing constraint may only be specified when the macrocell is in certain states. In
these cases it is necessary to specify the values on additional input pins in order to
uniquely identify the timing arc. These input pin values are specified using the
syntax: timing arc with input_pin_value_list.
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A statement like [use load on Q] is given for timing constraints which depend on
an the loading of an output pin.

@ The Intrinsic and Drive columns may be used to determine the delay or time con-
straint using Equation 1-4. Estimating Delay Using the Macrocell Datasheets—
An Example on page 1-46 to see how to determine output pin load.

Delay = Intrinsic + (Drive - Load) (EQ 1-4)

For convenience, precomputed delays are listed in the table for common values of
output loading.
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AN2

CP20K Series AND Gate
* 2-Input AND « Hard Macrocell
» 2 Gate Equivalents
e 5TPTs
* 0ORLTs
Symbol Schematic
ND2 IN1

—A
Z
—B

Function Table

Inputs Output
A B p4
0 ? 0
? 0 0
1 1 1

Timing Parameters'

Pin Load

Pin |Std Load
A 1.0
B 1.0

7
2

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)
(ns) | (nsiid) | 4 8 12 16 20
tep | A(T) to Z(T) 146 | 0198 | 23 | 30 | 38 | 46 | 54
tep | A() to Z({) 157 | 0183 | 23 | 30 | 38 | 45 | 5.2
tep | B(T) to Z(T) 1.53 0.198 2.3 3.1 3.9 4.7 5.5
tep | B{) to Z({) 1.62 0.183 2.4 3.1 3.8 4.5 5.3

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

November 1992
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AN2H

AND Gate CP20K Series
* High drive 2-Input AND  Hard Macrocell
» 2 Gate Equivalents
* 6 TPTs
« 0RLTs
Symbol Schematic
—IA ND2 IN2

2 o

Function Table Pin Load
Inputs Output Pin | Std Load
A B Z A 1.0
0 ? 0 B 1.0
? 0 0
1 1 1

Timing Parameters’

™ Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description ns) | (nsna) [ 4 ’ 8 | 12 | 16 ( ;o
top | A to Z(1) 171 | 0131 | 22 | 28 | 33 | 38 | 43
top | A() to Z(1) 171 | 013 | 22 | 28 | 33 | 38 | 43
top | B(T) to Z(T) 177 | 0131 | 23 | 28 | 33 | 39 | 44
top | B() to Z(1) 173 | 0132 | 23 | 28 | 33 | 38 | 4.4

1 Datafor VCC =5V, T;= 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

2-4 —Preliminary— November 1992




AN2I

CP20K Series AND Gate with Inversion
« 2-Input AND with one inverted input. » Hard Macrocell
» 2 Gate Equivalents
*« OTPTs
« 1RLTs
Symbol Schematic
A -ﬁ
A\
—A BN 4

Function Table Pin Load
Inputs Output Pin  |StdLoad
A BN Z A 0.6
0 ? 0 BN 0.4
? 1 0
1 0 1

Timing Parameters'

v Intrinsic| Drive | Delay Given Standard Load (ns)®

Tyes| Description (ns) |tnsfid) | 4 | 8 | 12 | 16 | 20
top | A(T) to Z(1) 221 | 0179 | 29 | 36 | 44 | 51 | 58
top | AW) to Z(4) 228 | 0147 | 29 | 35 | 40 | 46 | 5.2
top | BN(T) to Z({) 283 | 0.113 | 33 | 37 | 42 | 46 | 5.1
top | BN() to Z(T) 23 | 025 | 33 | 43 | 53 | 63 | 7.3

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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AN3

AND Gate CP20K Series
¢ 3-Input AND » Hard Macrocell
» 2 Gate Equivalents
e 5TPTs
+ 0RLTs
Symbol Schematic

Yy A ND3 IN1
% D

Function Table Pin Load
Inputs Output Pin |Std Load
A B C Z A 1.0
0 ? ? 0 B 1.0
? 0 ? 0 o] 1.0
? ? 0 0
1 1 1 1
Timing Parameters’

’—'-T o| Descript Intrinsic| Drive Delay Given Standard Load (ns)®
yp_J escription (ns) | (ns/id) 4 P > 16 20
tpp | A(T) to Z(T) 174 | 0.198 | 2.5 3.3 4.1 4.9 5.7
tep | A) to Z({) 1.74 0.183 2.5 3.2 3.9 4.7 5.4
tep | B(T) to Z(1) 183 [ 0197 | 26 | 34 | 42 | 50 | 58
tep | B) to Z({) 1.89 | 0.185 | 2.6 3.4 4.1 4.8 5.6
top | C(T) to Z(1) ‘ 187 [ 0197 | 27 | 34 | 42 | 50 | 5.8
top | C({) to Z({) 1.88 0.186 2.6 3.4 4.1 4.9 5.6

1 Datafor VCC = 5V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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AN3H

CP20K Series AND Gate
+ High drive 3-Input AND e Hard Macrocell
» 3 Gate Equivalents
« 6 TPTs
¢ ORLTs
Symbol Schematic
ND3 IN2

[ ]
ocwx
N
Y

Function Table Pin Load
Inputs Output Pin |Std Load
A B C Z A 1.0
0 ? ? 0 B 1.0
? 0 ? 0 o] 1.0
? ? 0 0
1 1 1 1

Timing Parameters'

o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type | Description (ns) | (nsid) 4 8 P 16 20
top | A(T) to Z(T) 199 | 0132 | 25 | 30 | 36 | 41 | 46
top | A(L) to Z(1) 185 | 0132 | 24 | 29 | 34 | 40 | 45
top | B(T) to Z(T) 206 | 0132 | 26 | 31 | 36 | 42 | 47
top | B() to Z(1) 197 | 0133 | 25 | 30 | 36 | 41 | 46
top | C(T) to Z(T) 21 | 0131 | 26 | 32 | 37 | 42 | 47
top | C() to Z() 106 | 0134 | 25 | 30 | 36 | 41 | 46

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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AN4

AND Gate CP20K Series
¢ 4-Input AND » Hard Macrocell
* 3 Gate Equivalents
« 7TPTs
* 0RLTs
Symbol Schematic
:Q g " ND4 IN1
e 4 P ) {>P z
— D =
Function Table Pin Load
Inputs Output Pin |Std Load
A B C D Z A 1.0
0 ? ? ? 0 B 1.0
? 0 ? ? 0 Cc 1.0
? ? 0 ? 0 D 1.0
? ? ? 0 0
1 1 1 1 1

Timing Parameters’

Type| Desaription Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (ns/d) | 4 8 12 16 20
top | A1) to Z(T) 19 (0199 | 27 | 35 | 43 | 51 | 59
tep | A[) to Z({) 18 0183 | 25 | 33 | 40 | 47 | 55
top | B(T) to Z(1) 203 | 0198 | 28 | 36 | 44 | 52 | 6.0
top | BU) to Z() 196 | 0185 | 27 | 34 | 42 | 49 | 57
top | C(T) to Z(T) 21 | 0197 | 29 | 37 | 45 | 52 | 6.0
tpp | C(4) to Z() 200 | 0187 | 28 | 36 | 43 | 51 | 58
tep | D(T) to Z(T) 213 | 0196 | 29 | 37 | 45 | 53 | 61
tpp | D) to Z(4) 203 | 0189 | 28 | 35 | 43 | 51 | 58

1 Datafor VCC = 5 V, T = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

AN4H

AND Gate

* High drive 4-input AND

« Hard Macrocell

¢ 3 Gate Equivalents

* 8TPTs
* 0RLTs
Symbol Schematic
18 A, ND4 IN2
B =
4 c -——3 e
—c D
Function Table Pin Load
Inputs QOutput Pin  |Std Load
A B C D Z A 1.0
0 ? ? ? 0 B 1.0
? 0 ? ? 0 Cc 1.0
? ? 0 ? 0 D 1.0
? ? ? 0 0
1 1 1 1 1
Timing Parameters’

Tesol Bossiintion Intrinsic| Drive | Delay Given Standard Load (ns)?
P P (ns) | (nshd) | 4 8 [ 12 ] 16 [ 2
tpp | A(T) to Z(1) 216 | 0133 | 27 | 32 | 38 | 43 | 48
tpp | AW) to Z({) 192 [ 0132 | 24 | 30 | 35 | 40 | 46
tpp | B(T) to Z(1) 227 [ 0133 | 28 | 33 | 39 | 44 | 49
tep | B() to Z({) 204 (0133 | 26 | 31 | 36 | 42 | 47
tpp | C(T) to Z(1) 233 (0132 | 29 | 34 | 39 | 44 | 50
tpp | C() to Z({) 214 | 01435 | 27 | 32 | 38 | 43 | 48
tpp | D(T) to Z(1) 237 | 0132 | 29 | 34 | 40 | 45 | 50
tpp | D) to Z({) 2.09 0.136 2.6 3.2 3.7 4.3 4.8

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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ANS

AND Gate CP20K Series
* 5-Input AND ¢ Hard Macrocell
* 4 Gate Equivalents
*« 9TPTs
* 0RLTs
Symbol Schematic
_a A ND3
B o NR2
—c z C ,
—D ND2
— D
E
Function Table Pin Load
Inputs Output Pin  |Std Load
A B C D E Z A 1.0
0 ? ? ? ? 0 B 1.0
? 0 ? ? ? 0 ] 1.0
? ? 0 ? ? 0 D 1.0
? ? ? 0 ? 0 E 1.0
? ? ? ? 0 0
1 1 1 1 1 1

Timing Parameters'

- Intrinsic| Drive | Delay Given Standard Load (ns)?
Type | Description (ns) | (ns/id) 2 8 12 16 20
top | A(N) to Z(1) 207 | 0299 | 33 | 45 | 57 | 68 | 80
top | A() to Z(1) 178 | 0182 | 25 | 32 | 40 | 47 | 54
tep | B(T) to Z(T) 2.2 0.299 3.4 4.6 5.8 7.0 8.2
top | B() to Z(4) 193 | 0183 | 27 | 34 | 41 | 49 | 56
top | C(T) to Z(1) 227 | 0298 | 35 | 47 | 58 | 70 | 82
top | C() to Z({) 204 | 0185 | 28 | 35 | 43 | 50 | 57
top | D(T) to Z(1) 19 | 0301 | 31 | 43 | 55 | 67 | 7.9
top | D) to Z() 167 | 0181 | 24 | 31 | 38 | 46 | 53
top | E(T) to Z(1) 2 | 0301 | 32 | 44 | 56 | 68 | 80
top | E() to Z(4) 182 | 0182 | 25 | 33 | 40 | 47 | 55

1 Datafor VCC = 5V, T, = 25% C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

ANSH
AND Gate

* High drive 5-input AND

« Hard Macrocell
4 Gate Equivalents

L d

*« 8TPTs
* 0RLTs
Symbol Schematic
—] A
7 ‘B\ . ND5L N2
—C 4
s c oz
I E
Function Table Pin Load
Inputs Output Pin |Std Load
A B C D E Z A 1.0
0 ? ? ? ? 0 B 1.0
? 0 ? ? ? 0 C 1.0
? ? 0 ? ? 0 D 1.0
? ? ? 0 ? 0 E 1.0
? ? ? ? 0 0
1 1 1 1 1 1
Timing Parameters'
- Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (nsid) " 8 12 16 20
tep | A(T) to Z(T) 244 | 0134 | 3.0 3.5 4.1 4.6 5.1
tep | A(l) to Z(J) 207 | 0133 | 26 | 3.1 37 | 42 | 47
tep | B(T) to Z(7) 257 | 0.134 | 3.1 36 | 42 | 47 | 52
tep | B({) to Z() 219 | 0134 | 27 | 33 | 3.8 | 43 | 49
tep | C(T) to Z(T) 267 | 0133 | 32 | 37 | 43 | 48 | 53
top | C({) to Z(1) 229 [ 0136 | 28 | 34 | 39 | 45 | 50
tep | D(T) to Z(1) 272 | 0133 | 33 | 38 | 43 | 49 | 54
tpp | D) to Z({) 238 | 0.138 | 2.9 3.5 4.0 4.6 5.1
top | E(T) to Z(7) 275 [ 0133 | 33 | 38 | 43 | 49 | 54
tep | E[{) to Z({) 2.3 0.139 | 2.9 3.4 4.0 45 5.1
1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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ANSL

AND Gate CP20K Series
 Low drive, minimum area 5-input AND + Hard Macrocell
* 3 Gate Equivalents
« 7TPTs
* ORLTs
Symbol Schematic
—A A
18 . ND5L IN1
—C Zz c z
78 c >
- E

Function Table Pin Load
Inputs Output Pin |Std Load

A B C D E .2 A 1.0
0 ? ? ? ? 0 B 1.0
? 0 ? ? ? 0 C 1.0
? ? 0 ? ? 0 D 1.0
? ? ? 0 ? 0 E 1.0
? ? ? ? 0 0

1 1 1 1 1 1

Timing Parameters’

o Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 8 12 16 ; o
top | A(T) to Z(T) 218 | 02 | 30 | 38 | 46 | 54 | 62
top | Al to Z() 196 | 0184 | 27 | 34 | 42 | 49 | 56
tep | B(T) to Z(T) 2.33 0.199 3.1 3.9 4.7 5.5 6.3
top | B() to Z({) 212 | 0186 | 29 | 36 | 44 | 51 | 58
top | C(T) to Z(1) 243 | 0198 | 32 | 40 | 48 | 56 | 64
tep | C() to Z() 225 | 0.188 3.0 3.8 45 5.3 6.0
tpp | D(T) to Z(T) 249 | 0197 | 33 | 41 | 48 | 56 | 6.4
tpp | D) to Z({) 2.36 | 0.191 3.1 3.9 4.6 54 6.2
top | E(T) to Z(1) 251 | 0197 | 33 | 41 | 49 | 57 | 6.4
top | E() to Z(L) 225 | 0192 | 30 | 38 | 46 | 53 | 6.1

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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ANG6

CP20K Series AND Gate
¢ 6-Input AND e Hard Macrocell
« 5 Gate Equivalents
*« 10 TPTs
* ORLTs
Symbol Schematic
—A A ND3
—B B
—€ NR2
7 c
D
] b ND3
F E
F
Function Table Pin Load
Inputs Output Pin |Std Load
A | B c D E F z A 1.0
0 ? ? ? ? ? 0 B 1.0
? 0 ? ? ? ? 0 C 1.0
? ? 0 ? ? ? 0 D 1.0
? ? ? 0 ? ? 0 E 1.0
? ? ? ? 0 ? 0 F 1.0
? ? ? ? ? 0 0
1 1 1 1 1 1 1
Timing Parameters!
o Intrinsic| Drive | Delay Given Standard Load (ns)®
Type | Description (ns) | (nsid) 2 8 T 16 20
tpp | A(T) to Z(T) 206 | 0299 | 3.3 44 5.6 6.8 8.0
tpp | AW) to Z({) 1.78 | 0.182 | 2.5 3.2 4.0 4.7 5.4
tep | B(T) to Z(T) 218 | 0299 | 34 4.6 5.8 7.0 8.2
tep | B)to Z({) 192 | 0.183 | 2.7 3.4 4.1 4.9 5.6
tpp | C(T) to Z(1) 224 | 0299 | 3.4 4.6 5.8 7.0 8.2
tep | C({) to Z({) 197 | 0.185 | 2.7 35 4.2 49 5.7
tep | D(T) to Z(T) 2.1 0.301 | 3.3 4.5 5.7 6.9 8.1
tep | D() to Z({) 182 | 0.182 | 25 3.3 4.0 47 5.5
tep | E(T) to Z(T) 223 | 0.301 | 3.4 4.6 5.8 7.0 8.2
tep | E() to Z() 197 | 0.183 | 2.7 3.4 4.2 4.9 5.6
tpp | F(T) to Z(1) 2.3 0.3 3.5 47 5.9 7.1 8.3
t F{)to Z{) 2.08 | 0.185 | 2.8 3.6 4.3 5.0 5.8
1 Data for VCC = 5V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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ANS

AND Gate CP20K Series
« 8-Input AND « Soft Macrocell
» 5 Gate Equivalents
- 13TPTs
¢ ORLTs
Symbol Schematic
—A
—B ’B\ o ND4
o c —]
—p O — NR2
z z
e E. ND4
— 5 —
—G H —
—H

Function Table
Inputs Output

N

NI IR I I R IR I BN = 5
||| vio|~m

=2 [V [vO|~w|~wO

“alwlvio|~|~|~|~o|v|m

R IR I IR =R P N ]
= ||| O im

PR I =N E IR SRR R R R R 6 )
- O[T

- Ol0O|j0O|0O|O|O|jO|O
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CP20K Series

AO021
AND-OR-Invert Gate

+ 2-AND into 2-NOR

¢ Hard Macrocell
* 2 Gate Equivalents

« 5TPTs
+ 0RLTs
Symbol Schematic
A2 AT B
H
I,__*.
ZN
_{
Il
—
Function Table Pin Load
Inputs Output Pin . |Std Load
Al A2 B ZN Al 1.0
1 1 ? 0 A2 1.0
? ? 1 0 B 1.0
? 0 0 1
0 ? 0 1
Timing Parameters'
o Intrinsic| Drive Delay Given Standard Load (ns)?
T D
ype | Description (ns) | (nsid) [ a P 12 5 o0
tep | A1(T) to ZN() 142 | 0165 | 21 | 27 | 34 | 41 | 47
tep | A1({) to ZN(T) 0955 | 0435 | 27 | 44 | 62 | 79 | 97
tep | A2(T) to ZN({) 15 | 0154 | 21 | 27 | 33 | 40 | 46
tep | A2({) to ZN(T) 1.04 | 0527 | 3.1 5.3 7.4 9.5 11.6
tep | B(T) to ZN({) 142 | 0.144 | 2.0 2.6 3.2 3.7 4.3
tep | B({) to ZN(T) 0997 | 0527 | 31 | 52 | 73 | 94 | 115

1 Data for VCC = 5V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

November 1992
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A0211

AND-OR-Invert Gate CP20K Series
* 2-AND into 3-NOR » Hard Macrocell
» 2 Gate Equivalents
« 5TPTs
« 0RLTs
Symbol Schematic
cC B ;\2 Al
5‘*‘ HJ
4
4
ZN
_|
4 Y L’
Function Table Pin Load
Inputs Output Pin . |Std Load
Al A2 B C ZN Al 1.0
1 1 ? ? 0 A2 1.0
? ? 1 ? 0 B 1.0
? ? ? 1 0 C 1.0
? 0 0 0 1
0 ? 0 0 1
Timing Parameters’
L Intrinsic| Drive | Delay Given Standard Load (ns)? l
{ _ﬁ__—.r——_
Type| Description 1 (ns) | (ns/id) 2 8 12 PP 20
tpp | A1(T) to ZN({) 1.65 | 0.181 2.4 3.1 3.8 45 5.3
tep | A1({) to ZN(T) 1.34 0.595 3.7 6.1 8.5 109 | 13.2
tpp A2(T) to ZN{) 1.71 0.172 24 3.1 3.8 45 51
tep | A2(1) to ZN(T) 16 | 0703 | 44 | 72 | 100 | 128 | 15.7
tep | B(T) to ZN({) 162 | 0159 | 23 | 29 | 35 | 42 | 48
tpp | B({) to ZN(T) 137 | 0698 | 4.2 7.0 9.7 | 125 | 153
top | C(T) to ZN({) 156 | 0147 | 21 | 27 | 33 | 39 | 45
tep | C(4) to ZN(T) 139 | 0693 | 42 | 69 | 9.7 | 125 | 152

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

AO2111
AND-OR-Invert Gate

* 2-AND into 4-NOR

Symbol

D C

B A2

« Hard Macrocell

+ 2 Gate Equivalents
« 7TPTs
¢ 0RLTs

Schematic

Function Table

Inputs Output
A1 A2 B C D ZN
1 1 ? ? ? 0
? ? 1 ? ? 0
? ? ? 1 ? 0
? ? ? ? 1 0
? 0 0 0 0 1
0 ? 0 0 0 1

Timing Parameters'

] ZN
Pin Load
Pin |Std Load
Al 1.0
A2 1.0
B 1.0
C 1.0
D 1.0

o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 8 P 16 50
tep | A1(T) to ZN({) 1.78 0.17 2.5 3.1 3.8 4.5 5.2
tpp | AT({) to ZN(T) 1.69 | 0.761 4.7 7.8 10.8 | 139 | 16.9
tpp | A2(T) to ZN({) 1.78 | 0.161 2.4 3.1 3.7 4.3 5.0
tpp | A2({) to ZN(T) 217 | 0.878 5.7 9.2 12.7 | 16.2 | 19.7
tpp | B(T) to ZN({) 1.76 | 0.147 | 2.3 2.9 3.5 4.1 4.7
tep | B({) to ZN(T) 1.87 | 0.869 5.3 8.8 123 | 168 | 19.2
top | C(T) to ZN({) 1.66 | 0.158 2.3 2.9 3.6 4.2 4.8
tpp | C({) to ZN(T) 177 | 0.869 | 5.2 8.7 122 | 16.7 | 191
top | D(T) to ZN({) 1.58 | 0.159 2.2 2.8 3.5 4.1 4.8
tep | D) to ZN(T) 166 | 0.864 | 5.1 8.6 12.0 | 1565 | 18.9
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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AO22

AND-OR-Invert Gate CP20K Series
* Two 2-ANDs into 2-NOR « Hard Macrocell
» 2 Gate Equivalents
* 6 TPTs
* 0RLTs
Symbol Schematic
B2B1A2 A1
A1 LP—“ 4[[
—A2
—{B1 ZN
B2 ' —
H o —
Function Table Pin Load
Inputs Output Pin  |Std Load
Al A2 B1 B2 ZN A1l 1.0
1 1 ? ? 0 A2 1.0
? ? 1 1 0 B1 1.0
? 0 ? 0 1 B2 1.0
0 ? ? 0 1
? 0 0 ? 1
0 ? 0 ? 1

Timing Parameters’

- Intrinsic| Drive Delay Given Standard Load (ns)?

Type| Description (ns) | (ns/d) | 4 8 | 12 | 16 | 20
tpp | A1(T) to ZN({) 1.49 0.165 2.1 2.8 3.5 4.1 4.8
top | A1(L) to ZN(T) 104 | 0527 | 31 | 53 | 74 | 95 | 116
top | A2(T) to ZN(L) 151 | 0154 | 21 | 27 | 34 | 40 | 46
tpp | A2({) to ZN(T) 1.25 0.527 34 55 7.6 9.7 11.8
tep | B1(T) to ZN{) 1.66 0.165 2.3 3.0 3.6 4.3 5.0
tpp | B1({) to ZN(T) 127 1 0527 | 34 | 55 | 76 | 97 | 11.8
top | B2(T) to ZN(L) 166 | 0155 | 23 | 29 | 35 | 41 | 48
top | B2(4) to ZN(T) 144 | 0527 | 35 | 57 | 78 | 99 | 120

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

A0221
AND-OR-Invert Gate

» Two 2-ANDs into 3-NOR

Symbol

e Hard Macrocell

+ 2 Gate Equivalents
« 8TPTs
* ORLTs

Schematic
B2B1A2A1

Cc

b
P

:

%
b

P— 4
—
ZN
l‘I —
‘EI— —
Function Table Pin Load
Inputs Output Pin  |Std Load
A1l A2 B1 B2 C ZN A1 1.0
1 1 ? ? ? 0 A2 1.0
? ? 1 1 ? 0 B1 1.0
? ? ? ? 1 0 B2 1.0
? 0 ? 0 0 1 C 1.0
0 ? ? 0 0 1
? 0 0 ? 0 1
0 ? 0 ? 0 1
Timing Parameters’!
o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (nsnd) | 4 8 | 12 | 16 | 20
tpp A1 (1) to ZN{) 1.93 0.17 2.6 3.3 4.0 4.6 5.3
tep | AT({) to ZN(T) 2.2 0.8 5.4 8.6 11.8 | 15.0 | 18.2
tep | A2(T) to ZN({) 1.88 | 0.161 25 3.2 3.8 4.4 5.1
tep | A2() to ZN(T) 2.57 0.8 5.8 9.0 122 | 154 | 18.6
tpp | B1(T) to ZN() 184 | 0.178 | 2.6 3.3 4.0 4.7 5.4
tpp | B1({) to ZN(T) 1.81 0.712 | 47 75 | 104 | 13.2 | 16.1
tpp | B2(T) to ZN({) 1.83 0.17 2.5 3.2 3.9 4.6 5.2
tep | B2({) to ZN(T) 227 | 0.795 | 55 8.6 11.8 | 15.0 | 18.2
tep | C(T) to ZN(l) 1.69 | 0.158 | 2.3 3.0 3.6 4.2 4.9
tep | C({) to ZN(T) 1.9 0.786 | 5.0 8.2 113 | 145 | 176
1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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A02211

AND-OR-Invert Gate

CP20K Series

* Two 2-ANDs into 4-NOR

2-20

Hard Macrocell
2 Gate Equivalents

« 9TPTs
« ORLTs
Symbol Schematic
D C B2B1 A2 Al
[‘% —
[ 4
H q
‘Jli
] ZN
Lﬁ —ﬂ 4 Hj
Function Table Pin Load
Inputs Output Pin |Std Load
At A2 B1 B2 C D ZN A1 1.7
1 1 ? ? ? ? 0 A2 1.0
? ? 1 1 ? ? 0 B1 1.0
? ? ? ? 1 ? 0 B2 1.0
? ? ? ? ? 1 0 C 1.0
? 0 ? 0 0 0 1 D 1.0
0 ? ? 0 0 0 1
? 0 0 ? 0 0 1
0 ? 0 ? 0 0 1
—Preliminary— November 1992



AO02211

CP20K Series AND-OR-Invert Gate
Timing Parameters'
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) 4 8 12 16 20

tpp | A1(T) to ZN{) 2.07 | 0.181 2.8 3.5 4.2 5.0 5.7
tpp | A1({) to ZN(T) 2.97 | 0.976 6.9 10.8 | 14.7 | 186 | 225
tpp | A2(T) to ZN({) 1.97 | 0.173 2.7 3.4 4.0 4.7 5.4
tep | A2({) to ZN(T) 3.46 | 0.976 7.4 11.3 | 15.2 | 19.1 | 23.0
tep | B1(T) to ZN({) 1.96 | 0.179 2.7 34 41 4.8 55
tpp | B1({) to ZN(T) 2.41 0.878 5.9 9.4 13.0 | 16.5 | 20.0
tep | B2(T) to ZN({{) 1.93 | 0.171 2.6 3.3 4.0 4.7 5.3
tpp | B2(!) to ZN(T) 3.05 | 0.971 6.9 108 | 14.7 | 186 | 225
tpp | C(T) to ZN(!) 1.83 | 0.157 25 3.1 3.7 4.3 5.0
tpp | C({) to ZN(T) 2.41 0.961 6.3 10.1 139 | 178 | 21.6
tpp | D(T) to ZN(!) 1.76 | 0.157 2.4 3.0 3.6 4.3 4.9
tpp | D) to ZN(T) 2.28 | 0.956 6.1 9.9 13.8 | 176 | 21.4

1 Data for VCC =5V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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AO0222
AND-OR-Invert Gate

CP20K Series

* Three 2-ANDs into 3-NOR

Soft Macrocell
5 Gate Equivalents
14 TPTs

November 1992

0 RLTs
Symbol Schematic
—A1
ND2
A2
-|B1 ; ND2 __'ﬁANS
1
—1B2 B2 :D —L 2N
—C1 ND2
S —
—c2 c2
Function Table
Inputs Qutput
A1 A2 B1 B2 C1 c2 ZN
1 1 ? ? ? ? 0
? ? 1 1 ? ? 0
? ? ? ? 1 1 0
? 0 ? 0 0 ? 1
0 ? ? 0 0 ? 1
? 0 0 ? 0 ? 1
0 ? 0 ? 0 ? 1
? 0 ? 0 ? 0 1
0 ? ? 0 ? 0 1
? 0 0 ? ? 0 1
0 ? 0 ? ? 0 1
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CP20K Series

AO031
AND-OR-Invert Gate

¢ 3-AND into 2-NOR

» Hard Macrocell
¢ 2 Gate Equivalents

* 6 TPTs
« 0RLTs
Symbol Schematic
A3 A2 At B
—4[E —44 —‘ﬂi
—
ZN
__‘
i
—
Function Table Pin Load
Inputs Qutput Pin [Std Load
Al A2 A3 B ZN A1l 1.0
1 1 1 ? 0 A2 1.0
? ? ? 1 0 A3 1.0
? ? 0 0 1 B 1.0
? 0 ? 0 1
0 ? ? 0 1
Timing Parameters’
: b Intrinsic|  Drive Delay Given Standard Load (ns)?
T D
ype | Description (ns) | (ns/id) P P 2 1 16 50
tep | A1(T) to ZN({) 145 | 0.184 | 2.2 29 3.7 4.4 5.1
tep | A1({) to ZN(T) 1.05 | 0435 | 2.8 45 6.3 8.0 9.8
tep | A2(T) to ZN() 158 | 0.174 | 2.3 3.0 3.7 4.4 5.1
tpp | A2(1) to ZN(T) 116 | 0.527 | 3.3 5.4 7.5 9.6 11.7
top | A3(T) to ZN(l) 159 | 0.167 | 2.3 2.9 3.6 4.3 4.9
tep | A3(L) to ZN(T) 133 | 0527 | 34 | 55 | 7.7 | 98 | 119
tpp | B(T) to ZN({) 153 | 0.144 | 2.1 2.7 3.3 3.8 44
tep | B() to ZN(T) 127 | 0.527 | 3.4 55 7.6 9.7 11.8
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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AO311

AND-OR-Invert Gate CP20K Series
« 3-AND into 3-NOR » Hard Macrocell
» 2 Gate Equivalents
+ 6 TPTs
« 0RLTs
Symbol Schematic
C B A3 A2 A1
L
)
1 7N
4{ —|i H
+ =
S
Function Table Pin Load
Inputs Output Pin _ |Std Load
A1 A2 A3 B C ZN Al 1.0
1 1 1 ? ? 0 A2 1.0
? ? ? 1 ? 0 A3 1.0
? ? ? ? 1 0 B 1.0
? ? 0 0 0 1 C 1.0
? 0 ? 0 0 1
0 ? ? 0 0 1
Timing Parameters’
- Intrinsic| Drive Delay Given Standard Load (ns)?
Type | Description (ns) |(nsih [ 4 | 8 | 12 | 16 | 20
tep | A1(T) to ZN{) 174 | 0.206 | 2.6 3.4 4.2 5.0 5.9
tep | A1({) to ZN(T) 153 | 0595 | 39 | 63 | 87 | 11.1 | 13.4
tep | A2(1) to ZN({) 186 | 0199 | 27 | 35 | 42 | 50 | 58
tep | A2({) to ZN(T) 1.82 | 0.708 4.7 7.5 10.3 | 131 16.0
tep | A3(T) to ZN({) 187 | 0194 | 26 | 34 | 42 | 50 | 58
tep | A3({) to ZN(T) 2.08 [ 0708 | 49 | 7.7 | 106 | 13.4 | 16.2
tpp | B(T) to ZN({) 175 | 0165 | 24 | 31 | 37 | 44 | 5.1
tpp | B({) to ZN(T) 1.8 0.703 4.6 7.4 10.2 | 13.0 | 159
tep | C(T) to ZN({) 167 | 0149 | 23 | 29 | 35 | 41 | 46
tep | C(L) to ZN(T) 1.84 | 0698 | 46 | 7.4 | 102 | 13.0 | 15.8

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

AO3111
AND-OR-Invert Gate

« 3-input AND into a 4-input NOR

Hard Macrocell
3 Gate Equivalents

« 8TPTs
+ 0RLTs
Symbol Schematic
D C BA3A2A1
UL
‘i
)
L 77N
LY 4
Ly
L
Function Table Pin Load
Inputs Output Pin  |Std Load
Al A2 A3 B C D ZN A1 1.0
1 1 1 ? ? ? 0 A2 1.0
? ? ? 1 ? ? 0 A3 1.0
? ? ? ? 1 ? 0 B 1.0
? ? ? ? ? 1 0 C 1.0
? ? 0 0 0 0 1 D 1.0
? 0 ? 0 0 0 1
0 ? ? 0 0 0 1
Timing Parameters'
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)
(ns) | (ns/id) 4 8 12 16 20
tpp | A1(T) to ZN{) 1.98 | 0.198 | 2.8 3.6 4.4 5.2 5.2
tep | A1({) to ZN(T) 2.22 | 0.791 54 8.5 11.7 | 149 | 18.0
tpp | A2(T) to ZN({) 2.03 0.19 2.8 3.6 4.3 5.1 5.8
tpp | A2() to ZN(T) 279 | 0908 | 6.4 | 10.1 | 13.7 | 17.3 | 209
tep | A3(T) to ZN() 1.96 | 0.185 | 2.7 34 4.2 4.9 5.7
tpp | A3(l) to ZN(T) 322 | 0908 | 69 | 105 | 141 | 177 | 214
tep | B(T) to ZN({) 197 | 0155 | 26 | 32 | 38 | 44 | 51
tep | B({) to ZN(T) 289 | 0903 | 65 | 10.1 | 13.7 | 17.3 | 20.8
tep | C(T) to ZN(!) 1.83 | 0.188 | 2.6 3.3 4.1 4.8 5.6
top | C(d) to ZN(T) 28 | 0903 | 64 | 100 | 136 | 17.2 | 209
tep | D(T) to ZN({) 174 | 0.188 | 25 3.2 4.0 4.8 5.5
tep | D) to ZN(T) 2.67 0.898 6.3 9.9 134 | 17.0 | 206
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.. Sum wire and input pin load to get total load.
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AO032

AND-OR-Invert Gate CP20K Series
* 3-AND, 2-AND into 2-NOR ¢ Hard Macrocell
* 5 Gate Equivalents
« 7TPTs
* 0RLTs
Symbol Schematic
B2 B1 A3 A2 A1
—1A1 RS
—A2
{3
ZN
—B2 { /
i l
Function Table Pin Load
Inputs Output Pin |Std Load
A1 A2 A3 B1 B2 ZN A1 1.0
1 1 1 ? ? 0 A2 1.0
? ? ? 1 1 0 A3 1.0
? ? 0 ? 0 1 B1 1.0
? 0 ? ? 0 1 B2 1.0
0 ? ? ? 0 1
? ? 0 0 ? 1
? 0 ? 0 ? 1
0 ? ? 0 ? 1
Timing Parameters'
S Intrinsic| - Drive Delay Given Standard Load (ns)?
T
ype | Description (ns) | (ns/ld) 2 8 12 16 50
tep | A1(T) to ZN({) 172 | 0184 | 25 | 32 | 39 | 47 | 54
tep | A1({) to ZN(T) 1.38 | 0.527 3.5 5.6 7.7 9.8 11.9
tpp | A2(T) to ZN() 1.77 | 0.175 25 3.2 3.9 4.6 53
tpp | A2({) to ZN(T) 1.57 | 0.527 3.7 5.8 79 10.0 | 121
tep | A3(T) to ZN() 1.76 | 0.168 2.4 3.1 3.8 4.4 5.1
tpp | A3({) to ZN(T) 1.74 | 0.532 3.9 6.0 8.1 103 | 124
tpp | B1(T) to ZN(l) 1.62 | 0.164 2.3 2.9 3.6 4.2 4.9
tpp | B1(L) to ZN(T) 131 | 0527 | 34 | 55 | 76 | 97 | 11.9
tpp | B2(T) to ZN({) 162 | 0154 | 22 | 28 | 35 | 41 | 47
tpp | B2() to ZN(T) 153 | 0527 | 36 | 57 | 79 | 10.0 | 12.1

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

AO0321
AND-OR-Invert Gate

» 3-AND, 2-AND into 3-NOR

Symbol

Schematic

¢ Hard Macrocell

« 5 Gate Equivalents
¢ 9TPTs
* 0RLTs

C B2 B1 _A3A2 A1

b —4&
/
— 4
< :
p
] ZN
—li qﬂ L
i l
Function Table Pin Load
I Inputs OQutput Pin . |Std:Load
Al A2 A3 B1 B2 C ZN At 1.0
1 1 1 ? ? ? 0 A2 1.0
? ? ? 1 1 ? 0 A3 1.0
? ? ? ? ? 1 0 B1 1.0
? ? 0 ? 0 0 1 B2 1.0
? 0 ? ? 0 0 1 C 1.0
0 ? ? ? 0 0 1
? ? 0 0 ? 0 1
? 0 ? 0 ? 0 1
0 ? ? 0 ? 0 1
November 1992 —Preliminary—

2-27



AO0321
AND-OR-Invert Gate CP20K Series

Timing Parameters’

Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/d) | 4 8 12 16 20

Type| Description

top | A1(T) to ZN({) 209 | 02 | 20 | 37 | 45 | 53 | 6.1
top | A1(d) to ZN(T) 258 | 0805 | 58 | 90 | 122 | 155 | 187
top | A2(T) to ZN({) 21 | 0192 | 29 | 36 | 44 | 52 | 59
top | A2(1) to ZN(T) 295 | 081 | 62 | 94 | 127 | 159 | 19.2
top | A3(1) to ZN({) 205 | 0187 | 28 | 35 | 43 | 50 | 58
top | A3(L) to ZN(T) 33 | 081 | 65 | 98 | 130 | 163 | 195
top | B1(T) to ZN({) 198 | 0178 | 27 | 34 | 41 | 48 | 55
top | B1(L) to ZN(T) 229 | 0722 | 52 | 81 | 110 | 138 | 16.7
top | B2(T) to ZN({) 195 | 017 | 26 | 33 | 40 | 47 | 53
top | B2(L) to ZN(T) 282 | 0805 | 60 | 93 | 125 | 157 | 189
top | C(1) to ZN() 181 | 0157 | 24 | 31 | 37 | 43 | 5.0
top | C({) to ZN(T) 244 | 0795 | 56 | 88 | 120 | 152 | 18.3

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

AO03211
AND-OR-Invert Gate

« 3-input AND and 2-input AND into a 4-input NOR

Symbol

* Hard Macrocell

« 9TPTs
* 0RLTs

Schematic

D C B2B1A3A2A1

5 Gate Equivalents

b 1L
)
b
H 0
L' 1 ZN
—15_ =
= =L
L
Function Table Pin Load
Inputs Output Pin |Std Load
A1 A2 A3 B1 B2 C D ZN A1 1.0
1 1 1 ? ? ? ? 0 A2 1.0
? ? ? 1 1 ? ? 0 A3 1.0
? ? ? ? ? 1 ? 0 B1 1.0
? ? ? ? ? ? 1 0 B2 1.0
? ? 0 ? 0 0 0 1 C 1.0
? 0 ? ? 0 0 0 1 D 1.0
0 ? ? ? 0 0 0 1
? ? 0 0 ? 0 0 1
? 0 ? 0 ? 0 0 1
0 ? ? 0 ? 0 0 1
November 1992 —Preliminary—
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AO03211
AND-OR-Invert Gate CP20K Series

Timing Parameters’

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) 4 8 12 16 20

top | A1(T) to ZN({) 221 | 02 | 30 | 38 | 46 | 54 | 6.2
top | A1({) to ZN(T) 327 | 0874 | 68 | 103 | 138 | 172 | 20.7
top | A2(T) to ZN() 221 | 0193 ] 30 | 38 | 45 | 53 | 6.1
tep | A2({) to ZN(T) 4.05 0.986 8.0 119 | 159 | 19.8 | 23.8
top | A3(T) to ZN({) 212 | 0188 | 29 | 36 | 44 | 51 | 59
top | A3({) to ZN(T) 452 | 0986 | 85 | 124 | 16.3 | 20.3 | 24.2
top | B1(T) to ZN() 19 | 0206 | 27 | 36 | 44 | 52 | 6.0
top | B1({) to ZN(T) 245 | 0903 | 6.1 | 97 | 133 | 169 | 20.5
tep | B2(T) to ZN({) 1.88 0.203 2.7 35 4.3 5.1 59
tpp | B2({) to ZN(T) 3.26 0.976 7.2 1.1 15.0 | 189 | 228
tep | C(T) to ZN{) 2.14 0.156 2.8 3.4 4.0 4.6 53
top | C(L) to ZN(T) 412 | 0981 | 80 | 120 | 159 | 19.8 | 237
top | D(T) to ZN(L) 213 | 0188 | 29 | 36 | 44 | 51 | 59
top | D() to ZN(T) 397 | 0981 | 79 | 11.8 | 157 | 19.7 | 236

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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AO033

CP20K Series AND-OR-Invert Gate
» Two 3-ANDs into 2-NOR ¢ Hard Macrocell
« 5 Gate Equivalents
« 8TPTs
* ORLTs
Symbol Schematic

B3 B2 B1 A3 A2 A1

4L+ —4{
A1
—A2
-1A3 »4% H# _4[]' ZN
-{B1 L —
—B2
-1B3 — —
ﬁ'l —]
Function Table Pin Load
Inputs Output Pin |Std Load
At A2 A3 B1 B2 B3 ZN Al 1.0
1 1 1 ? ? ? 0 A2 1.0
? ? ? 1 1 1 0 A3 1.0
? ? 0 ? ? 0 1 B1 1.0
? 0 ? ? ? 0 1 B2 1.0
0 ? ? ? ? 0 1 B3 1.0
? ? 0 ? 0 ? 1
? 0 ? ? 0 ? 1
0 ? ? ? 0 ? 1
? ? 0 0 ? ? 1
? 0 ? 0 ? ? 1
0 ? ? 0 ? ? 1
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AO33
AND-OR-Invert Gate CP20K Series

Timing Parameters’

Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) 4 8 12 16 20
) 1.97 | 0.183 2.7 3.4 4.2 4.9 5.6
) 1.84 | 0527 | 3.9 6.1 8.2 10.3 | 124
) 199 | 0174 | 2.7 3.4 4.1 4.8 5.5
tpp | A2(1) to ZN(T) 2.03 | 0532 | 4.2 6.3 8.4 105 | 12.7
tep | A3(T) to ZN({) 196 | 0167 | 26 | 33 | 40 | 46 | 53
tep | A3(L) to ZN(T) 22 (0532 | 43 | 65 | 86 | 10.7 | 128
)
)
)
)
)

Type| Description

top | A1(T) to ZN(
top | A1(4) to ZN(T
top | A2(T) to ZN(L

top | B1(7) to ZN(L 174 | 0183 | 25 | 32 | 39 | 47 | 54
top | B1(L) to ZN(T 152 | 0527 | 36 | 57 | 7.8 | 10.0 | 121
tep | B2(T) to ZN(L 178 | 0173 | 25 | 32 | 39 | 46 | 52
tep | B2({) to ZN(T 174 | 0527 | 38 | 6.0 | 81 | 102 | 123
tpp BS(T) to ZN(L 176 | 0166 | 24 | 31 | 38 | 44 | 51

top | B3(L) to ZN(T) 194 | 0527 | 40 | 62 | 83 | 104 | 125

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

AO41
AND-OR-Invert Gate

* 4-AND into 2-NOR

Hard Macrocell
4 Gate Equivalents

L]

e 7TPTs
« 0RLTs
Symbol Schematic
B A4 A3 A2 A1
{HHH
—{A2 .
—A3 L 1 7N
—A4 O i Ly
- —
L
T
Function Table Pin Load
Inputs Output Pin |Std Load
Al A2 A3 A4 B ZN Al 1.0
1 1 1 1 ? 0 A2 1.0
? ? ? ? 1 0 A3 1.0
? ? ? 0 0 1 A4 1.0
? ? 0 ? 0 1 B 1.0
? 0 ? ? 0 1
0 ? ? ? 0 1
Timing Parameters’

Tvoe| Descriotion Intrinsic| Drive Delay Given Standard Load (ns)?
P P (ns) | (nsid) | 4 8 12 16 | 20
tep | A1(T) to ZN({) 1.51 0.203 | 2.3 3.1 4.0 4.8 5.6
tpp | A1({) to ZN(T) 1.21 0.435 | 3.0 4.7 6.4 8.2 9.9
tpp | A2(T) to ZN() 167 | 0193 | 24 3.2 4.0 4.8 5.5
tep | A2({) to ZN(T) 135 | 0527 | 3.5 5.6 7.7 9.8 11.9
tpp | A3(T) to ZN({) 1.73 | 0.186 | 2.5 3.2 4.0 4.7 5.4
tpp | A3({) to ZN(T) 154 | 0532 | 3.7 5.8 7.9 10.1 | 12.2
tpp | A4(T) to ZN({) 1.73 | 0.182 | 2.5 3.2 3.9 4.6 5.4
tep | A4({) to ZN(T) 1.7 0.532 | 3.8 6.0 8.1 10.2 | 12.3
tpp | B(T) to ZN({) 1.63 | 0.143 | 2.2 2.8 3.3 3.9 4.5
tpp | B() to ZN(T) 152 | 0.527 | 3.6 5.7 7.8 10.0 | 121

1 Data for VCC =5 V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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AO42

AND-OR-Invert Gate

CP20K Series

* 4-AND, 2-AND into 2-NOR

¢ Hard Macrocell
» 6 Gate Equivalents

*« 9TPTs
*« 0RLTs
Symbol Schematic
B2 Bl A4 A3 A2 Af
—44 — —44 ﬂli
- A1
Tz K
—A3 ZN
—A4 » Ly
—B1 —
B2 Ll
—
Function Table Pin Load
Inputs Output Pin  |Std Load
A1 A2 A3 A4 B1 B2 ZN A1 1.0
1 1 1 1 ? ? 0 A2 1.0
? ? ? ? 1 1 0 A3 1.0
? ? ? 0 ? 0 1 A4 1.0
? ? 0 ? ? 0 1 B1 1.3
? 0 ? ? ? 0 1 B2 1.3
0 ? ? ? ? 0 1
? ? ? 0 0 ? 1
? ? 0 ? 0 ? 1
? 0 ? ? 0 ? 1
0 ? ? ? 0 ? 1
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AO42
CP20K Series AND-OR-Invert Gate

Timing Parameters'

Intrinsic| Drive Delay Given Standard Load (ns)®
(ns) | (ns/id) 4 8 12 16 20
tpp | A1(1) to ZN() 184 | 0203 | 27 | 385 | 43 | 51 | 59
tpp | A1(1) to ZN(T) 162 [ 0527 | 37 | 58 | 7.9 | 10.1 | 122
tep | A2(T) to ZN({) 193 | 0194 | 27 | 35 | 43 | 50 | 58
top | A2({) to ZN(T) 182 | 0532 | 39 | 61 | 82 | 103 | 125
)
)
)

Type| Description

top | A3(T) to ZN(L 196 | 0187 | 27 | 35 | 42 | 50 | 57
top | A3(L) to ZN(T 201 [ 0532 | 41 | 63 | 84 | 105 | 126
top | A4(T) to ZN(L 195 | 0183 | 27 | 34 | 41 | 49 | 56

top | A4(l) to ZN(T) 218 | 0532 | 43 | 64 | 86 | 107 | 1238
top | B1(T) to ZN({) 181 | 0163 | 25 | 31 | 38 | 44 | 51
top | B1() to ZN(T) 173 | 0527 | 38 | 59 | 81 | 102 | 123
top | B2(1) to ZN({) 179 | 0153 | 24 | 30 | 36 | 42 | 49
top | B2(L) to ZN(T) 196 | 0527 | 41 | 62 | 83 | 104 | 125

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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BFBx Series

Bi-Directional Buffers

CP20K Series

« Bidirectional pad buffer series. Buffers are available with 4, 8

« External Buffer

or 12 ma DC current, with CMOS or TTL input levels and with e 0TPTs
optional output slew rate control for low-noise operation. « 0RLTs
Macro Name Current| CMOS | TTL Slew
Control
BFB4C 4ma X
BFB4CR 4ma X X
BFB4T 4ma X
BFB4TR 4ma X X
BFB8C 8ma X
BFBSCR 8ma X X
BFB8T 8ma X
BFBSTR 8ma X X
BFB12C 12ma X
BFB12CR 12ma X X
BFB12T 12ma X
BFB12TR 12ma X X
Symbol Schematic
[}
DE »—

E]’ PADF

DO —
Function Table
Inputs Outputs
DE DO PAD PAD 8]
0 ? ? Z PAD
1 ? ? DO PAD

2-36
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Y

DI

Pin Load

Pin  |{Std Load

DO 1.3

DE 1.6
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CP20K Series

BFBx Series

Bi-Directional Buffers

BFBA4C Timing Parameters'

Intrinsic| Drive

Type | Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
top | DE(T) to PAD({) with DO(0) 372 |00414| 45 | 54 | 62 | 70 | 7.9
trp | DE(L) to PAD(Z) with DO(0) 195 |0.0764| 35 | 50 | 65 | 81 | 96
top | DE(T) to PAD() with DO(1) 422 | 00728 57 | 71 | 86 | 100 | 115
top | DE(L) to PAD(Z) with DO(1) 171 |00173| 21 | 24 | 27 | 31 | 34
top | DO(T) to PAD(T) 423 00728 | 57 | 71 | 86 | 101 | 115
top | DO(L) to PAD({) 416 |00861| 59 | 76 | 93 | 110 | 128

- Intrinsic| Drive Delay Given Standard Load (ns)?

Type| Description (ns) | (ns/d) 4 8 12 16 20
tpp | PAD(T) to DI(T) 1.65 |0.0991| 2.0 2.4 2.8 3.2 3.6
top | PAD() to DI(J) 168 | 04123 | 22 | 27 | 32 | 37 | 41

BFBS8C Timing Parameters’

Type| Description '"‘(’r;:?'c (g/';’i) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
top | DE(1) to PAD({) with DO(0) 335 |0.0247| 38 | 43 | 48 | 53 | 58
tpp | DE(L) to PAD(Z) with DO(0) 215 |0.0908| 40 | 58 | 76 | 94 | 1.2
top | DE(T) to PAD() with DO(1) 3.89 |00387| 47 | 54 | 62 | 70 | 78
top | DE() to PAD(Z) with DO(1) 2.06 |0.0612| 33 | 45 | 57 | 7.0 | 82
tep | DO(T) to PAD(T) 3.89 |0.0386| 4.7 54 6.2 7.0 7.8
tep | DO() to PAD({) 356 |0.0484| 45 55 6.5 7.4 8.4

o Intrinsic| Drive | Delay Given Standard Load (ns)®

Type| Description ns) |(nsid) [ 4 | 8 | 12 | 16 | 20
tpp | PAD(T) to DI(T) 1.65 |0.0991| 2.0 2.4 2.8 3.2 3.6
tpp | PAD() to DI(d) 168 | 0423 | 22 | 27 | 32 | 37 | 41

BFB12C Timing Parameters'

Type| Description ’"tﬂg?“’ (g}gi) 20 pF | 40 pF | 60 pF | 80 pF | 100 pF
tep | DE(T) to PAD({) with DO(0) 3.18 |0.0188| 3.6 3.9 4.3 4.7 5.1
tpp | DE({) to PAD(Z) with DO(0) 2.28 |0.0957 | 4.2 6.1 8.0 9.9 11.8
tpp | DE(T) to PAD(T) with DO(1) 3.72 |0.0278 | 4.3 4.8 5.4 5.9 6.5
tep | DE({) to PAD(Z) with DO(1) 225 |0.0758| 3.8 53 6.8 8.3 9.8
tpp | DO(T) to PAD(T) 371 |00277| 43 | 48 | 54 | 59 | 65
tpp | DO(L) to PAD({) 327 |00358| 40 | 47 | 54 | 61 | 68

Intrinsic| Drive Delay Given

Standard Load (ns)?

Type| Description

(ns) | (ns/id) 4 8 12 16 20
tep | PAD(T) to DI(T) 165 [0.0991| 20 | 24 [ 28 | 32 | 36
tpp | PAD({) to DI({) 168 | 0123 | 22 | 27 | 32 | 3.7 | 44

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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BFBx Series
Bi-Directional Buffers CP20K Series

BFB4CR Timing Parameters’

Intrinsic| Drive
(ns) | (ns/pF)

Type| Description 20 pF | 40 pF | 60 pF | 80 pF [100 pF

top | DE(T) to PAD({) with DO(0) 423 [0.0469] 52 | 61 | 70 | 80 | 89
top | DE({) to PAD(Z) with DO(0) 196 |0.0766| 35 | 50 | 66 | 81 | 96
top | DE(T) to PAD(T) with DO(1) 421 |00728| 57 | 71 | 86 | 100 | 115
top | DE({) to PAD(Z) with DO(1) 171 [0.0173] 21 | 24 [ 27 | 31 | 34
top | DO(T) to PAD(T) 422 |00728| 57 | 71 | 86 | 100 | 115
top | DO(L) to PAD({) 559 | 0123 | 81 | 105 | 13.0 | 15.4 | 17.9

Intrinsic| Drive | Delay Given Standard Load (ns)?
(ns) | (nsfid) | 4 8 12 | 16 | 20

top | PAD(T) to DI(T) 165 00991 | 20 | 24 | 28 | 32 | 36

top | PAD() to DI(L) 168 | 0123 | 22 | 27 | 32 | 37 | 41

BFBSCR Timing Parameters'

Intrinsic| Drive
(ns) | (ns/pF)

Type| Description

Type| Description 20 pF | 40 pF | 60 pF | 80 pF {100 pF

top | DE(T) to PAD(L) with DO(0) 371 |00202] 43 | 49 | 55 | 60 | 66
top | DE({) to PAD(Z) with DO(0) 215 |0.0908| 40 | 58 | 76 | 94 | 11.2
top | DE(T) to PAD(T) with DO(1) 389 |0.0386| 47 | 54 | 62 | 7.0 | 7.8
top | DE(L) to PAD(Z) with DO(1) 206 |0.0612| 33 | 45 | 57 | 7.0 | 8.2
tpp | DO(T) to PAD(1) 3.88 |00386| 47 | 54 | 62 | 70 | 7.7
top | DO(L) to PAD({) 453 [00722] 60 | 74 | 89 | 103 | 11.8

Intrinsic| Drive | Delay Given Standard Load (ns)?
(ns) | (ns/id) | 4 8 12 | 16 | 20

top | PAD(T) to DI(T) 165 |00091| 20 | 24 | 28 | 32 | 36

top | PAD(L) to DI() 168 | 0123 | 22 | 27 | 32 | 37 | 41

BFB12CR Timing Parameters’

Intrinsic| Drive
(ns) | (ns/pF)

Type| Description

Type| Description 20 pF | 40 pF | 60 pF | 80 pF | 100 pF

top | DE(T) to PAD(L) with DO(0) 348 |00226| 39 | 44 | 48 | 53 | 57
tpp | DE(L) to PAD(Z) with DO(0) 228 |0.0958| 42 | 61 | 80 | 99 | 11.9
tpp | DE(T) to PAD(T) with DO(1) 372 |00277| 43 | 48 | 54 | 59 | 65
top | DE(L) to PAD(Z) with DO(1) 225 [0.0758| 38 | 53 | 68 | 83 | 98
top | DO(T) to PAD(T) 37 |00277| 43 | 48 | 54 | 59 | 65
top | DO({) to PAD({) 406 [00538| 51 | 62 | 73 | 84 | 94

Intrinsic| Drive Delay Given Standard Load (ns)?
{ns) | (ns/id) 4 8 12 16 20

top | PAD(T) to DI(T) 165 |0.0991| 20 | 24 | 28 | 32 | 36

tpp | PAD() to DI({) 168 | 0123 | 22 | 27 | 32 | 37 | 41

1 Data for VCC = 5 V, T, = 25°% C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

Type| Description
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BFBx Series

CP20K Series Bi-Directional Buffers
BFB4T Timing Parameters’

Type| Description Im(:gjlc (r?sr/';f:) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
top | DE(T) to PAD(L) with DO(0) 372 [00414| 45 | 54 | 62 | 70 | 79
top | DE({) to PAD(Z) with DO(0) 195 [00764| 35 | 50 | 65 | 81 | 9.6
top | DE(T) to PAD(T) with DO(1) 422 [00728| 57 | 71 | 86 | 100 | 115
top | DE(L) to PAD(Z) with DO(1) 171 [00173] 21 [ 24 | 27 | 31 | 34
tpp | DO(T) to PAD(?) 423 [00728| 57 | 71 | 86 | 10.1 | 115
top | DO({) to PAD({) 416 [00861| 59 | 76 | 93 | 11.0 | 128

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (nsid) | 4 8 12 16 20

top | PAD(T) to DI(T) 164 | 0101 | 20 | 24 | 28 | 32 | 37

top | PAD({) to DI(L) 202 | 0122 | 25 | 30 | 35 | 40 | 45
BFBST Timing Parameters’

Type| Description Int(:gf'c (E;;;}i) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 3.35 |0.0247| 38 | 43 | 48 | 53 | 58
tpp | DE(l) to PAD(Z) with DO(0) 2.15 |0.0908 | 4.0 5.8 7.6 9.4 1.2
top DE(T) to PAD(T) with DO(1) 389 [00387| 47 | 54 | 62 | 70 | 7.8
tpp | DE({) to PAD(Z) with DO(1) 2.06 |0.0612| 3.3 4.5 5.7 7.0 8.2
tpp | DO(T) to PAD(T) 3.89 |0.0386| 4.7 54 6.2 7.0 7.8
top | DO(L) to PAD({) 356 [0.0484| 45 | 55 | 65 | 7.4 | 84

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (nsnd) | 4 8 12 | 18 | 20

tpp | PAD(T) to DI(T) 164 | 0101 | 20 | 24 | 28 | 32 | 37

top | PAD({) to DI() 202 | 0122 | 25 | 30 | 35 | 40 | 45
BFB12T Timing Parameters’

Type| Description '"t(::’;f‘c (r?s'/';i) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DE(T) to PAD({) with DO(0) 3.18 |0.0188| 3.6 3.9 4.3 4.7 5.1
tep | DE({) to PAD{(Z) with DO(0) 2.28 |[0.0057 | 4.2 6.1 8.0 9.9 11.8
tpp | DE(T) to PAD(T) with DO(1) 3.72 {0.0278 | 4.3 4.8 5.4 5.9 6.5
tpp | DE(L) to PAD(Z) with DO(1) 225 [00758| 38 | 53 | 68 | 83 | 98
top | DO(1) to PAD() 371 |00277| 43 | 48 | 54 | 59 | 65
tpp | DO() to PAD({) 3.27 [0.0358 | 4.0 4.7 5.4 6.1 6.8

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (ns/id) 4 8 12 16 20
tpp | PAD(T) to DI(T) 1.64 | 0.101 2.0 2.4 2.8 3.2 3.7
tpp | PAD() to DI() 202 | 0122 | 25 | 30 | 35 | 40 | 45

1 Data for VCC =5 V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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BFBx Series

Bi-Directional Buffers CP20K Series
BFB4TR Timing Parameters'

Type| Description In'z:::)snc (r?sr/';li) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 423 |0.0469| 5.2 6.1 7.0 8.0 8.9
tpp | DE({) to PAD(Z) with DO(0) 1.96 |0.0766| 3.5 5.0 6.6 8.1 9.6
top | DE(T) to PAD(T) with DO(1) 421 |0.0728| 57 | 71 | 86 | 10.0 | 115
top | DE({) to PAD(Z) with DO(1) 171 00173 21 | 24 | 27 | 31 | 34
tep | DO(T) to PAD(T) 422 |0.0728 | 5.7 71 8.6 10.0 | 11.5
tpp | DO() to PAD({) 559 | 0.123 8.1 105 | 13.0 | 1564 | 179

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (nsid) | 4 8 12 16 | 20

tpp | PAD() to DI(1) 164 | 0101 | 20 | 24 | 28 | 32 | 37

tep | PAD({) to DI({) 202 | 0122 | 25 3.0 3.5 4.0 45
BFBSTR Timing Parameters’

Type| Description '"‘(:"gf'c (Esf/';i) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DE(T) to PAD({) with DO(0) 3.71 |0.0292| 4.3 4.9 5.5 6.0 6.6
tpp | DE({) to PAD(Z) with DO(0) 215 [0.0908| 40 | 58 | 76 | 9.4 | 11.2
tpp | DE(T) to PAD(T) with DO(1) 389 [00386| 47 | 54 | 62 | 70 | 7.8
tpp | DE(L) to PAD(Z) with DO(1) 206 [0.0612| 33 | 45 | 57 | 7.0 | 82
tpp | DO(T) to PAD(T) 388 |00386| 47 | 54 | 62 | 70 | 77
tep | DO({) to PAD({) 453 [0.0722| 60 | 74 | 89 | 103 | 11.8

- Intrinsic| Drive Delay Given Standard Load (ns)2

Type | Description (ns) |(msid) | 4 | 8 | 12 | 16 | 20
tep | PAD(T) to DI(T) 1.64 | 0.101 2.0 2.4 2.8 3.2 3.7
tep | PAD({) to DI{{) 202 | 0122 | 25 3.0 3.5 4.0 45

BFB12TR Timing Parameters’

Type| Description '“‘(:rs‘;""’ (S;;;ﬁ) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DE(T) to PAD({) with DO(0) 348 [0.0226| 39 | 44 | 48 | 53 | 57
tpp | DE({) to PAD(Z) with DO(0) 228 |0.0958| 42 | 61 | 80 | 99 | 11.9
tpp | DE(T) to PAD(?) with DO(1) 372 [0.0277| 43 | 48 | 54 | 59 | 65
tep | DE(L) to PAD(Z) with DO(1) 225 [0.0758| 38 | 53 | 68 | 83 | 98
tpp | DO(T) to PAD(T) 37 [00277| 43 | 48 | 54 | 59 | 65
tpp | DO({) to PAD(L) 406 |00538| 51 | 62 | 73 | 84 | 94

- Intrinsic| Drive Delay Given Standard Load (ns)?

Type/ Description %) |t |4 | 8 ] iz | 16 |
tep | PAD(T) to DI(T) 164 | 0101 | 20 | 24 | 28 | 32 | 37
tep | PAD({) to DI({) 202 | 0.122 | 25 3.0 3.5 4.0 4.5

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
2-40 —Preliminary— November 1992



BFBxU Series

CP20K Series Bi-Directional Buffers with Pull-Up
* Bidirectional pad buffer series with weak pull-up. Buffers are ¢ External Buffer

available with 4, 8 or 12 ma DC current, with CMOS or TTL input « 0 TPTs

levels and with optional output slew rate control for low-noise e 0 RLTs

operation. The passive pull-up ensures that the pin is high when

it is not driven.

Slew
Macro Name | Current| CMOS | TTL Control
BFB4CU 4ma X
BFB4CRU 4ma X X
BFB4TU 4ma X
BFB4TRU 4ma X X
BFB8CU 8ma X
BFBS8CRU 8ma X X
BFB8TU 8ma X
BFBSTRU 8ma X X
BFB12CU 12ma X
BFB12CRU 12ma X X
BFB12TU 12ma X
BFB12TRU 12ma X X
Symbol Schematic
o
DE [
DE PAD
DO |
F%}PAD [ >
. [
Function Table Pin Load
~ Inputs Outputs Pin |8Std Load
DE | DO PAD | PAD DI DO 1.3
0 ? ? 1r PAD DE 1.6
1 ? ? DO PAD
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BFBxU Series
Bi-Directional Buffers with Pull-Up CP20K Series

BFB4CU Timing Parameters'

Intrinsic{ Drive
(ns) | (ns/pF)

Type| Description 20 pF | 40 pF | 60 pF | 80 pF {100 pF

top | DE(T) to PAD({) with DO(0) 372 |00414| 45 | 54 | 62 | 70 | 7.9
top | DE({) to PAD(Z) with DO(0) 195 |0.0764| 35 | 50 | 65 | 81 | 96
top | DE(T) to PAD(T) with DO(1) 422 |0.0728] 57 | 71 | 86 | 100 | 115
top | DO(T) to PAD() 423 |00728| 57 | 71 | 86 | 101 | 115
top | DO({) to PAD({) 416 [0.0861| 59 | 76 | 93 | 11.0 | 12.8

Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (nsid) | 4 8 | 12 | 16 | 20

top | PAD(T) to DI(T) 165 |0.0991| 20 | 24 | 28 | 32 | 36

top | PAD(L) to DI() 17 | 04123 | 22 | 27 | 32 | 37 | 42

Type| Description

BFB8CU Timing Parameters'

intrinsic| Drive
(ns) | (ns/pF)

Type| Description 20 pF | 40 pF | 60 pF | 80 pF {100 pF

tep | DE(T) to PAD({) with DO(0) 335 (00247 | 38 | 43 | 48 | 53 | 58
tpp | DE({) to PAD(Z) with DO(0) 215 |0.0908| 40 | 58 | 76 | 94 | 112
tpp | DE(T) to PAD(T) with DO(1) 389 [00387| 47 | 54 | 62 | 70 | 7.8
tpp | DO(T) to PAD(T) 389 (00386 | 47 | 54 | 62 | 70 | 7.8
tpp | DOW) to PAD(!) 356 [0.0484! 45 | 55 | 65 | 74 | 84
o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 3 12 16 20
tep | PAD(?) to DI(T) 165 |0.0991| 20 | 24 | 28 | 32 | 36
tep | PAD({) to DI({) 17 | 0123 | 22 | 27 | 32 | 37 | 42

BFB12CU Timing Parameters’

Intrinsic| Drive
(ns) | (ns/pF)

Type| Description - 20 pF | 40 pF | 60 pF | 80 pF ;100 pF

top | DE(T) to PAD({) with DO(0) 318 |00188| 36 | 39 | 43 | 47 | 5.1

top | DE(L) to PAD(Z) with DO(0) 228 [00957| 42 | 61 | 80 | 99 | 1158
top | DE(T) to PAD(T) with DO(1) 372 |00278| 43 | 48 | 54 | 59 | 65
top | DO(T) to PAD() 371 100277| 43 | 48 | 54 | 59 | 65
top | DO(L) to PAD() 327 100358| 40 | 47 | 54 | 61 | 658

Intrinsic| Drive | Delay Given Standard Load (ns)®
(ns) | (nsd) | 4 8 12 | 16 | 20

tep | PAD(?) to DI(T) 165 [0.0991| 20 | 24 | 28 | 32 | 36

tep | PAD({) to DI({) 17 | 0123 | 22 | 27 | 32 | 37 | 42

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

Type | Description
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BFBxU Series

CP20K Series Bi-Directional Buffers with Pull-Up
BFB4CRU Timing Parameters'
- Intrinsic| Drive
Type | Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 423 |0.0469| 5.2 6.1 7.0 8.0 8.9
tpp | DE({) to PAD(Z) with DO(0) 1.96 | 0.0766 | 3.5 5.0 6.6 8.1 9.6
tpp | DE(T) to PAD(T) with DO(1) 421 |00728| 57 | 71 | 86 | 10.0 | 115
tpp | DO(T) to PAD(T) 422 |0.0728| 5.7 7.1 86 | 10.0 | 115
tpp | DO({) to PAD({) 559 | 0123 | 81 | 105 | 13.0 | 154 | 17.9
- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 8 12 16 20
tpp | PAD(T) to DI(T) 1.65 | 0.0991| 2.0 2.4 2.8 3.2 3.6
tpp | PAD{{) to DI({) 1.7 0.123 | 2.2 2.7 3.2 3.7 4.2
BFB8CRU Timing Parameters’
L Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 3.71 [0.0292| 4.3 4.9 5.5 6.0 6.6
tpp | DE({) to PAD(Z) with DO(0) 2.15 |0.0908| 4.0 5.8 7.6 94 | 11.2
tpp | DE(T) to PAD(T) with DO(1) 3.89 |[0.0386| 4.7 5.4 6.2 7.0 7.8
tpp | DO(T) to PAD(T) 3.88 |0.0386| 4.7 5.4 6.2 7.0 7.7
tpp | DO() to PAD(!) 453 |00722| 60 | 74 | 89 | 103 | 11.8
- Intrinsic| Drive Delay Given Standard Load (ns)®
Type| Description (ns) | (ns/id) 2 8 12 P 50
tpp | PAD(T) to DI(T) 1.65 |0.0991| 2.0 24 2.8 3.2 3.6
tep | PAD({) to DI({) 1.7 0.123 2.2 2.7 3.2 3.7 4.2
BFB12CRU Timing Parameters’
' o Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 3.48 |0.0226| 3.9 4.4 4.8 5.3 5.7
tpp | DE({) to PAD(Z) with DO(0) 228 |0.0958| 4.2 6.1 8.0 9.9 11.9
tpp | DE(T) to PAD(T) with DO(1) 3.72 |0.0277| 43 4.8 5.4 5.9 6.5
tep | DO(T) to PAD(T) 3.7 [0.0277| 4.3 4.8 5.4 5.9 6.5
tpp | DO() to PAD({) 4.06 |0.0538| 5.1 6.2 7.3 8.4 94
. Intrinsic| Drive Delay Given Standard Load (ns)?
Type | Description (ns) | (ns/id) 2 8 12 16 50
tpp | PAD(T) to DI(T) 1.65 |0.0991| 2.0 2.4 2.8 3.2 3.6
tep | PAD({) to DI({) 1.7 0.123 | 2.2 2.7 3.2 3.7 4.2
1 Data for VCC = 5 V, T, = 25°% C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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BFBxU Series

Bi-Directional Buffers with Pull-Up CP20K Series
BFB4TU Timing Parameters’
o Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tep | DE(T) to PAD({) with DO(0) 372 [00414| 45 | 54 | 62 | 70 | 7.9
tpp | DE(L) to PAD(Z) with DO(0) 1.95 [0.0764| 35 | 50 | 65 | 81 | 96
tep | DE(T) to PAD(T) with DO(1) 422 [00728| 57 | 71 | 86 | 100 | 11.5
tpp | DO(T) to PAD(T) 423 |00728| 57 | 71 | 86 | 10.1 | 115
tep | DO() to PAD(L) 416 |00861| 59 | 76 | 93 | 1.0 | 128
- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 4 8 12 16 50
tpp | PAD(1) to DI() 162 [ 0101 | 20 | 24 | 28 | 32 | 36
tep | PAD{) to DI({) 206 | 0122 | 25 3.0 3.5 4.0 45
BFBSTU Timing Parameters!
. Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 335 |0.0247| 38 | 43 | 48 | 53 | 58
tpp | DE{{) to PAD(Z) with DO(0) 2.15 |0.0908 | 4.0 5.8 7.6 9.4 11.2
tpp | DE(T) to PAD(T) with DO(1) 3.89 |0.0387| 4.7 5.4 6.2 7.0 7.8
tep | DO(T) to PAD(T) 389 [00386| 47 | 54 | 62 | 70 | 7.8
tep | DO({) to PAD({) 3.56 |0.0484 | 45 5.5 6.5 7.4 8.4
Tvoe| Descriotion Intrinsic| Drive Delay Given Standard Load (ns)?
P P (ns) | (nsid) | 4 8 12 16 20
tpp | PAD(T) to DI(T) 162 | 0.101 2.0 2.4 2.8 3.2 3.6
tep | PAD{) to DI{{) 2.06 | 0.122 2.5 3.0 3.5 4.0 4.5
BFB12TU Timing Parameters’
L Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tep | DE(T) to PAD({) with DO(0) 3.18 |0.0188| 3.6 3.9 4.3 47 5.1
tpp DE(l) to PAD(Z) with DO(0) 228 (0.0957| 42 | 61 | 80 | 99 | 118
tpp | DE(T) to PAD(T) with DO(1) 3.72 |0.0278| 4.3 4.8 5.4 5.9 6.5
tpp | DO(1) to PAD(T) 371 |00277| 43 | 48 | 54 | 59 | 65
tpp | DO({) to PAD({) 327 |0.0358| 40 | 47 | 54 | 61 | 6.8
o Intrinsic| Drive Delay Given Standard Load (ns)®
Type| Description (ns) | (ns/id) 2 8 12 16 20
tpp | PAD(T) to DI(T) 1.62 | 0.101 | 2.0 24 2.8 3.2 3.6
tpp | PAD() to DI({) 206 | 0122 | 25 | 30 | 35 | 40 | 45
1 Data for VCC = 5 V, T = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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BFBxU Series

CP20K Series Bi-Directional Buffers with Pull-Up
BFB4TRU Timing Parameters'
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF [100 pF
tpp | DE(T) to PAD({) with DO(0) 423 |0.0469| 5.2 6.1 7.0 8.0 8.9
tep | DE({) to PAD(Z) with DO(0) 196 |0.0766| 3.5 5.0 6.6 8.1 9.6
tpp | DE(T) to PAD(T) with DO(1) 421 |0.0728| 5.7 7.1 86 | 10.0 | 11.5
tpp | DO(T) to PAD(T) 422 |0.0728| 5.7 7.1 86 | 10.0 | 115
tep | DO({) to PAD() 559 | 0.123 | 8.1 10.5 | 13.0 | 154 | 17.9
Tvoe| Description Intrinsic| Drive Delay Given Standard Load (ns)?
i P (ns) | (nsid) | 4 8 12 16 20
tpp | PAD(T) to D(T) 1.62 | 0.101 | 2.0 24 2.8 3.2 3.6
tpp | PAD({) to DI{{) 206 | 0122 | 25 3.0 3.5 4.0 45
BFBSTRU Timing Parameters’
. Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 3.71 |0.0292| 4.3 4.9 5.5 6.0 6.6
tpp | DE({) to PAD(Z) with DO(0) 2.15 |0.0908| 4.0 5.8 7.6 94 | 11.2
tpp | DE(T) to PAD(T) with DO(1) 3.89 |0.0386| 4.7 5.4 6.2 7.0 7.8
tpp | DO(T) to PAD(T) 3.88 |0.0386| 4.7 5.4 6.2 7.0 7.7
tep | DOW) to PAD({) 453 |0.0722| 6.0 7.4 89 | 103 | 11.8
- Intrinsic| Drive Delay Given Standard Load (ns)?
T
ype| Description (ns) | (ns/id) 2 8 12 16 20
tpp | PAD(T) to DI(T) 1.62 | 0.101 | 2.0 24 2.8 3.2 3.6
tpp | PAD({) to DI{{) 206 | 0.122 | 25 3.0 3.5 4.0 45
BFB12TRU Timing Parameters'
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DE(T) to PAD({) with DO(0) 3.48 |0.0226| 3.9 4.4 4.8 5.3 5.7
tpp | DE(}) to PAD(Z) with DO(0) 228 |0.0958 | 4.2 6.1 8.0 99 | 119
tpp | DE(T) to PAD(T) with DO(1) 3.72 |0.0277 | 4.3 4.8 54 5.9 6.5
tpp | DO(T) to PAD(T) 3.7 ]0.0277 | 4.3 4.8 54 5.9 6.5
tpp | DO() to PAD({) 4.06 |0.0538 | 5.1 6.2 7.3 8.4 9.4
- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 8 12 16 50
tpp | PAD(T) to DI(T) 1.62 | 0.101 | 2.0 24 2.8 3.2 3.6
tpp | PAD({) to DI{{) 206 | 0.122 | 25 3.0 3.5 4.0 45
1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
November 1992 —~Preliminary— 2-45



BFCKGB

Clock Buffer CP20K Series
« Clock grid driver with PAD input and inverting and non-inverting + External Clock Buffer
outputs. There may be up to 4 clock grid drivers (BFCKGx « 0TPTs
series and CKGx series) in a design. Placement is restricted to * O0RLTs

an external clock buffer site—CLKA, CLKB, CLKC or CLKD.

Symbol Schematic

CK

v

_pAD% PAD '

>0 CKN

Function Table

Input Outputs
PAD CK CK
? PAD | PAD

Timing Parameters'

‘ o ' [intrinsic| Drive Delay Given Standard Load (ns)®
Type Description ; I (i} o
top | PAD(T) to CK(T) 6.69 |0.0016| 68 | 69 | 69 | 7.0 | 71
tep | PAD() to CK({) 5.72 |0.00155| 5.8 5.9 6.0 6.0 6.1
top | PAD(T) to CKN({) 57 [0.00155| 58 | 59 | 59 | 6.0 | 6.1
top | PAD(L) to CKN(T) 6.66 |0.0016| 67 | 68 | 69 | 7.0 | 71

1 Data for VCC = 5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin loads only to get total load. Wire load is zero.
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BFCKGI

CP20K Series Clock Buffer
» Clock grid driver with PAD input and inverting output. There may be » External Clock Buffer
up to 4 clock grid drivers (BFCKGx series and CKGx series) in a « 0 TPTs
design. Placement is restricted to an external clock buffer site— « ORLTs
CLKA, CLKB, CLKC or CLKD.
Schematic

Symbol

z% —il
—PADMN PAD § . CKN

Function Table
Input. | Output
PAD CKN

? PAD

Timing Parameters’

Intrinsic| Drive | Delay Given Standard Load (ns)?

Typs| Peseription (ns) | (nsAd) | 50 | 100 | 150 | 200 | 25

0
]

5.7 |0.00155| 5.8 5.9 5.9 6.0 6.

top | PAD(T) to CKN({)

tpp | PAD({) to CKN(T) 6.66 |0.0016| 6.7 6.8 6.9 7.0 7.

1

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin loads only to get total load. Wire load is zero.
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BFCKGN
Clock Buffer CP20K Series

* Clock grid driver with PAD input and non-inverting output. There may  « External Clock Buffer
be up to 4 clock grid drivers (BFCKGx series and CKGx series) in a « 0TPTs
design. Placement is restricted to an external clock buffer site—CLKA, « 0 RLTs
CLKB, CLKC or CLKD.

Symbol Schematic

PAD—M PAD .__{>_. cK

Function Table

Input | Output
PAD CK
? PAD

Timing Parameters’

. Intrinsic| Drive Delay Given Standard Load (ns)®
Type Dosciption = (ns) | (ns/id) [ 50 | 100 | 150 | 200 | 250
top | PAD(T) 1o CK(T) 6.69 | 00016| 68 | 69 | 69 | 7.0 | 7.1
trp | PAD() to CK({) 572 |0.00155| 58 | 59 | 60 | 60 | 6.1

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin loads only to get total load. Wire load is zero.
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CP20K Series

BFDx Series
Open-Drain Output Buffers

« Open-drain pad output series. Buffers are available with 4, 8 or 12 ma
DC sink current and with optional output slew rate control for low noise

operation. Buffer is inverting.

Symbol

nq>4g— PAD|-

Function Table

Input | Output
DO PAD
1 0
0 V4
November 1992

* 0TPTs
¢ 0RLTs
Slew
Macro Name Current Control
BFD4 4ma
BFD4R 4ma X
BFD8 8ma
BFD8R 8ma X
BFD12 12ma
BFD12R 12ma X
Schematic

o

—Preliminary—

* External Buffer

PAD

Pin Load
Pin  |Std Load
DO 1.6
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BFDx Series

Open-Drain Output Buffers CP20K Series
BFD4 Timing Parameters'
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DO(T) to PAD({) 372 (00414 45 | 54 | 62 | 70 | 7.9
tpp | DO(!) to PAD(Z) 1.95 |0.0764| 35 5.0 6.5 8.1 9.6
BFD4R Timing Parameters’
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF | 100 pF
tpp | DO(T) to PAD({) 423 |100469| 52 | 61 | 7.0 | 80 | 89
tpp | DO(L) to PAD(Z) 196 |0.0766| 35 | 50 | 66 | 81 | 96
BFD8 Timing Parameters'
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tep | DO(T) to PAD({) 3.35 [0.0247| 3.8 4.3 4.8 5.3 5.8
tpp | DO({) to PAD(Z) 215 [0.0908| 40 | 58 | 76 | 94 | 11.2
BFD8R Timing Parameters’
- Intrinsic| Drive
Type| Description (ns) | (nsipF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DO(T) to PAD({) 3.71 |0.0292| 4.3 4.9 5.5 6.0 6.6
tpp | DO(!) to PAD(Z) 2.15 | 0.0908| 4.0 5.8 7.6 94 | 11.2
BFD12 Timing Parameter’
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DO(T) to PAD({) 318 |0.0188| 36 | 39 | 43 | 47 | 5.1
tpp | DO(!) to PAD(Z) 228 |0.0957| 4.2 6.1 8.0 99 | 11.8
BFD12R Timing Parameters’
. Intrinsic | Drive
Type | Description (ns) | (ns/pF) 20 pF |40 pF | 60 pF | 80 pF {100 pF
tep | DO(T) to PAD({) 348 [00226| 39 | 44 | 48 | 53 | 57
tpp | DO(!) to PAD(Z) 2.28 |0.0958| 4.2 6.1 8.0 9.9 11.9
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
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BFIx Series

CP20K Series Input Buffers
¢ Pad input buffer series. Buffers are available « External Buffer
with TTL or CMOS input levels. * 0TPTs
¢« ORLTs

Macro Name CMOS | TTL
BFIC X
BFIT X

Symbol Schematic

4 4
ﬂPAD-—[>—D-I PAD i § DI

Function Table

Input | Output
PAD DI
? PAD

BFIC Timing Parameters’
Intrinsic| Drive | Delay Given Standard Load (ns)?

Type - Dascription (ns) |(sid)| 4 | 8 | 12 | 16 | 20
tpp | PAD(T) 1o DI(T) 165 | 0.0991 | 20 | 24 | 28 | 32 | 36
top | PAD(L) to DI(L) 168 | 0123 | 22 | 27 | 32 | 37 | 41

BFIT Timing Parameters’
Intrinsic| Drive Delay Given Standard Load (ns)®

Type| Description (ns) | (nsid) 2 8 12 16 20
top | PAD(T) to DI(T) 164 | 0101 | 20 | 24 | 28 | 32 | 37
tep | PAD({) to DI({) 202 | 0122 | 25 3.0 35 4.0 45

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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BFIxS Series
Schmitt Trigger Input Buffers CP20K Series

L]

» Schmitt trigger input buffer series. Buffer is available with either CMOS External Buffer
or TTL input levels. There may be up to 7 Schmitt Trigger Input Buffers 1 Gate Equivalents
in a design. Placement is restricted to a clock buffer site, CLKA, CLKB, «+ g TPTs
CLKC, CLKD, or a JTAG TAP input buffer site, TCK, TDI or TMS. « 0RLTs

Macro Name CMOS | TTL
BFICS X
BFITS X

Symbol Schematic

DI

T
1|

-
PAD— > PAD i

”_v—-El:_o

Function Table

Input | Output
PAD DI
? PAD

BFICS Timing Parameters’

Intrinsic| Drive | Delay Given Standard Load (ns)?
(ns) | (ns/id) | 4 8 12 16 20

tpp | PAD(T) to DI(T) 324 | 01 | 36 | 40 | 44 | 48 | 52

tpp | PAD() to DI(Y) 31 | 0127 | 36 | 41 | 46 | 51 | 56

BFITS Timing Parameters’
Intrinsic| Drive | Delay Given Standard Load (ns)?
ns) |(msfd) | 4 | 8 | 12 | 16 | 20
tpp | PAD(T) to DI(T) 295 [0.0996| 3.3 3.7 4.1 4.5 4.9
tep | PAD() to DI({) 3.36 0.13 3.9 4.4 4.9 5.4 6.0

1 Datafor VCC =5V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

Type| Description

Type| Description

2-52 —Preliminary— November 1992



BFIxU Series

CP20K Series Input Buffers with Pull-Up
« Pad input buffers with weak pull-up. Buffer is available with  External Buffer
either CMOS or TTL input levels. Pull-up ensures that PAD is « 0TPTs
high when it is not driven. « 0RLTs
Macro Name CMOS | TTL
BFiICcU X
BFITU X
Symbol Schematic

PAD§-[>—D'

Z% —
PAD . é DI

Function Table
Input | Output
PAD DI

? PAD

BFICU Timing Parameters’

ype; Description

Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (nsAd) | 4 8 12 16 20

1.65 |0.0991 | 2.0 24 2.8 3.2 3.6

tpp | PAD({) to DI(d)

1.7 0123 | 2.2 2.7 3.2 3.7 4.2

BFITU Timing Parameters’

Type| Description

Intrinsic| Drive Delay Given Standard Load gns)2

(ns) | (ns/id) 4 8 12 16 20

tep | PAD(T) to DI(T)

1.62 | 0.101 2.0 24 2.8 3.2 3.6

top | PAD({) to DI({)

2.06 | 0122 | 2.5 3.0 3.5 4.0 4.5

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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BFOx Series

Output Buffers CP20K Series -
« Pad output buffer series. Buffers are available with 4, 8 or 12 ma « External Buffer
DC current and with optional output slew rate control for low-noise * 0TPTs
operation. « ORLTs
Macro Name Current Stew
Control
BFO4 4ma
BFO4R 4ma X
BFO8 8ma
BFO8R 8ma X
BFO12 12ma
BFO12R 12ma X
Symbol Schematic

(o]

D PAD- V PAD
DO — [:
Function Table Pin Load
Input | Output Pin  |Std Load
DO PAD DO 1.3
? DO
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BFOx Series
CP20K Series Output Buffers

BFO4 Timing Parameters'

Intrinsic| Drive
(ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF

top | DO(T) to PAD(T) 423 [00728| 57 | 71 | 86 | 101 | 115
tp | DO() to PAD(L) 416 |0.0861| 59 | 76 | 93 | 11.0 | 1258

Type| Description

BFO4R Timing Parameters’

Intrinsic| Drive |
(ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF

top | DO(T) to PAD(T) 422 |00728| 57 | 71 | 86 | 100 | 115
top | DO(L) to PAD({) 559 | 0123 | 81 | 105 | 13.0 | 154 | 17.9

Type| Description

BFO8 Timing Parameters'

Intrinsic| Drive
(ns) | (nsipF) | 20 PF | 40 pF | 60 pF | 80 pF |100 pF

tpp | DO(T) to PAD(T) 389 |0.0386| 47 | 54 | 62 | 70 | 7.8
top | DO() to PAD({) 356 |0.0484| 45 | 55 | 65 | 7.4 | 84

Type| Description

BFO8R Timing Parameters’

Intrinsic| Drive
(ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF

tp | DO(T) to PAD(T) 388 |0.0386| 47 | 54 | 62 | 7.0 | 7.7
tp | DO({) to PAD({) 453 [00722| 60 | 74 | 89 | 103 | 11.8

Type| Description

BFO12 Timing Parameters’

Intrinsic| Drive
(ns) | (ns/pF) | 20PF | 40 pF | 60 pF | 80 pF 100 pF

top | DO(T) to PAD(T) 371 [0.0277| 43 | 48 | 54 | 59 | 65
tp | DO() to PAD({) 327 [00358| 40 | 47 | 54 | 6.1 | 68

Type| Description

BFO12R Timing Parameters'

Intrinsic| Drive
(ns) | (ns/pF) | 20 PF | 40 pF | 60 pF | 80 pF |100 pF

tpp | DO(T) to PAD(1) 37 [00277| 43 | 48 | 54 | 59 | 65
tpp | DO() to PAD({) 406 |00538| 51 | 62 | 7.3 | 84 | 94

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.

Type| Description
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BFTx Series

Three-State Output Buffers CP20K Series
* Three-state pad output buffer series. Buffers are available with 4, 8  External Buffer
or 12 ma DC sink current and with optional output slew rate control « 0 TPTs
for low noise operation. « 0RLTs
Slew
Macro Name | Current Control
BFT4 4ma
BFT4R 4ma X
BFT8 8ma
BFT8R 8ma X
BFT12 12ma
BFT12R 12ma X
Symbol Schematic
it
DE— [
PAD- Y PAD
DO——
Function Table Pin Load
Inputs Qutput Pin 1Std Load
DE DO PAD DO 1.3
0 ? V4 DE 1.6
1 ? DO
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BFTx Series

CP20K Series Three-State Output Buffers
BFT4 Timing Parameters’
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DE(T) to PAD({) with DO(0) 3.72 |0.0414| 45 5.4 6.2 7.0 7.9
tpp | DE(!) to PAD(Z) with DO(0) 1.95 |0.0764 | 3.5 5.0 6.5 8.1 9.6
tpp | DE(T) to PAD(T) with DO(1) 4.22 0.0728 | 5.7 7.1 86 | 100 | 11.5
tep | DE({) to PAD(Z) with DO(1) 1.71 ]0.0173| 241 24 2.7 3.1 3.4
tep | DO(T) to PAD(T) 4.23 |0.0728 | 5.7 7.1 86 | 10.1 | 11.5
tpp | DO(!) to PAD({) 4.16 |0.0861 | 59 7.6 93 | 11.0 | 128
BFT8 Timing Parameters’
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tpp | DE(T) to PAD({) with DO(0) 3.35 |0.0247 | 3.8 4.3 4.8 5.3 5.8
tpp | DE({) to PAD(Z) with DO(0) 2.15 |0.0908| 4.0 5.8 7.6 94 | 1.2
tep | DE(T) to PAD(T) with DO(1) 3.89 |0.0387| 4.7 54 6.2 7.0 7.8
tpp | DE({) to PAD(Z) with DO(1) 2.06 [0.0612| 3.3 4.5 5.7 7.0 8.2
tpp | DO(T) to PAD(T) 3.89 |0.0386| 4.7 5.4 6.2 7.0 7.8
tpp | DO(!) to PAD({) 3.56 |0.0484| 4.5 5.5 6.5 7.4 8.4
BFT12 Timing Parameters’
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF |100 pF
tep | DE(T) to PAD{{) with DO(0) 3.18 |0.0188 | 3.6 3.9 4.3 4.7 5.1
tpp | DE({) to PAD(Z) with DO(0) 228 |0.0957| 42 | 6.1 | 80 | 99 | 118
tep | DE(T) to PAD(T) with DO(1) 3.72 |0.0278 | 4.3 4.8 5.4 5.9 6.5
tep | DE({) to PAD(Z) with DO(1) 2.25 |0.0758 | 3.8 5.3 6.8 8.3 9.8
tep | DO(T) to PAD(T) 371 |0.0277| 43 | 48 | 54 | 59 | 65
tep | DO({) to PAD({) 3.27 |0.0358 | 4.0 4.7 5.4 6.1 6.8
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
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BFTx Series

Three-State Output Buffers CP20K Series
BFT4R Timing Parameters'
L Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tpp | DE(T) to PAD({) with DO(0) 423 [0.0469| 52 | 6.1 | 70 | 80 | 89
tpp | DE({) to PAD(Z) with DO(0) 196 [0.0766| 35 | 50 | 66 | 81 | 96
tpp | DE(T) to PAD() with DO(1) 421 |00728| 57 | 71 | 86 | 100 | 115
tpp | DE(L) to PAD(Z) with DO(1) 171 [0.0173| 21 | 24 | 27 | 31 | 34
tpp | DO(T) to PAD(?) 422 |0.0728| 57 | 71 | 86 | 100 | 11.5
tpp | DO({) to PAD(L) 559 | 0123 | 81 | 105 | 13.0 | 154 | 17.9
BFT8R Timing Parameters’
e Intrinsic| - Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF {100 pF
tep | DE(T) to PAD({) with DO(0) 371 [00292| 43 | 49 | 55 | 60 | 66
tpp | DE({) to PAD(2) with DO(0) 215 [0.0908| 40 | 58 | 76 | 94 | 11.2
tpp | DE(T) to PAD(T) with DO(1) 389 [00386| 47 | 54 | 62 | 70 | 7.8
tpp | DE({) to PAD(Z) with DO(1) 206 |00612| 33 | 45 | 57 | 70 | 82
top | DO(T) to PAD(T) 388 |0.0386| 47 | 54 | 62 | 70 | 7.7
tpp | DO({) to PAD({) 453 |0.0722| 6.0 7.4 8.9 103 | 11.8
BFT12R Timing Parameters’
- Intrinsic| Drive
Type| Description (ns) | (ns/pF) 20 pF | 40 pF | 60 pF | 80 pF | 100 pF
tpp | DE(T) to PAD({) with DO(0) 348 |0.0226| 39 | 44 | 48 | 53 | 57
top | DE({) to PAD(Z) with DO(0) 2.28 |0.0958 | 4.2 6.1 8.0 9.9 11.9
tpp | DE(T) to PAD(T) with DO(1) 372 |0.0277| 43 | 48 | 54 | 59 | 65
tpp | DE({) to PAD(Z) with DO(1) 225 (00758 38 | 53 | 68 | 83 | 98
tep | DO() to PAD(T) 37 |00277| 43 | 48 | 54 | 59 | 65
tep | DO(L) to PAD({) 406 [0.0538| 5.1 | 62 | 73 | 84 | 94
1 Datafor VCC =5V, T;= 250 C, worst-case process, bin-1 parts.
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BI1

CP20K Series Dual Output Internal Buffer
« Buffer, Inverting and Non-inverting Outputs * Hard Macrocell
* 1 Gate Equivalents
« 3TPTs
* 0RLTs
Symbol Schematic
IN1
Z z
A ZN IN1
A ZN
Function Table Pin Load
Input Outputs Pin |Std Load
A Y4 ZN A 1.0
? A A

Timing Parameters'

- Intrinsic| Drive Delay Given Standard Load (ns)?
Type | Description (ns) |(nsid) | 4 | 8 | 12 | 16 | 20
tep | A(T) to ZN({) 1.22 | 0.146 1.8 2.4 3.0 3.6 4.1
tep | ZN() to Z(1) 0508 [ 0283 | 16 | 28 | 39 | 50 | 6.2
tpp | A(L) to ZN(T) 1.06 | 0297 | 22 | 34 | 46 | 58 | 7.0
tpp | ZN(T) to Z({) 1.04 | 0.146 1.6 2.2 2.8 3.4 4.0
tep | A(L) to ZN(T) 1.06 | 0297 | 2.2 3.4 4.6 5.8 7.0
tep | A(T) to ZN(L) 122 | 0146 | 18 | 24 | 3.0 | 36 | 4.1

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CKGB

Internal Clock Driver CP20K Series
« Clock grid driver with internal input and inverting and non-inverting « Internal Clock Driver
outputs. There may be up to 4 clock grid drivers (BFCKGx series * 2 Gate Equivalents

and CKGx series) in a design. Placement is restricted to an internal « 0 TPTs
clock buffer site—CLKT1, CLKT2, CLKT3 or CLKT4. « 0RLTs
Symbol Schematic
CK
A CK
CKN A
CKN
Function Table Pin Load
Input Outputs Pin |Std Load
A CK CKN A 1.0
? A A

Timing Parameters’

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (nsAd) | 50 | 100 | 150 | 200 | 250
tep | A(T) to CK(1) 7.16 |0.0016| 72 | 7.3 | 74 | 75 | 7.6
tep | A[) to CK(L) 6.51 |0.00155| 6.6 | 67 | 6.7 | 6.8 | 6.9
tep | A(T) to CKN(L) 6.63 (0.00154| 6.7 | 68 | 69 | 6.9 | 7.0
tep | A() to CKN(T) 754 [00016| 76 | 7.7 | 78 | 79 | 79

1 Data for VCC = 5V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin loads only to get total load. Wire load is zero.
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CKGI

CP20K Series Internal Clock Driver

« Internal Clock Driver

« Clock grid driver with internal input and inverting output. There may
¢ 2 Gate Equivalents

be up to 4 clock grid drivers (BFCKGx series and CKGx series) in a

design. Placement is restricted to an internal clock buffer site— « 0TPTs
CLKT1, CLKT2, CLKT3 or CLKT4. « ORLTs
Schematic

Symbol

A—{%OQ(N A—>—{>0— CKN

Function Table Pin Load
input | Qutput Pin |Std Load
A CKN A 1.0
? A

Timing Parameters’

Delay Given Standard Load (ns)?

. Intrinsic| Drive
TR Resarption (ns) | (nsid) [ 50 | 100 | 150 | 200 | 250
tep | A(T) to CKN({) 6.63 |0.00154| 6.7 6.8 6.9 6.9 7.0
tep | A(L) to CKN(T) 7.54 |0.0016| 7.6 7.7 7.8 7.9 7.9
1 DataforVCC =5V, T;= 2509 C, worst-case process, bin-1 parts.
2 Sum pin loads only to get total load. Wire load is zero.
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CKGN
CP20K Series

Internal Clock Driver

« Internal Clock Driver

» Clock grid driver with internal input and non-inverting output. There
« 2 Gate Equivalents

may be up to 4 clock grid drivers (BFCKGx series and CKGx series)

in a design. Placement is restricted to an internal clock buffer site—  « o TPTs
CLKT1, CLKT2, CLKT3 or CLKT4. « 0ORLTs
Symbol Schematic
A CK ™~ ™~
A | > > CK
Function Table Pin Load
Input | Output Pin |Std Load
A CK A 1.0
? A
Timing Parameters’
L Intrinsic| Drive Delay Given Standard Load (ns)?
T D
Yoe - Descripbion (ns) | (nsid) [ 50 | 100 | 150 | 200 | 250
tep | A(T) to CK(T) 7.16 |0.0016| 72 | 73 | 74 | 75 | 76
tep | A(d) to CK({) 6.51 [0.00155| 66 | 67 | 67 | 6.8 | 6.9

1 Data for VCC = 5 V, T = 259 C, worst-case process, bin-1 parts.
2 Sum pin loads only to get total load. Wire load is zero.

2-62 —Preliminary—
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FAl

CP20K Series Full Adder
« 1-Bit Full Adder » Soft Macrocell
» 10 Gate Equivalents
*« 2TPTs
* 3RLTs
Symbol Schematic

A X02 XOD
_lei s B I—(:}j > S
—A cl
—B COI—
~
ﬁ CcO
MX21
Function Table
Inputs Qutputs
A B Cl S CO
0 0 0 0 0
1 0 0 1 0
0 1 0 1 0
1 1 0 0 1
0 0 1 1 0
1 0 1 0 1
0 1 1 0 1
1 1 1 1 1
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FDPIB
D Flip-Flop with Set and Clear CP20K Series

Hard Macrocell
7 Gate Equivalents

« Positive edge triggered D Flip-Flop with pre-set, clear and
single clock input.

*« 15 TPTs
* 2RLTs
Symbol Schematic
ND2
2 RLT
a 5 ND2
—pCK OA21 IN1
IN1 Q
E CK._[>: .
IN1
(&)
Q SDN —{>&
CDN
Function Tabie Pin Load
inputs Output Pin |Std Load
CDN | SDN CK CK 1.0
D 0.4
CDN 2.0
SDN 2.0

alalala|a|o
alalalalol-o
o] o]
BBV IESIEC IR BN Y
OO|O|O|=|ciD
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FDPIB

CP20K Series D Flip-Flop with Set and Clear
Timing Parameters’
- Intrinsic| Drive Delay Given Standard Load (ns)?

Type| Description (ns) | (nsid) 7 8 12 PP 50
tpp | CK(T) to Q(1) with D(0) 5.67 | 0.148 | 6.3 6.9 7.5 8.0 8.6
tpp | CK(T) to Q(T) with D(1) 5.09 0.2 5.9 6.7 7.5 8.3 9.1
tpp | CDN({) to Q) 1.82 | 0.191 2.6 3.3 4.1 4.9 5.6
tpp | CON(T) to Q(T) 255 | 0.206 | 3.4 4.2 5.0 5.9 6.7
tpp | SDN({) to Q(T) 3.31 0295 | 45 5.7 6.8 8.0 9.2
ts | CDN(1) recovery CK(T) 0.12 | 0.000 | 0.1 0.1 0.1 0.1 0.1
ty | CDN(O) hold CK(T) 404 | 0.000 | 4.0 4.0 4.0 4.0 4.0
tw | pulse width CDN(0) 3.71 0.000 | 3.7 3.7 3.7 3.7 3.7
ts | SDN(1) recovery CK(T) 0.958 | 0.000 | 1.0 1.0 1.0 1.0 1.0
ty | SDN(0) hold CK(T) 3.07 | 0.000 | 3.1 3.1 3.1 3.1 3.1
tw | pulse width SDN(0) 3.8 0.000 | 3.8 3.8 3.8 3.8 3.8
ts | D(0) setup CK(T) 2.93 | 0.000 | 2.9 2.9 2.9 2.9 2.9
ts | D(1) setup CK(T) 3.41 | 0.000 | 3.4 3.4 3.4 3.4 3.4
ty | D(0) hold CK(T) 0.965 | 0.000 | 1.0 1.0 1.0 1.0 1.0
ty | D(1) hold CK(T) 0.889 | 0.000 | 0.9 0.9 0.9 0.9 0.9
tw | pulse width CK(1) 5 0.000 | 5.0 5.0 5.0 5.0 5.0
tw | puise width CK(0) 48 0.000 | 4.8 4.8 4.8 4.8 4.8

1 Data for VCC = 5 V, T, = 25 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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FDPIBB
D Flip-Flop with Set and Clear CP20K Series

* Positive edge triggered D Flip-Flop with pre-set, clear and single clock ¢ Hard Macrocell

input. Output QN is the complement of Q. + 9 Gate Equivalents
« 15TPTs
+ 2RLTs
Symbol Schematic

RLT ND2
ND2 RLT
D
l OA21 IN1
IN1 ~—|>o—- Q
CK.__D; ’
SDN [>o
CDN
Function Table Pin Load
inputs Outputs Pin |Std Load
CDN | SDN CK QN CK 1.0
Q D 0.4
CDN 2.0
SDN 2.0

ala|lalala|lo
gy gy pur e H o T )

ECEESEEUERNE R RN R w

ole|a||~|
OO0 |0|= |00
Ol Ol Ol Ol Ol
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FDPIBB

CP20K Series D Flip-Flop with Set and Clear
Timing Parameters’
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)®
(ns) | (ns/id) 4 8 12 16 20

tpp | CK(T) to QN(T) with D(0) 4.88 | 0.307 | 6.1 7.3 8.6 9.8 11.0
tep | CK(T) to QN({) with D(1) 435 | 0.154 | 5.0 5.6 6.2 6.8 7.4
tpp | CK(T) to QN(T) with D(0) 4.88 | 0.307 | 6.1 7.3 8.6 9.8 11.0
tpp | QN(T) to Q({) with D(0) 1.42 0.16 2.1 2.7 3.3 4.0 4.6
tep | CK(T) to QN({) with D(1) 435 | 0.154 | 5.0 5.6 6.2 6.8 7.4
tpp | QN() to Q(T) with D(1) 0.855 | 0.293 | 2.0 3.2 4.4 5.5 6.7
tep | CDN({) to QN(T) 1.31 0296 | 2.5 3.7 4.9 6.0 7.2
tpp | CDN(T) to QN({) 1.7 0225 | 2.6 3.5 4.4 5.3 6.2
tep | SDN{{) to QN({) 224 | 0.276 | 3.3 4.4 5.5 6.7 7.8
tpp | CDN({) to QN(T) 1.31 0296 | 25 3.7 4.9 6.0 7.2
tpp | QN(T) to Q({) with D(0) 1.42 0.16 2.1 2.7 3.3 4.0 4.6
tpp | CDN(T) to QN({) 1.7 0225 | 2.6 3.5 4.4 5.3 6.2
tpp | QN() to Q(T) with D(1) 0.855 | 0.293 | 2.0 3.2 4.4 5.5 6.7
tpp | SDN({) to QN({) 224 | 0276 | 3.3 4.4 5.5 6.7 7.8
tpp | QN() to Q(T) with D(1) 0.855 | 0.293 | 2.0 3.2 4.4 5.5 6.7
ts | CDN(1) recovery CK(T) 0.0588 | 0.000 | 0.1 0.1 0.1 0.1 0.1
ty | CDN(0) hold CK(T) 403 | 0.000 | 4.0 4.0 4.0 4.0 4.0
tw | pulse width CDN(0) [use load on QN] 5.61 0209 | 6.4 7.3 8.1 9.0 9.8
ts | SDN(1) recovery CK(T) 0.961 | 0.000 | 1.0 1.0 1.0 1.0 1.0
ty | SDN(O) hold CK(T) 3.07 | 0.000 | 3.1 3.1 3.1 3.1 3.1
tw | pulse width SDN(0) [use load on QN] 514 | 0276 | 6.2 7.3 8.4 9.6 10.7
ts | D(0) setup CK(T) 293 | 0.000 | 2.9 2.9 2.9 2.9 2.9
ts | D(1) setup CK(T) 335 | 0.000 | 34 3.4 3.4 3.4 3.4
ty | D(0) hold CK(T) 0.963 | 0.000 | 1.0 1.0 1.0 1.0 1.0
ty | D(1) hold CK(T) 0.95 | 0.000 | 0.9 0.9 0.9 0.9 0.9
tw | pulse width CK(1) [use load on QN] 488 | 0307 | 6.1 7.3 8.6 98 | 11.0
tw | pulse width CK(0) 4.8 0.000 | 4.8 4.8 4.8 48 | 48

1 DataforVCC=5V,T; = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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FDPIBL
D Flip-Flop with Scan Mux CP20K Series

* Positive edge triggered D Flip-Flop with pre-set, clear and single clock ¢ Soft Macrocell
input. Multiplexer on data input allows selection of D for normal opera- « 12 Gate Equivalents

tion or Tl for scan testing. e« 17 TPTs
* 3RLTs
Symbol Schematic
SDN
o! M
X21X
—p & o D
7] IN1
—Tl TE FDP1B a
—TE E CK
9
CDN I

Function Table

inputs Output
CDN |- SDN CK TE Tl

S| alalalo
aAlalalalalo|-w

EVERSEBLERUE R RNE RS
OO0 |d|o|=|oD

Ole|aloo~]|~
N[O
N[N NN [N
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FDPIC

CP20K Series D Flip-Flop with Clear
« Positive edge triggered D Flip-Flop with clear and single clock input. » Hard Macrocell
» 9 Gate Equivalents
* 7TPTs
» 2RLTs
Symbol Schematic
CDN
RLT L RLT
—p CK D ND2 AN2
———=n Q
=z ]
5 [ I
0
CK
Function Table Pin Load
Inputs Output Pin.  |Std Load
CDN CK B) Q CK 1.1
0 ? ? 0 D 0.5
1 T ? D CDN 2.0
1 1 ? Q
1 { ? Q
1 0 ? Q
Timing Parameters’
o intrinsic|- Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (nsid) 2 8 12 16 20
tep | CK(T) to Q({) with D(0) 413 0.14 4.7 5.3 5.8 6.4 6.9
tpp | CK(?) to Q(T) with D(1) 357 | 0206 | 44 | 52 | 60 | 69 | 7.7
tpp | CDN(!) to Q({) 176 | 0.189 | 25 3.3 4.0 4.8 5.5
ts | CDN(1) recovery CK(T) 1.2 | 0.000 | 1.2 1.2 1.2 1.2 1.2
ty | CDN(Q) hold CK(T) 2.72 | 0.000 | 2.7 2.7 2.7 2.7 2.7
tw | pulse width CDN(0) [use load on Q] 494 | 0189 | 5.7 6.5 7.2 8.0 8.7
ts | D(0) setup CK(T) 3.17 | 0.000 | 3.2 3.2 3.2 3.2 3.2
tg | D(1) setup CK(T) 3.16 | 0.000 | 3.2 3.2 3.2 3.2 3.2
ty | D(0) hold CK(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold CK(®) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
tw | pulse width CK(1) [use load on Q] 413 | 0.206 | 5.0 5.8 6.6 7.4 8.2
tw | pulse width CK(0) 3.24 | 0.000 | 3.2 3.2 3.2 3.2 3.2
1 Data for VCC = 5 V, T, = 250 G, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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FDPICB

D Flip-Flop with Clear

CP20K Series

« Positive edge triggered D Flip-Flop with clear and single clock input.

Output QN is the complement of Q.

Schematic

ND2

Hard Macrocell
6 Gate Equivalents

8 TPTs
2RLTs

RLT

Symbol
CDN .
RLT
—pCK De—w
E A
o QND-
v CK
Function Table
Inputs Outputs
CDN CK D Q QN
0 ? ? 0 Q
1 T ? D Q
1 1 ? Q Q
1 ! ? Q Q
1 0 ? Q Q

2-70

—Preliminary—

ND2 IN1
_—Do—< b Q
QN
Pin Load
Pin  |Std Load
CK 1.1
D 0.5
CDN 2.0
November 1992



FDPICB

CP20K Series D Flip-Flop with Clear
Timing Parameters’
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) 4 8 12 16 20

tpp | CK(T) to QN(T) with D(0) 3.49 | 0.208 | 4.3 5.2 6.0 6.8 7.6
tep | CK(T) to QN({) with D(1) 3.02 | 0.162 | 3.7 4.3 5.0 5.6 6.3
tpp | CK(T) to QN(T) with D(0) 3.49 | 0.208 | 4.3 5.2 6.0 6.8 7.6
tpp | QN(T) to Q({) with D(0) 1.21 0.183 | 2.0 2.8 3.5 4.3 5.1
tpp | CK(T) to QN({) with D(1) 3.02 | 0.162 | 3.7 4.3 5.0 5.6 6.3
tpp | QN(!) to Q(T) with D(1) 115 | 0.317 | 24 3.7 5.0 6.2 7.5
tep | CDN() to QN(T) 152 | 0295 | 2.7 3.9 5.1 6.2 7.4
tpp | CDN() to QN(T) 152 | 0295 | 2.7 3.9 5.1 6.2 7.4
tpp | QN(T) to Q({) with D(0) 1.21 0.193 | 2.0 2.8 3.5 4.3 5.1
tgs | CDN(1) recovery CK(T) 1.09 | 0.000 | 1.1 1.1 1.1 1.1 1.1
ty | CDN(0) hold CK(T) 275 | 0.000 | 2.8 2.8 2.8 2.8 2.8
tw | pulse width CDN(0) [use load on Q] 728 | 0271 | 8.4 95 | 105 | 116 | 127
ts | D(0) setup CK(T) 3.15 | 0.000 | 3.1 3.1 3.1 3.1 3.1
ts | D(1) setup CK(T) 3.14 | 0.000 | 3.1 3.1 3.1 3.1 3.1
ty | D(0) hold CK(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold CK(1) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
tw | pulse width CK(1) [use load on Q] 6.1 0271 | 7.2 8.3 94 | 104 | 115
tw | pulse width CK(0) 3.23 | 0.000 | 3.2 3.2 3.2 3.2 3.2

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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FDPICL

D Flip-Flop with Scan Mux CP20K Series
« Positive edge triggered D Flip-Flop with clear and single clock input. « Soft Macrocell
Multiplexer on data input allows selection of D for normal operation or  « 14 Gate Equivalents
Tl for scan testing. * 9TPTs
» 3RLTs
Symbol Schematic
MX21X
D
—1P IN1
Tl
T TE FDP1C
—TEZ CK
a
O
v CDN I

2-72

Function Table

Inputs Output

CDN CK TE Tl

alalalalalo
O ||| >~

ECIECEECY B PR P
JICY) I AR IR AR

O[T
OO0 |d|o|e|O
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FDPIN

CP20K Series D Flip-Flop
* Positive edge triggered D Flip-Flop with single clock input. ¢ Hard Macrocell
« 6 Gate Equivalents
* 3TPTs
¢ 2RLTs
Symbol Schematic
—D Qr— RLT RLT
D o]
_bek IN1

CK
Function Table Pin Load
Inputs Output Pin |Std Load
CK D Q CK 1.1
i) ? D D 0.5
1 ? Q
d ? Q
0 ? Q
Timing Parameters'
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (nsid) | 4 8 12 16 20
tpp | CK(T) to Q({) with D(0) 2.84 0.113 3.3 3.7 4.2 4.6 5.1
tep | CK(T) to Q(T) with D(1) 23 (0179 | 30 | 37 | 44 | 52 | 59
ts | D(0) setup CK(T) 324 | 0000 | 32 | 32 | 32 | 32 | 32
ts | D(1) setup CK(T) 3.15 0.000 3.1 3.1 3.1 3.1 3.1
ty | D(0) hold CK(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold CK(T) 0 0.000 | 00 | 00 | 00 | 0.0 | 00
tw | pulse width CK(1) [use load on Q] 284 | 0179 | 3.6 4.3 5.0 5.7 6.4
tw | pulse width CK(0) 3.24 | 0.000 3.2 3.2 3.2 3.2 3.2

1 Data for VCC = 5 V, T = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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FDPINB
D Flip-Flop CP20K Series

» Positive edge triggered D Flip-Flop with single clock input. The output  » Hard Macrocell

QN is the complement of Q. « 7 Gate Equivalents
e 3TPTs
* 2RLTs
Symbol Schematic
A ALT RLT
—bcK D o IN1
r ——I So—e— Q
A A

CK __{>o___. QN

Function Table Pin Load
Inputs Outputs Pin |Std Load
CK D Q QN CK 1.1
T ? D Q D 0.5
1 ? Q Q
{ ? Q Q
0 ? Q Q

Timing Parameters’

Type| Description Intrinsic| Drive | Delay Given Standard Load ns)?
: (ns) | (nsfd) | 4 8 12 16 20
tep | CK(T) to Q(4) with D(0) 293 (0113 | 34 | 38 | 43 | 47 | 52
tep | CK(T) to Q(T) with D(1) 248 | 018 | 32 | 39 | 46 | 54 | 6.1
tep | CK(?) to Q({) with D(0) 293 [ 0113 | 34 | 38 | 43 | 47 | 52
tep | Q() to QN(?) with D(0) 0.607 | 0296 | 1.8 | 30 | 42 | 53 | 65
tpp | CK(T) to Q(T) with D(1) 2.48 0.18 3.2 3.9 4.6 5.4 6.1
tep | Q(T) to QN(L) with D(1) 101 | 0148 | 16 | 22 | 28 | 34 | 40
tg | D(0) setup CK(T) 3143 [ 0000 | 31 | 31 | 31 | 31 | 3.1
ts | D(1) setup CK(1) 305 [ 0000 | 30 | 30 | 30 | 30 | 3.0
ty | D(0) hold CK(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold CK(T) 0 0.000 0.0 0.0 0.0 0.0 0.0
tw | pulse width CK(1) [use load on Q] 293 | 0.180 | 3.6 4.4 5.1 5.8 6.5
tw | pulse width CK(0) 3.14 | 0.000 3.1 3.1 3.1 3.1 3.1

1 Data for VCC = 5 V, T = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

FDPINL
D Flip-Flop with Scan Mux

« Positive edge triggered D Flip-Flop with single clock input. Multiplexer
on data input allows selection of D for normal operation or Tl for scan

testing.

Symbol

>CK
TI
TE

[ 1]

November 1992

Soft Macroceli

11 Gate Equivalents
5TPTs

3RLTs

FDPIN

Schematic
MX21X
D
IN1
Tl
TE
CK
Function Table
Inputs Output

CK TE Tl D Q
T 0 ? ? D
T 1 ? ? TI
1 ? ? ? Q
d ? ? ? Q
0 ? ? ? Q

—Preliminary—
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FDPI1S
D Flip-Flop with Set CP20K Series

* Positive edge triggered D Flip-Flop with pre-set and single clock input. + Hard Macrocell
8 Gate Equivalents

« 10 TPTs
* 2RLTs
Symbol Schematic
IN1
& SDN {>C -
z
°5 ¢ RLT L ALT
—pCK D NR2 OR2
s ) D
iy
CK
Function Table Pin Load
Inputs Output Pin  |Std Load
SDN CK D Q CK 1.1
0 ? ? 1 D 0.5
1 ) ? D SDN 1.0
1 1 ? Q
1 |’ ? Q
1 0 ? Q
Timing Parameters’
- Intrinsic| Drive | Delay Given Standard Load (ns)?
Type | Description (ns) | (ns/id) 4 8 12 16 20
tep | CK(T) to Q(L) with D(0) 455 | 0143 | 51 | 57 | 63 | 68 | 7.4
tpp | CK(T) to Q(T) with D(1) 364 | 0207 | 45 | 53 | 61 | 70 | 7.8
tep | SDN({) to Q(T) 296 | 0294 | 441 53 | 65 | 7.7 | 88
tg | SDN(1) recovery CK(1) 248 | 0000 | 25 | 25 | 25 | 25 | 25
ty | SDN(0) hold CK(1) 126 | 0000 | 13 | 1.3 | 13 | 13 | 1.3
tw | pulse width SDN(0) [use load on Q] 49 0.207 | 5.7 6.6 7.4 8.2 9.0
ts | D(0) setup CK(T) 345 | 0000 | 35 | 35 | 35 | 35 | 35
ts | D(1) setup CK(T) 3.08 | 0.000 | 3.1 3.1 3.1 3.1 3.1
ty | D(0) hold CK(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold CK(1) 0 0000 | 00 | 00 | 0.0 | 0.0 | 0.0
tw | pulse width CK(1) [use load on Q] 455 | 0207 | 5.4 6.2 7.0 7.9 8.7
tw | pulse width CK(0) 3.38 | 0.000 | 3.4 3.4 3.4 34 3.4

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

FDP1SB
D Flip-Flop with Set

» Positive edge triggered D Flip-Flop with pre-set and single clock input.
The output QN is the complement of Q.

* Hard Macrocell
» 8 Gate Equivalents

QN

2-77

+ 9TPTs
 2RLTs
Symbol Schematic
IN1
SDN .
- (l) >
D§ Q— RLT
' D " NR2 IN1
—bCK — NR2 T D40
A A
QNp- r
CK
Function Table Pin Load
Inputs Outputs Pin - {Std Load

SDN CK D Q QN CK 1.1

0 ? ? 1 Q D 0.5

1 T ? D Q SDN 1.0
1 1 ? Q Q
1 ! ? Q Q
1 0 ? Q Q
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FDPISB
D Flip-Flop with Set

CP20K Series

Timing Parameters’

Type| Description Intrinsic| Drive | Delay Given Standard Load (ns)?
{ns) | (ns/id) 4 8 12 16 20

tep | CK(T) to QN(T) with D(0) 3.84 | 0.307 | 5.1 6.3 7.5 8.8 10.0
tpp | CK(T) to QN({) with D(1) 3.05 0.14 3.6 4.2 4.7 5.3 5.8
tpp | CK(T) to QN(T) with D(0) 3.84 | 0.307 | 5.1 6.3 7.5 8.8 10.0
tpp | QN(T) to Q(!) with D(0) 157 | 0.195 | 24 3.1 3.9 4.7 55
tpp | CK(T) to QN({) with D(1) 3.05 0.14 3.6 4.2 4.7 5.3 5.8
tpp | QN({) to Q(T) with D(1) 1.07 | 0.315 | 2.3 3.6 4.9 6.1 7.4
tpp | SDN({) to QN({) 212 0.19 2.9 3.6 4.4 5.2 5.9
tpp | SDN({) to QN({) 2.12 0.19 2.9 3.6 4.4 5.2 5.9
tpp | QN({) to Q(T) with D(1) 1.07 | 0315 | 2.3 3.6 4.9 6.1 7.4
ts | SDN(1) recovery CK(T) 219 | 0.000 | 2.2 2.2 2.2 2.2 2.2
ty | SDN(0) hold CK(T) 1.25 | 0.000 | 1.2 1.2 1.2 1.2 1.2
tw | pulse width SDN(0) [use load on Q] 589 | 0.222 | 6.8 7.7 8.5 9.4 10.3
ts | D(0) setup CK(T) 342 | 0.000 | 34 34 34 3.4 3.4
ts | D(1) setup CK(T) 3.03 | 0.000 | 3.0 3.0 3.0 3.0 3.0
ty | D(0) hold CK(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold CK(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
tw | pulse width CK(1) [use load on Q] 7.73 | 0.275 | 8.8 9.9 11.0 | 121 | 13.2
tw | pulse width CK(0) 3.34 | 0.000 | 3.3 3.3 3.3 3.3 3.3

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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CP20K Series

FDPISL

D Flip-Flop with Scan Mux

« Positive edge triggered D Flip-Flop with pre-set and single clock input.
Multiplexer on data input allows selection of D for normal operation or

Tl for scan testing.

Symbol

November 1992

« Soft Macrocell
¢ 13 Gate Equivalents

« 12 TPTs
« 3RLTs

Schematic

SDN

MX21X
D
INT
Tl
T FDP1S
= Q
CK
Function Table
Inputs Output

SDN CK TE TI D Q
0 ? ? ? ? 1
1 7 0 ? ? D
1 T 1 ? ? T
1 1 ? ? ? Q
1 d ? ? ? Q
1 0 ? ? ? Q

—Preliminary—
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FJPIB

JK Flip-Flop with Set and Clear

CP20K Series

* Positive edge triggered JK Flip-Flop with pre-set, clear and single clock

input.

2-80

Symbol

14
Q

X SDND-

-QCDN

» Soft Macrocell

« 11 Gate Equivalents

* 15TPTs
« 3RLTs
Schematic
SDN
K
J FDP1B}
MX21X
CK
CDN i
Function Table
Inputs QOutput
CDN SDN CK J K Q
0 ? ? ? ? 0
1 0 ? ? ? 1
1 1 0 1 1 Q
1 1 T 0 1 0
1 1 T 1 0 1
1 1 T 0 0 Q
1 1 d ? ? Q
1 1 0 ? ? Q
1 1 1 ? ? Q

—Preliminary—
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FJPIBB
CP20K Series JK Flip-Flop with Set and Clear

« Positive edge triggered JK Flip-Flop with pre-set, clear and single clock * Soft Macrocell
input. Output QN is the complement of Q. 12 Gate Equivalents

* 17 TPTs
* 3RLTs
Symbol Schematic
3) SDN
J 5 — K
n
—5CK J | FoA1B
MX21X Q
2 CK
—K 8 QN— IN1
Y CDN b [: an

Function Table

Inputs Outputs
CDN | SDN CK

N (VN[O | |O |||~

alalalalalalalalo
Slalalalalalalole
=1 e A Y e BN O
Dlv[v|lo|lo|=|[=2|w|w|X
olololo|+|e|ol=|o|0
ollolfollol| ol ol ol ol ol 2
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FJPIBL

JK Flip-Flop with Scan Mux

CP20K Series

« Positive edge triggered JK Flip-Flop with pre-set, clear and single clock
input. Multiplexer on data input allows selection of normal operation or

scan testing.

2-82

Symbol

Cm
SDNpD-

> CK
TE=

-gCDh

Schematic

Soft Macrocell
16 Gate Equivalents

17 TPTs
4 RLTs

Tl
TE :
CK
FDP1B
CDN I
Function Table
Inputs Output
CDN | SDN | - CK TE Tl J K Q
0 ? ? ? ? ? ? 0
1 0 ? ? ? ? ? 1
1 1 ) 1 ? ? ? TI
1 1 T 0 ? 1 1 Q
1 1 T 0 ? 0 1 0
1 1 T 0 ? 1 0 1
1 1 T 0 ? 0 0 Q
1 1 l ? ? ? ? Q
1 1 0 ? ? ? ? Q
1 1 1 ? ? ? ? Q

—-Preliminary—

November 1992



CP20K Series

FJPIC
JK Flip-Flop with Clear

« Positive edge triggered JK Flip-Flop with clear and single clock input. * Soft Macrocell

13 Gate Equivalents

e 7TPTs
« 3RLTs
Symbol Schematic
—J Q— K
—TCcK J FDP1C
MX21X Q
z
— CK
K8
¢
CDN i
Function Table
Inputs Output
CDN CK J K Q
0 ? ? ? 0
1 T 1 1 Q
1 i) 0 1 0
1 T 1 0 1
1 T 0 0 Q
1 l ? ? Q
1 0 ? ? Q
1 1 ? ? Q
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FJPICB
JK Flip-Flop with Clear

CP20K Series

« Positive edge triggered JK Flip-Flop with clear and single clock input. ¢ Soft Macrocell

Output QN is the complement of Q.

Symbol

* 14 Gate Equivalents

* 9TPTs
« 3RLTs
Schematic
K
J FDP1C
MX21X Q
CK
INA
—| ~So—= QN
CDN

Function Table

Inputs Outputs
CDN | CK J K Q QN
0 ? ? ? 0 Q
1 T 1 1 Q Q
1 T 0 1 0 Q
1 T 1 0 1 Q
1 T 0 0 Q Q
1 1 ? ? Q Q
1 0 ? ? Q Q
1 1 ? ? Q Q

2-84
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FJPICL
CP20K Series JK Flip-Flop with Scan Mux

« Positive edge triggered JK Flip-Flop with clear and single clock input. » Soft Macrocell
Multiplexer on data input allows selection of normal operation or scan  « 18 Gate Equivalents

testing. e 9 TPTs
* 4RLTs
Symbol Schematic
K
—pCK
—Tl
—TE= Tl
K 8 TE FDP1C o
Q CcK
CDN i

Function Table
Inputs Output

CDN

Q
A
—
m
|

e el el e e e el B =)
I el i e e e )
N(vliv|olo|lolo|—= v
R I I Y S N S
N[V O | = ||
ESIENIES Ao RN PR R N e N
OI0I0ID|=|o|0ldiclO
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FJPIN

JK Flip-Flop CP20K Series
« Positive edge triggered JK Flip-Flop with single clock input. * Soft Macrocell
* 10 Gate Equivalents
* 3TPTs
* 3RLTs
Symbol Schematic
—>CK K
J FDP1N
—lk MX21X Q
CK

Function Table

Inputs Output

CK J K Q

i) 1 1 Q

T 0 1 0

T 1 0 1

T 0 0 Q

d ? ? Q

0 ? ? Q

1 ? ? Q
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CP20K Series

FJPINB
JK Flip-Flop

« Positive edge triggered JK Flip-Flop with single clock input. The output

QN is the complement of Q.

Symbol

—p CK

QN

November 1992

Soft Macrocell
11 Gate Equivalents

* 5TPTs
« 3RLTs
Schematic
K
J FDP1N
MX21X Q
CK
IN1

Function Table

Inputs Qutputs
CK J K Q QN
T 1 1 Q Q
T 0 1 0 Q
T 1 0 1 Q
T 0 0 Q Q
l ? ? Q Q
0 ? ? Q Q
1 ? ? Q Q

—Preliminary—

R
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FJPINL
JK Flip-Flop with Scan Mux

CP20K Series

» Positive edge triggered JK Flip-Flop with single clock input. Multiplexer « Soft Macrocell

on data input allows selection of normal operation or scan testing. » 15 Gate Equivalents
*« 5TPTs
- 4RLTs
Symbol Schematic
K
—J
J
:’TfK MX21X | MX21X
TE IN1
—K Tl
TE FDP1N
Q
CK
Function Table
Inputs Output |
CK TE T J K Q |
T 1 ? ? ? T
T 0 ? 1 1 Q
T 0 ? 0 1 0
T 0 ? 1 0 1
T 0 ? 0 0 Q
J ? ? ? ? Q
0 ? ? ? ? Q
1 ? ? ? ? Q
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CP20K Series

FJPIS
JK Flip-Flop with Set

« Positive edge triggered JK Flip-Flop with pre-set and single clock input.

Soft Macrocell
12 Gate Equivalents

* 10 TPTs
* 3RLTs
Symbol Schematic
O SDN
—J E Q—
7 K
—p>CK
J o]
MX21X Q
—K CK
FDP1S

Function Table

Inputs

Qutput

SDN CK

_L_k—L—L—L—L—LO
s lole|2 2|2 >~
NN O = |O|=2 Ve

.Q.Q.QOO_L_L.Qx

OO0~ o 0l~i0

November 1992 —-Preliminary—
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FJPISB
JK Flip-Flop with Set CP20K Series

* Positive edge triggered JK Flip-Flop with pre-set and single clock input. + Soft Macrocell

The output QN is the complement of Q. » 13 Gate Equivalents
* 12 TPTs
+ 3RLTs
Symbol Schematic
4 SDN
—J & o K
n
—>CK J \ FDP1S
MX21X Q
CK
—K QNp- INt

o

Function Table

Inputs Qutputs
SDN CK

el el bl el e N BN B R =]
el b el el el
N[ VO| 2O [
EVIRS IR N =R = N = PN, ) x
ollollol ol ol ol of| oIl 2

OO0 |=|eo|0|= 0
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FJPISL
CP20K Series JK Flip-Flop with Scan Mux

« Positive edge triggered JK Flip-Flop with pre-set and single clock input. « Soft Macrocell
Multiplexer on data input allows selection of normal operation or scan  « 17 Gate Equivalents

testing. e 12 TPTs
* 4RLTs
Symbol Schematic
o)
—v & o
(7}
—>CK
—T
—TE
—K
- Q

FDP1S

Function Table
Inputs Output

19
Z
o
PN

TE

=

Dlwivlo|alofa]o|oe
v |wlolo|a|alw]wx
00|00 |=lolold| =IO

I ) 2 Y g Y Y Y Y
N[V [ VO |O|O[(O|—=]
N[N NN [N NN NN
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FTPIC

Toggle Flip-Flop CP20K Series
« Positive edge-triggered toggle flip-flop with clear. ¢ Hard Macrocell
» 8 Gate Equivalents
« 8TPTs
« 2RLTs
Symbol Schematic
CDN
Q I
RLT
—p>CK BLT ND2 ND2 IN1
] Q
- [ s e D 2 o P
(&)
(l)
CK
Function Table Pin Load
Inputs Output Pin _ |Std Load
CDN CK Q CK 1.1
0 ? 0 CDN 2.0
1 T Q
1 1 Q
1 { Q
1 0 Q

Timing Parameters'

Type| Description Intrinsic| Drive | Delay Given Standard Load (ns)®
(ns) | (ns/id) 4 8 12 16 20

tpp | CK(T) to Q1) 44 | 0193 | 5.2 5.9 6.7 7.5 8.3
tpp | CK(T) to Q(1) 417 | 022 | 50 | 59 | 68 | 7.7 | 86
tep | CDN({) to Q({) 2.08 | 0.272 | 3.2 4.3 5.3 6.4 7.5
tg | CDN(1) recovery CK(T) 1.12 | 0.000 | 1.1 1.1 1.1 1.1 1.1
ty | CDN(0) hold CK(1) 272 | 0000 | 27 | 27 | 27 | 27 | 27
tw | pulse width CDN(0) [use load on Q] 5.11 0.272 | 6.2 7.3 8.4 9.5 10.5
tw | pulse width CK(1) [use load on Q] 4.4 0.272 | 5.5 6.6 7.7 8.7 9.8
tw | pulse width CK(0) 3.18 | 0.000 | 3.2 3.2 3.2 3.2 3.2

1 Data for VCC = 5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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FTPI1S

CP20K Series Toggle Flip-Flop
« Positive edge-triggered toggle flip-flop with set. + Hard Macrocell
» 8 Gate Equivalents
« 9TPTs
* 2RLTs
Symbol Schematic
IN1
5 SDN {>o
a8 o—
7]
_ RLT L RLT
> CK NR2 INT

:: NR2 _D°—‘ I: L . Q

CK
Function Table Pin Load
Inputs Output Pin |Std Load
SDN CK Q CK 1.1
0 ? 1 SDN 1.0
1 i) Q
1 1 Q
1 l Q
1 0 Q
Timing Parameters’
. Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (nsid) 4 8 12 16 20
tpp | CK(T) to Q({) 497 | 0195 | 57 6.5 7.3 8.1 8.9
tpp | CK(T) to Q(T) 4.04 | 0219 | 49 5.8 6.7 7.5 8.4
tpp | SDN({) to Q(T) 3.08 | 0312 | 43 5.6 6.8 8.1 9.3
tg | SDN(1) recovery CK(T) 2.2 0.000 | 2.2 2.2 2.2 2.2 2.2
ty | SDN(O) hold CK(T) 129 | 0.000 | 1.3 1.3 1.3 1.3 1.3
tw | pulse width SDN(0) [use load on Q] 514 | 0219 | 6.0 6.9 7.8 8.6 9.5
tw | pulse width CK(1) [use load on Q] 497 | 0.274 | 6.1 7.2 8.3 9.4 10.5
tw | pulse width CK(0) 3.39 | 0.000 | 3.4 3.4 3.4 3.4 3.4

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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HAI
Half Adder CP20K Series

« 1-Bit Half Adder

Hard Macrocell
5 Gate Equivalents

*« 5TPTs
« 1 RLTs
Symbol Schematic
RLT
A
—d e S
—A S— /|\
—B co|- B
AN2

Function Table Pin Load
Inputs Outputs Pin |Std Load
A B S cO A 1.8
0 0 0 0 B 1.6
1 0 1 0
0 1 1 0
1 1 0 1

Timing Parameters’

- Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 1 8 12 16 50
tpp | A(T) to S(T) with B(0) 235 (0179 | 31 | 38 | 45 | 52 | 59
tpp | A(L) to S({) with B(0) 239 | 0147 | 3.0 | 36 | 42 | 47 | 53
tpp | A(T) to S({) with B(1) 287 | 0113 | 33 | 38 | 42 | 47 | 5.1
tep | A(d) to S(T) with B(1) 234 | 025 | 33 | 43 | 53 | 63 | 7.3
tpp | B(T) to S(T) with A(0) 222 | 0179 | 29 | 37 | 44 | 51 | 58
tpp | B({) to S({) with A(0) 231 | 0147 | 29 | 35 | 41 | 47 | 53
tpp | B(T) to S() with A(1) 279 | 0113 | 32 | 37 | 41 | 46 | 5.
tpp | B(L) to S(T) with A(1) 242 | 025 | 34 | 44 | 54 | 64 | 74
tep | A(T) to CO(T) 154 | 0203 | 24 | 32 | 40 | 48 | 56
tpp | A() to CO({) 168 | 019 | 24 | 32 | 40 | 47 | 55
tep | B(T) to CO(T) 16 | 0202 | 24 | 32 | 40 | 48 | 56
tep | B({) to CO({) 1.7 | 0191 | 25 | 32 | 40 | 48 | 55

1 Data for VCC = 5V, T = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

IN1

Inverter

« Inverter, 1X Drive

» Hard Macrocell
1 Gate Equivalents

¢ 2TPTs
* 0RLTs

Symbol Schematic

—

—IA[:;

Function Table Pin Load
Input | Output Pin. |Std Load
A ZN A 1.0
? A
Timing Parameters’!
i Intrinsic| Drive | Delay Given Standard Load (ns)?
Type1 Description (ns) | (nsid) [ 4 8 15 16 20
tep | A(T) to ZN({) 1.08 | 0.145 | 1.7 2.2 2.8 3.4 4.0
tep | A(d) to ZN(T) 066 | 0.289 | 1.8 3.0 4.1 5.3 6.4
1 Data for VCC = 5 V, T = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
2-95
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ININ

Inverter CP20K Series
« Inverter, 1X Pull-up, 2X Pull-down ¢ Hard Macrocell
¢ 1 Gate Equivalents
. 4TPTs
* 0RLTs
Symbol Schematic
o
A ZN A
ZN
1[ |
I |
Function Table Pin Load
input | Output Pin  {Std Load
A ZN A 1.4
? A
Timing Parameters’
L Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (nsiid) 2 P 12 16 50
tpp | A(T) to ZN(L) 0957 | 0111 | 1.4 | 18 | 23 | 27 | 3.2
tpp | A() to ZN(T) 0.668 | 0.286 1.8 3.0 4.1 5.2 6.4

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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INIP

CP20K Series Inverter
« Inverter, 1X Pull-down, 2X Pull-up « Hard Macrocell
» 1 Gate Equivalents
* 4 TPTs
« ORLTs
Symbol Schematic
o
A ZN A l
) ZN
—
Function Table Pin Load
Input | Output Pin.  |Std Load
A ZN A 1.6
? A
Timing Parameters’
e Intrinsic| Drive | Delay Given Standard Load (ns)®
Typo| Description ns) |shd) [ 4 | 8 | 12 | 16 | 20
top | A(T) to ZN(L) 0945 | 0.144 | 15 | 21 | 27 | 32 | 38
tep | A() to ZN(T) 0.846 | 0.188 | 1.6 24 | 3.1 3.9 4.6

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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INIR
Inverter CP20K Series

Hard Macrocell
1 Gate Equivalents

* Inverter using an RLT

« 0 TPTs
* 1RLTs
Symbol Schematic
o)
RLT
A ZN
A ZN
]
Function Table Pin Load
Input | Output Pin |Std Load
A ZN A 0.4
? A

Timing Parameters'

Intrinsic| Drive Delay Given Standard Load (ns)®

(ns) | (ns/id) 4 8 12 16 20
top | A(T) to ZN(L) 279 | 0113 | 32 | 37 | 41 | 46 | 54
top | AL) to ZN(T) 208 | 025 | 31 | 41 | 51 | 61 | 71

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

Type | Description
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CP20K Series

IN2

Inverter

. Inverter, 2X Drive

Symbol

Function Table

Input | Qutput
A ZN
? A

Har
1G

d Macrocell
ate Equivalents

« 4TPTs
- OR

Schematic

LTs

Timing Parameters’

ZN
| |
[l

Pin Load
Pin |Std Load
A 2.0

] T : T . 2

o Intrinsic | Drive Delay Given Standard Load (ns)

Type| Descr ‘p?'D“ (ns) | (nsid) | 4 8 12 | 16 | 20
top | A(T) to ZN({) | 0843 | 0111 | 13 | 1.7 | 22 | 26 | 31
top | A(L) to ZN(T) 0694 | 0183 | 1.4 | 22 | 29 | 36 | 4.4

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.

November 1992

—Preliminary—
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IN2P

Inverter CP20K Series
« Inverter, 2X Pull-down, 3X Pull-up drive. « Hard Macrocell
« 2 Gate Equivalents
¢ 4TPTs
* 0 RLTs
Symbol Schematic
Q
A ZN A
ZN
IRl
| I
Function Table Pin Load
Input | Output Pin |Std Load
A ZN A 2.6
? A
Timing Parameters!
o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (nsiid) 4 a 12 15 %0
tep | A(T) to ZN(l) . 0.866 | 0137 | 1.4 | 20 | 25 | 31 | 36
tpp | A() to ZN(T) 0797 | 0182 | 15 | 22 | 3.0 | 3.7 | 4.4

1 DataforVCC =5V, T;= 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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IN2PP

CP20K Series Inverter
* Inverter, 2X Pull-down, 4X Pull-up drive. + Hard Macrocell
* 2 Gate Equivalents
« 6 TPTs
* 0RLTs
Symbol Schematic
o o o
A ZN A ’44 ‘_4
i : ZN

Function Table
Input | Output
A ZN
? A

__|

Timing Parameters'

—
Pin Load
Pin  |Std Load
A 3.2

Delay Given Standard Load (ns)?

Type| Description Intrinsic| Drive
(ns) | (ns/id) 4 8 12 16 20
tpp | A(T) to ZN() 0.776 | 0.109 1.2 1.6 2.1 2.5 3.0
tep | A({) to ZN(T) 0.697 | 0.134 1.2 1.8 2.3 2.8 3.4
1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
2-101
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IT1

Three-State Inverter

CP20K Series

« Inverting three-state buffer, 1X drive. Macrocell must be used in con-
junction with a three-state bus receiver (see 1Z1 and NZ1).

» Hard Macrocell

1 Gate Equivalents

« 3TPTs
* 0RLTs
Symbol Schematic
E
o
——
E
A ZN —
A 1 — ZN
—
Function Table Pin Load
Inputs Output Pin |Std Load
A E ZN A 1.0
? 0 4 E 05
1 A
Timing Parameters'

Tvoe| Descriotion Intrinsic| Drive Delay Given Standard Load (ns)?
yp p (ns) | (nsid) | 4 8 12 | 16 | 20
tpp A(i«) o ZN(T)

1 Data for VCC = 5V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.

November 1992
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CP20K Series

171

Three-State Bus Receiver

* Inverting three-state bus receiver. Note: A bus receiver cell must be
used in conjunction with three-state bus drivers.

Symbol

A ZN

Function Table

Input | Output

A ZN

? A

Schematic

Timing Parameters

Hard Macrocell
2 Gate Equivalents

9 TPTs
0 RLTs

Pin Load

Pin

Std Load

A

1.0

ZN

Tvoe| Descriotion Intrinsic| Drive Delay Given Standard Load (ns)
P P (ns) | (ns/id) | 4 8 12 16 20
tep | A(T) to ZN()
tPD A(~L) to ZN(T)
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LDNB
D Latch with Set and Clear CP20K Series

+ D-Latch with clear and set. Latch is transparent when GN is asserted * Hard Macrocell
low and is latched when GN is high. 5 Gate Equivalents

« 9TPTs
* 1RLTs
Symbol Schematic
RLT
o, |
D é Ql— 4 OA21 IN1
Q
. s %_DH
=z
=) IN1
o SDN
CON#—r—n—————
Function Table Pin Load
Inputs Output Pin |Std Load
CDN | SDN GN D Q GN 0.5
0 ? ? ? 0 D 0.5
1 0 ? ? 1 CDN 1.0
1 1 0 ? D SDN 1.0
1 1 1 ? Q
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LDNB

CP20K Series D Latch with Set and Clear
Timing Parameters’
- Intrinsic| Drive Delay Given Standard Load (ns)?

Type| Description (ns) | (ns/id) 2 8 P P 20
tpp | GN() to Q({) with D(0) 477 | 0203 | 56 | 64 | 72 | 80 | 88
tpp | GN({) to Q(T) with D(1) 428 | 0294 | 55 6.6 7.8 9.0 | 10.2
tep | D(T) to Q(T) 4.2 0.207 | 5.0 5.9 6.7 7.5 8.3
tep | D) to Q) 486 | 0203 | 5.7 6.5 7.3 8.1 8.9
tpp | CDN(L) to Q({) 175 | 0191 | 25 | 33 | 40 | 48 | 56
tpp | CDN(T) to Q(T) 1.89 | 0.205 | 2.7 3.5 4.4 5.2 6.0
tep | SDN({) to Q(T) 3.26 | 0.295 | 4.4 5.6 6.8 8.0 9.2
tpp | SDN(T) to Q({) 364 | 0149 | 42 | 48 | 54 | 60 | 66
ts | D(0) setup GN(T) 4.16 | 0.000 | 4.2 4.2 4.2 4.2 4.2
ts | D(1) setup GN(T) 3.42 | 0.000 | 34 34 3.4 3.4 3.4
tw | pulse width GN(0) 4.07 | 0.000 | 4.1 4.1 4.1 4.1 4.1
ts | CDN(1) recovery GN(T) 111 | 0.000 | 1.1 1.1 1.1 1.1 1.1
ty | CDN(0) hold GN(T) 2.72 | 0.000 | 2.7 2.7 2.7 2.7 2.7
tw | pulse width CDN(0) 356 | 0.000 | 36 | 36 | 36 | 36 | 36
ts | SDN(1) recovery GN(T) 294 | 0.000 | 2.9 2.9 2.9 2.9 29
ty | SDN(0) hold GN(T) 141 | 0.000 | 14 1.4 1.4 1.4 1.4
tw | pulse width SDN(0) 468 | 0.000 | 4.7 4.7 47 4.7 4.7

1 Data for VCC =5V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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LDNC
D Latch with Clear CP20K Series

* D-Latch with clear. Latch is transparent when GN is asserted low and ¢ Hard Macrocell
is latched when GN is high. 4 Gate Equivalents

¢ 5TPTs
+ 1 RLTs
Symbol Schematic
CDN
—D Q— RLT
-C>GN Ds— ND2 IN1 5
4 D
8 A
Q
GN#—
Function Table Pin Load
Inputs Output Pin |Std Load
CDN GN D Q GN 0.5
0 ? ? 0 D 0.5
1 0 ? D CDN 1.0
1 1 ? Q
Timing Parameters’
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) 4 8 12 16 20
tep | GN() to Q(L) with D(0) 37 | 019 | 45 | 52 | 60 | 67 | 75
tep | GN({) to Q(T) with D(1) 381 | 0.291 | 5.0 6.1 7.3 8.5 9.6
tep | D(T) to Q(1) 373 | 0205 | 46 | 54 | 62 | 70 | 78
tep | D({) to Q) 379 | 019 | 46 | 53 | 61 | 6.8 | 76
tpp | CDN(!) to Q(L) 175 | 0191 | 25 | 33 | 40 | 48 | 56
tpp | CDN(T) to Q(1) 163 | 0202 | 24 | 32 | 41 | 49 | 57
ts | D(0) setup GN(T) 3.25 | 0.000 | 3.2 3.2 3.2 3.2 3.2
ts | D(1) setup GN(T) 32 | 0000 | 32 | 32 | 32 | 32 | 32
ty | D(0) hold GN(T) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold GN(T) 0 0.000 | 00 | 00 | 0.0 | 00 | 0.0
tw | pulse width GN(0) 3.28 | 0.000 3.3 3.3 3.3 3.3 3.3
ts | CDN(1) recovery GN(T) 1.14 | 0.000 | 1.1 1.1 1.1 1.1 1.1
ty | CDN(0) hold GN(T) 274 [ 0000 | 27 | 27 | 27 | 27 | 27
tw | pulse width CDN(0) 371 | 0000 | 37 | 37 | 37 | 37 | 37

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

2-106 —Preliminary— November 1992




CP20K Series

LDNN
D Latch

* D-Latch. Latch is transparent when GN is asserted low and is latched Hard Macrocell

when GN is high.

Symbol
-GN
Function Table
Inputs Output
GN D Q
0 ? D
1 ? Q

Timing Parameters

* 3 Gate Equivalents

« 2TPTs
* 1RLTs
Schematic
RLT
De__ |
j . Q
IN1
GN, |
Pin Load
Pin |Std Load
GN 0.5
D 0.5

1

Type| Description

Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) (ns/ld) 4 8 12 16 20

237 | 0.147 | 3.0 3.5 4.1 4.7 5.3

top | GN() to Q(4) with D(0)
top | GN(J) to Q(T) with D(1)

2.58 0.25 3.6 4.6 5.6 6.6 7.6

tpD D(T) to Q(T)

2.5 0.18 3.2 3.9 4.7 5.4 6.1

tpp D(~L) to Q(»L)

246 | 0.147 | 3.0 3.6 4.2 4.8 5.4

ts | D(0) setup GN(T) [use load Q]

246 | 0.147 | 3.0 3.6 4.2 4.8 5.4

ts | D(1) setup GN(T) [use load Q]

25 0.180 | 3.2 3.9 4.7 5.4 6.1

t, | D(0) hold GN(T)

0 0.000 | 0.0 0.0 0.0 0.0 0.0

t, | D(1) hold GN(T)

0 0.000 | 0.0 0.0 0.0 0.0 0.0

tw | pulse width GN(0) [use load on Q]

258 | 0180 | 3.3 4.0 4.7 5.5 6.2

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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LDNS
D Latch with Set CP20K Series

« D-Latch with set. Latch is transparent when GN is asserted low and is ¢ Hard Macrocell

latched when GN is high. * 4 Gate Equivalents
* 6 TPTs
* 1 RLTs
Symbol Schematic
IN1
A SDN o
—D E Q— RLT
@ D
_>GN — NR2 IN1

GN
Function Table Pin Load
Inputs Output Pin  |Std Load

SDN GN D Q GN 0.5

0 ? ? 1 D 0.5

1 0 ? D SDN 1.0

1 1 ? Q
Timing Parameters'
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (ns/id) | 4 8 12 16 20
tpp | GN({) to Q(L) with D(0) 415 | 0195 | 49 | 57 | 65 | 7.3 | 8.1
tep | GN({) to Q(T) with D(1) 3.83 | 0294 | 5.0 6.2 74 | 85 9.7
tpp | D(T) to Q(T) 3.74 | 0.207 | 46 5.4 6.2 7.1 7.9
tpp | DY) to Q() 424 | 0195 | 50 | 58 | 66 | 7.4 | 8.1
tep | SDN(L) to Q(1) 233 | 0293 | 35 | 47 | 58 | 70 | 82
tpp | SDN(T) to Q() 279 | 0.144 | 3.4 39 | 45 | 5.1 57
ts | D(0) setup GN(T) with SDN(1) 359 | 0000 | 36 | 36 | 36 | 36 | 36
tg | D(1) setup GN(T) with SDN(1) 31 | 0000 | 31 | 31 | 31 | 31 | 3.1
tw | pulse width GN(0) with SDN(1) 35 [ 0000 | 35 | 35 | 35 | 35 | 35
ts | SDN(1) recovery GN(T) 215 | 0.000 | 2.1 2.1 2.1 2.1 2.1
ty | SDN(0) hold GN(T) 145 | 0.000 | 1.4 1.4 1.4 1.4 1.4
tw | pulse width SDN(0) 3.83 0.000 3.8 3.8 3.8 3.8 3.8

1 Data for VCC =5V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

LDPB

D Latch with Set and Clear

 D-Latch with clear and set.
high and is latched when G is low.

Latch is transparent when G is asserted .

Hard Macrocell

5 Gate Equivalents

e 7TPTs
« 1RLTs
Symbol Schematic
L RLT
& a—
g e d ND2  Np2 INT
G
a Go |
(&)
SDN
CDN»—
Function Table Pin Load
Inputs Output Pin |Std Load
CDN SDN G D Q G 0.6
0 ? ? ? 0 D 0.4
1 0 ? ? 1 CDN 1.0
1 1 1 ? D SDN 1.0
1 1 0 ? Q
November 1992 —Preliminary—
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LDPB
D Latch with Set and Clear CP20K Series

Timing Parameters’

Type| Description Intrinsic| Drive | Delay Given Standard Load (ns)?

(ns) | (ns/ld) 4 8 12 16 20
top | G(1) to Q(L) with D(0) 469 | 0141 | 53 | 58 | 6.4 | 69 | 7.5
top | G(T) to Q(1) with D(1) 484 | 0205| 57 | 65 | 7.3 | 81 | 89
tep | D(T) to Q(T) 4.91 0.205 57 6.5 7.4 8.2 9.0
top | D) to Q) 479 10191 | 56 | 63 | 71 | 78 | 86
top | CDN({) to Q({) 176 | 0191 | 25 | 33 | 40 | 48 | 56
top | CDN(T) to Q(T) 165 | 0202 | 25 | 33 | 41 | 49 | 57
top | SDN(L) to Q(1) 254 | 0289 | 37 | 49 | 60 | 7.2 | 83
top | SDN(T) to QL) 282 | 0141 | 34 | 39 | 45 | 51 | 56
ts | D(0) setup G({) 425 [ 0000 | 42 | 42 | 42 | 42 | 42
ts | D(1) setup G({) 437 | 0000 | 44 | 44 | 44 | 44 | 44
tw | pulse width G(1) 4.3 0.000 4.3 43 43 4.3 4.3
ts | CDN(1) recovery G(T) 11 10000 14 | 11 | 1.1 [ 1.1 | 14
ty | CDN(O) hold G(T) 3.25 0.000 3.2 3.2 3.2 3.2 3.2
tw | pulse width CDN(0) 342 | 0000 | 34 | 34 | 34 | 34 | 34
t SDN(1) recovery G({) 228 | 0.000 | 23 2.3 23 2.3 2.3
t; | SDN(0) hold G({) 219 | 0000 | 22 | 22 | 22 | 22 | 22
tw | pulse width SDN(0) 427 0.000 4.3 4.3 4.3 4.3 4.3

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

LDPC
D Latch with Clear

« D-Latch with clear. Latch is transparent when G is asserted high and

is latched when G is low.

Hard Macrocell
4 Gate Equivalents

« 7TPTs
* 1RLTs
Symbol Schematic
CDN INT
._>G

z RLT

8 NR2 IN1

Q D ) >°_ |>° ‘

Function Table

Inputs Output
CDN G D Q
0 ? ? 0
1 1 ? D
1 0 ? Q

Timing Parameters’

IN1

Do @

Pin Load

Pin

Std Load

G

0.6

D

0.4

CDN

1.0

- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 Y 8 12 P ( 50
tpp | G(T) to Q(4) with D(0) 439 | 0.141 5.0 5.5 6.1 6.6 7.2
tep | G(T) to Q(T) with D(1) 5.05 | 0.205 | 5.9 6.7 75 8.3 9.1
tpp | D(T) to Q(T) 513 | 0.205 | 5.9 6.8 7.6 8.4 9.2
tpp | D) to Q) 45 0.19 5.3 6.0 6.8 7.5 8.3
tpp | CDN() to Q) 2.9 0.19 3.7 44 5.2 5.9 6.7
tpp | CDN(T) to Q(T) 3.27 | 0.205 | 41 4.9 5.7 6.5 7.4
ts | D(0) setup G({) 4.05 | 0.000 | 4.0 4.0 4.0 4.0 4.0
ts | D(1) setup G({) 466 | 0.000 | 47 4.7 47 4.7 47
ty | D(0) hold G({) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold G({) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
tw | pulse width G(1) 459 | 0.000 | 4.6 4.6 4.6 4.6 4.6
tg | CDN(1) recovery G(T) 2.86 | 0.000 | 2.9 2.9 2.9 2.9 2.9
ty | CDN(0) hold G(T) 1.63 | 0.000 | 1.6 1.6 1.6 1.6 1.6
tw | pulse width CDN(0) 3.64 | 0.000 | 3.6 3.6 3.6 3.6 3.6

1 DataforVCC =5V, T;= 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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LDPN
D Latch CP20K Series

* D-Latch. Latch is transparent when G is asserted high and is latched + Hard Macrocell
when G is low. 3 Gate Equivalents

« 2TPTs
* 1RLTs
Symbol Schematic
RLT
— Q—
IN1
—>G D o Q

Function Table Pin Load
Inputs Output Pin |Std Load
G D Q G 0.6
1 ? D D 04
0 ? Q

Timing Parameters'

- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 8 12 16 20
tpp | G(T) to Q({) with D(0) 296 | 0.141 | 35 | 4.1 46 | 52 | 58
tpp | G(T) to Q(T) with D(1) 3.29 | 0.207 | 4.1 4.9 5.8 6.6 7.4
tpp | D(T) to Q(T) 3.36 | 0.207 | 4.2 5.0 5.8 6.7 7.5
tpp | D) to Q) 3.07 0.19 3.8 4.6 5.3 6.1 6.9
ts | D(0) setup G({) 254 | 0.000 | 25 25 2.5 25 25
ts | D(1) setup G({) 282 | 0.000 | 2.8 2.8 2.8 2.8 2.8
ty | D(0) hold G({) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
ty | D(1) hold G({) 0 0.000 | 0.0 0.0 0.0 0.0 0.0
tw | pulse width G(1) 2.74 | 0.000 | 2.7 2.7 2.7 2.7 2.7

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

LDPS

D Latch with Set

 D-Latch with set. Latch is transparent when G is asserted high and is

latched when G is low.

+ Hard Macrocell

¢ 4 Gate Equivalents

Symbol
o)
7]
— G
Function Table
Inputs Output
SDN G D Q
0 ? ? 1
1 1 ? D
1 0 ? Q

Timing Parameters

1

* 6 TPTs
« 1RLTs
Schematic
L RLT
AN2

Pin Load
Pin |Std Load
G 0.6
D 0.4
SDN 1.0

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) 4 8 12 16 20

tpp | G(T) to Q({) with D(0) 452 0.14 5.1 5.6 6.2 6.8 7.3
tep | G(T) to Q(T) with D(1) 4.61 0.205 | 5.4 6.3 7.1 7.9 8.7
tep | D(T) to Q(T) 467 | 0205 | 55 6.3 7.1 8.0 8.8
tpp | D({) to Q) 4.63 0.19 5.4 6.1 6.9 7.7 8.4
tpp | SDN({) to Q(T) 2.31 0.29 3.5 4.6 5.8 6.9 8.1
tep | SDN(T) to Q({) 2.66 0.14 3.2 3.8 4.3 4.9 5.5
tg | D(0) setup G({) with SDN(1) 4.2 0.000 | 4.2 4.2 4.2 4.2 4.2
ts | D(1) setup G({) with SDN(1) 425 | 0.000 | 4.2 4.2 4.2 4.2 4.2
tw | pulse width G(1) with SDN(1) 4.18 | 0.000 | 4.2 4.2 4.2 4.2 4.2
ts | SDN(1) recovery G({) 2.23 | 0.000 | 2.2 2.2 2.2 2.2 2.2
ty | SDN(0) hold G({) 219 | 0.000 | 2.2 2.2 2.2 2.2 2.2
tw | pulse width SDN(0) 412 | 0.000 | 4.1 4.1 4.1 4.1 4.1

1 Data for VCC = 5 V, T, = 25 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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LSNN

Set-Reset Latch

CP20K Series

* SR Latch (cross-coupled NAND gates). Set (SN) and re-set (RN)are
asserted low. Both Q and QN are high when both set and re-set are .

Hard Macrocell
4 Gate Equivalents

asserted. Note: If SN and RN are released at the same time the final « 0TPTs
state of the latch is not predictable. « 2RLTs
Symbol Schematic
o}
RLT
-OSN Q—
SN Q
T
-QRN QN—
RN { " QN
RLT
Function Table Pin Load
Inputs Outputs Pin |Std Load
SN RN Q QN SN 0.4
0 ? 1 RN RN 0.4
? 0 SN 1
| 1 Q QN
Timing Parameters'
I Intrinsic| Drive Delay Given Standard Load (ns)?
T D
ype| Description (ns) (ns/ld) 4 8 12 16 20
tep | SN(T) to Q) 291 | 0113 | 34 3.8 4.3 47 5.2
tpp | RN(T) to QN({) 291 | 0.113 | 3.4 3.8 4.3 4.7 5.2
tpp | SN({) to Q(T) 2.41 0.25 3.4 44 5.4 6.4 74
top | RN({) to QN(T) 241 | 025 | 34 | 44 | 54 | 64 | 7.4
tpp | SN{) to Q(T) 2.41 0.25 3.4 44 5.4 6.4 7.4
tpp | Q(T) to QN({) with RN(1) 273 | 0113 | 3.2 3.6 4.1 4.5 5.0
tpp | RN({) to QN(T) 2.41 0.25 34 44 54 6.4 7.4
tep | QN(T) to Q(J) with SN(1) 273 | 0113 | 3.2 3.6 4.1 4.5 5.0
tw | pulse width SN(0) [use load on QN] 6.27 | 0.147 | 6.9 7.4 8.0 8.6 9.2
tw | pulse width RN(0) [use load on Q] 6.27 | 0.147 | 6.9 7.4 8.0 8.6 9.2
1 Data for VCC =5V, T; = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

MJj23
Majority 2-of-3 Gate

« Majority 2-0f-3 “Voter”, Inverting

» Hard Macrocell

» 3 Gate Equivalents
* 6 TPTs

* 0RLTs

Schematic

ZN

Symbol
— A
B
—C
Function Table
Inputs Output
A B C ZN
0 0 ? 1
0 ? 0 1
? 0 0 1
1 1 ? 0
1 ? 1 0
? 1 1 0
November 1992

Pin Load

Pin |Std Load
2.0
1.9
1.0

O|m|>
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MJj23
Majority 2-of-3 Gate CP20K Series

Timing Parameters'

- Intrinsic| Drive Delay Given Standard Load (ns)?

Type| Description (ns) | (nsiid) | 4 8 12 16 | 20
top | A(T) to ZN({) with B(0) C(1) 164 | 0154 | 23 | 29 | 35 | 41 | 47
top | AL) to ZN(T) with B(0) C(1) 13 | 0434 | 30 | 48 | 65 | 82 | 100
top | B(T) to ZN({) with A(0) C(1) 137 | 0209 | 22 | 30 | 39 | 47 | 55
top | B(L) to ZN(T) with A(0) C(1) 144 | 0439 | 32 | 49 | 67 | 85 | 102
top | C(T) to ZN(L) with A(0) B(1) 147 | 0217 | 23 | 32 | 41 | 49 | 58
top | C(4) to ZN(T) with A(0) B(1) 116 | 0436 | 29 | 47 | 64 | 81 | 99
tpp | A(T) to ZN({) with B(1) C(0) 155 | 0.156 | 2.2 2.8 3.4 4.0 4.7
top | A(d) to ZN(T) with B(1) C(0) 118 | 0435 | 29 | 47 | 64 | 81 | 99
top | B(T) to ZN(J) with A(1) C(0) 164 | 0165 | 23 | 30 | 36 | 43 | 49
top | B(L) to ZN(T) with A(1) C(0) 088 | 0527 | 30 | 51 | 72 | 93 | 114
top | C(T) to ZN(L) with A(1) B(0) 144 | 0165 | 21 | 28 | 34 | 41 | 47
top | C(4) to ZN(T) with A(1) B(0) 0913 | 0527 | 30 | 51 | 72 | 93 | 115

1 Data for VCC = 5V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

MX21
Multiplexer

¢ 2to 1 Mux, Non-inverting

* Hard Macrocell
» 4 Gate Equivalents

* 2TPTs
 1RLTs
Symbol Schematic
DO RLT
Do
IN1
D1 Y
D1 {>° >
S
Function Table Pin Load
Inputs Output Pin |Std Load
D1 DO S Y DO 0.5
. ? 0 DO D1 1.0
? ? 1 D1 S 0.6

Timing Parameters’

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) 4 8 12 16 20
tpp | DO(T) to Y(T) 233 | 0179 | 3.0 3.8 45 5.2 5.9
tpp | DO(L) to Y({) 237 | 0147 | 30 | 35 | 41 | 47 | 53
tpp | D1(T) to Y(T) 278 | 0179 | 3.5 4.2 4.9 5.6 6.4
tpp | D1({) to Y({) 324 | 0147 | 38 | 44 | 50 | 56 | 6.2

tpp | S(T) to Y({) with DO(1) D1(0) 279 | 0113 | 32 | 37 | 41 | 46 | 51
tpp | S(L) to Y(T) with DO(1) D1(0) 24 | 025 | 34 | 44 | 54 | 64 | 74
tpp | S(T) to Y(T) with DO(0) D1(1) 221 | 0179 | 29 | 36 | 44 | 51 | 58
tpp | S(d) to Y({) with DO(0) D1(1) 228 | 0147 | 29 | 35 | 40 | 46 | 52

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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MX2IN

Multiplexer CP20K Series
* 2 to 1 Mux, Inverting « Hard Macrocell
+ 3 Gate Equivalents
« 2TPTs
« 1RLTs
Symbol Schematic
DO
IN1 RLT
D1 D1 q YN
VN
s ]
Function Table Pin Load
Inputs Output Pin  |Std Load
D1 DO S YN DO 1.0
? 0 DO D1 0.4
? 1 D1 S 0.6

Timing Parameters’!

intrinsic| Drive | Delay Given Standard Load (ns)?
(ns) | (ns/id) | 4 8 12 16 20
3.07 0.113 3.5 4.0 4.4 4.9 5.3
2.82 0.25 3.8 4.8 5.8 6.8 7.8
2.83 0.113 3.3 3.7 4.2 4.6 5.1
2.3 0.25 3.3 4.3 5.3 6.3 7.3

Type| Description

tpD DO( ) to YN(~L
tPD DO( ) fo YN(T
tpp D1 (T) to YN(sL
top | D1(4) to YN(T

[ |~ [~ [~

top | S(T) to YN(T) with DO(1) D1(0) 221 | 0179 | 29 | 36 | 44 | 51 | 58
top | S(4) to YN({) with DO(1) D1(0) 228 | 0147 | 29 | 35 | 40 | 46 | 5.2
top | S(T) to YN(I) with DO(0) D1(1) 276 | 0113 | 32 | 37 | 41 | 48 | 50
top | S(4) to YN(T) with DO(0) D1(1) 241 | 025 | 34 | 44 | 54 | 64 | 74

1 DataforVCC =5V, T; = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

MX2INT
Multiplexer

* 210 1 Mux, Inverting. Uses TPTs rather than RLTs.

» Hard Macrocell
» 3 Gate Equivalents

« 6TPTs
¢ 0RLTs
Symbol Schematic
DO D1
—q —
DO
D1 }_/ ]
__| |_.
= N -
Function Table Pin Load
Inputs Output Pin |Std Load
D1 DO S YN DO 1.0
? 0 DO D1 1.0
? 1 D1 S 1.8
Timing Parameters'

Tvoe| Descriotion Intrinsic| Drive Delay Given Standard Load (ns)?
yp P (ns) | (nsnd) | 4 8 12 16 | 20
tep DO(T) to YN(!) 1.27 | 0.166 1.9 2.6 3.3 3.9 4.6
tpp | DO({) to YN(T) 0.912 | 0.433 2.6 4.4 6.1 7.8 9.6
tep | D1(T) to YN() 135 | 0.155 2.0 2.6 3.2 3.8 4.4
tep | D1({) to YN(T) 0.944 | 0.433 27 44 6.1 7.9 9.6
tpp | S(T) to YN(T) with DO(1) D1(0) 1.6 0.296 | 2.8 4.0 5.1 6.3 7.5
tpp | S() to YN({) with DO(1) D1(0) 1.73 | 0.218 2.6 3.5 4.3 5.2 6.1
tep | S(T) to YN({) with DO(0) D1(1) 1.47 | 0.166 2.1 2.8 3.5 4.1 4.8
tpp | S{{) to YN(T) with DO(0) D1(1) 1.18 | 0.436 2.9 4.7 6.4 8.2 9.9

1 Data for VCC = 5V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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MX2IT

Multiplexer CP20K Series
¢ 2 to 1 Mux, Non-inverting. Uses TPTs rather than RLTs. * Hard Macrocell
¢ 4 Gate Equivalents
« 7TPTs
* ORLTs
Symbol Schematic
DO S Dt
— [r—
DO IN1
D1 |—/ \—4
— —
IN1
Y
Function Table Pin Load
inputs Output Pin |StdLoad
D1 DO S Y DO 1.0
? ? 0 DO D1 1.0
? ? 1 D1 S 2.0

Timing Parameters'

S Intrinsic| Drive Delay Given Standard Load (ns)2
Type| Description (ns) | (ns/id) " 8 12 16 20
tpp | DO(T) to Y(T) 1.98 | 0.201 2.8 3.6 4.4 5.2 6.0
tep | DO() to Y({) 216 | 0.185 | 2.9 3.6 4.4 5.1 5.9
tep | D1(T) to Y(T) 172 | 0.198 | 25 3.3 4.1 4.9 5.7
tep | D1({) to Y({) 206 | 0.189 | 2.8 3.6 4.3 5.1 5.8
tep | S(T) to Y({) with DO(1) D1(0) 268 | 0.138 | 3.2 3.8 4.3 4.9 5.4
tep | SH) to Y(T) with DO(1) D1(0) 252 | 0286 | 3.7 48 | 6.0 7.1 8.2
tep | S(T) to Y(T) with DO(0) D1(1) 1.8 0.199 | 26 3.4 4.2 5.0 5.8
tep | S{) to Y{{) with DO(0) D1(1) 235 | 0.188 | 3.1 3.9 4.6 5.4 6.1

1 DataforVCC =5V, T;= 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

MX21X
Multiplexer

¢ 2to 1 Mux, Inverting Input D1

« Hard Macrocell
« 4 Gate Equivalents

¢ 0 TPTs
* 1RLTs
Symbol Schematic
DO RLT
DO =
D1 2e Y
D A
S -————J
Function Table Pin Load
Inputs Output Pin |Std Load
D1 DO S Y DO 0.5
? ? 0 DO D1 0.4
? ? 1 D1 S 0.6
Timing Parameters'
- Intrinsic| Drive | Delay Given Standard Load (ns)®
Type| Description (ns) | (nsidy | 4 8 | 12 | 16 | 20
tpp | D1(M to Y() 2.83 0.113 3.3 3.7 4.2 46 51
tpp | D1({) to Y(T) 2.3 0.25 3.3 4.3 5.3 6.3 7.3
tpp | DO(T) to Y(T) 232 | 0.179 | 3.0 3.8 4.5 5.2 5.9
tpp | DO({) to Y({) 237 | 0.147 | 3.0 3.5 4.1 4.7 53
tep | S(T) to Y(T) with DO(0) D1(0) 2.21 0.179 | 29 3.6 4.4 5.1 5.8
tep | S() to Y{{) with DO(0) D1(0) 228 | 0.147 | 29 3.5 4.0 4.6 52
tpp | S(T) to Y{{) with DO(1) D1(1) 276 | 0.113 3.2 3.7 4.1 4.6 5.0
tep | S() to Y(T) with DO(1) D1(1) 2_.41 0.25 34 4.4 5.4 6.4 7.4
1 DataforVCC =5V, T; = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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MX21XT

Multiplexer CP20K Series
» 2to 1 Mux, Inverting Input D1. Uses TPTs rather than RLTs. ¢ Hard Macrocell
» 4 Gate Equivalents
-« 8TPTs
¢ 0RLTs
Symbol Schematic
Do D1
INSIZ
DO P—
D / |
|_
L Y 4
Function Table Pin Load
Inputs Output Pin |Std Load
D1 DO S Y DO 1.0
? 0 DO D1 1.0
? 1 D1 S 1.9

Timing Parameters’

Intrinsic| Drive | Delay Given Standard Load (ns)?
(ns) | (ns/id) | 4 8 12 16 20

Type| Description

tep | D1(1) to Y(L) 135 | 0155 | 20 | 26 | 32 | 38 | 44
tep | D1({) to Y(1) 0929 | 0433 | 27 | 44 | 61 | 79 | 96
tep | DO(T) to Y(1) 195 | 0301 | 32 | 44 | 56 | 68 | 80
tpp | DO) to Y(L) 166" | 0229 | 26 | 35 | 44 | 53 | 6.2

top | S(T) to Y(T) with DO(0) D1(0 192 | 0299 | 31 | 43 | 55 | 67 | 7.9
top | S(4) to Y({) with DO(0) D1(0 175 | 0227 | 27 | 36 | 45 | 54 | 6.3
top | S(T) to Y({) with DO(1) D1(1 143 | 0166 | 21 | 28 | 34 | 41 | 48
top | S() to Y(T) with DO(1) D1(1 101 | 0436 | 28 | 45 | 62 | 80 | 9.7

1 Data for VCC =5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

vvvv
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CP20K Series

MX31
Multiplexer

» 3 to 1 Mux, Non-inverting

Symbol

—S0
— 81

DO
D1
D2

November 1992

» Soft Macrocell

+ 8 Gate Equivalents

* 4TPTs
« 2RLTs
Schematic
MX31X
S0
S1

DO

IN1

S VT

D2 o Do

Function Table

Inputs Output
D2 D1 DO S1 S0 Y
? ? ? 0 0 DO
? ? ? 0 1 D1
? ? ? 1 ? D2
—~Preliminary—
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MX3IN

Multiplexer

CP20K Series

* 3to 1 Mux, Inverting

2-124

Symbol

S0
S1

DO
D2

YN

* Soft Macrocell
+ 7 Gate Equivalents

*+ 2TPTs
* 2RLTs

Schematic

2‘1’ '—_—\ MX31X
IN1 =
DO YN
D1 ._J|>;J—C|_c
D2
Function Table
Inputs Output
p2 D1 DO St SO YN
? 0 0 Do
? 0 1 D1
? 1 ? D2
—Preliminary—
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CP20K Series

MX31X
Multiplexer

* 3to 1 Mux, Inverting D1, D2 Inputs

» Hard Macrocell
» 6 Gate Equivalents

*« 0TPTs
« 2RLTs
Symbol Schematic
RLT
] g? DO W RLT
D1 d
— DO — o %
-gp1 b2 )
-gD2
S0 S1
Function Table Pin Load
Inputs Output Pin |Std Load
D2 D1 DO S1 S0 Y DO 0.5
? ? 0 0 Do D1 0.4
? ? 0 1 [3]) D2 0.4
? ? 1 ? D2 S0 0.6
S1 0.6
November 1992 —Preliminary—
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MX31X
Multiplexer CP20K Series

Timing Parameters'

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (ns/id) 4 8 12 16 20

top | DO(T) to Y(1) 428 | 0179 | 50 | 57 | 64 | 71 | 7.9

top | DO to Y({) 451 | 0147 | 51 | 57 | 63 | 69 | 75

tpp | D1(T) to Y({) 497 | 0113 | 54 | 59 | 63 | 68 | 7.2

tep | D1({) to Y(T) 4.26 0.25 5.3 6.3 7.3 8.3 9.3

top | D2(M) to Y({) 283 | 0113 | 33 | 37 | 42 | 46 | 51

trp D2(¢) to Y(T) 23 | 025 | 33 | 43 | 53 | 63 | 7.3

top | SO(T) to Y(T) with DO(0) D1(0) 417 | 0179 | 49 | 56 | 63 | 70 | 7.8

top | SO(L) to Y(d) with DO(0) D1(0) 442 | 0147 | 50 | 56 | 62 | 68 | 7.4

top | SO(T) to Y(d) with DO(1) D1(1) 49 | 0113 | 54 | 58 | 63 | 67 | 7.2

top | SO(L) to Y(T) with DO(1) D1(1) 438 | 025 | 54 | 64 | 74 | 84 | 94

tep | S1(T) to Y(T) 2.21 0.179 2.9 3.6 4.4 51 5.8
with DO(0) D1(0) D2(0) SO(0)

tep | S1({) to Y({) 2.28 0.147 2.9 3.5 4.0 4.6 5.2
with DO(0) D1(0) D2(0) S0(0)

top | S1(T) to Y() 276 | 0113 | 32 | 37 | 41 | 46 | 50
with DO(1) D1(0) D2(1) S0(0)

tep | S1({) to Y(M 2.41 0.25 3.4 4.4 5.4 6.4 7.4
with DO(1) D1(0) D2(1) SO(0)

1 Data for VCC = 5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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MX41

CP20K Series Multiplexer
¢ 4 to 1 Mux, Non-inverting « Soft Macrocell
* 14 Gate Equivalents
* 4TPTs
* 3RLTs
Symbol Schematic

MX21X

Function Table

Inputs Output
D3 D2 D1 DO S1 S0 Y
? ? ? ? 0 0 DO
? ? ? ? 0 1 D1
? ? ? ? 1 0 D2
? ? ? ? 1 1 D3
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MX4I1T
Multiplexer

CP20K Series

* Non-inverting 4 to 1 Multiplexer, TPT Implementatioh

« Hard Macrocell

6 Gate Equivalents

* 16 TPTs
* ORLTs
Symbol Schematic
S1
S0 —
—s0 ’QZIM VM
— s1 [
D3
— DO Y—
—D1 D2
— D2
— D3 01|
DO »——————
Function Table
Inputs Output
D3 D2 D1 DO S1 S0 Y
? ? ? ? 0 0 DO
? ? ? ? 0 1 D1
? ? ? ? 1 0 D2
? ? ? ? 1 1 D3
2-128 —Preliminary—

Y

Pin Load
Pin |Std Load
DO 1.0
D1 1.0
D2 1.0
D3 1.0
S1 1.9
SO 2.9
November 1992



MX41T

CP20K Series Multiplexer
Timing Parameters’
- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (nsid) | 4 8 | 12 | 16 | 20
t» | DO(T) to Y() 235 | 0301 | 36 | 48 | 60 | 72 | 84
o | Do) to Y({) 226 | 0229 | 32 | 41 | 50 | 59 | 68
to | D1(N) to Y(1) 238 | 0301 | 36 | 48 | 60 | 72 | 84
t- | D1(4) to Y({) 227 | 023 | 32 | 41 | 50 | 60 | 69
t- | D2(1) to Y(T) 297 | 0302 | 42 | 54 | 66 | 7.8 | 90
to | D2({) to Y({) 231 | 0207 | 31 | 40 | 48 | 56 | 65
t | D3(") to Y(1) 235 | 0301 | 36 | 48 | 60 | 72 | 84
t- | D3() to Y({) 232 | 0209 | 32 | 40 | 48 | 57 | 65
tp | SO(T) to Y({) with S1(0) 3.39 | 0.167 41 4.7 5.4 6.1 6.7
t | SO({) to Y(T) with S1(0) 321 | 044 | 50 | 67 | 85 | 103 | 12.0
t> | SO(T) to Y(T) with S1(0) 239 | 0301 | 36 | 48 | 60 | 72 | 84
tp | SO() to Y({) with S1(0) 2.28 0.23 3.2 4.1 5.0 6.0 6.9
tp | SO(T) to Y(4) with S1(1) 347 | 0452 | 41 | 47 | 53 | 59 | 65
t | SO({) to Y(T) with S1(1) 311 | 044 | 49 | 66 | 84 | 102 | 119
tp | SO(T) to Y(T) with S1(1) 2.57 | 0.301 3.8 5.0 6.2 7.4 8.6
tp | SO({) to Y(L) with S1(1) 239 | 0208 | 32 | 41 | 49 | 57 | 65
t | S1(Nto Y() 153 | 0171 | 22 | 29 | 36 | 43 | 49
tp | S1({)to Y(T) 1.09 0.434 2.8 4.6 6.3 8.0 9.8
to | S1(T) to Y(T) 191 | 0299 | 31 | 43 | 55 | 6.7 | 7.9
t | S1(4)to Y(I) 164 | 0226 | 25 | 35 | 44 | 53 | 62

1 Data for VCC = 5 V, T, = 25° C, worst-case process, “bin-1" parts.
2 Sum pin load and wire load to get total load.
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MX51

Multiplexer

CP20K Series

* 5to 1 Mux, Non-inverting

Symbol

| |

| ||

p—

S0
$1
S2

DO
D1
D2
D3
D4

2-130

« Soft Macrocell

» 19 Gate Equivalents
* 6 TPTs
* 4RLTs

Schematic

Do MX21X
IN1
D1
D2
D3
D4 1> l
S0 S1
Function Table
Inputs Output
D4 | D3 | D2 | D1 DO | 82 | St SO Y
? ? ? ? ? 0 0 0 | DO
? ? ? ? ? 0 0 1 D1
? ? ? ? ? 0 1 0 | D2
? ? ? ? ? 0 1 1 D3
? ? ? ? ? 1 ? ? D4

—Preliminary—
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MX81

CP20K Series Multiplexer
* 8to 1 Mux, Non-inverting * Soft Macrocell
» 32 Gate Equivalents
« 8TPTs
+ 7RLTs
Symbol Schematic
MX21X
DO
IN
—Iso D1 1
— St
—S2 D2
—DO0 Y D3
— D1
— D2 D4
— D3 D5
— D4
— D5 D6
— D6 E I:
—D7 D7
SO St S2
Function Table
Inputs Output
D7 D6 D5 D4 D3 D2 DI DO 82 S1 S0 Y
21?2 ?2(?2]?2|?2]?2|0]0]|0 DO
21?21?22 ?2|?2]?2|?2]|0]0]1 D1
20?2?2122 ?2 ] ?2| 7?01 0 D2
? ? ? ? ? ? ? ? 0 1 1 D3
21?2?22 ?2] 7?7 1 0|0 D4
2?2?22 20?2 2?2 1 0|1 D5
? ? ? ? ? ? ? ? 1 1 0 D6
20?2?2227 ? |7 ? 1 1 1 D7
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ND2

NAND Gate CP20K Series
* 2-Input NAND + Hard Macrocell
* 1 Gate Equivalents
« 3TPTs
* 0RLTs
Symbol Schematic
~
A
—B
A {
1
B
Function Table Pin Load
inputs Output Pin 1Std Load
A B ZN A 1.0
0 ? 1 B 1.0
? 0 1
1 1 0

Timing Parameters’

o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) |(nsnd)y[ 4 | 8 | 12 | 16 | 20
tep | A1) to ZN({) 118 | 0166 | 1.8 | 25 | 32 | 38 | 45
tep | A(d) to ZN(T) 0968 | 029 | 21 | 33 | 44 | 56 | 638
tep | B(T) to ZN({) 122 [ 0155 | 1.8 | 25 | 31 | 37 | 43
tep | B({) to ZN(1) 104 | 0289 | 22 | 34 | 45 | 57 | 68

1 Data for VCC = 5V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.

2-132 —Preliminary— November 1992




ND2R
CP20K Series NAND Gate

Hard Macrocell
1 Gate Equivalents

* 2-Input NAND using an RLT

« 0TPTs
« 1RLTs
Symbol Schematic
T RLT
—A
ZN d
g A 1., ZN
B
Function Table Pin Load
Inputs Output Pin  |Std Load
A B ZN A 04
0 ? 1 B 0.5
? 0 1
1 1 0

Timing Parameters’

- Intrinsic| Drive | Delay Given Standard Load (ns)®
Type| Description (ns) | (nsid) 4 8 12 16 20
top | A(T) to ZN(L) 283 | 0113 | 33 | 37 | 42 | 46 | 5.1
top | A(L) to ZN(T) 23 | 025 | 33 | 43 | 53 | 63 | 73
top | B(T) to ZN(L) 276 | 0413 | 32 | 37 | 41 | 46 | 50
top | B({) to ZN(T) 241 | 025 | 34 | 44 | 54 | 64 | 74

1 DataforVCC =5V, T;= 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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ND3

NAND Gate CP20K Series
* 3-Input NAND + Hard Macrocell
» 2 Gate Equivalents
* 4TPTs
« ORLTs
Symbol Schematic
o
ZN
—A A |
—B 2ZN
— C B |
1
c 1'
Function Table Pin Load
Inputs Output Pin |Std Load
A B C ZN A 1.0
0 ? ? 1 B 1.0
? 0 ? 1 C 1.0
? ? 0 1
1 1 1 0

Timing Parameters’

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?

(ns) | (nsid) [ 4 8 | 12 | 16 | 20
top | A(T) to ZN({) 119 | 0185 | 1.9 | 27 | 34 | 41 | 49
top | A(L) to ZN(T) 105 | 029 | 22 | 34 | 45 | 57 | 6.8
top | B(T) to ZN() 128 | 0175 | 20 | 27 | 34 | 41 | 48
tpp | B({) to ZN(T) 1.13 0.29 2.3 3.4 4.6 58 6.9
top | C(T) to ZN() 13 | 0167 | 20 | 26 | 33 | 40 | 46
top | C(L) to ZN(T) 12 | 029 | 24 | 35 | 47 | 58 | 7.0

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

ND4

NAND Gate

* 4-Input NAND

Hard Macrocell
2 Gate Equivalents

« 5TPTs
« O0RLTs
Symbol Schematic
—
REREEY
—A A II'l
—B
c ZN B Jlr]
] . %
-1
D 4
1
Function Table Pin Load
Inputs Output Pin  |Std Load
A B Cc D ZN A 1.0
0 ? ? ? 1 B 1.0
? 0 ? ? 1 C 1.0
? ? 0 ? 1 D 1.0
? ? ? 0 1
1 1 1 1 0
Timing Parameters!

Tyoe| Descriatiorn Intrinsic| Drive Delay Given Standard Load (ns)?
yp P (ns) | (nsfid) | 4 8 12 | 16 | 20
tpp | A(T) to ZN({) 1.27 | 0.202 | 21 2.9 3.7 4.5 5.3
tpp | A(d) to ZN(T) 1.19 0.29 2.3 3.5 4.7 5.8 7.0
tpp | B(T) to ZN(!) 1.38 | 0.192 | 2.1 2.9 3.7 4.5 5.2
tpp | B() to ZN(T) 129 | 0289 | 24 3.6 4.8 5.9 7.1
tpp | C(T) to ZN({) 1.45 | 0.185 | 2.2 2.9 3.7 4.4 5.1
tpp | C{) to ZN(T) 1.37 | 0.289 | 25 3.7 4.8 6.0 7.2
tpp | D(T) to ZN({) 1.46 0.18 2.2 2.9 3.6 4.3 5.1
tep | D) to ZN(T) 1.42 0.29 2.6 3.7 4.9 6.1 7.2

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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ND5

NAND Gate CP20K Series
* 5-Input NAND « Hard Macrocell
* 4 Gate Equivalents
* 10 TPTs
* O0RLTs
Symbol Schematic
f,‘;‘ S L, AW IN1
—g ZN C—+ )———| >o——a ZN
_ Sl
Function Table Pin Load
Inputs Output Pin |Std Load
A B C D E ZN A 1.0
0 ? ? ? ? 1 B 1.0
? 0 ? ? ? 1 C 1.0
? ? 0 ? ? 1 D 1.0
? ? ? 0 ? 1 E 1.0
? ? ? ? 0 1
1 1 1 1 1 0
Timing Parameters'
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (nsiid) | 4 8 12 16 20
tpp | A(T) to ZN(L) 307 [ 0138 | 36 | 42 | 47 | 53 | 58
tep | AW) to ZN(T) 236 | 0286 | 35 | 47 | 58 | 69 | 81
tep | B(T) to ZN({) 319 | 0138 | 37 | 43 | 48 | 54 | 59
tpp | B({) to ZN(T) 249 | 0286 | 36 | 48 | 59 | 7.1 8.2
tep | C(T) to ZN({) 326 | 0138 | 38 | 44 | 49 | 55 | 6.0
tep | C({) to ZN(T) 258 | 0286 | 37 | 49 | 60 | 72 | 83
tep | D(T) to ZN({) 287 | 0138 | 34 | 40 | 45 | 51 | 56
tpp | D) to ZN(T) 209 | 0283 )| 32 | 44 | 55 | 66 | 78
tpp | E(T) to ZN({) 297 | 0138 | 35 | 4.1 46 | 52 | 57
tep | E(L) to ZN(T) 222 | 0283 | 34 | 45 | 56 | 67 | 7.9

1 Data for VCC = 5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire oad to get total load.
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CP20K Series

NDSL
NAND Gate

« Low drive, minimum area 5-input NAND

Hard Macrocell
3 Gate Equivalents

e 6 TPTs
* 0RLTs
Symbol Schematic
~4 —~ ~
ZN
A N
—A 'I']
—B B |
—C 2N ]
—1D C |
] : ,J
E | |
Function Table Pin Load
Inputs Output Pin |Std Load
A B C D E ZN A 1.0
0 ? ? ? ? 1 B 1.0
? 0 ? ? ? 1 Cc 1.0
? ? 0 ? ? 1 D 1.0
? ? ? 0 ? 1 E 1.0
? ? ? ? 0 1
1 1 1 1 1 0
Timing Parameters'
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/d) | 4 8 12 16 20
tep | A(T) to ZN({) 1.26 | 0.221 2.1 3.0 3.9 4.8 5.7
tep | A{) to ZN(T) 1.26 0.29 2.4 3.6 4.7 5.9 7.1
tep | B(T) to ZN{) 1.41 0.211 2.3 3.1 3.9 4.8 5.6
tep | B() to ZN(T) 136 | 0.289 | 2.5 3.7 4.8 6.0 7.1
tpp | C(T) to ZN({) 1.5 0204 | 23 3.1 3.9 4.8 5.6
tpp | C({) to ZN(T) 145 | 0.289 | 2.6 3.8 49 6.1 7.2
tep | D(T) to ZN() 1.56 | 0.199 | 24 3.2 3.9 4.7 55
tpp | D) to ZN(T) 152 | 0.289 | 2.7 3.8 5.0 6.2 7.3
tpp | E(T) to ZN({) 1.58 | 0.196 | 24 3.1 3.9 4.7 5.5
tpp | E(L) to ZN(T) 1.57 0.29 2.7 3.9 5.1 6.2 7.4
1 Datafor VCC =5V, T; = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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ND6

NAND Gate CP20K Series
* 6-Input NAND * Hard Macrocell
« 5 Gate Equivalents
* 11 TPTs
* 0RLTs
Symbol Schematic
A A ANG6
B (B; 8 % IN1
2 m— S S
—D ]
E |
: E F '_I—-—
Function Table Pin Load
Inputs Output Pin |Std Load
A B C D E F ZN A 1.0
0 ? ? ? ? ? 1 B 1.0
? 0 ? ? ? ? 1 C 1.0
? ? 0 ? ? ? 1 D 1.0
? ? ? 0 ? ? 1 E 1.0
? ? ? ? 0 ? 1 F 1.0
? ? ? ? ? 0 1
1 1 1 1 1 1 0

Timing Parameters’

o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type | Description (ns) | (ns/id) | 4 e T 12 | 1o 20
top | A(T) to ZN() 306 | 0138 | 36 | 42 | 47 | 53 | 58
top | A) to ZN(T) 236 | 0286 | 35 | 47 | 58 | 69 | 8.1
top | B(T) to ZN(L) 319 | 0138 | 37 | 43 | 48 | 54 | 59
top | B() to ZN(T) 249 | 0286 | 36 | 48 | 59 | 7.1 | 82
tp | C(T) to ZN(J) 325 | 0138 | 38 | 44 | 49 | 55 | 60
top | C(d) 1o ZN(T) 258 | 0286 | 37 | 49 | 60 | 72 | 83
top | D(1) to ZN() 311 | 0138 | 37 | 42 | 48 | 53 | 59
top | D(J) to ZN(T) 224 | 0283 | 34 | 45 | 56 | 6.8 | 7.9
top | E(T) to ZN(Y) 323 | 0138 | 38 | 43 | 49 | 54 | 60
top | E() 1o ZN(T) 238 | 0283 | 35 | 46 | 58 | 69 | 80
top | F(T) to ZN({) 33 | 0138 | 39 | 44 | 50 | 55 | 6.1
top | F() to ZN(T) 248 | 0282 | 36 | 47 | 59 | 7.0 | 84

1 Data for VCC = 5 V, T = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

ND§8
NAND Gate

« 8-Input NAND

Symbol

L1 11

|
IoTm olw>

ZN

November 1992

Schematic

Soft Macrocell

6 Gate Equivalents

15 TPTs
0 RLTs

ZN

g ND4

e

D o> NR2 IN1

'E: - ND4 :D

G »—-— )D

H o—0oJ>

Function Table
Inputs Outpuﬂ

A B C D E F G H ZN
0 ? ? ? ? ? ? ? 1
? 0 ? ? ? ? ? ? 1
? ? 0 ? ? ? ? ? 1
? ? ? 0 ? ? ? ? 1
? ? ? ? 0 ? ? ? 1
? ? ? ? ? 0 ? ? 1
? ? ? ? ? ? 0 ? 1
? ? ? ? ? ? ? 0 1
1 1 1 1 1 1 1 1 0

—Preliminary—
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NII

Non-Inverting Internal Buffer CP20K Series
 Non-inverting buffer, 1X Drive ¢ Hard Macrocell
« 1 Gate Equivalents
« 3TPTs
* ORLTs
Symbol Schematic
o o

A& A .

Function Table Pin Load
Input | Output Pin |Std Load
A Y4 A 1.0
? A

Timing Parameters’

T Descriofi Intrinsic| Drive Delay Given Standard Load (ns)?
ype| Description (ns) | (nsfd) | 4 8 12 16 20
tep | A(T) to Z(T) 129 [ 0198 | 21 | 29 | 37 | 45 | 53
tep | A(L) to Z({) 14 | 0181 | 21 | 28 | 36 | 43 | 5.0

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NIIR

CP20K Series Non-Inverting Internal Buffer
* Non-inverting buffer using an RLT » Hard Macrocell
» 1 Gate Equivalents
*+ 0TPTs
*« 1RLTs
Symbol Schematic
BRLT

A>Z i z

A
Function Table Pin Load
Input | Output Pin |Std Load
A 4 A 0.5
? A
Timing Parameters’

T Desariotion Intrinsic| Drive Delay Given Standard Load (ns)?
ype| Lescrip (ns) | (nsid) [ 4 | 8 | 12 | 16 | 20
tPD A(T) to Z(T) 2.28 0.179 3.0 3.7 4.4 5.1 5.9
tep | A() to Z(L) 226 | 0147 | 28 | 34 | 40 | 46 | 5.2

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NI2

Non-Inverting Internal Buffer

CP20K Series

+ Non-inverting buffer, 2X Drive

Symbol

A Z
A

Function Table

Input | Output
A Y4
? A

« Hard Macrocell
» 1 Gate Equivalents

« 4 TPTs

« ORLTs
Schematic

IN1 IN2

Pin Load
Pin  |Std Load
A 1.0

Timing Parameters’

Drive Delay Given Standard Load (ns)?

o Intrinsic
Type, Description (ns) | (nsiid).| 4 8 12 16 20
tpp A(T) to Z(T) 1.54 0.131 2.1 2.6 3.1 3.6 4.2
tpp | A() to Z({) 155 | 0.13 | 2.1 26 | 3.1 36 | 4.1

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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NR2

CP20K Series NOR Gate
* 2-Input NOR « Hard Macrocell
* 1 Gate Equivalents
*+ 3TPTs
* 0RLTs
Symbol Schematic
B———|
A
'
ZN
Y
Function Table Pin Load
Inputs QOutput Pin |Std Load
A B ZN A 1.0
1 ? 0 B 1.0
? 1 0
0 0 1
Timing Parameters’
I Intrinsic| Drive Delay Given Standard Load (ns)?
Type | Description ns) |(nshd)| 4 | 8 | 12 | 16 | 20
tep | A(T) to ZN({) 1.34 0.15 1.9 25 3.1 3.7 4.3
tep | A() to ZN(T) 0.985 | 0.444 | 238 45 6.3 8.1 9.9
tep | B(T) to ZN({) 135 | 0158 | 2.0 | 26 | 32 | 39 | 45
tpp | B({) to ZN(T) 0.921 | 0442 | 2.7 45 6.2 8.0 9.8
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NR3

NOR Gate CP20K Series
« 3-Input NOR » Hard Macrocell
» 2 Gate Equivalents
* 4 TPTs
* 0RLTs
Symbol Schematic
c 4
B 4
O
A 4
ZN
MY
Function Table Pin Load
Inputs Output Pin |Std Load
A B C ZN A 1.0
1 ? ? 0 B 1.0
? 1 ? 0 C 1.0
? ? 1 0
0 0 0 1

Timing Parameters’

o Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/ld) 2 8 12 16 20
tep | A(T) to ZN({) 144 | 015 | 20 | 26 | 32 | 38 | 44
tep | A(l) to ZN(T) 104 [ 0595 | 34 | 58 | 82 | 106 | 12.9
tep | B(T) to ZN({) 145 [ 0166 | 21 | 28 | 34 | 41 | 48
tep | B() to ZN(T) 1 0595 | 34 | 58 | 81 | 105 | 129
top | C(1) to ZN({) 15 | 0166 | 22 | 28 | 35 | 42 | 48
tep | C({) to ZN(T) 1.03 | 0595 | 34 | 58 | 82 | 106 | 12.9

1 Data for VCC = 5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NR4

CP20K Series NOR Gate
* 4-Input NOR  Hard Macrocell
» 2 Gate Equivalents
e 6 TPTs
« 0 RLTs
Symbol Schematic
0 ]
: )
; )
A j
‘] ZN
HoH A H
Function Table Pin Load
Inputs Output Pin  |Std Load
A B C D ZN A 1.0
1 ? ? ? 0 B 1.0
? 1 ? ? 0 C 1.0
? ? 1 ? 0 D 1.0
? ? ? 1 0
0 0 0 0 1
Timing Parameters’
L Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 8 15 16 0
tep | A(T) to ZN({) 145 [ 0166 | 21 | 28 | 34 | 41 | 48
tep | A(d) to ZN(T) 124 | 0761 | 43 | 73 | 104 | 134 | 165
tpp | B(T) to ZN({) 154 | 0166 | 22 | 29 | 35 | 42 | 49
tep | B(L) to ZN(1) 129 | 0761 | 43 | 74 | 104 | 135 | 165
tep | C(T) to ZN({) 1.63 | 0.15 2.2 2.8 3.4 4.0 4.6
tep | C(L) to ZN(1) 134 | 0766 | 44 | 75 | 105 | 136 | 16.7
tep | D(T) to ZN(L) 166 | 015 | 23 | 29 | 35 | 41 | 47
tpp | D({) to ZN(T) 137 | 0766 | 44 | 75 | 106 | 136 | 167
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NRS5

NOR Gate CP20K Series
* 5-Input NOR » Hard Macrocell
* 4 Gate Equivalents
« 10 TPTs
* 0RLTs
Symbol Schematic
A A
O c > ZN
o
E

Function Table Pin Load
Inputs Output Pin |Std Load

A B C D E ZN A 1.0
1 ? ? ? ? 0 B 1.0
? 1 ? ? ? 0 C 1.0
? ? 1 ? ? 0 D 1.0
? ? ? 1 ? 0 E 1.0
? ? ? ? 1 0

0 0 0 0 0 1

Timing Parameters’

S Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (nsfid) 4 8 12 PP 20
tep | A(T) to ZN({) 263 | 0135 | 3.2 3.7 4.3 4.8 53
tep | A(l) to ZN(T) 297 | 0.282 | 41 5.2 6.4 7.5 8.6
tep | B(T) to ZN({) 271 | 0135 | 3.3 3.8 43 4.9 5.4
tep | B({) to ZN(T) 3.03 | 0.282 | 4.2 5.3 6.4 7.5 8.7
tpp | C(T) to ZN({) 275 | 0.135 | 3.3 3.8 4.4 4.9 5.5
tep | C(L) to ZN(T) 3.07 | 0282 | 4.2 5.3 6.5 7.6 8.7
tep | D(T) to ZN({) 251 | 0135 | 3.1 3.6 4.1 47 5.2
tpp | D) to ZN(T) 245 | 0.283 | 3.6 4.7 5.8 7.0 8.1
tep | E(T) to ZN({) 257 | 0135 | 3.1 3.7 4.2 4.7 5.3
tep | E(Y) to ZN(T) 247 | 0283 | 3.6 4.7 5.9 7.0 8.1

1 Data for VCC =5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NR6

CP20K Series NOR Gate
* 6-Input NOR + Hard Macrocell
¢ 5 Gate Equivalents
* 11 TPTs
* ORLTs
Symbol Schematic
A
A OR6
B B
c
E
F F
Function Table Pin Load
Inputs Output Pin |Std Load
A B C D E F ZN A 1.0
1 ? ? ? ? ? 0 B 1.0
? 1 ? ? ? ? 0 C 1.0
? ? 1 ? ? ? 0 D 1.0
? ? ? 1 ? ? 0 E 1.0
? ? ? ? 1 ? 0 F 1.0
? ? ? ? ? 1 (0]
0 0 0 0 0 0 1
Timing Parameters’
. Intrinsic| Drive Delay Given Standard Load (ns)®
Type| Description (ns) | (ns/id) 2 8 12 16 20
tpp | A(T) to ZN(l) 263 | 0.135 | 3.2 3.7 4.3 4.8 5.3
tep | A{) to ZN(T) 296 | 0.282 | 4.1 5.2 6.3 7.5 8.6
tep | B(T) to ZN() 2.71 0.135 | 3.3 3.8 4.3 4.9 5.4
tep | B() to ZN(T) 3.03 | 0282 | 4.2 5.3 6.4 7.5 8.7
tep | C(T) to ZN({{) 275 | 0135 | 3.3 3.8 44 4.9 5.5
tpp | C({) to ZN(T) 3.07 | 0282 | 4.2 5.3 6.5 7.6 8.7
tep | D(T) to ZN{) 2.7 0.135 | 3.2 3.8 4.3 4.9 5.4
tpp | D) to ZN(T) 2.9 0.282 | 4.0 5.2 6.3 7.4 8.5
tep | E(T) to ZN({) 279 | 0.135 | 3.3 3.9 4.4 5.0 5.5
tep | E(J) to ZN(T) 297 | 0.282 | 4.1 5.2 6.3 7.5 8.6
tep | F(T) to ZN({) 283 | 0.135 | 3.4 3.9 4.5 5.0 5.5
tpp | F({) to ZN(T) 3.01 | 0.282 | 4.1 5.3 6.4 7.5 8.6
1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NRS

NOR Gate CP20K Series
* 8-Input NOR * Soft Macrocell
» 6 Gate Equivalents
.« 17 TPTs
* 0RLTs
Symbol Schematic
A NR4
B B
g ND2 IN1
F
H
Function Table
Inputs Output
A B C D E F G H ZN
1 ? ? ? ? ? ? ? 0
? 1 ? ? ? ? ? ? 0
? ? 1 ? ? ? ? ? 0
? ? ? 1 ? ? ? ? 0
? ? ? ? 1 ? ? ? 0
? ? ? ? ? 1 ? ? 0
? ? ? ? ? ? 1 ? 0
? ? ? ? ? ? ? 1 0
0 0 0 0 0 0 0 0 1
2-148 —Preliminary— November 1992



CP20K Series

NT1

Non-Inverting Internal Three-State Buffer

« Non-inverting three-state buffer, 1X drive. Enable is active high. Macro + Hard Macrocell
must be used in conjunction with a three-state bus receiver macro (see « 1 Gate Equivalents

NZ1.)

Symbol

3 TPTs
0 RLTs

Schematic

IN1 IT1

A—>o @ z

Function Table Pin Load
Inputs Output Pin |Std Load
A E y4 A 1.0
? 0 Z E 0.5
1 A

Timing Parameters'

Type| Description

Intrinsic| Drive Delay Given Standard Load (ns)2
(ns) | (ns/id) 4 8 12 16 20

tPD A(T) to Z(T)

top | AW) 1o Z(L)

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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NZ1

Three-State Bus Receiver

CP20K Series

* Non-inverting three-state bus receiver. Note: A bus receiver cell must

be used in conjunction with a three-state bus driver.

Symbol

A[:>>;

Function Table

Input | Output

A Y4

? A

.

9 TPTs
0 RLTs

Schematic

Timing Parameters

Pin Load

Hard Macrocell
1 Gate Equivalents

Pin Std Load

A 1.0

Tvoe| Descripti Intrinsic| Drive Delay Given Standard Load (ns)
P P (ns) |(nsie) | 2 | 8 [ 12 | 16 | 20
tep | A() to Z(1)
top | AL) to Z(1)
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CP20K Series

OA21

OR-AND-Invert Gate

* 2-OR into 2-NAND

« Hard Macrocell

« 2 Gate Equivalents

* 5TPTs
* 0RLTs
Symbol Schematic
B A2 A1
d
hl
|
ZN —
—B 2N
|
j}— |
Function Table Pin Load
Inputs Output Pin |Std Load
Al A2 B ZN A1 1.0
1 ? 1 0 A2 1.0
? 1 1 0 B 1.0
0 0 ? 1
? ? 0 1
Timing Parameters!
. Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (nsid) 3 8 12 6 20
tpp | A1(T) to ZN({) 1.51 0.153 | 21 2.7 3.3 4.0 4.6
tpp | A1({) to ZN(T) 128 | 0436 | 3.0 4.8 6.5 8.3 10.0
tpp | A2(T) to ZN() 142 | 0.189 | 2.2 2.9 37 44 5.2
tpp | A2({) to ZN(T) 121 | 0436 | 3.0 4.7 6.4 8.2 9.9
tep | B(T) to ZN({) with A1(0) A2(1) 125 | 0218 | 2.1 3.0 3.9 4.7 5.6
tpp | B({) to ZN(T) with A1(0) A2(1) 1.13 | 0.291 23 3.5 4.6 5.8 6.9
1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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OA211

OR-AND-Invert Gate CP20K Series
» 2-OR into 3-NAND » Hard Macrocell
» 2 Gate Equivalents
* 5TPTs
* O0RLTs
Symbol Schematic

Cc B A2 A1

d
q

Al -
A2 B
—— B 2N ZN
c H
_|
rH
Function Table Pin Load
Inputs Output Pin |Std Load
At A2 B C ZN A1 1.0
1 ? 1 1 0 A2 1.0
? 1 1 1 0 B 1.0
0 0 ? ? 1 C 1.0
? ? 0 ? 1
? ? ? 0 1
Timing Parameters’!
- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/id) 2 8 12 P 50
top | A1(1) to ZN({) 166 | 0165 | 23 | 30 | 36 | 43 | 5.0
tpp | A1(4) to ZN(T) 161 | 0438 | 34 | 51 | 69 | 86 | 104
top | A2(1) to ZN(L) 162 | 0206 | 24 | 33 | 41 | 49 | 57
tp | A2(1) to ZN(T) 156 | 0437 | 33 | 51 | 68 | 86 | 10.3
top | B(T) to ZN() with A1(0) A2(1) 148 | 0226 | 24 | 33 | 42 | 51 | 60
top | B(L) to ZN(T) with A1(0) A2(1) 138 | 029 | 25 | 37 | 49 | 60 | 7.2
top | C(1) to ZN(L) with A1(0) A2(1) 131 | 0237 | 23 | 32 | 42 | 51 | 6.0
top | C(L) to ZN(T) with A1(0) A2(1) 124 | 0201 | 24 | 36 | 47 | 59 | 71

1 Data for VCC =5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

OA22
OR-AND-Invert Gate

» Two 2-ORs into 2-NAND

Hard Macrocell
2 Gate Equivalents

« 7TPTs
* ORLTs
Symbol Schematic
B2 Bt A2 A1
b 4
ZN - ZN
B1
| —[
B2
o
Function Table Pin Load
Inputs Output Pin . |Std Load

A1l A2 B1 B2 ZN A1 1.0
1 ? 1 ? 0 A2 1.0
? 1 1 ? 0 B1 1.0
1 ? ? 1 0 B2 1.7
? 1 ? 1 0

? ? 0 0 1

0 0 ? ? 1

Timing Parameters’

Teisl Dasoristion Intrinsic| Drive | Delay Given Standard Load (ns)?
yp P (ns) | (nshd) | 4 8 | 12 ] 18 ] 20
tep | A1(T) to ZN({) with B1(0) B2(1) 145 | 0.217 | 23 3.2 4.1 4.9 5.8
tep | A1({) to ZN(T) with B1(0) B2(1) 1.1 0437 | 2.8 4.6 6.3 8.1 9.8
tpp | A2(T) to ZN(!) with B1(0) B2(1) 139 | 0.165 | 2.0 2.7 34 4.0 47
tep | A2({) to ZN(T) with B1(0) B2(1) 0.888 | 0.433 | 2.6 4.4 6.1 7.8 9.6
tep | B1(T) to ZN(!) with A1(0) A2(1) 1.53 0.19 2.3 3.0 3.8 4.6 5.3
tep | B1({) to ZN(T) with A1(0) A2(1) 143 | 0439 | 3.2 4.9 6.7 8.4 10.2
tep | B2(T) to ZN({) with A1(0) A2(1) 1.7 0.154 | 23 2.9 3.5 4.2 4.8
tep | B2({) to ZN(T) with A1(0) A2(1) 1.4 0.435 | 3.1 4.9 6.6 8.4 10.1

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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0A222

OR-AND-Invert Gate CP20K Series
» Three 2-ORs into 3-NAND » Soft Macrocell
+ 5 Gate Equivalents
* 14 TPTs
« ORLTs
Symbol Schematic

N o NR2 OR3 N
) ] —

Sivre
|

Function Table

Inputs Output
Al A2 B1 B2 C1 c2 ZN
1 ? 1 ? 1 ? 0
? 1 1 ? 1 ? 0
1 ? ? 1 1 ? 0
? 1 ? 1 1 ? 0
1 ? 1 ? ? 1 0
? 1 1 ? ? 1 0
1 ? ? 1 ? 1 0
? 1 ? 1 ? 1 0
0 0 ? ? ? ? 1
? ? 0 0 ? ? 1
? ? ? ? 0 0 1
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0A2222

OR-AND-Invert Gate

CP20K Series

» Soft Macrocell

» Four 2-ORs into 4-NAND

« 7 Gate Equivalents

+ 20 TPTs
* 0RLTs

Schematic

Symbol

NR2

Al

OR4

ZN

A2

NR2

B1

B2

NR2

Ci1

c2

NR2

D1

D2

Function Table

Output|

ZN

D2

D1

c2

Inputs

B2

C1

B1

A2

At

2-155
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OR2

OR Gate CP20K Series
¢ 2-Input OR » Hard Macrocell
2 Gate Equivalents
« 5TPTs
« 0RLTs
Symbol Schematic

g NR2 Dc|N1 ,

Function Table Pin Load
Inputs Output Pin  |Std Load
A B Z A 1.0
1 ? 1 B 1.0
? 1 1
0 0 0

Timing Parameters'

. Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) | (nsiid) 7 P 15 16 0
top | A(T) to Z(1) 166 | 0202 | 25 | 33 | 41 | 49 | 57
top | A{) to Z({) 177 | 0183 | 25 | 32 | 40 | 47 | 54
top | B(T) to Z(T) 146 | 0198 | 23 | 30 | 38 | 46 | 54
top | B{) to Z(4) 179 | 0185 | 25 | 33 | 40 | 48 | 55

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

OR2H
OR Gate

« High drive 2-Input OR

» Hard Macrocell
2 Gate Equivalents

« 6 TPTs
* 0RLTs
Symbol Schematic
A NR2 IN2
Function Table Pin Load
Inputs Output Pin. |Std Load
A B V4 A 1.0
1 ? 1 B 1.0
? 1 1
0 0 0
Timing Parameters’!

T Descinion Intrinsic| Drive Delay Given Standard Load {ns)?
Yp8 | -Pestripto (ns) |(nsid) | 4 | 8 | 12 | 16 | 20
tep | A(T) to Z(T) 1.85 | 0.132 2.4 2.9 3.4 40 4.5
tpp | A() to Z({) 195 | 0134 | 25 | 3.0 | 36 | 41 | 46
tep | B(M) to Z(T) 171 [ 0131 | 22 | 28 | 33 | 38 | 43
tpp | B({) to Z(1) 196 | 0135 | 25 | 30 | 36 | 41 | 47

1 Data for VCC = 5 V, T, = 259 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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OR2R
OR Gate CP20K Series

Hard Macrocell
2 Gate Equivalents

* 2-Input OR using an RLT

¢ 0TPTs
* 1 RLTs
Symbol Schematic
RLT
A
—Z
-J_—
B
Function Table Pin Load
Inputs Output Pin |Std Load
A B V4 A 0.5
1 ? 1 B 0.6
? 1 1
0 0 0
Timing Parameters'
L Intrinsic| Drive | Delay Given Standard Load (ns)?
Type| Description (ns) |(nsid) [ 4 | 8 | 12 | 16 | 20
top | A(T) to Z(1) 232 | 0179 | 30 | 38 | 45 | 52 | 59
tep | A() to Z({) 237 | 0147 | 30 | 35 | 41 | 47 | 53
top | B(T) to Z(1) 221 | 0179 | 29 | 36 | 44 | 51 | 58
tep | B() to Z({) 228 | 0147 | 29 | 35 | 40 | 46 | 5.2

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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OR3

CP20K Series OR Gate
* 3-Input OR  Hard Macrocell
+ 2 Gate Equivalents
« 5TPTs
» 0 RLTs
Symbol Schematic
NR3 IN1

Om>

D

Function Table Pin Load
Inputs Output Pin - |Std Load

A B C Z A 1.0

1 ? ? 1 B 1.0

? 1 ? 1 C 1.0

? ? 1 1

0 0 0 0

Timing Parameters’
. Intrinsic|{ Drive Delay Given Standard Load (ns)®

Type| Description (ns) | (ns/id) 4 8 12 16 50
tpp | A(T) to Z(T) 1.86 | 0.202 | 2.7 35 4.3 5.1 5.9
tpp | A{) to Z(1) 225 | 0192 | 30 | 38 | 46 | 53 | 6.1
tep | B(1) to Z(T) 195 | 0202 | 28 | 36 | 44 | 52 | 6.0
tep | B({) to Z({) 231 | 0.191 | 341 3.8 4.6 5.4 6.1
tep | C(T) to Z(T) 1.71 | 0.198 | 2.5 3.3 4.1 49 5.7
top | C({)to Z({) 239 | 0193 | 3.2 3.9 4.7 5.5 6.3

1 Data for VCC =5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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OR3H
OR Gate

CP20K Series

» High drive 3-Input OR

Symbol

» Hard Macrocell
3 Gate Equivalents

« 6 TPTs

* ORLTs
Schematic

NR3 IN2

O W >

—1 >

o z

Function Table Pin Load
Inputs Output Pin  |Std Load
A B C Z A 1.0
1 ? ? 1 B 1.0
? 1 ? 1 C 1.0
? ? 1 1
0 0 0 0
Timing Parameters!
- Intrinsic] * Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/ld) ) 3 12 16 20
tep | A(T) to Z(T) 203 | 0132 | 2.6 3.1 3.6 4.1 4.7
tep | A() to Z(1) 246 | 0.141 3.0 3.6 4.2 4.7 5.3
tpp | B(T) to Z(7) 212 | 0.132 | 2.6 3.2 3.7 4.2 4.8
tpp | B() to Z({) 2.5 0.141 3.1 3.6 4.2 4.8 5.3
tep | C(T) to Z(T) 1.93 | 0.131 2.5 3.0 3.5 4.0 4.6
tpp | C{) to Z({) 259 | 0142 | 3.2 3.7 43 4.9 54
1 Data for VCC =5 V, T, = 25° C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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OR4

CP20K Series OR Gate
* 3-Input OR + Hard Macrocell
» 3 Gate Equivalents
*+ 8 TPTs
* 0RLTs
Symbol Schematic
A
g NR4 IN1
5 D
Function Table Pin Load
Inputs Output Pin |Std Load
A B C D Z A 1.0
1 ? ? ? 1 B 1.0
? 1 ? ? 1 C 1.0
? ? 1 ? 1 D 1.0
? ? ? 1 1
0 0 0 0 0
Timing Parameters'

T Bescribtior Intrinsic| Drive Delay Given Standard Load (ns)?
ype pt (ns) |(msid) | 4 | 8 | 12 | 16 | 20
tep | A() to Z(T) 168 | 0199 | 25 | 33 | 41 | 49 | 57
tep | A() to Z({) 276 | 0202 | 36 | 44 | 52 | 60 | 68
tep | B(1) to Z(T) 204 | 0202 | 28 | 37 | 45 | 53 | 6.1
tep | B() to Z({) 28 | 0201 | 36 | 44 | 52 | 60 | 6.8
tpp | C(T) to Z(1) 211 | 0202 | 29 | 37 | 45 | 53 | 6.2
tep | C(L) to Z({) 492 | 02 | 57 | 65 | 73 | 81 | 89
tep | D(1) to Z(1) 216 | 0203 | 3.0 | 38 | 46 | 54 | 6.2
tep | D) to Z({) 296 | 02 | 38 | 46 | 54 | 62 | 7.0

1 Datafor VCC =5V, T;= 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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ORS5

OR Gate CP20K Series
¢ 5-Input OR * Hard Macrocell
« 5 Gate Equivalents
* 9TPTs
* ORLTs
Symbol Schematic
NR3

A

A
C NR2 z
D
E

Function Table Pin Load
Inputs Output Pin  |Std Load

A B C D E z A 1.0
1 ? ? ? ? 1 B 1.0
? 1 ? ? ? 1 C 1.0
? ? 1 ? ? 1 D 1.0
? ? ? 1 ? 1 E 1.0
? ? ? ? 1 1

0 0 0 0 0 0

Timing Parameters’

Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) | 4 8 12 16 20
top | A(T) to Z(T) 188 | 0202 | 27 | 35 | 43 | 51 | 59
top | Al to Z() 242 | 0238 | 34 | 43 | 53 | 62 | 72
top | B(M) to Z(T) 197 | 0202 | 28 | 36 | 44 | 52 | 60
tpp | B() to Z({) 2.49 0.237 3.4 4.4 5.3 6.3 7.2
top | C(T) to Z(1) 202 | 0202 | 28 | 36 | 44 | 53 | 61
tep | C{) to Z({) 2.54 0.236 3.5 4.4 54 6.3 7.3
top | D(M) to Z(T) 182 | 0202 | 26 | 34 | 42 | 50 | 59
tep | D) to Z({) 1.86 0.232 2.8 3.7 4.6 5.6 6.5
top | E(T) to Z(T) 187 | 0202 | 27 | 35 | 43 | 51 | 59
tpp | E() to Z({) 1.89 0.232 2.8 3.7 4.7 5.6 6.5

1 Data for VCC =5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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OR6

CP20K Series OR Gate
* 6-Input OR  Hard Macrocell
+ 6 Gate Equivalents
« 10 TPTs
* O0RLTs
Symbol Schematic
8 A NR3
Cc z
D NR3
e =1>
F F
Function Table Pin Load
Inputs Output Pin  |Std Load
A B C D E F Z A 1.0
1 ? ? ? ? ? 1 B 1.0
? 1 ? ? ? ? 1 C 1.0
? ? 1 ? ? ? 1 D 1.0
? ? ? 1 ? ? 1 E 1.0
? ? ? ? 1 ? 1 F 1.0
? ? ? ? ? 1 1
0 0 0 0 0 0 0

Timing Parameters'

" intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (nsid) 2 8 12 16 20
tep | A(T) to Z(T) 1.88 | 0.202 | 2.7 3.5 4.3 5.1 5.9
tpp | AW) to Z(1) 242 | 0238 | 3.4 43 5.3 6.2 7.2
tpp | B(T) to Z(T) 1.97 | 0.202 | 2.8 3.6 4.4 5.2 6.0
tep | BH) to Z(1) 248 | 0237 | 3.4 4.4 5.3 6.3 7.2
tpp | C(T) to Z(T) 2.02 | 0.202 | 2.8 3.6 4.4 5.3 6.1
tpp | C() to Z({) 253 | 0237 | 35 44 5.4 6.3 7.3
tpp | D(T) to Z(T) 202 | 0.202 | 2.8 3.6 4.4 5.3 6.1
tpp | D) to Z({) 234 | 0235 | 3.3 4.2 5.2 6.1 7.0
tpp | E(T) to Z(T) 2.1 0.202 | 2.9 3.7 45 5.3 6.1
tep | EN) to Z({) 241 | 0235 | 3.3 4.3 5.2 6.2 7.1
tpp | F(T) to Z(T) 215 | 0202 | 3.0 3.8 4.6 5.4 6.2
tep | F() to Z({) 246 | 0.235 | 3.4 4.3 5.3 6.2 7.2

1 DataforVCC=5V,T;= 2509 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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ORS8

OR Gate CP20K Series
* 8-Input OR * Soft Macrocell
¢ 5 Gate Equivalents
« 15TPTs
« O0RLTs
Symbol Schematic
A NR4
B 8
g ND2
F
G H
H

Function Table
Inputs Output

[« BENEESERVEECEECEECEESE EN b -
OV V|||~ |~—=|~v|T

O|= [V |V~ |T
Q= |(mjalalalalalaliN

O |V |v|v|[=2|vvI]O
O ||| |=|v|v2|2|0O
O[]0 |~o|Mm
OV |=l|w|v|v|~w|T
O |= ||| v|v®
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CP20K Series

XN2
Exclusive-NOR

+ 2-Input Exclusive NOR

Symbol

T o

November 1992

Schematic

Function Table

Inputs Output
A B ZN
0 0 1
1 0 0
0 1 0
1 1 1

—Preliminary—

Soft Macrocell

4 Gate Equivalents
2TPTs

1 RLTs
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XN2A

Complex Gate CP20K Series
* 2-OR, 2-NAND into 2-NAND * Hard Macrocell
» 3 Gate Equivalents
+ 7TPTs
* 0RLTs
Symbol Schematic

D |
ZN B ZN
—C o}
o D
—1p ND2
Function Table Pin Load
Inputs Output Pin  |Std Load

A B C D ZN A 1.0

1 ? 0 ? 0 B 1.0

? 1 0 ? 0 C 1.0

1 ? ? 0 0 D 1.0

? 1 ? 0 0

0 0 ? ? 1

? ? 1 1 1

Timing Parameters'

- Intrinsic| Drive Delay Given Standard Load (ns)?
Type| Description (ns) | (ns/ld) 4 P 12 16 20
tep | A(T) to ZN({) with C(1) D(0) 136 | 0165 | 20 | 27 | 33 | 40 | 47
tep | A() to ZN(T) with C(1) D(0) 127 | 0437 | 30 | 48 | 65 | 83 | 100
tpp | B(1) to ZN({) with C(1) D(0) 125 | 0213 | 21 | 30 | 38 | 47 | 55
tep | B(L) to ZN(T) with C(1) D(0) 121 | 0436 | 30 | 47 | 64 | 82 | 99
tep | C(T) to ZN(T) with A(0) B(1) 19 (0202 | 27 | 35 | 43 | 51 | 59
tep | C({) to ZN(L) with A(0) B(1) 191 | 0301 | 31 | 43 | 55 | 67 | 7.9
tpp | D(T) to ZN(T) with A(0) B(1) 2 0201 | 28 | 36 | 44 | 52 | 6.0
tep | D({) to ZN(L) with A(0) B(1) 206 | 0301 | 33 | 45 | 57 | 6.9 | 81

1 Data for VCC = 5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

XN2T

Exclusive-NOR

» 2-Input Exclusive NOR using TPTs.

+ Hard Macrocell
3 Gate Equivalents

« 6 TPTs
« O0RLTs
Symbol Schematic
B
1
IN1 1
O
o e |
| . 2ZN
L
e
Function Table Pin Load
Inputs Output Pin  |Std Load
A B ZN A 1.0
0 0 1 B 1.8
1 0 0
0 1 0
1 1 1

Timing Parameters’

- Intrinsic| Drive | Delay Given Standard Load (ns)®

Type| Description (ns) | (ns/id) 7 3 12 P 20
tpp | A(T) to ZN({) with B(0) 165 | 0.156 | 2.3 2.9 3.5 4.1 4.8
tpp | A(L) to ZN(T) with B(0) 1.57 | 0.331 2.9 4.2 5.5 6.9 8.2
tpp | A(T) to ZN(T) with B(1) 2.07 | 0.301 3.3 45 5.7 6.9 8.1
tpp | A({) to ZN({) with B(1) 1.74 | 0205 | 2.6 3.4 4.2 5.0 5.8
tpp | B(T) to ZN({) with A(0) 148 | 0.172 | 2.2 2.9 3.5 4.2 4.9
tpp | B(L) to ZN(T) with A(0) 0.996 | 0.316 | 2.3 3.5 4.8 6.1 7.3
tpp | B(T) to ZN(T) with A(1) 165 | 0.296 | 2.8 4.0 5.2 6.4 7.6
tep | B() to ZN({) with A(1) 1.31 0.195 | 21 2.9 3.7 4.4 5.2

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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XN3
Exclusive-NOR

CP20K Series

 3-Input Exclusive NOR

Symbol

w.

2-168

» Soft Macrocell
» 7 Gate Equivalents

*« 2TPTs
« 2RLTs
Schematic
A X03 IN1

Function Table

Inputs Output
A B C ZN
0 0 0 1
1 0 1 1
1 1 0 1
0 1 1 1
1 0 0 0
0 1 0 0
0 0 1 0
1 1 1 0

—Preliminary—
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CP20K Series

X02

Exclusive-OR

* 2-Input Exclusive OR

Symbol

Function Table

Inputs Output
A B Y4
0 0 0
1 0 1
0 1 1
1 1 0

*

Schematic

.

Timing Parameters!

RLT

Hard Macrocell
3 Gate Equivalents
0 TPTs
1 RLTs

Pin Load

Pin

Std Load

A

0.9

B

0.6

- Intrinsic| Drive Delay Given Standard Load (ns)?

Type| Description (ns) |(msid)| 4 | 8 | 12 | 16 | 20
tpp | A(T) to Z(T) with B(0) 233 | 0179 | 3.0 3.8 4.5 5.2 5.9
tep | A(Y) to Z({) with B(0) 2.38 | 0.147 | 3.0 3.6 4.1 4.7 5.3
tpp | A(T) to Z(l) with B(1) 284 | 0113 | 3.3 3.7 4.2 47 5.1
tep | A{) to Z(T) with B(1) 2.32 0.25 3.3 4.3 5.3 6.3 7.3
tpp | B(T) to Z(T) with A(0) 2.21 0179 | 2.9 3.6 4.4 5.1 5.8
tpp | B() to Z({) with A(0) 228 | 0147 | 2.9 3.5 4.0 4.6 5.2
tep | B(T) to Z({) with A(1) 276 | 0.113 | 3.2 3.7 4.1 4.6 5.0
tep | B() to Z(T) with A(1) 2.41 0.25 3.4 4.4 5.4 6.4 74

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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X024

Complex Gate CP20K Series
« 2-AND, 2-NOR into 2-NOR + Hard Macrocell
» 3 Gate Equivalents
» 7TPTs
* 0RLTs
Symbol Schematic

A AO21
B V4
c NR2
D
Function Table Pin Load
~ Inputs Output Pin |Std Load
A B C D Z A 1.0
1 1 ? ? 0 B 1.0
? ? 0 0 0 C 1.0
0 ? 1 ? 1 D 1.0
? 0 1 ? 1
0 ? ? 1 1
? 0 ? 1 1
Timing Parameters’
o Intrinsic| Drive Delay Given Standard Load (ns)®
Typei Description (ns) | (ns/id) 2 P 12 6 50
tep | A(T) to Z({) with C(0) D(1) 142 | 0165 | 21 | 27 | 34 | 41 | 47
tep | A(L) to Z(1) with C(0) D(1) 096 | 0435 | 27 | 44 | 62 | 79 | 97
tep | B(T) to Z({) with C(0) D(1) 15 | 0154 | 21 | 27 | 33 | 40 | 46
tep | B({) to Z(T) with C(0) D(1) 105 | 0527 | 32 | 53 | 74 | 95 | 116
tep | C(1) to Z(T) with A(1) B(0) 216 | 036 | 36 | 50 | 65 | 79 | 94
tep | C({) to Z(L) with A(1) B(0) 212 | 0185 | 29 | 36 | 43 | 51 | 58
tep | D(T) to Z(T) with A(1) B(0) 221 | 0359 | 36 | 51 | 65 | 80 | 9.4
tep | D({) to Z(1) with A(1) B(0) 215 | 0185 | 29 | 36 | 44 | 51 | 58

1 Data for VCC = 5V, T, = 250 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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CP20K Series

Xxoz2r

Exclusive-OR

» 2-Input Exclusive OR using TPTs

Symbol

Function Table

Inputs Output
A B z
0 0 0
1 0 1
0 1 1
1 1 0

* Hard Macrocell

¢ 3 Gate Equivalents

* 6 TPTs
« ORLTs
Schematic
IN1
.T." ]
IN1
A — -
—
Pin Load
Pin Std Load
A 1.0
B 1.9

Timing Parameters’

Type| Description Intrinsic| Drive | Delay Given Standard Load (ns)®
(ns) | (ns/id) 4 8 12 16 20

tep | A(T) to Z(T) with B(0) 2 0.301 3.2 4.4 5.6 6.8 8.0
tpp | A() to Z(1) with B(0) 1.72 | 0.229 | 2.6 3.6 4.5 5.4 6.3
tpp | A(T) to Z({) with B(1) 1.62 | 0.151 2.2 2.8 3.4 4.0 4.6
tep | A({) to Z(T) with B(1) 157 | 0322 | 2.9 4.1 5.4 6.7 8.0
tpp | B(T) to Z(T) with A(0) 1.64 0.21 25 3.3 4.2 5.0 5.8
tpp | B() to Z({) with A(0) 1.35 | 0.221 2.2 3.1 4.0 4.9 5.8
tpp | B(T) to Z(1) with A(1) 1.4 0.152 | 2.0 2.6 3.2 3.8 4.4
tpp | B({) to Z(T) with A(1) 1.1 0434 | 28 4.6 6.3 8.0 9.8

1 Data for VCC = 5 V, T, = 250 C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.

November 1992 —Preliminary— 2-171



X03

Exclusive-OR CP20K Series
« 3-Input Exclusive OR = Hard Macrocell
¢ 6 Gate Equivalents
e 0 TPTs
« 2RLTs
Symbol Schematic

2 2

Function Table
Inputs Output
A B C Z
0 0 0 0
1 0 1 0
1 1 0 0
0 1 1 0
1 0 0 1
0 1 0 1
0 0 1 1
1 1 1 1

2-172

RLT

A -—T—— RLT

N

o)
Pin Load
Pin |Std Load
A 0.9
B 0.6
o] 0.6

—Preliminary—
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X03
CP20K Series Exclusive-OR

Timing Parameters'

Type| Description Intrinsic| Drive | Delay Given Standard Load (ns)?

(ns) | (ns/id) 4 8 12 16 20
top | A(T) to Z(T) with B(0) C(0) 441 | 0179 | 541 | 58 | 66 | 73 | 80
top | A() to Z(J) with B(0) C(0) 459 | 0147 | 52 | 58 | 64 | 69 | 75
top | A(T) to Z(L) with B(0) C(1) 485 | 0113 | 53 | 58 | 62 | 67 | 71
top | A(L) to Z() with B(0) C(1) 421 | 025 | 52 | 62 | 72 | 82 | 9.2
tep | A(T) to Z({) with B(1) C(0) 5.05 0.113 55 6.0 6.4 6.9 7.3
top | A) to Z(T) with B(1) C(0) 439 | 025 | 54 | 64 | 74 | 84 | 94
tep | A(T) to Z(T) with B(1) C(1) 468 | 0.179 5.4 6.1 6.8 7.5 8.3
top | A(L) to Z({) with B() C(1) 484 | 0147 | 54 | 60 | 66 | 72 | 78
tep | B(T) to Z(1) with A(0) C(0) 427 | 0179 | 50 | 57 | 64 | 71 | 79
tp | B(L) to Z(J) with A(0) C(0) 449 | 0147 | 51 | 57 | 63 | 68 | 7.4
top | B(T) to Z(L) with A(0) C(1) 472 | 0413 | 52 | 56 | 61 | 65 | 7.0
tep | B(Y) to Z(1) with A(0) C(1) 411 | 025 | 51 | 64 | 71 | 81 | 9.1
top | B(T) to Z({) with A1) C(0) 497 | 0113 | 54 | 59 | 63 | 68 | 7.2
tpp | B({) to Z(T) with A(1) C(0) 4.48 0.25 5.5 6.5 7.5 8.5 9.5
tpp | B(T) to Z(T) with A(1) C(1) 4.59 0.179 5.3 6.0 6.7 7.5 8.2
top | B(L) to Z(L) with A(1) C(1) 493 | 0147 | 55 | 61 | 67 | 73 | 79
top | C(1) to Z(T) with A(0) B(0) 221 | 0179 | 29 | 36 | 44 | 51 | 58
tep | C({) to Z(1) with A(0) B(0) 2.28 0.147 2.9 3.5 4.0 4.6 5.2
top | C(T) to Z({) with A(0) B(1) 279 | 0113 | 32 | 37 | 41 | 46 | 541
top | C() to Z(T) with A(0) B(1) 24 | 025 | 34 | 44 | 54 | 64 | 74

1 Data for VCC = 5V, T, = 259 C, worst-case process, bin-1 parts.
2 Sum pin load and wire load to get total load.
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X03T
Exclusive-OR

CP20K Series

« 3-Input Exclusive OR using TPTs

« Hard Macrocell
* 6 Gate Equivalents

« 12TPTs
« 0RLTs
Symbol Schematic
C .
1
IN1 ]
B | N J ,
1) 1 IN1 L
I A IN1 L > .2
-—D.—q L
_.____‘ —_—‘
|
Function Table Pin Load
Inputs Output Pin. - |Std Load
A B C Z A 1.0
0 0 0 0 B 2.0
1 0 1 0 C 1.8
1 1 0 0
0 1 1 0
1 0 0 1
0 1 0 1
0 0 1 1
1 1 1 1
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Xo3Tr

CP20K Series Exclusive-OR
Timing Parameters’
Type| Description Intrinsic| Drive Delay Given Standard Load (ns)?
(ns) | (ns/id) | 4 8 12 | 16 | 20

tpp | A(T) to Z(T) with B(0) C(0) 3.19 0.23 41 5.0 5.9 6.9 7.8
tep | A() to Z(1) with B(0) C(0) 3.04 | 0213 | 3.9 47 5.6 6.4 7.3
tep | A(T) to Z(1) with B(0) C(1) 3.37 | 0.151 4.0 4.6 5.2 5.8 6.4
tep | A() to Z(T) with B(0) C(1) 3.62 | 0.441 5.4 71 8.9 10.7 | 124
tep | A(T) to Z({) with B(1) C(0) 3.71 0.155 | 4.3 5.0 5.6 6.2 6.8
tep | A() to Z(T) with B(1) C(0) 333 | 0329 | 4.6 6.0 7.3 8.6 9.9
tep | A(T) to Z(T) with B(1) C(1) 4.31 0.302 | 5.5 6.7 7.9 9.1 10.4
tep | A{) to Z(1) with B(1) C(1) 354 | 0.206 | 44 5.2 6.0 6.8 7.7
tep | B(T) to Z(T) with A(0) C(0) 2.88 | 0.229 | 3.8 4.7 5.6 6.5 7.5
tep | B({) to Z(l) with A(0) C(0) 259 | 0.211 3.4 4.3 5.1 6.0 6.8
tpp | B(T) to Z({) with A(0) C(1) 3.08 | 0.151 3.7 4.3 4.9 5.5 6.1
tep | B({) to Z(T) with A(0) C(1) 3.23 | 0.441 5.0 6.8 8.5 10.3 | 12.0
tpp | B(T) to Z({) with A(1) C(0) 3.31 0.154 | 3.9 4.5 5.2 5.8 6.4
tpp | B({) to Z(T) with A(1) C(0) 293 | 0329 | 4.2 5.6 6.9 8.2 9.5
tep | B(T) to Z(T) with A(1) C(1) 3.94 | 0.302 | 5.1 6.4 7.6 8.8 10.0
tep | B{) to Z{{) with A(1) C(1) 3.14 | 0.206 | 4.0 4.8 5.6 6.4 7.3
tep | C(T) to Z(T) with A(0) B(0) 166 | 0.296 | 2.8 4.0 5.2 6.4 7.6
tpp | C{{) to Z(1) with A(0) B(0) 1.29 | 0.206 | 2.1 29 3.8 4.6 5.4
tpp | C(T) to Z(1) with A(0) B(1) 148 | 0.172 | 2.2 2.9 3.5 4.2 4.9
tpp | C() to Z(T) with A(0) B(1) 1.01 0317 | 2.3 3.5 4.8 6.1 7.4

1 Data for VCC = 5 V, T, = 25° C, worst-case process, bin-1 parts.

2 Sum pin load and wire load to get total load.
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Table 3-1

CP20K Series

Fixed-Place Macrofunctions

Fixed-Place Macrofunctions

A number of fixed-place macrofunctions are provided as part of the. CP20K cell
library. These include RAM (Random Access Memory) modulg Table 3-1) for
general-purpose RAM applications and multiplexer bus modules, (see Table 3-3) for

m. MXmxn, and provide

high-speed on Chlp bus appllcatlons The latter are of the o

cells in the design.

Each RAM module is implemented as
consists of a matrlx of RLTs conﬁgur

8 words by 4 bits

16 words by 4 bits 332 72 110
32 words by 4 bits 631 144 130
64 words by 4 bits 1232 288 204
8 words by 8 bits 334 72 108
16 words by 8 bits 624 144 122
RAM32x8 32 words by 8 bits 1215 288 150
RAM64x8 64 words by 8 bits 2408 576 264
RAMS8x9 8 words by 9 bits 371 81 110
RAM16x9 16 words by 9 bits 697 162 125
RAM32x9 32 words by 9 bits 1361 324 155




Fixed-Place Macrofunctions

Table 3-1 RAM Module Sizes and Gate Count

RAMBx16 8 words by 16 bits 630 144 124
RAM16x16 16 words by 16 bits 1208 288 146
RAM32x16 32 words by 16 bits 2383 576 © 190
RAMS8x32 8 words by 32 bits 1222 ’ 156
RAM16x32 16 words by 32 bits 2376 194

Table 3-2 Multiplexer Bus Module Pins

Alp-1]
EN Receive Data Enable (
DI[m-1][n-1] Data Inputs
DO[n-1] . Data Output

. Row Address Input

Table 3-3 RAM Module Pins

Data Outputs

iplexer Bus Module Sizes and Gate Count

X8£9. of 8 — 9b1 .\‘m e multlp éker Bus

MX8x18 ' 1of8— 18 bit wide multiplexerbus 440 90 160

MX16x9 1 of 16 — 9 bit wide multiplexer bus 417 81 192
MX16x18 _ 10f 16 — 18 bit wide multiplexerbus 773 152 326
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Macrofunction lerary
Summary

This is a preliminary listing of macrofunctwns and is: subject to change without notice. Contact
Crosspoint for availability. »
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Macrofunction Library Summary

‘W  Macrofunction
| Library Summary

The CP20K library is comparable to gate array libraries in terms of the variety and the
number of elements. The CP20K library also supports the. majority of generic gate
array macrofunctions. These elements are listed in the following tables. A macrofunc-
tion is routed when the overall design containing it'is routed. In order to make com-
parisons straightforward, the gate counts showmn:approximate to standard mask-
programmable gate array gate counts. e

” NOTE: All macrofunctions wit é:_,ﬁ:compatible with TTL74

series functions.
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Macrofunction Library Summary

Adders
CLS82 2 Bit Full Adder 14
CLS181  Arithmetic Logic Unit / 94
Function Generator
CLS182  Look-Ahead Carry Generator 29
CLS183  Dual Carry Save Full Adders 26
CLS283  4-Bit Binary Full Adder, 62
with Fast Carry
Parity Checkers
CLS180  8-Bit Odd/Even Parity
Generator/Checker
CLS280 9-Bit Odd/Even Parity
Generator/Checker
Comparators
CMP4 4-Bit Equality Comparator
CLS85  4-Bit Magnitude Comparator 70

DE12 1 to 2 Decoder
DE24 2 Bit Decoder
DE24G
DE38G
CLS137

22

22
CLS154 “4:to-6 Decoder/Demultiplexer 87
CLS155  Dual 2-to-4 Decoders/ 21

Demultiplexers
Encoders
CLS148  8-t0-3 Priority Encoder 44
CLS147  10-to-4 Priority Encoder 41
4-4

Shift Register, J-K Input
First Stage

November 1992

Latches
LDP4 4-Bit D Latch 20
LDPC4  4-Bit D Latch, wi 26
CLS259  8-Bit Addressable La 87
28
33
Linéar Feedback
«Shift Registers
; 10
t Shift Register, with CLR 12
2-Bit'Shift Register, with 14
/SET
- 4-Bit Shift Register, with CLR 23
; 8-Bit Shift Register 41
S94  4-BIt Shift Register 49
* CLS95 4-BIt Shift Register 35
CLS96 5-Bit Shift Register (Dual 53
Parallel-In, Paraliel-Out)
CLS164  8-Bit Parallel-Out 53
Shift Register
CLS165  Parallel-Load 8-Bit 84
Shift Register
CLS166  Parallel-Load 8-Bit 76
Shift Register
CLS194  4-Bit Bidirectional Universal 63
Shift Register
CLS195  4-Bit Parallel Access 41
Shift Register
CLS198  8-BlIt Parallel-in, Parallel-Out 95
Bidirectional Shift Register
CLS199  8-Bit Parallel-in, Parallel-Out 79



Counters

CLS90
CLS92
CLS93
CLS98

CLS99

CLS160
CLS161

CLS162

CLS163

CLS168

CLS169

CLS176
CLS177
CLS190

CLS191

CLS290
CLS293
CLS390
CLS393
CLS490

Decade Counter
Divide-by-Twelve Counter
4-Bit Binary Counter

4-Bit Data Selector/
Storage Register

4-Bit Right-Shift Left-Shift Reg-
ister

Synchronous Decade Counter

Synchronous 4-Bit Binary
Counter

Fully Synchronous Decode
Counter

Fully Synchronous 4-Bit Binary

Counter

Synchronous Decade
Up/Down Counter

Synchronous Binary

Synchirorious Up/Down'4-Bit
“ounter, Single Clock

Synchronous Up/Down 4-Bit
untér, Dual Clock

) cade Counter

4-Bit Binary Counter

Dual Decade Counters

Dual 4-Bit Binary Counters
Dual 4-Bit Decade Counters

CP20K Series

39
32
32
34

42

82

78

40
32
66
58
76

Macrofunction Library Summary

CLS668  Synchronous Decade 89
Up/Down Counter
CLS669  Synchronous 4-Bit Binary:, 78
Multiplexergfl?gmuitiplexers
CLS97  Synchrgnous 6-Bit Binary Rate 136
CLS150 98
51
» ) 24
Selector/Multiplexer
Quadruple 2-of-1 Data 15
‘Selectors/Multiplexers, with
Non-inverted Data Outputs
Quadruple 2-of-1 Data 11
Selectors/Muitiplexers, with
Inverted Data Outputs
CLS298  Quadruple 2-Input 34
Multiplexers, with Storage
4-5



Macrofunction Library Summary

4-6

November 1992



CP20K Series

Chapter 5

Package Options

5-1



Chapter 5

5-2

November 1992



Packaging Specifications and Pinout

Packaging Specifications and
Pinout

A high-performance FPGA solution demands a high-performance packaging solution.
Crosspoint uses the latest packaging technology to fulfill the unique requirements of
high-performance FPGA design.

Crosspoint’s package offerings include: Ceramic Pin Grid Arrays (CPGA), Ceramic
Quad Flat Packs (CQFP), and Plastic Quad Flat Packs (PQFP). Key features of these
packages are:

» Cavity-down orientation for improved thermal dissipation

+ Five power and ground planes

* Low inductance power and ground traces

* I/O power planes which are isolated from the array power planes

+  Four decoupling chip capacitors, two for the I/O power planes and two for the
array power planes.

Low-cost Plastic Leadless Chip Carriers (PLCC) are also planned.

Ceramic Pin Grid Array (CPGA)

Crosspoint’s CPGA family consists of 155, 223, 299 and 383 pin options. The CPGA
family follows an established format for footprint and power/ground locations as used
by the major mask-programmable gate array (MPGA) suppliers.

Ceramic Quad Flat Pack (CQFP)

Crosspoint’s Ceramic Quad Flat Pack family includes 160 and 208 lead counts. The
footprints for this family follow the industry standard for metric flat packs, which
make them compatible with most MPGA packages. QFP packages are shipped in a
special carrier which enables programming without compromising lead coplanarity.

Plastic Quad Flat Pack (PQFP)

CP20K Series

These are the equivalent plastic versions of the CQFP packages as described above. A
240 pin PQFP package is also offered for higher 1/O.
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Packaging Specifications and Pinout

155 CPGA Package Dimensions

.100 REF
SeReF — =~ .040 MIN
: ™™ TOl6 MIN
.105 MAX 165 MAX -
T6TMAX ™ [T ™ ZI9MAX |~ 1122?-'10.755
L260 REF 100 REF | QIOTYP
ORIENTATION 32.00 REF 54 Y 254 TYP
MARK _\ ﬁ?{)"l"#
340 TYP
(x| :kj:—-[
D D * ‘_ 15—
h SEATING
1.643-1677- |~ TPLANE
41.73-42.60 L
TOP 1.140 REF
VIEW 28.96 REF
.016-.020
I 406-5
CHIP
D CAPACITOR\ ‘
D =)
- :
o { 045 055
-
091-.111
1.643-1.677
7311-2819
AT.73-42.60
_ LSWREF —~ L«' TIMAX
38.10 REF 185..195 :
U Z — - feet—
s 4x STAND OFF PIN 4‘699'7"953[2 7]
T
R
P
N
M
L
K 1.500 REF
' BOTTOM 38 10 REF
H VIEW
G
F
E INCH
> | OO QOO
< | 0O OOOOOOX l MM
B @@@@@@@@@@@@@@,@)‘
» | X©0000000O0OOOOD
/l2345678910I112]31415]6 060_080
MISSING PIN 1.524-
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Packaging Specifications and Pinout

CP20420 Pinout in 155 CPGA

> W O U mMmmMMO® I « X r 8 Z v 3 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

VCC Power N/C  No Connect TDlI  JTAGin
GND Ground VPP  Program' TDO TDO JTAG Out
CLK Clock VPB JTAG Select? TCK JTAG Ciock

VPN  Ground? TMS JTAG Mode Select

All unmarked pins are for general /O

1. Connect to Vcc
2. Connect to GND if not using JTAG Reset
3. Connect to GND
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223 CPGA Package Dimensions

ORIENTATION

MARK _\

QI-oR"RcCgzwmAc <

Packaging Specifications and Pinout

.100 REF - - 040 MIN
.105 REF — 165 REF .065-.075
254REF | [~ T 419REF "] = TeSI-1963
. L4GOREE | 100 REF et OOTYP
3708 REF T3ZREF 254TYP L
: .100 TYP
- i oy Z50TYP
x & . 3 o
0 O + BT
=
SEATING
1.841-1.879 /_ PLANE
TOP 1340 REF -41.73.
VIEW
.016-.020
405-.508
= 4 1
0 0 =
{ .045-.055
T.143-1.397
.091-.111
1_ X i Lo
1.841-1.879 : l
36.7647.73" -
1.700 REF
3 TERET 185-195 | |e-  136MAX
_ 4x STANDOFF PIN 1699-4953 E E‘ 3454 MAX
REF
)
OO0 INCH
u MM
09

4723456 7 89101112131415161718

MISSING PIN
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1.524-2.



Packaging Specifications and Pinout

299 CPGA Package Dimensions

ORIENTATION
MARK

.100 MAX 040 MIN
I54AMAX ] ™
165 MAX
SO VAS .065-.075
.105 MAX | 19 MAX
2.67TMAX — ‘4 1.65T-1.905
1.660 REF 100 REF I
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Packaging Specifications and Pinout

CP21200 Pinout in 299 CPGA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
VCC Power N/C  No Connec t TDI  JTAGIn

GND  Ground VPP  Program’ TDO JTAG Out
CLK Clock VPB JTAG Select? TCK  JTAG Clock
VPN  Ground® TMS  JTAG Mode Select

All unmarked pins are for general /O

1. Connect to Vce
2. Connect to GND if not using JTAG Reset
3. Connect to GND
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Packaging Specifications and Pinout

CP20420 Pinout in 160 CQFP

Table 1-1 CP20420 Pinout in 160 CQFP

5-10

L R

b—— PIN #120

= |X

PIN #40 ———3

A

* No Connect

1 Connect to GND if not using JTAG Reset
1 Connect to GND

** Connect to Vcc

PIN #81

All unlisted pins are for general I/O
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Packaging Specifications and Pinout

160 CQFP Package Dimensions

30.95-31.45 SQ.
1.219-1.238 SQ.
2.54 REF
\ .100 REF
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O
PIN #] c—f | S [
— —— : ;
——— — 5
— —
=] =
—
[— — :
] e s
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— R U —
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[— 0 i
— —
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—_— VIEW _—
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—— ;
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— —
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_— -

]
[—
—_—
I
o=—
—

PIN #40 g o
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4.07 MAX * F (1732 _ DR
160 MAX ] 5(.682) 010 REF -
o — = /1 i 015 REF
; 'llllil I|I|I|I|I|I|I|III|III|||I|I|I|I|I|I|I|I|I|I||| B
! il LA LT e
L AR R R R —
T_—‘ | 25-50
010-.020
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.005-009 009-013 MM
; INCH
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Packaging Specifications and Pinout

208 CQFP Package Dimensions

30.35-30.85 SQ.

1.195-1.215 SQ.

2.54 REF

—]

.100 REF
2.67 MAX

L e Ck

105 MAX

PIN #1 E E
= 27.75-28.25 Q.
g 1.093-1.112 Q.
E . _1427REF
= ' S62REF
419 MAX = —
165 MAX — — |
PP S 11
.100 REF T 019 BSC
407 MAX £(1732) 25 REF
010 REF

.38 REF
.015 REF

.18-.28
.007-.011

MM
INCH
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Packaging Specifications and Pinout

160 PQFP Package Dimensions

PIN #1

30.95-31.45 SQ.
1.219-1.238 Q.

l

UL W TP T L IE EE -

.90-28.10 SQ.

1.098-1.106 SQ.

-

\ k Vs

CP20K Series

.009-.015

.65 BSC
.0256 BSC

.25-.50
.010-.020

MM

INCH
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Packaging Specifications and Pinout

208 PQFP Package Dimensions

30.35-30.85 SQ.
1.195-1.215 SQ.

|

LRARRRATTnAARRANTANRORROANDRANTODATRAANRRAN

PIN #1

Junummnr |

.10 SQ.
.106 SQ.

I0EARRANATOANARAANARARRRRARRARADRANARALNNORANDANN AN

JUEoanrnunnuonIons

i

.50 BSC
.0196 BSC

.25-.50

.010-.020

.

INCH
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Product Ordering
Guidelines

CP20K Series
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Part Numbering Scheme

£ Part Numbering Scheme

CP 20420 CPGA 155A-1C

Part Number Prefix: CP T

Part Number:
2.2K Gates - 20220
4.2K Gates - 20420
8.4K Gates - 20840

12K Gates - 21200
16K Gates - 21600
20K Gates - 22000

Package Type:
CLCC - Ceramic Leaded Chip Carriers
CPGA - Ceramic Pin Grid Array
CQFP - Ceramic Quad Flat Pack
PQFP - Plastic Quad Flat Pack
PLCC - Plastic Leadless Chip Carrier

Pin Count:

Die Revision:

A
B
Speed Selection:
1- High Speed
0- Normal
Operating Temperature Range:
C- Commercial (0° to 70° C)
I - Industrial (-40° to 85° C)
M- Military (-55° to 125° C)
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Chapter 7

Sales Offices,

Representatives
& Distributors

CP20K Series
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Sales Offices & Representatives

B Sales Offices & Representatives

Crosspoint Sales Offices

Corporate Headquarters

Crosspoint Solutions, Inc.
5000 Old Ironsides Drive
Santa Clara, CA 95054
Tel: (408) 988-1584

Fax: (408) 980-9594

Eastern Area Sales Office

Crosspoint Solutions, Inc.
100 Keyes Road
Concord, MA 07242

Tel: (508) 287-0303

Fax: (508) 287-0304

Western Area Sales Office

Crosspoint Solutions, Inc.
3 La Flora

Irvine, CA 92714

Tel: (714) 851-8590

Fax: (714) 851-2720

U.S. And Canadian Sales Representatives

Alabama

Beacon Electronic Associates
7501 Memorial Parkway So.
Suite 105

Huntsville, AL 35802

Tel: (205) 881-5031

Fax: (205) 883-9516

Alberta

InTELaTECH Inc.
218 3rd Avenue NE
Calgary, Alberta
T2E OH2

Tel: (403) 230-3190
Fax: (403) 230-3183

Arizona

Sun State Technical Sales
2323 E. Magnolia, #115
Phoenix, AZ 85034

Tel: (602) 220-0595

Fax: (602) 220-0685

CP20K Series

Arkansas

Vielock Associates
555 Republic Drive
Suite 105

Plano, TX 75074
Tel: (214) 881-1940
Fax: (214) 423-8556

California

Nexus, Inc.

465A Fairchild Drive

Suite 105

Mountain View, CA 94043-2216
Tel: (415) 691-1100

Fax: (415) 691-1104

Dynarep, Inc.

1322 Bell Avenue
Unit 1-J

Tustin, CA 92680
Tel: (714) 258-8002
Fax: (714) 258-1804

Dynarep, Inc.

6324 Variel Avenue

Suite 318

Woodland Hills, CA 91367
Tel: (818) 346-2200

Fax: (818) 346-4467

N. Carolina

Beacon Electronic Associates
2700 Wycliff Road

Suite 204

Raleigh, NC 27607

Tel: (919) 787-0330

Fax: (919) 781-8431

S. Carolina

Beacon Electronic Associates
108 Oak Grove Park
Greenville, SC 29615

Tel: (803) 297-7830

Fax: (803) 297-0034

Colorado

Lange Sales

1500 West Canal Court
Suite 100

Littleton, CO 80120
Tel: (303) 795-3600
Fax: (303) 795-0373
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Sales Offices & Representatives

U.S. And Canadian Sales Representatives (Contd)

Connecticut

S-J New England

10 Copper Ridge Circle
Guilford, CN 16437
Tel: (203) 458-7558
Fax: (203) 458-1181

N. Dakota

GP Sales, Inc.

7600 Parklawn
Suite 315

Edina, MN 55435
Tel: (612) 831-2362

S. Dakota

GP Sales, Inc.

7600 Parklawn
Suite 315

Edina, MN 55435
Tel: (612) 831-2362
Fax: (612) 831-2619

Delaware

S-J Associates, Inc.
131-D Gaither Drive
Mount Laurel, NJ 08054
Tel: (609) 866-1234
Fax: (609) 866-8627

Florida

Beacon Electronic Associates
1855 State Road 434

Suite 228

Longwood, FL 32750

Tel: (407) 332-1940

Fax: (407) 332-1786

Beacon Electronic Associates
1850 Florida Hill Blvd.

Suite 200

W. Palm Beach, FL 33406
Tel: (407) 966-4741

Fax: (407) 966-7986

Georgia

Beacon Electronic Associates
5881 Glenridge Drive

Suite 230

Atlanta, GA 30328

Tel: (404) 256-9640

Fax: (404) 256-1398

Idaho

Lange Sales

12301 West Explorer Drive
Suite 205

Boise, ID 83704

Tel: (208) 323-0713

Fax: (208) 323-0834

Illinois

Eagle Technical Sales

1801 Hicks Road

Unit G

Rolling Meadows, IL 60008
Tel: (708) 991-0700

Fax: (708) 991-0714

Indiana

Skyline Sales

1819 Dogwood Court
Kokomo, IN 46902
Tel: (317) 452-6500
Fax: (317) 452-6006

Kentucky

Beacon Electronic Associates
1233 Chelsea Road
Knoxville, TN 37922

Tel: (615) 691-0062

Fax: (615) 691-3586

Louisiana

Vielock Associates
555 Republic Drive
Suite 105

Plano, TX 75074
Tel: (214) 881-1940
Fax: (214) 423-8556

Maine

New Tech Solutions, Inc.
111 South Bedford Street
Suite 102

Burlington, MA 01803
Tel: (617) 229-8888

Fax: (617) 229-1614

Maryland

S-J Chesapeake, Inc.

900 S. Washington Street
Falls Church, VA 22046
Tel: (703) 533-2233

Fax: (703) 533-2236
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Sales Offices & Representatives

U.S. And Canadian Sales Representatives (Contd)

Massachusetts

New Tech Solutions, Inc.
111 South Bedford Street
Suite 102

Burlington, MA 01803
Tel: (617) 229-8888
Fax: (617) 229-1614

Michigan

Applied Data Management

435 Dayton Street
Cincinnati, OH 45214
Tel: (513) 579-8108
Fax: (513) 579-8510

Minnesota

GP Sales, Inc.

7600 Parklawn
Suite 315

Edina, MN 55435
Tel: (612) 831-2362
Fax: (612) 831-2619

Montana

Front Range Marketing
3100 Arapahoe Road
Suite 404

Boulder, CO 80303
Tel: (303) 443-4780
Fax: (303) 447-0371

New Hampshire

New Tech Solutions, Inc.
111 South Bedford Street
Suite 102

Burlington, MA 01803
Tel: (617) 229-8888

Fax: (617) 229-1614

CP20K Series

New Jersey (Northern)

S-J Associates, Inc.

265 Sunrise Highway
Rockville Centre, NY 11570
Tel: (516) 536-4242

Fax: (516) 536-9638

New Jersey (Southern)

S-J Mid-Atlantic, Inc.
131-D Gaither Drive
Mount Laurel, NJ 08054
Tel: (609) 866-1234
Fax: (609) 866-8627

New York (Upstate)

Micro-Tech Marketing, Inc.
1548 Buffalo Road
Rochester, NY 14624

Tel: (315) 458-5254

Fax: (315) 458-5919

New York

S-J Associates, Inc.
265 Sunrise Highway
Rockville Centre
New York, NY 11570
Tel: (516) 536-4242
Fax: (§16) 536-9638

Oklahoma

Vielock Associates
555 Republic Drive
Suite 105

Plano, TX 75074
Tel: (214) 881-1940
Fax: (214) 423-8556

Ohio

Applied Data Management
435 Dayton Street
Cincinnati, OH 45214

Tel: (513) 579-8108

Fax: (513) 579-8510

Ontario

InTELaTECH Inc.
1115 Crestlawn Drive
Suite 1

Mississauga, Ontario
L4W 1A7

Tel: (416) 629-0082
Fax: (416) 629-1795

InTELaTECH Inc.

6 Bentworth Crescent
Nepean, Ontario
K2G 3X2

Tel: (613) 769-5618
Fax: (613) 596-2442

Pennsylvania (Eastern)

S-J Mid-Atlantic, Inc.
131-D Gaither Drive
Mount Laurel, NJ 08054
Tel: (609) 866-1234
Fax: (609) 866-8627

Pennsylvania (Western)

Applied Data Management
435 Dayton Street
Cincinnati, OH 45214

Tel: (513) 579-8108

Fax: (513) 579-8510
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Sales Offices & Representatives

U.S. And Canadian Sales Representatives (Contd)

Quebec

InTELaTECH Inc.
3285 Cavendish Blvd.
Suite 390

Montreal, Quebec
H4B 219

Tel: (514) 369-1317
Fax: (514) 369-1319

Rhode Island

New Tech Solutions, Inc.
111 South Bedford Street
Suite 102

Burlington, MA 01803
Tel: (617) 229-8888

Fax (617) 229-1614

Tennessee

Beacon Electronic Associates
1233 Chelsea Road
Knoxville, TN 37922

Tel: (615) 691-0062

Fax: (615) 691-3586

Texas

Vielock Associates
9430 Research Blvd.
Bldg. 2, Suite 330
Austin, TX 78759
Tel: (512) 345-8498
Fax: (512) 346-4037

Vielock Associates
10700 Richmond Ave.
Suite 108

Houston, TX 77042
Tel: (713) 974-3287
Fax: (713) 974-3289

Vielock Associates
555 Republic Drive
Suite 105

Plano, TX 75074
Tel: (214) 881-1940
Fax: (214) 423-8556

Utah

Lange Sales

1864 South State Street
Suite 295

Salt Lake City, UT 84115
Tel: (801) 487-0843

Fax: (801) 484-5408

Vermont

New Tech Solutions, Inc.
111 South Bedford Street
Suite 102

Burlington, MA 01803
Tel: (617) 229-8888

Fax: (617) 229-1614

Virginia

S-J Chesapeake, Inc.
900 S. Washington Street
Falls Church, VA 22046
Tel: (703) 533-2233

Fax: (703) 533-2236

Wisconsin (West)

GP Sales, Inc.

7600 Parklawn
Suite 315

Edina, MN 55435
Tel: (612) 831-2362
Fax: (612) 831-2619

Wisconsin (East)

Eagle Technical Sales

1801 Hicks Road

Unit G

Rolling Meadows, IL 60008
Tel: (708) 991-0700

Fax: (708) 991-0714

Wyoming

Lange Sales

1500 West Canal Court
Suite 100

Littleton, CO 80120
Tel: (303) 795-3600
Fax: (303) 795-0373
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International Distributors

R International Distributors

Australia

GEC Electronics Division
Unit 1

38 South Street
Rydalmere, NSW 2116
Australia

Tel: (61-02) 638-1888
Fax: (61-02) 638-1798

Austria

Thomas NEUROTH Gesellschaft mbh
Hietzinger Haupstrasse 22/A/2
A-1130 Vienna

Austria

Tel: (43-1) 82 56 45

Fax: (43-1) 87 56 45

Denmark

Exactec AS
Dorthheavej 1-3
2400 Copenhagen
Denmark

Tel: (45-31) 19 10 22
Fax: (45-31) 19 31 20

France

Misil

2 Rue dl ia Couture
Silic 301

94 588 Rungis Cedex
France

Tel: (33-1-45) 60 00 21
Fax: (33-1-45) 60 01 86

Germany

Tekelec Airtronic Gmbh
Kapuzinerstrasse 9
8000 Munich 2
Germany

Tel: (49-089) 5164-0
Fax: (49-089) 5164110

CP20K Series

Hong Kong

Synthesis Systems Design, Ltd.
Unit 7-8, 6/F Blk B

Ming Po Ind. Center

18 Ka Yip Street

Chai Wan

Hong Kong

Tel: (852) 557-1102

Fax: (852) 889-2962

Italy

EL.CO. ML

Viale Matteotti, 26
20095 Cusano

Milan

Ttaly

Tel: (39-02) 6196452
Fax: (39-02) 6134836

Japan

ASCII and Mitsui Co. Semiconductor
Corp.

Maison Minami Aoyama Bldg.

5-12-28 Manami Aoyama, Minato-Ku

Tokyo, 107-24

Japan

Tel: (81-03) 3486-9188

Fax: (81-03) 3486-8805

Soliton Systems K.K.
1-8-1 Shinjuku
Shinjuku-ku

Tokyo, 160

Japan

Tel: (81-03) 3356-6310
Fax: (81-03) 3356-6440

Korea

1&C Microsystems Co. Ltd.
3FL

Jungnam Building

191-3 Poi-Dong
Kangnam-Ku

Seoul

Korea

Tel: (82-02) 577-9131

Fax: (82-02) 577-9130

Norway

Art Chip A/S

Ole Deviks V. 44
0668 Oslo

Norway

Tel: (47-2) 656

Fax: (47-2) 656-960

UK

AM&T

Saville Court

Saville Place

Clifton

Bristol BSS 4EJ
England

Tel: (44) 272-237594
Fax: (44) 272-237598

Switzerland

Memotec AG
Gaswerkstrasse 32
CH-4901 Langenthal
Switzerland

Tel: (41-63) 28 11 22
Fax: (41-63) 22 35 06
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