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Description

The “AMIBS” standard cell family continues the AMI
leadership tradition of combining true compact building
block standard cells and megacells with high speed
memory and datapath functions. Using a 0.6um high
performance CMOS process, the AMI6S product can
offer a lower cost alternative to gate array for high volume
applications.

Features

» Excellent performance:
— 620 MHz maximum toggle rate on clocked flip-flops
(T, =135°C).
- 204 ps delay (FO=2; L=2mm) for a 2-input NAND
gate.
— 120 ps delay (FO=2; L=0mm) for a 2-input NAND
gate.

« Operating temperatures range from -55 to 125°C:
Few competing products allow this range.

¢ Clock Tree Synthesis:

AMI supports Clock Tree Synthesis for the default
clocking methodology. In this methodology, clock
drivers are placed by the Place and Route tool to
minimize clock skew and latency effects on circuit
performance. Parameterized clock buffers called
CLKBUF and CLKBUFN are provided to model the
clock trees before layout. AM! is able to match the
simulation parameters of the CLKBUF prelayout
models with a physical clock tree during layout.

¢ User-designed pad cells:

AMI allows the user to design pad cells by piecing
together predefined components.

AMIGS 0.6 micron CMOS Standard Cells

Cost driven architecture:

— Offers both 2 and 3 level metal interconnect to provide
the lowest user cost for the number of gates and pads
required.

— Compiled memory blocks on standard cells are
compacted precisely to parameters. No leaf cell
overhead.

Extensive library for quick design:
— Complete primary cell and /O library.

— Asynchronous and synchronous, single and dual-port
RAM compilers with over 2000 compiled RAM sizes
from 32x1 to 2Kx32 bits.

— Synchronous ROM compiler from 64x1 to 16Kx32
bits.

— Megacells include processors, peripherals, and
datapath synthesizers.

— 100% compatible with AMI's proven ASIC Standard
Library.

1 to 24 mA drive per single /O cell:

Slew rate limiting available for 4, 8, 12, 16, and 24 mA
drive. Custom configurations for /O drive up to 96 mA
can be supported.

Wide range of packaging:
Full QFP and PLCC line, BGAs and PGAs, individual
die. Burn-in capability as required.

Automatic Test Program Generation:

Includes scan macros (NETSCAN™) for high fault
coverage.

JTAG Boundary Scan macro support
Full operating voltage range from 2.7V to 5.5V
ESD protection > 2kV; latchup > 100 mA

Power dissipation:

2.5uW/MHz/gate
AMI6S Standard Cell Family Overview
Feature Description Comment
Complexity Up to 900,000 gates' 50% memory, 50% megacell and user defined logic
Up to 500,000 gates 100% user defined logic
/0 Count Up to 512 pins Test equipment limit; signal pins only
Up to 836 pins Die size limit; includes power supply pins

95 ps (Fanout=1, L=0mm)

I
nternal Gate | ;4 bs (Fanout=2, L=2mm)

Delay

2 input NAND gate, T=25°C, Vpp=5V

Time | Input Buffer | 675 ps (Fanout=2, L=2mm)

CMOS Input buffer, T=25°C, Vpp=5V

Output Buffer

860 ps (C_ =15pf)

CMOS Output buffer, T=25°C, Vpp=5V
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AMIGS 0.6 micron CMOS Standard Cells

FIGURE 2: STANDARD CELL ARCHITECTURE
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Megacells and datapath functions
are built from standard library cells [note 4]
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Power pad placement
as required [note 3]

Routing channel width varies with
local cell routing requirements [note 2]

Architectural Overview

Some important elements of the AMISS standard cell
family are:

+ 2 or 3 level metal interconnect selectable.

+ [Note 1] Each cell function is tightly compacted to a
fixed bus height. Cells are then placed in rows allowing
Vpp and Vgg supplies to feed through the cells. Since
some functions require more gates than others, their
widths and heights may increase to allow for the added
gates. Transistor sizes and routing are optimized for
their function, giving a much tighter cell design than
with gate arrays or fixed pad ring embedded array
products.

+ [Note 2] Rows of cells can be placed adjacently if little
routing is required between them, or largely separated
to allow a large data bus to route through. Tracks of

unused channels are not lost as in gate array or
embedded array products. For 3 level metal, this
feature can combine with routing over cells to give a
very area efficient design.

[Note 3] Power pads are placed as required among /0
cells and can be placed in corners. Core power can be
either 3V or 5V. Each individual /O can be powered to
3V or 5V. Operating voltage range is 2.7V to 5.5V.

[Note 4] AM!'s megacells and compiled datapath
functions are soft cells. They are placed as if part of the
customer defined logic. Full netlists are provided
allowing modification by the customer for his design.

[Note 5] Memory blocks are tightly compacted to
customer defined width and depth. See table on page 8
for available memory compilers.
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Product Applications

The AMI6BS standard cells are targeted at higher volume
digital ASIC products. The lower cost also fits designs
requiring significant on-board memory, datapath logic, or
megacells.

FPGA OR PAL CONVERSION: Using NETRANS™ AMI
can convert netlists from most gate array, FPGA, and PAL
devices to a more cost and performance effective AMI6X
design for volume production.

2ND SOURCE EXISTING PRODUCTS: Netlist
conversion capabilities from AMI allow a competitive
alternate supply with AMIEX components for current high
volume designs.

NEW DESIGN CAPTURE: AMI6X design is supported by
many popular 3rd party software platforms, as well as
AMI's Enhanced Design Utilities™ (EDU) environment.

PROCESS UPGRADE: Designs done in AMI's 1.25um,
1.0um, and 0.8pm ASIC products can easily be upgraded
to the AMI6X family. The AMI ASIC Standard Library
provides a common netlist design base.

ADDING CUSTOM BLOCKS: AMI specializes in adding
custom logic to ASIC designs. Simple analog functions
are also possible.

ASIC Design Tools and Methodology

AMIBX and other AMI ASIC families are supported on
many front-end design environments:

Cadence™

Mentor Graphics®
Synopsys®

Viewlogic®

Intergraph®

Compass®

Verilog® simulation

IKOS® simulation accelerator
(AMI's sign-off simulator)

AMI has maintained critical proprietary software tools to
ensure a tight, well coupled design to our silicon process.
This methodology includes our expert-system design
analysis tools, AMI's Enhanced Design Utilities (EDU), a
software support methodology that covers the complete
set of wafer processing possibilities, and a dedicated,
experienced engineering staff that can assist at any level
of the design process.

AMIGS 0.6 micron CMOS Standard Cells

AMI Design Flow

AMI will supply an AMI6&X design kit which includes a cell
library containing symbols, simulation models and
software for design verification, timing calculations, and
netlist generation. For pre-layout timing simulations,
capacitance and resistance values derived from statistical

FIGURE 3: ASIC DESIGN FLOW
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AMIGS 0.6 micron CMOS Standard Cells

AMI Design Flow (cont.)

averages of known layouts are used. Once actual layout is
completed by AMI, a post-layout interconnect capacitance
and resistance table will be supplied for final validation of
device timing.

Figure 3 shows a typical design flow for a new design.

Working with an AMI design center, the customer is
responsible for capturing and verifying the design using the
AMI ASIC Standard Library. He is also responsible for
creating the test vectors that will eventually serve as the
logical part of the manufacturing test. Software aids such
as logic synthesis, megacells, automatic test program
generation, netlist rule checkers, etc. can greatly speed up
this process. (A fault coverage check of the test vector set
is optional and can be done as an additional service.)

When the design is received by the factory, the “Design
Start Package” is reviewed by AMI engineers. This start
package, which is completed by the customer, contains the
device specification, netlist, pinlist file, critical timing paths,
and test vectors. The design is pre-screened on the
Enhanced Design Utilities (EDU) and then resimulated on

IKOS, AMI's sign-off simulator. The results are compared
to the customer's simulation from the third-party CAE
tool.

Once the design has passed the initial screening it is then
ready for placement and routing. The layout proceeds by
first placing memory and megacells, assigning priority to
critical paths, and designing the distribution and buffering
of clocks. Next, the layout is completed with automatic
place-and-route on the balance of the circuit.

After layout has been completed the interconnect data is
extracted from the physical layout to be fed back to the
sign-off simulator for final circuit verification. This post
layout interconnect data can be sent to the customer for
final validation on his simulator. When the post-layout
simulation has been completed and approved by the
customer the design is then released for mask and wafer
fabrication.

The test program is developed in parallel using internal
automatic test program generation software. Prototypes
can then be tested before they are shipped.

FIGURE 4: DESIGN ENVIRONMENT WITH THIRD PARTY SOFTWARE
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AMIGS 0.6 micron CMOS Standard Cells
Memory Compiler Library
i Size
Memory Compiler . Increment Comments
min. max.

SRAM (single-port, synchronous, self-timed) 32x1 | 2Kx32 | 16 words, 1 bit | preliminary version available

SRAM (dual-port, synchronous) 32x1 1K x 32 | 16 words, 1 bit | preliminary version available

ROM (single-port, synchronous) 64 x1 | 16K x 32 | 64 words, 1 bit | preliminary version available

SRAM (single-port, asynchronous) 32x1 | 2Kx 32 | 16 words, 1 bit | preliminary version available

Figure 4 outlines a typical software environment when
using third party tools. AMI uses EDIF to speed ports
between various software products.

AM/'s Enhanced Design Utilities Tools are intended to be
used interactively at each stage of the design. EDU
software is a set of design analysis tools that check both
the design and test vectors for correctness and
compatibility with in-house ASIC testers, and analyze the
design for inefficiencies and possible flaws that could
cause problems in manufacturing the device.

The Design Library

AMI provides a robust collection of building blocks for the
AMI6X family. A broad range of primary cells is
complemented with memory cell compilers and useful
megafunctions. With such broad, US-based design
talent, AMI| can quickly design specific cells that
customers need to add an edge in customization.

The AMI ASIC Standard Library

The AMI ASIC Standard Library contains a rich set of
core and configurable pad cells which allow great
flexibility in building competitive devices for customer
applications. The library is portable across all AMI's gate
array and standard cell famities.

Memory Compilers

The AMI6X family includes the line of memory compilers
shown above. Each of the thousands of possible memory
blocks is optimized precisely to the customers’
parameters rather than built from a presized leaf cell that
covers a range of sizes. This yields a better size and
performance match for each application.

Upon supplying the cell specification to AMI, the
customer can receive an accurate simulation timing
specification overnight by facsimile and a full simulation
model for any AMI supported software environment within
five working days.

Digital Soft Megacells

The AMIEX gate array and standard cell families support
soft megacells that are compatible with many popular
functions. These megacells are functionally and logically
compatible with the stand-alone products.

A soft megacell is defined only at the functional schematic
level. Each instance of the megacell will have exactly the
same functional definition; however, the physical mask
layout will be different depending on other functions being
used, the place-and-route tools, and process technology.
The megacell becomes part of the design netlist, requiring
back annotation of interconnect capacitance after place-
and-route for final verification.

Because AMI's soft megacells are defined at the gate level,
simulation models are more accurate than that of
behavioral models. Since our soft megacells use AMI's
ASIC Standard Library they have the advantages of design
flexibility, portability, and a path for future cost reduction by
process migration.

AMV's selection of soft megacells include Core Processors
and Peripherals which duplicate the function of industry
standard parts. In addition AMI offers FIFOs and Datapath
megacells which are developed using synthesizers. These
products are listed in the following tables.

Core Processors and Peripherals
The Core Processor and Peripheral megacells are
designed to duplicate the function of industry standard,
stand-alone parts. Detailed functional information can be
found in any standard device datasheet.

AMI's Innovative Pad Piece Methodology

The AMI6X standard libraries provide an innovative new
approach to IO pad cell design. By choosing from a vast
array of input, output, and pullup/pulldown pad piece
cells, the ASIC designer can literally create thousands of
different 10 cell configurations simply by making the
appropriate schematic or HDL connections. In addition,
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AMIGS 0.6 micron CMOS Standard Cells
"R AMI conversion libraries can easily migrate netlist Peripherals
-f:’ designs from previous technologies that use ASIC STD -
k-l pad cells. AMI's Enhanced Design Utilities Tools flatten Name l Function
ETl pad cells to their functional (fundamental) pad-piece MG1468C18 | Real-time clock
g Ell  blocks. Custom configurations are arrived at simply by M16C450 UART
T “swapping out" the pieces. Pad-piece design benefits M6402 AR
5 AMI customers by drastically reducing the need to 640 UART
request and wait for workstation simulation models of 10 M6845 CRT controlier
pad cells that would not vyet exist. For detailed M765A Floppy disk controller
information of pad piece usage see AM! applications M8251A Communication interface USART
note Pad Pieces (4401035). M8253 Programmabile interval timer
Core Processors M82530 Serial communications controller
- MG82C37A Programmable DMA controlier
Name Function MGB2CS0A A h i "
MG29C01 4-bit microprocessor slice synchronous (lzomm. e .emen
. MG82C54 Programmabile interval timer
MG29C10 Microprogram controller/sequencer - -
— — MGB82C55A Programmable peripheral interface
MG65C02 8-bit microprocessor MGB2C50A Br mmable int oontroll
| M8042 8-bit slave microcontroller Moo Sgglra ":a"e SITupt controfler
M8048 8-bit microcontroller MBSC30 o] - -
MGB0C85 8-bit microprocessor MBB68A U:rll?l' communications controfler
MGMC51 Core processor, 8051 compatible NMB1C36 Digital data Seoarator
MGMC511 MGMC51 with ICE port M91Ga60 ng,tal : ta pa at°
'
MGMC51FB | Core processor, 8051FB compatible EDG Fl'g' a d‘f‘ i Sep;‘“ "°
| MGMC51SD | Reduced function MGMC51 MRSaL Izgp;y , "Sb °°”Ir° etr :
M320C25 | Digital Signal Processor MI2C Zc Ben? ; urfs save fransceiver
M320C50 i Digital Signal Processor us ‘ntertace
FIFOs

The AMI6X library supports both latched-based and dual-
port ram based FIFOs. The latch-based FIFO has a fall-
through architecture and is applicable when the FIFO size
is limited. For large sizes the RAM based FIFO is
appropriate.

FIFOs

Name Function
MGFxxyyC1 Fall-through FIFO
MGFxxxxyyD | Synchronous FIFQ
MGFxxxxyyE | Asynchronous FIFO

B 405591k 00LL0C3L 343 ER
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Datapath

AMI also supports the complex datapath logic functions
listed hers. These functions are synthesized from an input
set of design parameters. They can be optimized for either
minimum delay, minimum gate count or can be designed
to meet a specified delay. Contact AMI for the size range
and parameter set for any desired functions.

These logic synthesizers produce soft megacell
schematics in the ASIC Standard Library, and a schematic
symbol for incorporation and simulation with the design
netlist.

Datapath
Name Function

MGAxxyyDv | Adder

MGAxxyyEv Adder-subtractor
MGBxxyyAv Barrel/arithmetic shifter
MGBxxBv Barrel shifter

MGBxxyyCv Arithmetic shifter

MGCxxAv 2-function binary comparator
MGCxxBv 6-function binary comparator
MGDxxAv Decrementer

MGixxAv Incrementer

MGixxBv incrementer/decrementer
MGMxxyyDv | Signed/unsigned multiplier
MGMxxyyEv | Mutltiplier-accumulator
MGSxxyyAv Signed/unsigned subtractor

AMIGS 0.6 micron CMOS Standard Gells

Ordering information

With each megacell, AMI supplies schematics and test
vectors on the requested EDA tool. To order a megacell,
use the Digital Soft Megacell order form. Contact the
factory for information on the delivery of soft megacells on
various EDA tools or for information on specific speeds
and sizes of particular Datapath megacells.

B 405591k 0OCle6032 24T R
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_ . . D N
AMIGS 0.6 micron CMOS Standard Cells
DC Specifications
Operating Specifications
Parameter Minimum Maximum Units
Vpp Supply Voltage 2.7 55 Volts
Ambient Temperature - Military -55 125 °C
- Commercial 0 70 °C
CMOS Input Specifications ( 4.5V<VDD<5.5V; 0°C<T<70°C)
Vil Low Level Input Voltage 0.3*Vpp Volts
Vih High Level Input Voltage 0.7*Vpp Volts
lil Low Level Input Current -1.0 HA
lih High Level Input Current 1.0 UA
lit nput Pull-Up Current -30 -110 HA
lih Input Pull-Down Current 30 140 UA
Vt- Schmitt Negative Threshold 0.2*Vpp Volts
Vt+ Schmitt Positive Threshold 0.8"Vpp Volts
Vh Schmitt Hysteresis 1.0 Volts
TTL Input Specifications (4.5V<VDD<5.5V; 0°C<T<70°C)
Vil Low Level Input Voltage 0.8 Volts
Vih High Level Input Voltage 2.0 Volts
lil Low Level Input Current -1.0 UA
lih High Level Input Current 1.0 UA
lil Input Pull-Up Current -30 -110 HA
lih Input Puli-Down Current 30 140 UA
Vt- Schmitt Negative Threshold 0.7 Volts
Vt+ Schmitt Positive Threshold 21 Volts
Vh Schmitt Hysteresis 0.4 Volts

B 4055916 0016033 116 WM
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Output Operating Specifications  (4.5V<Vpp<5.5V;0°C<T<70°C)

AMIGS 0.6 micron CMOS Standard Cells

Driver Vol Voh lol loh
Maximum Minimum Maximum Maximum
1 mA Driver 0.5 2.4 1.0 -1.0
2 mA Driver 0.5 24 2.0 2.0
4 mA Driver 0.5 2.4 4.0 -4.0
8 mA Driver 0.5 24 8.0 -8.0
16 mA Driver a5 24 16.0 -16.0
24 mA Driver 0.5 24 24.0 -24.0
Vol = Low Level Output Voltage given in Volts lol = Low Level Output Current given in mA
Voh = High Level Output Voltage given in Volts loh = High Level Output Current given in mA
Absolute Maximum Ratings
Parameter Minimum Maximum Units
Vpo. Supply voltage -0.3 6.0 Volts
Input pin voitage -0.3 Vpp+0.3 Volts
Input pin current -10.0 10.0 mA
Storage temperature - Plastic packages -55 125 °C
- Ceramic packages -65 150 °C
Lead temperature 300 °C for 10 sec.

Note that these specifications are to indicate levels where permanent damage to the device may occur. Functional operation is not guaranteed under these conditions.

Further, operation at absolute maximum conditions for extended periods may adversely affect the long term reliability of the device.
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AMIGS 0.6 micron CMOS Standard Cells

DC Characteristics
(Vpp = 5.0V, T = 25°C, Typical Process)

N-Channel Qutput Driver P-Channel Output Driver
250
—patend
----lout (16 m —_— — T 7]
——lout (12 mA -
— lout (8 mA yd
200} — —lout (4 mA
- - -lout (2 mA /
—-—lout (1 mA
150 / """"""""
< <
E / E .
= i 4 =
2 400 / -~ 3
- /— - lout {1 mA)}
- — lout (2 mA)
feor - —.— lout (4 mA)
- - - -lout (8 mA)
—-—lout (12, 16, 24 mA)
-120 " L
0 1 2 3 4 5
Vout (volts) Vout (volts)
N-Channel Pull-Down Device P-Channel Pull-Up Device
80 . . 0
70 _10
680
-20
50
— __-30
ERT el
£ £ 40
30
-50
20
10 -60
0 . . -70 . . . "
0 1 2 3 4 5 0 1 2 3 4 5
Vin (volts) Vin (volts)
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DG Derating Information

The DC Characteristics on page 2-11 can be derated to obtain values at other operating conditions using the formula:

loc*Kppc*Kvoc*Krpe
where Ipc is a value from the current curves on page 11. Kppc, the DC process derating coefficient; Kypc, the DC
voltage derating coefficient; and Kpg, the DC temperature derating coefficient, are described below. Due to the ESD
protection structures, the N-channel driver has a different set of coefficients for Kppc and Krpg.

DC Variations with process (Kppc)

DC variations with process are given as fixed constants determined at the limits of acceptable manufacturing of the
process. These are described below where WCS is the “Worst Case Speed” fabrication, TYP is the “Target” fabrication,
and WCP is the “Worst Case Power” fabrication.

N-Channel Output Driver (Vol = 0.5V) | N-Channel Pull-Down Device (Vol = 0.5V) All P-Channel (Voh = 2.4V)
Process WCS TYP WCP WCS TYP WCP wWCSs TYP WCP
Kppg 0.59 1.00 1.25 0.63 1.00 1.19 0.74 1.00 1.27
DC Variations with Voltage (Kypc)
All N-Channel (Vel = 0.5V) All P-Channel (Voh = 2.4V)
Vbo 45 5.0 5.5 45 5.0 5.5
Kvbe 0.98 1.00 1.01 0.80 1.00 1.20

DC variations with temperature for the N-Channel output driver (Kypc)
1.4 . v . . . v .

1.3
1.2 . . p
1.1

1t
09}
08}
07

Normalized Factor (Ktdc)

0.6

35 15 _ 5 25 45 65 85 105 125
Tj = Junction Temperature (deg C)
DC variations with temperature for all other N-Channel and P-Channel devices
14 v v v v v x v v
1.3 ‘
1.2
11
1}
09}
0.8}
07

Normalized Factor (Ktdc)

0.6 X . R . . . L s .
3% 15 _ 5 25 45 65 85 105 125
Tj = Junction Temperature {deg C}
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AMIBS 0.6 micron CMOS Standard Cells

Delay Derating Information

The propagation delays listed in the data sheets are for
typical processing conditions. To calculate the delay at

equation can be used:

where T,q,(typ) is given in the data sheets. Kp, the process derating coefficient; Ky,
and Ky, ?he supply voltage derating coefficient, are described below.

Todx = Tpax(typ)*Kp*xKy*Ky

Delay Variations with Temperature (Ky)
Delay varies linearly with temperature. The following formulas and common operating points can be used.

typical temperature, 25°C; typical supply voltage, 5.0V; and
other conditions (including Vpp equals 3.0V) the following

the temperature derating coefficient;

Temp Ky Temp. Range K; Foarmula
-55°C 0.84 -
- t ° =1.0- (25-T °C )*2. -3
255G 5% 55°C to 25°C Kr=1.0-(25-T,°C)2.12 x 10
0°C 0.94 25°C to 140°C Kr=1.0 + (T°C-25)*2.12 x 107
0,
25°C 1.00 Where T °C is the temperature at the silicon junction.
70°C 1.09
100°C 1.16
125°C 1.22

Delay Variations with Process (Kp)

Delay variations with process are given as fixed constants determined at the limits of

process. These are described below.

acceptable manufacturing of the

Derating Coefficient (Kp) Process Variation Point
1.35 Delay increase due to “Worst Case Speed” (WCS) fabrication
1.00 Typical delay; Fabrication target
0.74 Delay reduction due to “Worst Case Power” (WCP) fabrication

Delay Variations with Voltage (Ky)
Delay varies nonlinearly with voltage. Some common operating points and a characteristic curve are shown.

Vpp Ky
2.7V 1.65
3.0V .47
33V 134
45V 1.07
275V 703
5.0V 7.00
5.25V 0.97
55V 0.95

B 405591k 0016037 &8L1 W
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Interpreting the Data Sheet

The figure below shows a typical data sheet and points out the main features of the data sheet. Not shown is a schematic

which accompanies some of the more complex cells.
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AMIGS 0.6 micron GMOS Standard Cells

Cell Name —— - AA21
AMERICAN MICROSYSTEMS, INC.
Library Type AMIGS 0.6 micron CMOS Standard Cells
Description ——+—— Description
AA21 is a 2-input gate which performs the logical AND function.
Logic Symbol Teuth Table Pin Loading
LOgiC Symbol Aﬂ A B | Q Equivalent
Q
Truth Table B N Load
X . AAZ1 L HlL
Pin Loading A= = T T
B H HIH
AA21
Equivalent Gates ——— Gates: 15
Bolt Syntax ————— Bolt Syntax:.......cccvcen Q.AA21 AB:
Power Characteristics Power Ch
Parameter Vaiue Units
Static lp (T, = 85°C) 2.4 mA
EQLy 3.9 Eg-load

Delay Characteristics

Ses page 2-14 for power equation.

Delay Ch

istics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
Al a 0.24 0.47 0.71 0.95 1.20
ny Input 0.21 0.99 056 0.73 0.91

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016038 773 WA

2-13

y

Librar
Characteristics



Library

]
3]
=2
7]
s
[
-
Q
©
A
©
£
O

AMERICAN MICROSYSTEMS, INC.

Library
Characteristics EAMI

AMIGS 0.6 micron CMOS Standard Cells

A description of data sheet features are as follows.

LIBRARY TYPE: Designates the feature size and library type such as standard cell or gate array.
CELL NAME: AMI's cell name.

DESCRIPTION: A brief sentence about the function of the cell.

LOGIC SYMBOL.: Shows a picture of the symbol as it may appear in the workstation design kits.
TRUTHTABLE: A boolean table showing the output logic levels as a function of the input logic levels.
Types of logic levels found in the logic tables are as follows:

H = High level steady state,

L =  Low level steady state,

T =  Transition from low level to high level,

! = Transition from high leve! to low level,

X = Any level including transitions,

NC = Nochange in output leve! for a given set of input levels,

IL = The output level is unknown for this set of illegal input levels,

4 = High impedance level,

UN = Undriven node or input,

Q(n) =  The level of Q before an active transition on the affecting node, and
QN(n) =  The level of QN before an active transition on the affecting node.

PIN LOADING: A table of cell input loads in units of equivalent loads {the input load normalized to the input load of an
NA21, 2-input NAND gate).

EQUIVALENT GATES: Equivalent gates for the cell is defined as the cell area normalized to the area of the NA21,

BOLT SYNTAX: BOLT (Block Oriented Logic Translator) is an AMI proprietary netlist format. This line shows the BOLT
syntax for the cell. One example of the use of BOLT is as a design interface from the workstation design kits to AMI.

POWER CHARACTERISTICS: Power for the cell can be described in three parts. The first part is the power dissipated
due to the leakage current across the channels and through the formed diodes. The second part is due to the switching

voltage across loads on the internal nodes of the cell. Finally, the third part is due to the switching voltage across a load
that a cell is driving.

The power characteristics table provides the static leakage current for a junction temperature of 85°C, and the dissipative
load for all the switching nodes in the cell in terms of equivalent loads. The load that a cell drives can be calculated by
adding up input loads and adding to it the estimated load from the Load Estimation table on page 2-15. Below are
equations for calculating the power dissipation.
Core Cells and Input Buffers

POWER = (Static Ipp) Vpp + (0.035E-12)EQLygVpp?f + (0.035E-12)EQLVpp2f
QOutput Buffers

POWER = (Static Ipp) Vpp +( 0.035E-12)EQLygVpp?f + CoVpp?f
where:

StaticIpp = static leakage current of the cell
Vpp = operating voltage
EQL,y = load of the switching nodes in the cell
f = frequency of operation
Cg = load in farads on the output buffer
EQL, = load of the driven interconnect and driven input pins

The frequency term of the power equation dominates, making the static current term insignificant. However, the term can
be used to find the standby current.

B 4055916 0016039 634 WM
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Generally, three types of buffers (input, output, and bidirectional) may be assembled using pad piece cells. Calculating
power characteristics for pad pieces is dependent on the desired buffer type. The power dissipated by a buffer is the
cumulative power dissipated by its component pad pieces.

« ID pieces use the input buffer equation. (The input and output buffer equations are described on the previous page.)

« Output pieces use the output buffer equation. Note that Co;_does not include any PADM pin loading of ID or PL pad
piece celis that may be connected to the OD piece.

« PL pieces use the output buffer equation. Cp, does not include any PADM pin loading of ID or OD pad piece cells
that may be connected to the PL piece.

DELAY CHARACTERISTICS: This table contains delay data for the various input to output paths in the cells. The table
below explains each column in the delay characteristics. AMI models the effects of input slew as well as output resistive
and capacitive loading for a particular cell's path delay. The delay on the data sheets represents a typical load on the
inputs of the cell. More accurate timing can be cbtained using one of AMI's workstation kits. Contact your sales
representative or the factory for details.

Explanation of Columns in the Delay Characteristics Table

Column Name | Explanation

Delay (ns) Names the two pins that identify the path for the delay
From To

Parameter Mnemonic for the propagation delay or timing parameter whose value can be obtained from the values
listed under the number of equivalent loads column.

tpLH Input to output propagation delay for a rising edge on the output
tPHL Input to output propagation delay for a falling edge on the output
tzH High impedance to high level delay

tz2 High impedance to low level delay

thz High level to high impedance delay

tz Low level to high impedance delay

tsy Input setup time with respect to clock

th Input hold time

tw Input pulse width

Number of The first row of values in this column contains five equivalent loads over the range of allowed loading
Equivalent for the cell {output buffer loading is in picofarads). The last value in the row on the right has the word
Loads “max” in parenthesis to indicate that this is the maximum load that the cell can drive'. The rest of the
rows contain delay values for each of the parameters corresponding to given loads in the first row. To
find the delay for a cell, add up the loads of all the inputs that the cell is driving, then add the estimated
interconnect load from the Load Estimation table on page 2-186. Finally, look up the value for the
desired timing parameter corresponding to the load on the cell. Interpolation may be used for values in
between load columns. Again, more accurate delays can be achieved by obtaining an AMI workstation
kit.

Notes: 1. Due to differing capabilities of lagic simulators, the delay modeling implementation will vary and in some cases will still use the linear madel. Consult the factory
about modeling for some specific workstation kits and simulators. Loads beyond the maximum load are an extrapolation of the model and therefore their
accuracy is not guaranteed.

B 4055916 0016040 356 M
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AMERICAN MICROSYSTEMS, INC.

—
AMIGS 0.6 micron CMOS Standard Cells
@ Interconnect Load Estimation Table
‘_>\§ Die Fan Out (Equivalent Loads)
o Size
;9' ° (in mils) 1 3 6 9 12 20 50 80
"g 500 0.6 19 3.6 5.2 6.8 10.7 24.1 36.6
o 450 0.6 1.8 3.4 5.0 6.4 10.2 23.0 349
400 05 1.7 32 47 6.1 9.7 218 33.1
350 0.5 16 3.0 44 5.7 9.1 20.6 31.2
300 0.5 15 2.8 4.1 5.4 8.5 192 292
250 0.4 13 26 38 49 7.8 17.7 26.9
200 0.4 1.2 23 34 45 7.1 16.1 24.4
150 0.3 1.0 2.0 3.0 3.9 6.2 14.1 21.4
100 0.2 0.8 17 2.5 3.2 52 11.8 17.9

BN 4055%16 0016041 292 =W
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AMI6S 0.6 micron CMOS Standard Cells

Packaging @

The AMIEX family can be packaged in a variety of popular packages. >§

New packages are in development which will extend the package offering. Some special packages or packaging ‘,EE

requirements can be supplied if requested. More details on special packages are available from an AMI sales 28

representative. =5
£

Available Packages () = Lead time required O

Package Type Pin Gount

Plastic Quad Flatpack (PQFP) 44,52, 64, 80, 100, 120, 128, 144, 160, 184, 208, 240, 256, 304

Thin Quad Flatpack (TQFP) 32, 44, 48, 64, 80, 100, 120, 128, 144, 160, 176, (208)

Metal Quad Flatpack (MQUAD®) 128, 144, 208

Power Quad 2 (PQ2) 128, 144, 160, 208, 304

Ceramic Quad Flatpack (CQFP) 40, 44, 52, 64, 84, 100, 132, 144, 172, 196, 256, 352

Plastic Leaded Chip Carrier (PLCC) 20, 28, 32, 44, 52, 68, 84

Ceramic Leaded Chip Carrier (JLDCC) | 28, 44, 52, 68, 84

Ceramic Leadless Chip Carrier (CLCC) | 20, 24, 28, 32, 36, 40, 44, 48, 52, 68, 84

Ceramic Pin Grid Array (CPGA) 65, 68, 69, 84, 85, 101, 109, 121, 132, 145, 155, 177, 181, 208, 225, 257,
299, 476
Ball Grid Array (BGA) (121), (169), 208, 225, (256), 313, (352), 388

BN u405591L 00LbC42 129 Wl
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AMERICAN MICROSYSTEMS, INC.

Description:

AA21

AA21 is a 2-input gate which performs the logical AND function.

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
Equivalent
A —]
Load
B Q
AA21 A 1.0
A B 1.0
B Q
AA21
Bolt Syntax:.............cccoeeineee Q .AA21 AB;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 2.4 nA
EQLgg 3.9 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
tpLH 0.24 0.47 0.71 0.95 1.20
Any Input S 0.21 0.39 0.56 0.73 0.91

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591k 0016043 OGS WA
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AMERICAN MICROSYSTEMS, INC.

N ]
AMIGS 0.6 micron CMOS Standard Cells
Description:
AA22 is a 2-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
A 5 Equivalent
B Q Load
AA22 A 1.0
A
B 1.0
B Q
AA2?2
Equivalent Gates:................. 15
Bolt Syntax:............ccoeun.... Q .AA22 A B;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 33 nA
EQLyq 5.2 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
tpLH 0.25 0.48 0.69 0.91 1.13
Any Input Q| 4 0.25 0.43 0.60 0.77 0.94

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016044 TTL W
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AMERICAN MICROSYSTEMS, INC.

AA31

Description:

AA31 is a 3-input gate which performs the logical AND function.

AMIGS 0.6 micron GMOS Standard Cells

Logic Symbhol Truth Table Pin Loading
A A B C | Q Equivalent
g — Q L X X L Load
T AR3 X L ox|L A 10
g Q X X Ll B 1.0
AA3 H H H H (o] 1.0
Equivalent Gates:................. 1.5
Bolt Syntax:.........c...c..c.. Q .AA31 ABCG;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 3.0 nA
EQLpg 5.0 Eqg-load
See page 2-14 for power aquation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
tpLH 0.28 0.52 0.75 0.97 1.20
Any Input Qo 0.25 0.43 0.61 0.78 0.95

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591b 001L0O45 938 WM
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R _ N

L ]
AMIGS 0.6 micron CMOS Standard Cells
Description:
AA32 is a 3-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
A 5 A B c Q Equivalent
8 Q L X X |L Load
A AA32 X L X L A 1.0
B Q X X L L B 1.0
c AA32 H H H H C 1.0
Equivalent Gates:................... 1.9
Bolt Syntax:...............c............ Q .AA32ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 39 nA
EQLpg 6.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
thLH 0.31 0.54 0.75 0.96 1.17
Any tnput Qo 0.27 0.47 0.65 0.81 0.98

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405581bL 001604L 874 WM
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| ~ AA4Y

AMIGS 0.6 micron CMOS Standard Cells

Description:
AA41 is a 4-input gate which performs the logical AND function.

Logic Symbol Truth Table Pin Loading
A B C D Q Equivalent
g :j— Q L X X X|L Load
T AAM X L X X |L A 1.0
g %D@ Q X X L X |L B 1.0
AA41 X X X L L C 1.0
H H H H H D 1.0
Equivalent Gates.................... 1.8
Bolt Syntax:.............ccoceeeee. Q .AA41 ABCD;
Power Characteristics:
Parameter Value Units
Static 'DD (TJ = 85°C) 3.4 nA
EQLpg 57 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
tpLH 0.31 0.53 0.76 0.97 1.18
Any Input S I 0.25 0.45 0.62 0.79 0.97

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

BN 405591k 00LLOu? 7C0 WM
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AR42

AMIG6S 0.6 micron CMOS Standard Cells

Description:
AA42 is a 4-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
A B Cc D | Q Equivalent
E @ Q L X X X |L Load
AA4D X L X x| A 1.0
e % a X X L X |L B 1.0
AA42 X X X L L C 1.0
H H H H H D 1.0
Equivalent Gates:................... 2.0
Bolt Syntax: .................. ..Q .AA42ABCD;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 4.3 nA
EQLgg 6.8 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
tpLH 0.34 0.59 0.80 1.01 1.22
Any Input QL 0.29 0.50 0.67 0.84 1.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016048 L47 mm
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Description:

AN11

AMIGS 0.6 micron CMOS Standard Cells

AN11 is an AND-NOR circuit consisting of two 2-input AND gates into a 2-input NOR gate.

Logic Symhol Truth Table Pin Loading
A B C D Q
A ANTI L X L X H Equivalent
L X X L H Load
B X L L X|H A 1.0
C X L X L |H B 1.0
D H H X X L o] 1.0
X X H H L D 1.1
Equivalent Gates:................. 1.8
Bolt Syntax:..........ccoceeirieennne Q .AN11 ABC D;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.8 nA
EQLyq 5.0 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 B8 11 {max)
tpLH 0.20 0.47 0.72 0.97 1.25
Any Input Q' 0.15 0.32 0.47 0.62 0.79

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016049 583 M
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
AN21 is an AND-NOR circuit consisting of one 2-input AND gate into a 2-input NOR gate.
Logic Symhbal Truth Table Pin Loading
Equivalent
A A B Cc Q Load
_1B] + H H X L A 1.0
X X H L B 1.0
N All other combinations | H C 1.0
Equivalent Gates:................. 1.6
Bolt Syntax:..........cc.coovennninn. Q.AN21 ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.0 nA
EQLpy 4.0 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
teLH 0.18 0.40 0.64 0.89 1.12
Any Input Qe 0.16 0.32 0.49 0.66 0.83

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591t 0016050 275 WM
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AN31

Description:

AMIGS 0.6 micron CMOS Standard Cells

AN31 is an AND-NOR circuit consisting of one 2-input AND gate into a 3-input NOR gate.

Logic Symbol Truth Table Pin Loading
ANG] A B C D | Q Equivalent
A L X L L |H Load
Q| X L L L |H A 1.1
_ H H X X L B 1.0
b X X H x|l c 1.0
X X X H L D 1.0
Equivalent Gates:.................. 1.8
Bolt Syntax:..........ccoccrveerine Q.AN31ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.0 nA
EQLyq 5.1 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpiH 0.18 0.42 0.64 0.86 1.09
Any Input L 0.20 0.37 0.52 0.67 0.82

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
AN41 is an AND-NOR circuit consisting of one 3-input AND gate into a 2-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A ANa1 A B C D]|a Load
C Q H H H X L A 1.0
5 I X X X H L B 1.0
] All other combinations | H Cc 1.0
D 1.0
Equivalent Gates.................... 1.7
Bolt Syntax:............................ Q.AN41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.0 nA
EQLgq 5.7 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
toLn 0.22 0.39 0.56 0.74 0.91
Any Input Qo 0.26 0.39 0.55 0.70 0.84

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591kt 00LLOS52 078 mA
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AMERICAN MICROSYSTEMS, ING.
AMIBS 0.6 micron CMOS Standard Cells
Description:
ANS51 is an AND-NOR circuit consisting of one 3-input AND gate and one 2-input AND gate into a 2-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A B C D E |Q Load
A ANS1 H H H X X |L A 1.0
c Q X X X H H L B 1.0
D B All other combinations H Cc 1.0
E D 1.1
E 1.0
Equivalent Gates.:................... 23
Bolt Syntax:..........c.ccoceeiiiiins Q .AN51 ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.8 nA
EQLog 6.7 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.24 0.44 0.62 0.80 0.98
Any Input Ql 0.24 0.42 0.57 0.72 0.87

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

R A R _ R —

AMIGS 0.6 micron CMOS Standard Cells

Description:
ANG1 is an AND-NOR circuit consisting of two 3-input AND gates into a 2-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A B C D E F Q Load
A ANG1
B H H H X X X L A 1.0
e Q X X X H H H|L B 1.0
b |
e All other combinations H Cc 1.0
~+F D 1.0
E 1.0
F 1.0
Equivalent Gates:................. 24
Bolt Syntax:...........ccocveeeennn. Q.AN61ABCDEF;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 27 nA
EQLyg 73 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLA 0.28 042 0.59 0.76 0.92
Any Input Q1 L 0.27 0.4 0.59 0.74 0.90

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 00lLO5Y4 940 WM
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AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Gells

Description:
AN71 is an AND-NOR circuit consisting of one 3-input AND gate into a 3-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A, AN71 A B c D E Q Load
_% H H H X X L A 1.0
T X X X H x|l B 1.0
-2 - X X X X H|L c 1.0
All other combinations H D 1.0
T E 1.0
Equivalent Gates:.................. 2.0
Bolt Syntax:............................ Q.AN71ABCDE;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 1.1 nA
EQLyq 6.6 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.24 0.45 0.67 0.89 1.10
Any Input Ql 0.25 0.41 0.56 0.72 0.87

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 00LLOSS 3487 mm
3-13



Core
Logic

AN81

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Cells

Description:
ANB1 is an AND-NOR circuit consisting of two 2-input AND gates into a 3-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A B C D E | Q Load
H H X X X L A 1.0
X X H H X L B 1.0
X X X X H L C 1.0
Ali other combinations H D 1.0
E 1.0
Q .AN81 ABCDE;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 11 nA
EQLgg 7.6 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.23 0.54 0.80 1.07 1.36
Any Input QL 0.23 0.35 0.42 0.54 0.66

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591b 001605k 713 mB
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AMERICAN MICROSYSTEMS, INC.

AN91

Description:

AMIGS 0.6 micron CMOS Standard Cells

ANS1 is an AND-NOR circuit consisting of one 3-input AND gate and one 2-input AND gate into a 3-input NOR gate.

Logic Symbol Truth Table Pin Loading
Equivalent
A B C D E F | Q Load
H H H X X X L A 1.0
X X X H H X L B 1.0
X X X X X H L ] 1.0
All other combinations H D 1.0
E 1.0
F 1.0
Equivalent Gates:.................. 25
Bolt Syntax:..........c.ccccoveeeee Q.AN91ABCDEF;
Power Characteristics:
Parameter Value Units
Static lpp (T = 85°C) 1.1 nA
EQLyy 9.0 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
Any nput ol & oz 044 061 077 0o

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591b 00LLO5? b5T MM
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Desctription:
ANA{1 is an AND-NOR circuit consisting of two 3-input AND gates into a 3-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
_l ANA1 A B C D E F G| Q Load
M% H H H X X X X L A 1.0
s X X X H H H X L B 1.0
e Q
—%} - X X X X X HI|L c 1.0
1 All other combinations H D 1.0
—+@ E 10
F 1.0
G 1.0
Equivalent Gates:.................. 2.7
Bolt Syntax: ... Q.ANA1TABCDEFG;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 11 nA
EQLpg 10.0 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.32 0.59 0.86 112 1.38
Any Input Ql o 0.30 0.45 0.62 0.79 0.95

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, NG,
N )
AMI6S 0.6 micron CMOS Standard Cells
Description:
ANB1 is an AND-NOR circuit consisting of three 2-input AND gates into a 3-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A ANB1 A B (o] D E F Q Load
_|B H H X X X X L A 1.0
e a X X H H X X L B 1.0
AED* B X X X X H HI|L C 1.0
= i All other combinations H D 1.0
i E 1.0
F 1.0
Equivalent Gates:.................. 27
Bolt Syntax:.........c..cccoeoeeennne Q.ANB1ABCDEF;
Power Characteristics:
Parameter Value Units
Static 'DD (TJ = 85°C) 2.0 nA
EQLyq 9.0 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tPLH 0.34 0.61 0.90 1.20 1.48
Any Input Ql 0.26 0.42 0.57 0.73 0.88

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ANC1

P

AM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
ANC1 is an AND-NOR circuit consisting of one 3-input AND gate and two 2-input AND gates into a 3-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A ANC1 A B C D E F G | Q Load
~%lj H H H X X X X]|L A 1.0
|b a X X X H H X X L B 1.0
~®— B X X X X X H H L C 1.0
—+E All other combinations H D 1.0
G
B E 1.0
F 1.0
G 1.0
Equivalent Gates:................... 2.9
Bolt Syntax:............ccceceeoo.. Q.ANC1ABCDEFG;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.0 nA
EQLyq 104 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp, = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.28 0.49 0.72 0.96 18
Any Input Qo 0.34 0.51 0.71 0.89 08

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B y4055916t 0016060 1uu WA
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EAMI

AMERICAN MICROSYSTEMS, INC.

AND1

Description:

AMIGS 0.6 micron CMOS Standard Gells

AND1 is an AND-NOR circuit consisting of two 3-input AND gates and one 2-input AND gate into a 3-input NOR gate.

Logic Symhol Truth Table Pin Loading
Equivalent
Load
A AND1 A B C D E F G HJ|Q A | 10
To H H H X X X X X|L B | 10
_%:)70 X X X H H H X X|L c | 10
_F X X X X X X H H]|L D | 10
= ﬁ All other combinations H E 1.0
F 1.0
G 1.0
H 1.0
Equivalent Gates:................... 3.0
Bolt Syntax:.........cccocevinnne Q.AND1ABCDEFGH;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 20 nA
EQLpqg 11.3 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
R

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ANE1

1
AMIGS 0.6 micron CMOS Standard Cells

AMERICAN MICROSYSTEMS, INC.

Description:
ANE1 is an AND-NOR circuit consisting of three 3-input AND gates into a 3-input NOR gate.
Logic Symbol Truth Table Pin Loading
Equivalent
Load
A B C D E F G H 11la A 1.0
8 ANE1 H H H X X X X X X|L B 1.0 ‘
;s X X X H H H X X X|L c 1.0 |
:3E> Ql X X X X X X H H H|L D 1.0 |
] g All other combinations H E 1.0
-+ F 1.0 ‘
G 1.0
H 1.0
| 1.0
Equivalent Gates:................... 3.2
Bolt Syntax:........................... Q.ANETABCDEFGHI;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.0 nA
EQLpg 1.7 Eq-load
See page 2-14 for power equation. |
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
Any nput ol p | oa 060 02 o8 20

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI Au11

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Celis

Description:
AU11 is a combinational one-bit full adder.
Logic Symbol Truth Table Pin Loading
Ccl A B S CO
L L L L L Equivalent
L L H H L Load
— C}\UL?O L H LJ|H L A 48
—A o L H H|L H B 4.8
—B H L L |H L Cl 3.7
H L H L H
H H L L H
H H H H H
Equivalent Gates:................. 6.4
Bolt Syntax:..........c.ccccooiiienns CO S .AU11 ABCI;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 7.8 nA
EQLpy 20.6 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
A s tPLH 1.01 1.25 1.48 1.72 1.96
tPHL 0.84 1.13 1.30 1.48 1.70
B s tpLH 1.11 1.38 1.61 1.84 2.09
tPHL 0.85 1.08 1.29 1.48 1.65
o s tpLH 0.96 1.18 1.43 1.67 1.90
tpuL 0.82 1.06 1.25 1.43 1.61
A co tpLH 0.51 0.74 0.98 1.21 1.43
teHL 0.50 0.75 0.94 1.13 1.33
B co tpLH 0.45 0.74 0.95 1.18 1.44
tpHL 0.54 0.80 0.99 1.18 1.38

BN 405591k 001LCL3 953 M
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AMIL

AMERICAN MICROSYSTEMS, INC.

AU11

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
Cl co tpLH 0.40 0.64 0.87 1.10 1.33
tPHL 0.40 0.65 0.85 1.04 1.23

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

FED e
= > r Soa oo
Cl [
5o

B 405591k COLLOGLY 89T WA
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EAMI BLO2

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
BLO2 is a tri-state bus latch that stores the final binary level on the bus when left undriven.

Logic Symbol Truth Table Pin Loading
BLO2
Equivalent
N/A Load
Ho o | 25
Equivalent Gates.:................... 2.0
Bolt Syntax:.........ccccoevriieennns 10 .BLOZ;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 1.5 nA
EQLpq 11.1 Eg-load

See page 2-14 for power squation.

B 4055916 001bObS 726 MM
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BRO2 EAM

AMERICAN MICROSYSTEMS, INC.

. N
AMI6S 0.6 micron CMOS Standard Cells
Description:
BRO2 is a non-inverting bus receiver with a single output to be used as the output of tri-state busses.
Logic Symbo) Truth Table Pin Loading
A 3 Q A Q Equivalent
Ro02 L L Load
H Al 10
A Q
R02
Equivalent Gates:................. 1.3
Bolt Syntax:........................ Q .BR0O2 A;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 2.7 nA
BQLy4 48 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
A Q tpLH 0.21 0.43 0.65 0.88 1.11
tpHL 0.21 0.4 0.58 0.73 0.89

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 001bObb bb2 WM
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AMI

AMERICAN MICROSYSTEMS, INC.

BRO4

AMIGS 0.6 micron CMOS Standard Cells

Description:
BRO4 is a non-inverting bus receiver with a single output to be used as the output of tri-state busses.
Logic Symbol Truth Table Pin Loading
A Q Q Equivalent
R04 L L Load
H Al 20
A o}o Q
BR04
Equivalent Gates:................. 2.0
Bolt Syntax:........ccccooccvecne Q .BR04 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 5.3 nA
EQLpg 85 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 4 19 35 51 67 (max)
A a teLn 0.20 0.42 0.61 0.82 1.04
tppL 0.23 0.39 0.54 0.69 0.83

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

— _

AMIGS 0.6 micron CMOS Standard Cells

Description:
BROS is a non-inverting bus receiver with a single output to be used as the output of tri-state busses.

Logic Symhbol Truth Table

Pin Loading

A Q
R06

A o}o Q
BRO6

Equivalent
Load
A | 20

Equivalent Gates:.................. 2.8
Bolt Syntax:.......................... Q .BR06 A;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 7.1 nA
EQLyg 12.4

See page 2-14 for power equation.

Eq-load

|

|

Delay Characteristics: |
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads

Parameter

From To 6

28

52

75

99 (max)

A

Q

tPLH
toHL

0.25
0.27

0.44
0.42

0.63
0.58

0.82
0.73

1.01
0.87

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

CVDD

Description:

CVDD is the resistive tie-up to the core Vpp bus for all cell inputs.
Equivalent Gates:................... 1.0

Bolt Syntax: .........ccoeviiienins Q .CvDD;

CVDD

i

AMIGS 0.6 micron CMOS Standard Cells

" EB 405591k 00LLOLT 371 HE
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CUSS

AMIGS 0.6 micron CMOS Standard Cells

Description:

CVSS is the resistive tie-down to the core Vgg bus for all cell inputs.
Equivalent Gates:................... 1.0

Bolt Syntax:..............c...coc..... Q .CVssS;

B 405591k 0GLLO?C 093 WM
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AMERICAN MICROSYSTEMS, INC.
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AMI DG24

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Gells

Description:
DC24 is a two-to-four line decoder/demultiplexer with active low enable.
Logic Symbol Truth Table Pin Loading
DC24 EN S1 SO [QON QIN Q2N Q3N Equivalent
E H X X|H H H H Load
— L .
@b L L L H H H S0 3.2
o1 8_12 g L L H H L H H S 3.1
S0 dop- L H L|H H L H EN 1.0
L H H H H H L
Equivalent Gates:................... 6.6
Bolt Syntax:............coceien. QON Q1N Q2N Q3N .DC24 EN S0 S1;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 11.0 nA
EQLyg 236 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.28 0.39 0.50 0.60 0.71
Sx QN tpHL 0.30 0.41 0.52 0.63 0.73
tpLH 0.42 0.54 0.64 0.74 0.85
EN QN toHL 0.37 0.49 0.60 0.70 0.82

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016071 T2T N
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AMIGS 0.6 micron CMOS Standard Cells

(AM

AMERICAN MICROSYSTEMS, INC.

Description:
DC38 is a three-to-eight line decoder/demultiplexer with active low enable.
Logic Symbol Truth Table Pin Loading
7D038 Equivalent
E Load
819} Truth Table A On Next P, SO >
O— ru aple ears un Next Fage
—lIs2  Q2p— PP 9 S1 5.5
—81 Q30—
_lso Qap- sz 5.3
% - EN 1.0
Q70—
Equivalent Gates:................ 15.9
Bolt Syntax:............ccooeennnn. QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .DC38 EN S0 S1 S2;
Power Characteristics:
Parameter Value Units
Static lpp (T, = 85°C) 23.6 nA
EQLpq 54.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Number of Equivalent Loads
Delay (ns) Parame- q
ter
From To 1 2 4 5 7 (max)
tpLH 0.42 0.48 0.58 0.69 0.76
Sx QN torL 0.40 0.50 0.61 0.71 0.82
tpLy 0.70 0.82 0.92 1.01 1.12
EN an tPHL 0.53 0.68 0.79 0.88 0.96

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

(continued on next page)
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EAMI DC38

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Truth Table
EN 82 S1 S0 QON Q1IN Q2N Q3N Q4N Q5N Q8N Q7N
H X X X H H H H H H H H
L L L L L H H H H H H H
L L L H H L H H H H H H
L L H L H H L H H H H H
L L H H H H H L H H H H
L H L L H H H H L H H H
L H - L H H H H H H L H H
L H H L H H H H H H L H
L H H H H H H H H H H L
Logic Schematic
51 QON
S0 > 1 Do
}@ Q2N
St > (>o
DO_@ Q4N
S2 —
}—@ Q5N
EN & Do

M 405591k 0016073 472 HE
3-31



DF001 K AMI

AMERICAN MICROSYSTEMS, INC.

AMIG6S 0.6 micron CMOS Standard Cells

Description:

DF001 is a static, master-stave D flip-flop without SET or RESET. Output is unbuffered and changes state on the rising
edge of the clock.

Logic Symhol Truth Table Pin Loading
Equivalent
Load
—0 a D 1.0
~%roor c 2.7
NC = No Change

Equivalent Gates:................... 3.9
Bolt Syntax:...........cccoeevennnns Q .DF0O01 C D;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 5.3 nA

EQLyq 127 Eqg-load
See page 2-14 for power eguation.
Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c Q tPLH 0.30 0.42 0.54 0.67 0.80
tpry 0.42 0.52 0.63 0.73 0.82

Min C Width High tw 0.41

Min C Width Low tw 0.45

Min D Setup tsy 0.39

Min D Hold th 0.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 COLBEC?4 739 WA
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AMERICAN MICROSYSTEMS, INC.

Logic Schematic

DF001

AMIGS 0.6 micron CMOS Standard Cells

c CN
D > D@ Dc
CN c
CN c
C CN
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DFO11 | | EAM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells
Description:

DFO011 is a static, master-slave D flip-flop. RESET is asynchronous and active low. Output is unbuffered and changes
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN D C Q Equivalent
_Ip aQ— L X X L Load
“CDF011 H L T |t D 1.0
R H H T |H c 3.0
R H X L |NC RN 1.0
9 NC = No Change
Equivalent Gates:.................. 5.2
Bolt Syntax:........................... Q .DF011 CDRN; |
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 6.7 nA
EQLyg 18.6 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c a teLy 0.44 0.63 0.86 1.09 1.30
torL 0.47 0.59 0.69 0.80 0.90
AN Q tpHL 0.34 0.43 0.54 0.64 0.74
Min C Width High tw 0.47
Min C Width Low tw 0.52
Min RN Width Low tw 0.67
Min D Setup tsu 0.43
Min D Hold th 0.00
Min RN Setup tsu 0.36
Min RN Hold th 0.37

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

(continued on next page) 3.34 - ‘-H]SSqls[: QU]IEQ?‘:\ SCl-
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AMERICAN MICROSYSTEMS, INC.

Schematic Logic

RN@_DC

C

CN

v

CN

CN

B 4055916 0016077 448 W
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DF021 EAM

l@

AMERICAN MICROSYSTEMS, INC.

R

AMIGS 0.6 micron CMOS Standard Cells

Description:

DF021 is a static, master-slave D fiip-flop. SET is asynchronous and active low. Output is unbuffered and changes state
on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN D C | Q Equivalent
A L X X |H Load
—pS g— Ho oL T L D 1.0
—%FOQ 1 H H T H C 3.0
H X L | NC SN 2.1
NC = No Change
Equivalent Gates:....
Bolt Syntax:............................ Q .DF021 C D SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 7.1 nA
EQLyq 14.5 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c Q tpLH 0.36 0.50 0.63 0.77 0.90
tenL 0.51 0.61 0.75 0.89 1.00
SN Q toLH 0.18 0.31 0.43 0.57 0.71
Min C Width High ty 0.48
Min C Width Low tw 0.46
Min SN Width Low tw 0.65
Min D Setup tsy 0.38
Min D Hold th 0.00

M 405591k 001L078 384 WA
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I AMIL DF021

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11 (max)
Min SN Setup tsu 0.14
Min SN Hold th 0.24
Delay will vary with input conditions. See page 2-16 for interconnect estimates,

Logic Schematic

SN =
C CN
—G] Q
D >
CN ¢
CN C
C CN

B 405591t 0016079 210 A
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DF031

AMIGS 0.6 micron CMOS Standard Cells

Description:

DF031 is a static, master-slave D flip-flop. SET and RESET are asynchronous and active low. Output is unbuffered and
changes state on the rising edge of the clock.

AMI

AMERICAN MICROSYSTEMS, INC.

Logic Symbol Truth Table Pin Loading
SN RN D C Q
L L X X IL Equivalent
L H X X H Load
H L X X D 1.0
H H L 7T c 3.0
H H H T SN 21
H H X L | NC RN 22
NC = No Change
IL = lllegal
Equivalent Gates:................. 5.8
Bolt Syntax:........................... Q .DF031 C D RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 82 nA
EQLyg 21.2 Eq-load
See page 2-14 for power aquation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c Q tpLH 0.38 0.50 0.64 0.78 0.91
tpHL 0.53 0.65 0.77 0.91 1.04
RN Q tomL 0.78 0.86 1.00 1.15 1.24
SN Q teLH 0.18 0.32 0.44 0.58 0.71

(continued on next page)
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AMERICAN MICROSYSTEMS, INC.

DF031

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter

From To 1 6 8 ] 11 (max)
Min C Width High tw 0.51

Min C Width Low tw 0.55

Min RN Width Low tw 0.72

Min SN Width Low ty 0.73 .

Min D Setup tey 0.46

Min D Hold th 0.00

Min RN Setup tsy 0.38

Min RN Hold ty 0.38

Min SN Setup tsu 0.20

Min SN Hold th 0.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

RN o
SN 33—
c CN
SN_| SN
D> p———aa
CN RN | c
c
CN
RN
c CN

c @—DQ—CN

B 4055916 00LL0O&L 979
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DFO41 KAMI

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:

DF041 is a static, master-siave D flip-flop without SET or RESET. Output is unbuffered and changes state on the rising
edge of the clock.

Logic Symbol Truth Table Pin Loading
Equivalent
Load
—D
D 1.0
—C
DF041 o 2.7
Q- NC = No Change

Equivalent Gates:................... 3.9
Bolt Syntax:............cceveneene. QN .DF041 C D;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 5.3 nA

EQLyq 12.7 Eg-load
See page 2-14 for power eguation.
Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c aN toLH 0.34 0.55 0.75 0.96 1.17
tpyL 0.17 0.34 0.49 0.64 0.81

Min C Width High tw 0.84

Min C Width Low tw 0.45

Min D Setup tsy 0.39

Min D Hold th 0.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 40559}k COLLOAC 405 WA
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AMERICAN MICROSYSTEMS, INC.

DFO41

Logic Schematic
c

AMIGS 0.6 micron CMOS Standard Cells

CN
D> Dcﬁ r——|>o—
CN C
CN c
C CN

B 405591k 00lLOA3 74l M
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DFO51 EAMI

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

DFO051 is a static, master-slave D flip-fiop. RESET is asynchronous and active low. Output is unbuffered and changes
state on the rising edge of the clock.

Logic Symboal Truth Table Pin Loading
RN D C | QN Equivalent
D L X X H Load
Cc H L T H D 1.0
DF051
_Q H H T L Cc 3.0
R H X L |NC RN | 1.0
NC = No Change
Equivalent Gates:................... 5.2
Bolt Syntax: ............................ QN .DF051 C D RN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 6.7 nA
EQLpg 18.6 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c anN tpLn 0.37 0.59 0.81 1.03 1.24
toHL 0.20 0.35 0.50 0.67 0.83
RN QN teLH 0.66 0.86 1.09 1.32 1.53
Min C Width High tw 0.96
Min C Width Low tw 0.52
Min RN Width Low tw 0.67
Min D Setup sy 0.43
Min D Hold th 0.00

M 4055916 001LO8Y LAS WE
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EAMI DF051

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11(max)
Min RN Setup teu 0.36
Min RN Hold th 0.37
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
Schematic Logic
RN = D@
51 QN
c CN e
0 ] Do | ) >
C
CN CN c
c CN

B 405591k 00LLCAS 514 WM
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DF061

AMIGS 0.6 micron CMOS Standard Cells

Description:

DFO061 is a static, master-stave D fli
on the rising edge of the clock.

KAMI

AMERICAN MICROSYSTEMS, INC.

p-flop. SET is asynchronous and active low. Output is unbuffered and changes state

Logic Symbol Truth Table Pin Loading
SN D C [QN Equivalent
L X X L Load
H L T D 1.0
H H T L o] 3.0
H X L | NC SN 2.1
NC = No Change
Equivalent Gates:................... 4.8
Bolt Syntax:.........c.....c............ QN .DF061 C D SN;
Power Characteristics::
Parameter Value Units
Static lpp (T, = 85°C) 7.1 nA
EQLpg 14.5 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c QN tpLH 0.37 0.55 0.76 0.98 1.21
tpHL 0.20 0.35 0.51 0.66 0.81
SN QN teHL 0.43 0.56 0.73 0.91 1.12
Min C Width High tw 0.77
Min C Width Low tw 0.46
Min SN Width Low tw 0.48
Min D Setup tsy 0.38
Min D Hold th 0.00

(continued on next page)
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AMI

AMERICAN MICROSYSTEMS, INC.

DF061

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 [ 6 8 | 11 (max)
Min SN Setup tsy 0.14
Min SN Hold th 0.24
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
Logic Schematic
SN &
51 QN
C CN =]
oo D Do
CcN c
CN C
C CN
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AMIL

AMERICAN MICROSYSTEMS, INC.

DFO71

AMIGS 0.6 micron CMOS Standard Cells

Description:

DF071 is a static, master-slave D flip-flop. SET and RESET are asynchronous and active low. Output is unbuffered and
changes state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN BN D C |QN
L L X X L Equivalent
%’ L H X X L Load
:([;) H L X X|H D 1.0
DFO71 H H L T C 3.0
R 9 H OH H T L SN 2.1
H H X L [ NC RN 2.2
NC = No Change
IL = lllegal
Equivalent Gates:................... 5.8
Bolt Syntax:............cccoernnenn. QN .DF071 C D RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 8.2 nA
EQLpg 21.2 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
C an tpLH 0.38 0.60 0.81 1.02 1.24
teHL 0.21 0.36 0.52 0.68 0.84
RN QN thLH 0.63 0.82 1.05 1.27 1.47
SN QN tpHL 0.55 0.67 0.85 1.02 1.16

B 405591k 001L0&8 223
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EAMI

DFO71

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter

From To 1 6 | 11 (max)

Min C Width High tw 0.99

Min C Width Low tw 0.55

Min RN Width Low tw 1.23

Min SN Width Low tw 0.57

Min D Setup tsu 0.46

Min D Hold th 0.00

Min RN Setup tsy 0.38

Min RN Hold th 0.39

Min SN Setup ey 0.20

Min SN Hold th 0.25
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
Logic Schematic

RN >—

SN >—

c CN <] QN
SN SN
D> )C
CN AN C
CN
—— RN
Cc

C @—‘>O\CN
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Logic

DF101

AMIGS 0.6 micron CMOS Standard Cells

Description:

KAMI

AMERICAN MICROSYSTEMS, INC.

DF101 is a static, master-slave D flip-flop. SET is asynchronous and active low. Qutputs are buffered and change state
on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN D C Q Equivalent
L X X H Load
H L ) L D 1.0
H H T H C 27
H X L | NC NC SN 2.1
NC = No Change
Equivalent Gates:................. 5.5
Bolt Syntax:...................... Q QN .DF101 C D SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 8.4 nA
EQLpg 18.1 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c aQ toLH 0.32 0.57 0.79 1.01 1.21
tPHL 0.45 0.65 0.84 1.02 1.19
e aN toLn 0.67 0.86 1.09 1.32 1.53
tpL 0.48 0.67 0.84 1.01 1.19
SN Q tpLH 0.78 1.06 1.28 1.49 1.69
SN QN tpHL 0.26 0.46 0.62 0.79 0.98
|

(continued on next page)
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EAMI

AMERICAN MICROSYSTEMS, INC.

DF101

AMI6S 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 ] 19 (max)
Min C Width High tw 0.50
Min C Width Low tw 0.46
Min SN Width tw 0.59
Min D Setup tsu 0.38
Min D Hold th 0.00
Min SN Setup tsu 0.14
Min SN Hold th 0.24
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
Logic Schematic
SN =3—
>0—@ Q
c CN
A}—D@—@ QN
D =
CN c
CN C
Cc CN
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Logic

DF111

AMERICAN MICROSYSTEMS, INC.

AMIL

\
AMIGS 0.6 micron CMOS Standard Cells

Description:

DF111 is a static, master-slave D fli
state on the rising edge of the clock.

p-flop. RESET is asynchronous and active low. Outputs are buffered and change

Logic Symbol Truth Table Pin Loading
RN D C | Q Equivalent
o l a L X X | Load
—C H L T L D 1.1
DF111
_‘ Qo H H T | H c 27
(F:) H X L |NC NC RN 1.0
NC = No Change
Equivalent Gates.:.................. 55
Bolt Syntax:.......................... QQN .DF111 CD RN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 8.0 nA
EQLyg 22.2 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c a teLH 0.33 0.60 0.84 1.09 1.35
tprL 0.48 0.68 0.88 1.06 1.23
c aN toLn 0.61 0.88 1.10 1.33 1.60
tPHL 0.55 0.78 0.95 112 1.31
AN Q teHL 0.92 1.17 1.37 1.56 1.73
RN QN tpL 1 0.41 0.66 0.90 1.14 1.39

(continued on next page)
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EAMI DF111

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron GMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 | 19(max)
Min C Width High tw 0.49
Min C Width Low tw 0.52
Min RN Width tw 0.66
Min D Setup tsu 0.44
Min D Hold : th 0.00
Min RN Setup tsu 0.38
Min RN Hold th 0.38

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

RN & Do
C

CN Do——@o

D=

CN
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DF121 EAM

l@

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

DF121 is a static, master-slave D flip-flop. SET and RESET are asynchronous and active low. Outputs are buffered and
change state on the rising edge of the clock.

Logic Symbal Truth Table Pin Loading
. SN RN D C | Q QN
L L X X IL IL Equivalent
B L H X X H L Load
_ H L X X L H D 1.0
H H L T L H C 3.0
H H H T H L SN 2.1
H H X L [ NC NC RN 2.2
IL = lilegal NC = No Change
Equivalent Gates:................... 6.7
Bolt Syntax:............cccococ....... Q QN .DF121 C D RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 10.0 nA
EQLyy 25.5 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c a tpLy 0.36 0.64 0.90 1.15 1.41
tPHL 0.49 0.73 0.92 1.10 1.29
c an tpLn 0.77 0.98 1.24 1.47 1.68
tPHL 0.52 0.76 0.91 1.08 1.29
SN Q teLy 0.73 0.99 1.25 1.49 1.75
SN QN tpHL 0.28 0.48 0.66 0.84 1.02
RN Q torL 0.72 0.95 1.15 1.34 1.52
RN QN toL 1.00 1.19 1.45 1.68 1.89

B 405591k 0016094 527 W
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AMI

DF121

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 | 19 (max)
Min C Width High ty 0.58
Min C Width Low ty 0.54
Min RN Width Low tw 0.80
Min SN Width Low tw 0.59
Min D Setup tsu 0.46
Min D Hold th 0.00
Min RN Setup tsu 0.39
Min RN Hold th 0.38
Min SN Setup tsu 0.20
Min SN Hold th 0.25

Detay wilt vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

BN >—
SN B— D@ @ Q
c CN
N N
D> ‘l >0—3] QN
N
Cl RN C c
CN
RN
CN
C
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DF1F1 EAM

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:

DF1F1 is a static, master-slave D flip-flop without SET or RESET. Outputs are buffered and change state on the rising
edge of the clock.

Logic Symbol Truth Table Pin Loading
D C | Q@ QN Equivalent
X X L H ‘ Load
e ‘ o= L T|{L H D 10
DF1F1 H T | H L o} 2.7
| - X L |NC NC
NC = No Change
Equivalent Gates:.................. 4.8
Bolt Syntax:............cccoeveneene. Q QN .DF1F1 C D;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 71 nA
EQlpq 17.2 Eg-load
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process {
Delay (ns) Number of Equivalent Loads |
Parameter ‘
From To 1 5 10 14 19 (max) |
tpLH 0.32 0.58 0.82 1.04 1.25 ;
c Q torL 0.48 0.70 0.90 1.08 1.25 i
c aN tpLH 0.65 0.83 1.06 1.29 1.50 |
tpHL 0.47 0.67 0.84 1.02 1.20 |
Min C Width High tw 0.50
Min C Width Low tw 0.44
Min D Setup tsu 0.36
Min D Hold th 0.00

B 405591t 001L09bL 3TT WM
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WAIM!I

AMERICAN MICROSYSTEMS, INC.

Logic Schematic

D >

DF1F1

CN

AMIGS 0.6 micron CMOS Standard Cells

CN

CN

P
o a

CN
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B 405591b 00LLC98 172 MM

DF201 EAM

l@

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

DF201 is a static, master-slave, multiplexed scan D flip-flop without SET or RESET. Output is unbuffered and changes
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
C D SD SE| Q Equivalent
—p QL T H X L |H Load
:gDDFzm T L X L|L c 3.1
se T X H H H D 1.0
T X L H L SD 1.0
L X X X | NC SE 20
NC = No Change
Equivalent Gates:................... 5.3
Bolt Syntax:............c.ccoce. Q .DF201 C D SD SE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 8.0 nA
EQLpg 21.2 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 {(max)
c Q teLH 0.35 0.47 0.60 0.71 0.83
tPHL 0.51 0.58 0.70 0.81 0.92
Min C Width High tw 0.51
Min C Width Low tw 0.76
Min D Setup tsy 0.68
Min D Hold th 0.00
Min SD Setup tsu 0.68
Min SD Hold th 0.00
Min SE Setup tsu 0.77
Min SE Hold th 0.00

Delay will vary with input conditions. See page 2-16 for interconinect estimates.
(continued on next page) 3-56



EAMI DF201

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Logic Schematic

5 LOGICAL c CN
E;>_.
SEN — |
@ Q
& D& D%
sb B
CN c
CN c
SE \3>—>o— SEN
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DF211 EAMI

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

DF211 is a static, master-slave, multiplexed scan D flip-flop. RESET is asynchronous and active low. Output is
unbuffered and changes state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
Cc D BN SD SE| Q Equivalent
T H H X L H Load
T L H X L L C 3.0
T X H H HI|H D 1.0
T X H L H L RN 1.0
X X L X X L SD 1.0
L X H X X | NC SE 2.1
NC = No Change
Equivalent Gates:.................. 5.9
Bolt Syntax:............ Q .DF211 CD RN SD SE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 8.4 nA
EQLpg 253 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
o a tpLH 0.41 0.65 0.87 1.09 1.29
terL 0.49 0.59 0.71 0.81 0.90
RN Q tpHL 0.32 0.43 0.53 0.63 0.74

B 4055916 001b100 bSO EM
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EAMI DF211

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Gells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11 (max)
Min C Width High tw 047
Min C Width Low tw 0.76
Min RN Width Low tw 0.67
Min D Setup tsu 0.74
Min D Hold th 0.00
Min SD Setup tsu 0.74
Min SD Hold th 0.00
Min SE Setup tsu 0.83
Min SE Hold th 0.00
Min RN Setup tsu 0.38
Min RN Hold th 0.38

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

RN |3>—>o— R
c CN
5 LOGICAL
=2— R R
SEN — | ADoﬁ»w@ Q
SD >
SE —
CN C
CN c
SE E>_>o— SEN
c @_>o— CN
c CN
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DF221

AMIGS 0.6 micron CMOS Standard Gells

Description:

KEAM

AMERICAN MICROSYSTEMS, INC.

l@

DF221 is a static, master-slave, multiplexed scan D flip-flop. SET is asynchronous and active low. Output is unbuffered
and changes state on the rising edge of the clock.

Logic Symbol Truth Tabie Pin Loading
Cc D 8D SE SN | Q Equivalent
T H X L HI|H Load
T L X L HI|L C 3.0
T X H H H H D 1.0
T X L H H L Sb 1.0
X X X X L H SE 2.0
L X X X H | NC SN 2.1
NC = No Change
Equivalent Gates:................. 55
Bolt Syntax:............................ Q .DF221 C D SD SE SN;
Power Characteristics:
Parameter Value Units
Static ipp (T, = 85°C) 8.9 nA
EQLyq 20.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c Q tpLH 0.36 0.52 0.66 0.79 0.93
terL 0.52 0.63 0.76 0.89 1.02
SN Q tpLH 0.18 0.32 0.45 0.59 0.72

(continued on next page)
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EAMI DF221

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11 (max)
Min C Width High tw 0.49
Min C Width Low tw 0.71
Min SN Width Low tw 0.49
Min D Setup tsu 0.68
Min D Hold th 0.00
Min SD Setup tsu 0.68
Min SD Hold th 0.00
Min SE Setup tsu 0.78
Min SE Hold th 0.00
Min SN Setup tsu 0.14
Min SN Hold th 0.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

SN 5

D LOGICAL

SEN

SE
SD
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DF231

AMIGS 0.6 micron CMOS Standard Cells

Description:

AMERICAN MICROSYSTEMS, INC.

AMIL

DF231 is a static, master-siave, multiplexed scan D flip-flop. SET and RESET are asynchronous and active low. Qutput

is unbuffered and changes state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
C D RN SD SE SN
T H H X L H Equivalent
) L H X L H Load
T X H H H H Cc 3.0
T X H L H H D 1.0
X X L X X H RN 2.2
X X H X X L SD 1.1
X X L X X L SE 241
L X H X X H SN 2.4
NC = No Change lliegal Condition
Equivalent Gates:.................. 75
Bolt Syntax:......................... Q .DF231 C D RN SD SE SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 10.0 nA
EQLyq 28.0 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c Q tpLH 0.39 0.52 0.67 0.81 0.94
tpHL 0.51 0.68 0.80 0.93 1.08
RN Q tpuL 0.73 0.89 1.03 1.15 1.27
SN Q tpLy 0.20 0.34 0.47 0.62 0.75

(continued on next page)
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EAMI DF231

AMERICAN MICROSYSTEMS, INC.
—
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11 (max)
Min C Width High tw 0.53
Min C Width Low tw 0.76
Min RN Width Low tw 0.75
Min SN Width Low tw 0.57
Min D Setup tsu 0.74
Min D Hold th 0.00
Min SD Setup tsu 0.74
Min SD Hold th 0.00
Min SE Setup tsu 0.84
Min SE Hold th 0.00
Min RN Setup tsu 0.39
Min RN Hold th 0.37
Min SN Setup tsu 0.19
Min SN Hold th 0.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

RN —

SN m3—

LOGICAL

SEN > —Do—(—@ Q

SE —
D B N RN

—— RN
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c CN
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DF401

AMI6S 0.6 micron CMOS Standard Cells

AMERICAN MICROSYSTEMS, INC.

Description:

DF401 is a static, master-slave, multiplexed scan D flip-flop. SET is asynchronous and active low. Outputs are buffered
and change state on the rising edge of the clock.

Logic Symbol Truth Tabfe Pin Loading
c D SD SE SN} Q QN Equivalent
T H X L H H L Load
g T L X L H L H C 2.7
1P ®la+— T X H H H|H L D 1.0
] g§F401 T X L H H|L H SD 1.0
lsE G- X X X X L H L SE 2.0
L X X X H | NC NC SN 2.1
NC = No Change
Equivalent Gates:................... 6.8
Bolt Syntax:........................... Q QN .DF401 C D SD SE SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 10.2 nA
EQLy 24.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c a tpLH 0.36 0.60 0.85 1.10 1.34
torL 0.46 0.68 0.87 1.06 1.24
c aN tpLH 0.68 0.89 1.12 1.36 1.58
tonL 0.51 0.70 0.88 1.06 1.25
SN Q teLy 0.83 1.09 1.34 1.59 1.81
SN QN tPHL 0.28 0.47 0.66 0.84 1.02

BB 405591t 001610k 079 HR
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AM

l

DF401

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Celis
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 | 19 (max)
Min C Width High tw 0.51
Min C Width Low tw 0.68
Min SN Width Low tw 0.59
Min D Setup tsu 0.66
Min D Hold th 0.00
Min SD Setup tsu 0.66
Min SD Hold th 0.00
Min SE Setup tsu 0.76
Min SE Hold th 0.00
Min SN Setup tsu 0.14
Min SN Hold th 0.24

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

SNE}—

LOGICAL

c

Do—@o
CN
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__‘Do—‘ QN
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DF411 EAM

lo

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

DF411 is a static, master-slave, multiplexed scan D flip-flop. RESET is asynchronous and active low. Outputs are

buffered and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
Cc D RN SD SE| Q QN Equivalent
T H H X L J|H L Load
) L H X L L H o] 27
T X H H H H L D 1.0
T X H L H L H RN 1.1
X X L X X L H SD 1.0
L X H X X [ NC NC SE 2.1
NC = No Change
Equivalent Gates:.................. 8.0
Bolt Syntax:...........cccccvennnn. Q QN .DF411 C D RN SD SE;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 9.8 nA
EQLpg 28.7 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c Q teLH 0.35 0.59 0.83 1.07 1.30
terL 0.51 0.70 0.89 1.08 1.28
c an tpLu 0.64 0.87 1.09 1.31 1.55
tpHL 0.59 0.79 0.98 1.16 1.34
RN Q tpHL 0.94 1.20 1.39 1.58 1.79
RN QN tpLH 0.44 0.66 0.87 1.10 1.34

B 4055916 2016108 9ul HE
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EAMI DF411

AMERICAN MICROSYSTEMS, INC.
-
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 | 10 14 | 19 (max)
Min C Width High tw 0.50
Min C Width Low tw 0.75
Min RN Width Low tw 0.65
Min D Setup teu 0.74
Min D Hold th 0.00
Min SD Setup tsu 0.74
Min SD Hold th 0.00
Min SE Setup tsu 0.84
Min SE Hold th 0.00
Min RN Setup tsu 0.38
Min RN Hold t 0.38

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

RN @—>o— R
>o—a Q
c CN
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D 3— R R
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DF421 EAM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Cells

Description:

DF421 is a static, master-slave, multiplexed scan D flip-flop. SET and RESET are asynchronous and active low. Qutputs
are buffered and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
C D RN SD SE SN| Q QN Equivalent
T H H X L H|H L Load
(5 T L H X L H L H Cc 3.0
b S ‘ a_ T "X H H H H|H L D 1.0
—C DF421 T X H L H H|L H RN 22
—SD  |_
e - ) ab_ X X L X X H|L H SD 1.0
(R X X H X X L H L SE 2.1
X X L X X L L I SN 2.2
L X H X X H | NC NC
NC = No Change IL = lllegal Condition
Equivalent Gates:................... 8.8
Bolt Syntax:...........cccoeenn Q QN .DF421 C D RN SD SE SN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 11.8 nA
EQLgq 32.4 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpg = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
e a teLH 0.39 0.66 0.90 1.16 1.42
thHL 0.52 0.73 0.92 1.10 1.27
c aN tpLH 0.78 1.07 1.29 1.54 1.83
toni 0.57 0.79 0.98 1.14 1.32
RN Q teHL 0.71 0.96 1.13 1.32 1.52
RN QN tpLK 0.99 1.27 1.50 1.75 2.03
SN Q tpLH 0.76 1.04 1.29 1.54 1.81
SN QN tonL 0.34 0.53 0.71 0.88 1.07

B 405591k 00L611C 57T WH
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i AMI DF421

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 | 19(max)
Min C Width High tw 0.61
Min C Width Low tw 0.78
Min RN Width Low tw 0.82
Min SN Width Low tw 0.59
Min D Setup tsu 0.78
Min D Hold th 0.00
Min SD Setup tsu 0.78
Min SD Hold th 0.00
Min SE Setup tsu 0.88
Min SE Hold th 0.00
Min RN Setup tgy 0.39
Min RN Hold th 0.39
Min SN Setup tsu 0.21
Min SN Hold in 0.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
Logic Schematic
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DF4F1

AMIG6S 0.6 micron CMOS Standard Cells

AMI

AMERICAN MICROSYSTEMS, INC.

Description:

DF4F1 is a static, master-slave, multiplexed scan D flip-flop without SET or RESET. Outputs are buffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading

Cc D SD SE| Q ON Equivalent

T H X L H L Load
—o g T L X L|L H c 27
—\gD[)F4F1 T X H H H L D 1.0
e l ab- T X L H|L H SD 1.0

L X X X | NC NC SE 21

NC = No Change

Equivalent Gates:................... 6.1
Bolt Syntax:............................ Q QN .DF4F1 C D SD SE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 8.9 nA
EQLpy 23.2 Eq-icad

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c a teLy 0.36 0.59 0.83 1.05 1.26
tpHL 0.50 0.70 0.89 1.09 1.26
c QN tpLH 0.61 0.83 1.05 1.27 1.49
tpHL 0.47 0.69 0.85 1.03 1.23

B 4055916 001b1l2 372 A ‘
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EAMI DF4F1

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns}) Number of Equivalent Loads
Parameter
From To 1 5 10 14 | 19 (max)
Min C Width High tw 0.48
Min C Width Low tw 0.63
Min D Setup tsy 0.63
Min D Hold th 0.00
Min SD Setup tsu 0.63
Min SD Hold t 0.00
Min SE Setup tsu 0.73
Min SE Hold th 0.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic
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Core

Logic

DLOO1

AMI6S 0.6 micron CMOS Standard Cells

KAMIL

AMERICAN MICROSYSTEMS, INC.

Description:
DLOO1 is a single-phase, unbuffered D latch with active low gate transparency and without SET or RESET.
Logic Symbo!} Truth Table Pin Loading
Equivalent
D Q— Load
G D 1.0
DLOOA
GN 2.1
NC = No Change
Equivalent Gates:.................. 26
BoltSyntax:_........................ Q .DL001 D GN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 35 nA
EQLpq 6.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
D Q teLn 0.41 0.52 0.64 0.76 0.88
tenL 0.36 0.48 0.58 0.68 0.78
GN Q teLH 0.46 0.59 0.71 0.84 0.96
thrL 0.31 0.43 0.53 0.63 0.72
Min GN Width Low tw 0.49
Min D Setup tsu 0.40
Min D Hold th 0.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

(continued on next page)

B 405591t 0016114 145 N
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EAMI DL0O1

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Logic Schematic
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DLO11

B 4055916

001611k T16 HH

KEAM

lD

AMERICAN MICROSYSTEMS, INC.

I ]
AMIGS 0.6 micron CMOS Standard Celis
Description:
DLO11 is a single-phase, unbuffered D latch with active low gate transparency. RESET is active low.
Logic Symbol Truth Table Pin Loading
RN D GN| Q Equivalent
—D Q— H L L L Load
A% 011 H H L |H D 10
R H X H | NC GN 1.9
¢ L X X | L RN 1.0
NC = No Change
Equivalent Gates:.................. 2.9
Bolt Syntax:............c.coooee Q .DLO11 D GN RN:
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 4.0 nA
EQLpg 8.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
D Q tpLH 0.46 0.66 0.87 1.09 1.31
tprL 0.37 0.48 0.60 0.71 0.80
GN Q teLH 0.46 0.68 0.90 1.12 1.34
tPHL 0.29 0.42 0.53 0.64 0.74
RN Q tonL 0.27 0.38 0.48 0.58 0.67
Min GN Width Low tw 047
Min RN Width Low tw 0.88
Min D Setup sy 0.43
Min D Hold 18 0.00
Min RN Setup tsu 0.35
Min RN Hold th 0.14

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

(continued on next page)
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EAMI

AMERICAN MICROSYSTEMS, INC.

DLO11

Logic Schematic

RN

GN

AMIGS 0.6 micron CMOS Standard Cells

B 405591k 0016117 954 HR
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B 4055916 001L118 890 WM

DLO21 KAMI

AMERICAN MICROSYSTEMS, INC.

R M

AMIGS 0.6 micron CMOS Standard Cells

Description:
DL021 is a single-phase, unbuffered D latch with active low gate transparency. SET is active low.
Logic Symbol Truth Table Pin Loading
SN GN D Q Equivalent
%7 L X X H Load
—Db” Q— H H X |NC D 10
GDL021 H L L L GN 1.9
H L H H SN 1.0
NC = No Change
Equivalent Gates:................. 23
Bolt Syntax:.......................... Q .DL021 D GN SN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 3.8 nA
EQLyq 6.1 Eq-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
D Q tpLH 0.38 0.52 0.64 0.78 0.93
tonL 0.39 0.52 0.66 0.79 0.92
GN Q tPLH 0.43 0.54 0.67 0.81 0.96
toHL 0.31 0.46 0.59 0.72 0.85
SN Q tpLH 0.16 0.30 0.45 0.59 . 0.74
Min GN Width Low tw 0.40
Min SN Width Low tw 0.79
Min D Setup tsu 0.39
Min D Hold th 0.00
Min SN Setup tsu 0.15
Min SN Hold th 0.24

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

(continued on next page)
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AMI

AMERICAN MICROSYSTEMS, INC.

DLO21

Logic Schematic
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AMIGS 0.6 micron CMOS Standard Cells
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DLO31

AM

lﬂ

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
DLO31 is a single-phase, unbuffered D latch with active low gate transparency. RESET and SET are active low.
Logic Symbol Truth Table Pin Loading
SN RN D GN| Q
J) L L X X IL Equivalent
= L H X X H Load
S
—D ~ Q— H L X X |1t D 1.1
—%Broas H H X HJ|NC GN 19
R H H L L |L SN 1.0
(f H H H L H RN 1.1
NC = No Change IL = lllegal
Equivalent Gates:................... 3.0
Bolt Syntax:............................ Q .DLO31 D GN RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 4.7 nA
EQLpg 8.4 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 {max)
D Q tpLH 0.50 0.66 0.80 0.94 1.08
tpHL 0.49 0.60 0.75 0.90 1.02
GN Q tpLH 0.48 0.68 0.83 0.95 1.07
tpL 0.37 0.51 0.66 0.80 0.93
SN Q tpLy 0.16 0.29 0.43 0.57 0.71
RN Q tpL 0.40 0.52 0.67 0.82 0.94

(continued on next page)

B 4055916 001bl2C 449 mm
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EAMI | DLO31

AMEFICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns}) Number of Equivalent Loads
. Parameter
From To 1 3 6 8 | 11 (max)
Min GN Width Low tw 0.52
Min RN Width Low tw 0.14
Min SN Width Low tw 0.94
Min D Setup tsu 0.50
Min D Hoid th 0.00
Min SN Setup tsu 0.15
Min SN Hold th 0.35
Min RN Setup tsy 0.54
Min RN Hold th 0.14

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic
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D lnal A]M l@
AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:
DLO41 is a single-phase, unbuffered D latch with active low gate transparency and without SET or RESET.

Logic Symbol Truth Table Pin Loading
Equivalent
Load
—iD
= D 1.
Were 0
DLO41 GN 2.1
Q NC = No Change

Equivalent Gates:................... 26

Bolt Syntax:.............cccococo..... QN .DL041 D GN;

Power Characteristics:

Parameter Value Units

Static Ipp (T = 85°C) 35 nA

EQLpg 6.9 Eg-load
See page 2-14 for power equation.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
D an tpLH 0.28 0.49 0.69 0.90 1.1
teHL 0.27 0.41 0.57 0.72 0.87
GN QN toLn 0.22 0.43 0.64 0.85 1.06
torL 0.32 0.47 0.62 0.78 0.94

Min GN Width Low ty 0.91

Min D Setup tsu 0.85

Min D Hold th 0.00

Delay wilt vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 COlblee2 211 M
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EAM

AMERICAN MICROSYSTEMS, INC.

DLO41

Logic Schematic

AMIGS 0.6 micron CMOS Standard Cells
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Logic

DLO51

Description:

AMI

AMERICAN MICROSYSTEMS, INC.
e ———

AMIGS 0.6 micron CMOS Standard Cells

DLO51 is a single-phase, unbuffered D latch with active low gate transparency. RESET is active low.

Logic Symbol Truth Table Pin Loading
RN D GN|QON Equivalent
H L L H Load
H H L L D 1.0
H X H |NC GN 1.9
L X X | H RN 1.0
NC = No Change
Boit Syntax:............................ QN .DL051 D GN RN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 49 nA
EQLpyy 1.1 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
b aN teLH 0.49 0.75 1.02 1.30 1.59
tpHL 0.55 0.80 0.95 1.13 1.35
GN QN tpLH 0.39 0.70 0.95 1.23 1.54
tpHL 0.59 0.80 0.99 1.17 1.35
RN QN tpLH 0.41 0.69 0.96 1.24 1.52
Min GN Width Low tw 0.46
Min RN Width Low tw 0.62
Min D Setup tsu 0.44
Min D Hold th 0.00
Min RN Setup tsu 0.33
Min RN Hold t 0.14

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

s+ M 4055916 D01b124 094 WM
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EAMI DLO51

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Logic Schematic

GN@—D@—G GN

B 405591t 00lEle5 720 WA
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Logic

DLOG61

B 405591L 001bl2k 967 WE

KAMI

AMERICAN MICROSYSTEMS, INC.

L I __ N
AMI6S 0.6 micron CMOS Standard Cells
Description:
DLO61 is a single-phase, unbuffered D latch with active low gate transparency. SET is active low.
Logic Symbol Truth Table Pin Loading
SN GN D |QN Equivalent
é L X X L Load
_IpS
= H H X | NC D 1.0
-gG
DLO61 H L L H GN 1.9
Qo- H L H|L SN 1.0
NC = No Change
Equivalent Gates:................... 2.6
Bolt Syntax:............................ QN .DLO61 D GN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 4.6 nA
EQLyg 8.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
D QN tpLH 0.49 0.74 0.97 1.19 1.40
tPHL 0.50 0.66 0.84 1.02 1.19
GN QN toLn 0.43 0.67 0.90 112 1.34
tpHL 0.50 0.70 0.88 1.05 1.22
SN QN tPHL 0.25 0.43 0.61 0.78 0.95
Min GN Width Low ty 0.40
Min SN Width Low tw 0.47
Min D Setup tsy 0.38
Min D Hold th 0.00
Min SN Setup tsy 0.13
Min SN Hold th 0.24

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

(continued on next page)
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K AMI

AMERICAN MICROSYSTEMS, INC.

DL061

Logic Schematic

SN =

GN

AMIGS 0.6 micron CMOS Standard Cells

B 4055916 0016127 873 N

3-85




DLO71 BAMIL

AMERICAN MICROSYSTEMS, INC.

R
AMI6S 0.6 micron CMOS Standard Gells
Description:
DLO71 is a single-phase, unbuffered D latch with active low gate transparency. RESET and SET are active low.
Logic Symbol Truth Table Pin Loading
SN RN D GN|QN
J; L L X X L Equivalent
= L H X X L Load
S
—D H L X X D 1.1
%o H H X H|NC GN 19
RQ H H L L|H SN 1.0
j) H H H L L RN 1.1
NC = No Change IL = lilegal
Equivalent Gates:................. 3.5
Bolt Syntax:.............ccocoee. QN .DLO71 D GN RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 55 nA
EQLyg 10.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
D aN tPLH 0.57 0.82 1.05 1.29 1.54
tpHL 0.59 0.80 0.97 1.16 1.35
GN QN tpLn 0.49 0.73 0.97 1.21 1.45
tpuL 0.58 0.81 1.00 1.17 1.33
SN QN tonL 0.27 0.46 0.64 0.83 1.00
RN QN tpLH 0.48 0.76 0.98 1.22 1.48

B 40559Lb 001L128 73T mm
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EAMI DLO71

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 [ 19(max)
Min GN Width Low tw 0.50
Min RN Width Low tw 0.15
Min SN Width Low tw 0.62
Min D Setup tsu 0.49
Min D Hold th 0.00
Min SN Setup tsu 0.14
Min SN Hold th 0.35
Min RN Setup toy 0.51
Min RN Hold th 0.13

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic
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DL631

AMI

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CM0S Standard Cells

Description:
DL631 is a single-phase, buffered D latch with active low gate transparency and without SET or RESET,
Logic Symbol Truth Table Pin Loading
D GN| Q QN Equivalent
L L L H Load
—D
{]% H L H L D 1.0
X H | NC NC GN 1.9
NC = No Change
Equivalent Gates:................... 3.3
Bolt Syntax:............ccovrnunee. Q QN .DL631 D GN;
Power Characteristics:
Parameter Vaiue Units
Static Ipp (T = 85°C) 5.8 nA
EQLpyg 12.5 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 {max)
D Q tPLH 0.64 0.84 1.09 1.32 1.54
tPHL 0.66 0.81 0.99 1.19 1.39
D aN tpLH 0.55 0.77 1.03 1.26 1.49
tpHL 0.52 0.69 0.88 1.06 1.22
GN Q tPLH 0.64 0.88 1.1 1.35 1.58
tpHL 0.54 0.75 0.94 1.12 1.29
GN QN tPLH 0.43 0.72 0.94 1.18 1.45
tpHL 0.52 0.74 0.92 1.09 1.24
Min GN Width High tw 0.00
Min GN Width Low tw 0.43
Min D Setup tsu 0.40
Min D Hold th 0.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016130 398 A
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NAMI T

AMIGS 0.6 micron CMOS Standard Cells

Logic Schematic
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Logic

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron GMOS Standard Cells

Description:
DL641 is a single-phase, buffered D latch with active low gate transparency. RESET is active low.
Logic Symbol Truth Table Pin Loading
RN D GN| Q QN Equivalent
H L L L H Load
H H L H L D 1.0
H X H | NC NC GN 2.1
L X X L H. RN 1.0

NC = No Change

Equivalent Gates:................. 3.7
Bolt Syntax:............................ Q QN .DL641 D GN RN;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 6.2 nA
EQLyy 12.9 Eq-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
D Q teLH 0.68 0.94 1.19 1.43 1.66
tpHL 0.51 0.72 0.92 1.10 1.27
D an toLH 0.57 0.85 1.11 1.39 1.66
tpHL 0.71 0.91 1.09 1.26 1.43
GN Q tpLH 0.69 0.99 1.22 1.46 1.71
tpHL 0.43 0.66 0.84 1.03 1.21
GN QN teLH 0.48 0.79 1.04 1.30 1.60
tpHL 0.74 0.95 1.12 1.29 1.49
RN Q tPHL 0.44 0.65 0.84 1.02 1.20
RN QN tpLH 0.49 0.77 1.03 1.30 1.59

M 405591k 0016132 160 EW
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EAMI

DL641

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Celis
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 | 19(max)
Min GN Width High tw 0.00
Min GN Width Low tw 0.69
Min RN Width Low tw 0.43
Min D Setup tsu 0.69
Min D Hoid th 0.00
Min BN Setup teu 1.21
Min RN Hold th 0.15

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic
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Logic

DL651

AMIGS 0.6 micron CMOS Standard Cells

AMI

AMERICAN MICROSYSTEMS, INC.

Description:
DL651 is a single-phase, buffered D latch with active low gate transparency. SET is active low.
Logic Symbol Truth Table Pin Loading
(l) SN GN D Q QN Equivalent
I L X X H L Load
—IpS| qg—
4G H H X | NC NC D 1.0
DL851 H L L|L H GN 1.9
‘ Qp-
H L H H L SN 1.0
NC = No Change

Equivalent Gates:................... 3.6
Bolt Syntax: ............................ Q QN .DL651 D GN SN;

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 85°C) 6.4 nA
EQLyq 13.0 Eg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
D Q teLn 0.65 0.90 1.10 1.33 1.60
toHL 0.69 0.86 1.04 1.21 1.38
b an tpLH 0.60 0.82 1.07 1.31 1.53
terL 0.56 0.76 0.94 1.1 1.29
GN Q teLn 0.69 0.91 1.14 1.37 1.61
thHL 0.61 0.80 0.97 1.14 1.32
GN QN tpLH 0.50 0.76 1.01 1.24 1.46
topL 0.56 0.80 0.98 1.15 1.30
SN Q teLH 0.44 0.64 0.87 1.10 1.35
SN QN tpL 0.32 0.51 0.69 0.87 1.05

M 4055916 001lb134 T33 WM

(continued on next page) 3-92



AM

DL651

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 10 14 I 19 (max)
Min GN Width High tw 0.00
Min GN Width Low tw 0.47
Min SN Width Low tw 0.54
Min D Setup sy 0.44
Min D Hold th 0.00
Min SN Setup tsu 0.17
Min SN Hold th 0.24

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic
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DL661

AMI6S 0.6 micron CMOS Standard Cells

EAM

AMERICAN MICROSYSTEMS, INC.

Description:
DL661 is a single-phase, buffered D latch with active low gate transparency. RESET and SET are active low.
Logic Symbol Truth Table Pin Loading
SN RN D GN| Q QN
g) L L X X | L Equivalent
—Ip 3 aQ L H X X H Load
—G H L X X |L D 1.1
DL661
510 H H X H | NC NC GN 1.9
? H H L L L SN 1.0
H H H L H RN 14
IL = lllegal NC = No Change
Equivalent Gates:.................. 45
Bolt Syntax:..........c..ccoeevrnene Q QN .DL661 D GN RN SN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 7.3 nA
EQLpyg 15.4 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter ]
From To 1 5 10 14 19 {max)
D Q tpLH 0.77 1.00 1.21 1.44 1.69
tpHL 0.78 0.91 1.07 1.26 1.45
b aN tpLn 0.68 0.87 1.13 1.39 1.60
teL 0.70 0.84 1.03 1.22 1.37
GN Q tpLy 0.73 1.00 1.23 1.45 1.65
tpHL 0.65 0.83 1.01 1.17 1.34
GN QN tpLH 0.56 0.80 1.05 1.28 1.51
tpHL 0.64 0.86 1.04 1.21 1.36
SN Q tpLH 0.42 0.65 0.87 1.10 1.33
SN QN thHL 0.31 0.51 0.68 0.86 1.03
RN Q tpuL 0.67 0.84 1.01 1.18 1.35

(continued on next page)
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EAMI DL661

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
RN QN teLH 0.52 0.83 1.04 1.28 1.55
Min GN Width High tw 0.00
Min GN Width Low tw 0.55
Min RN Width Low tw 0.14
Min SN Width Low tw 0.67
Min D Setup tsy 0.55
Min D Hold th 0.00
Min SN Setup tsu 0.17
Min SN Hold th 0.36
Min RN Setup tsy 0.58
Min RN Hold th 0.13

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic
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EN21

AMI

AMERICAN MICROSYSTEMS, INC.

R

AMIGS 0.6 micron CMOS Standard Cells

Description:

EN21 is a 2-input gate which performs the logical exclusive NOR (XNOR) function.

Logic Symbol Truth Tahie Pin Loading

Equivalent
Load
A A 2.0
Q
B B 241
EN21

Equivalent Gates:................... 1.9

Bolt Syntax:.........c...coccvivvnnnnn Q .EN21 A B;

Power Characteristics:

Parameter Value Units

Static 'DD (TJ = 85°C) 3.1 nA

EQLpg 5.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
tpLH 0.31 0.45 0.69 0.93 1.20

Any Input Qo 0.32 0.44 0.53 0.67 0.80

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

{continued on next page)
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Logic Schematic
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Core
Logic

AMERICAN MICROSYSTEMS, INC.

E021

AMIGS 0.6 micron CMOS Standard Cells

Description:

EO21 is a 2-input gate which performs the logical exclusive OR {XOR) function.

Logic Symbol Truth Table Pin Loading

Equivalent
A Load
B jD Q A 2.1
EO21 B 2.1

Equivalent Gates.................... 2.0
Bolt Syntax:.............cecoenennn. Q .EO21 AB;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 1.8 nA

EQLpg 7.0 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay {ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 {max)
thLH 0.37 0.56 0.79 1.02 1.27

Any Input Qg 0.34 0.45 0.55 0.64 0.77

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

{continued on next page) L 4055916 DDLE]’”D c37
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EAMI | E021

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Logic Schematic
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E031 KAMI

AMERICAN MICROSYSTEMS, INC.

_ R M
AMIGS 0.6 micron CMOS Standard Cells
Description:
EO31 is a 3-input gate which performs the logical exclusive OR (XOR) function.
Logic Symbol Truth Table Pin Loading
A B Cc | Q
L L L L Equivalent
L L H H Load
A L H L H A 2.1
23D ? L H H|L B 2.1
H L L H C 21
H L H L
H H L L
H H H H
Equivalent Gates:................... 3.9
Bolt Syntax:...........c............... Q .EO31 ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 36 nA
EQLpg 15.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 11 (max)
o o] [ SE | iE | oE I

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI E031

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Logic Schematic
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1ID1 EAM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Cells

Description:
[ID1 is a non-inverting clock driver with a single output.
Logic Symbol Truth Table Pin Loading

A > Q A Q Equivalent
11D1 L L Load
H | H Al
A —o[>o~ Q
1ID1

Equivalent Gates:................... 1.5
Bolt Syntax:.................co. Q .1ID1 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.8 nA
EQLpg 2.8 Eg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
A aQ tpLH 0.17 0.35 0.54 0.74 0.93
tPHL 0.16 0.33 0.50 0.67 0.84

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 00LkblL4Y4 982 .0
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D2

AMIGS 0.6 micron CMOS Standard Cells

BAMI

AMERICAN MICROSYSTEMS, INC.

Description:
1ID2 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading

Equivalent
Load
Al 1

D2

- »
-

ID2

Equivalent Gates:................... 15
Bolt Syntax:...........ccccocoeneene Q .liD2 A;

Power Characteristics:

Parameter

Value

Units

Static lDD (TJ = 85°C)

2.7

nA

EQLyg

4.3

Eg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads

Parameter

From

To

1

9

18

26

35 (max)

A

Q

teLH
tpHL

0.18
0.18

0.40
0.35

0.60
0.51

0.82
0.67

1.04
0.83

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591b 00LbL45 819 |
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Core
Logic

1ID4

AMERICAN MICROSYSTEMS, INC.

AMI

AMI6S 0.6 micron CMOS Standard Cells

Description:
I1D4 is a non-inverting clock driver with a single output.
Logic Symbol Truth Table Pin Loading
A Q Al Q Equivalent
D4 L L Load
H H A 2.0
A o |
D4
Equivalent Gates:................ 2.0
Bolt Syntax:..........cccccoeeenn Q .IID4 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 53 nA
EQLyq 8.4 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 4 19 35 51 67 (max)
A Q toLn 0.20 0.40 0.59 0.78 0.98
terL 0.22 0.39 0.53 0.68 0.83

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k C0Lblub 755 HE
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EAMI

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Gells

Description:

IID6 is a non-inverting clock driver with a single output.

Logic Symbol

A —D— Q
IID6

A 40[>070
D6

Truth Table

|0

Pin Loading

Equivalent
Load

A |

20

Equivalent Gates:................. 2.8

Bolt Syntax:..........

Q .1ID6 A;

Power Characteristics:

Parameter

Value

Units

Static |DD (TJ = 85°C)

7.1

nA

EQLyg

12.4

Eqg-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

From

Delay (ns)

To

Parameter

Number of Equivalent Loads

6

28

52

75

99 (max)

A

Q

teLH

tpHL

0.25
0.26

0.43
0.42

0.62
0.57

0.81
0.72

1.00
0.87

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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INV1

KAMIL

AMERICAN MICROSYSTEMS, INC.

|

AMIGS 0.6 micron CMOS Standard Cells

Description:

INV1 is an inverter which performs the logical NOT function.

Logic Symbol Truth Tahle Pin Loading

A % Q Al Q Equivalent
INVi L | H Load
A > a H Al 10
INV1

Equivalent Gates:................... 0.8
Bolt Syntax:........................... Q.INV1 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 0.9 nA

EQLyg 1.3 Eqg-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 {max)
A Q toLn 0.09 0.32 0.54 0.77 1.01
teuL 0.09 0.25 0.43 0.60 0.77

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, iNC.

INV2

AMIGS 0.6 micron CMOS Standard Cells

Description:
INV2 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading
A 4{>07 Q Al Q Equivalent
INV2 L H Load
A D Q H| L A | 20
INV2
Equivalent Gates:................... 1.3
Bolt Syntax:.............ccocooeeenne Q.INV2A;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 1.8 nA
EQLyqy 25 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
A Q tpLH 0.08 0.28 0.49 0.70 0.92
tpHL 0.08 0.24 0.41 0.58 0.75

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0036149 uby BH
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INV3

EKEAM

AMERICAN MICROSYSTEMS, INC.

L N N ]
AMIGS 0.6 micron CMOS Standard Cells
Description:
INV3 is an inverter which performs the logical NOT function.
Logic Symbol Truth Table Pin Loading
A > o Q A Q Equivalent
INV3 L |H Load
H| L A | 29
A % >——Q
INV3
Equivalent Gates:................... 1.3
Bolt Syntax:...........ccoeevvveens Q INV3 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 27 nA
EQLgg 28 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
A a tpLH 0.07 0.27 0.47 0.69 0.90
tPHL 0.06 0.22 0.37 0.53 0.68

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

INV4 is an inverter which performs the logical NOT function.

INV4

~ AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
A % Q Al a Equivalent
4 L H Load
A > aQ L A | 39
INV4

Equivalent Gates:.................. 1.5

Bolt Syntax:.............c.c.coccoeel Q.INV4 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 3.5 nA

EQLpg 3.1 Eq-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 4 19 35 51 67 (max)
A Q tPLH 0.09 0.29 0.49 0.69 0.89
tpuL 0.07 0.25 0.40 0.55 0.72

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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INUS

AMIL

AMERICAN MICROSYSTEMS, INC.

. I

AMIGS 0.6 micron CMOS Standard Cells

Description:

INV5 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading

A *i>o— Q A Q Equivalent
INVS L |H Load
A D Q H | L A | 48
INV5

Equivalent Gates:.................. 1.8

Bolt Syntax:.............ccoooennnn. Q .INV5 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 4.4 nA

EQLpq 4.3 Eq-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 5 24 44 63 83 (max)
A Q tpLr 0.09 0.28 0.48 0.67 0.87
tonL 0.09 0.23 0.37 0.52 0.66

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

INV6

Description:

INV6 is an inverter which performs the logical NOT function.

AMIGS 0.6 micron GMOS Standard Cells

Logic Symbol

A —(><% Q
INV6

A —
INV6E

Truth Table

Pin Loading

Equivalent
Load
5.7

A

Equivalent Gates:.............
Bolt Syntax:......................

Power Characteristics:

...... 2.0
...... Q .INV6 A;

Parameter

Value

Units

Static Ipg (T, = 85°C)

5.3

nA

EQLpg

5.1

Eqg-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns)

From To

Parameter

Number of Equivalent Loads

6

28

52

75 99 (max)

A Q

0.09
0.08

tpLH
tPHL

0.27
0.24

0.46
0.39

0.65
0.54

0.84
0.70

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ITA1

EAM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ITA1 is a non-inverting internal tri-state buffer with active low enable.

Logic Symbol Truth Table Pin Loading
EN —— Equivalent
A % Q Load
ITA1 A 1.0
EN EN 1.7
Z = High Impedance Q 1.3
A Q
ITA1
Equivalent Gates:................... 1.9
Bolt Syntax:...........ccccceeen, Q .ITA1 AEN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 2.7 nA
EQLpy 6.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 16 30 45 60 (max)
A a tpLh 0.33 1.59 2.95 4.36 5.81
tpHL 0.28 1.21 2.14 3.08 4.01
thz 0.05
iz 0.11
EN Qo 0.17 2.80 4.21 5.67
tz 0.16 2.03 2.97 3.90

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMIL

AMERICAN MICROSYSTEMS, INC.

ITA2

Description:

AMIGS 0.6 micron CMOS Standard Cells

ITA2 is a non-inverting internal tri-state buffer with active low enable.

Logic Symbol Truth Table Pin Loading
EN Equivalent
A @7 Q Load
ITA2 A 1.0
EN EN 2.9
A g Q Z = High Impedance Q 22
ITA2
Equivalent Gates.................... 29
Bolt Syntax:............coecvenennnns QN .ITA2 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 4.4 nA
EQLpg 11.5 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 36 70 105 140 (max)
A a toLn 0.32 1.43 2.59 3.81 5.09
tPHL 0.32 1.07 1.81 2.56 3.32
thz 0.06
tiz 0.17
EN Q) 0.13 122 2.39 3.61 4.88
tz 0.12 0.91 1.65 2.39 3.15

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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Core
Logic

ITB1 EAMI

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
ITB1 is an inverting internal tri-state buffer with active low enabie.
Logic Symbol Truth Table Pin Loading
EN Equivalent
A QN Load
TB1 A 1.0
EN EN 1.7
A QN Z = High Impedance QN 1.3
TB1
Equivalent Gates:.................. 1.5
Bolt Syntax:..........cocevevnnnenn, QN .ITB1 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 1.8 nA
EQLyy 3.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 16 30 45 60 (max)
A on | tew 0.23 1.53 2.94 4.40 5.89
tPHL 0.18 1.11 2.05 2.99 3.92
thz 0.05
t 7 0.11
EN Sl 0.17 1.49 2.89 435 5.86
tz 0.17 1.10 2.03 2.97 3.91

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

ITB2

AMIGS 0.6 micron GMOS Standard Cells

Description:
ITB2 is an inverting internal tri-state buffer with active low enable.
Logic Symbol Truth Table Pin Loading
EN Equivalent
A QN Load
o B2 A 3.0
EN 3.0
A oo ON Z = High Impedance QN 22
Equivalent Gates.:................. 23
Bolt Syntax:............ccccvrvrnnee QN .ITB2 A EN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 3.5 nA
EQLpg 7.4 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 256°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 36 70 105 140 (max)
A aN tpLH 0.17 1.31 2.51 3.77 5.08
trhL 0.12 0.91 1.66 2.42 3.19
thz 0.06
ty 0.17
EN QN | 0.12 1.26 2.46 3.72 5.03
tzL 0.12 0.90 1.66 242 3.18

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ITD1

KEAMIL

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:
ITD1 is an inverting internal tri-state buffer with active high enable.
Logic Symbol Truth Table Pin Loading
E Equivaient
A E ON Load
ITD1 A 1.0
E E 1.4
A @— QN Z = High Impedance QN 1.3
ITD1
Equivalent Gates:.................. 1.5
Bolt Syntax:..............cccoeveene QN .ITD1 A E;
Power Characteristics:
[Parameter Value Units
Static lpp (T, = 85°C) 1.8 nA
EQLyy 4.2 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 16 30 45 60 (max)
A an| e 0.21 1.45 276 412 5.52
tpHL 0.18 1.12 2.06 3.00 3.96
thz 0.15
t 7 0.04
E aN | 0.21 1.45 2.76 412 5.52
tz1 0.14 1.08 2.02 2.96 3.91

. Delay wilt vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

ITD2 is an inverting internal tri-state buffer with active high enable.

ITD2

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
E Equivalent
A E aN Load
E ITD2 A 2.9
E 1.9
A & QN Z = High Impedance QN 2.2
ITD2
Equivalent Gates:................... 23
Bolt Syntax:........ccccoveeriieen QN .ITD2 AE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.5 nA
EQLyy 8.2 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 36 70 105 140 (max)
A aN tpLH 0.29 1.24 2.37 3.53 475
tPHL 0.11 0.89 1.64 2.40 3.18
thz 0.26
t 7 0.05
E L 0.20 1.24 233 3.42 4.54
tz 0.09 0.84 1.60 2.37 3.13

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ITE1

EAM

AMERICAN MICROSYSTEMS, INC.

]
AMIGS 0.6 micron CMOS Standard Cells
Description:
ITE1 is a two-phase inverting internal tri-state buffer.
Logic Symbol Truth Table Pin Loading
EN EN E A [QN Equivalent
A % oN H L x| z Load
ITE1 L H L H A 1.0
E
L H H L E 0.4
A %TON L L X | L EN 0.7
EN H H X IL QN 1.3
IL = lllegal
Equivalent Gates:................... 1.2
Bolt Syntax:.....................l QN .ITE1 AEEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 0.9 nA
EQLpg 2.3 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 16 30 45 60 (max)
A an| e 0.33 1.62 3.09 4,64 6.19
tPHL 0.18 1.11 2.05 2.98 3.92
thz 0.05
EN Nl 0.21 159 3.07 4.61 6.17
tLz 0.04
E QN 0.18 112 2.05 2.99 3.93

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

ITE2

AMIGS 0.6 micron CMOS Standard Cells

Description:
ITE2 is a two-phase inverting internal tri-state buffer.
Logic Symbol Truth Table Pin Loading
EN EN E A |QN Equivalent
A on H L X 4 Load
L H L H A 2.1
t L H HI|L E 0.7
A % an L L X |uw EN 13
H H X IL QN 1.6
EN
IL = lllegal
Equivalent Gates.................... 1.4
Bolt Syntax:..............ccceeee. QN .ITE2 AE EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.8 nA
EQLpg 3.5 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 26 50 75 100 (max)
A aN toLH 0.16 1.25 2.38 3.57 4.81
tpHL 0.14 0.92 1.71 2.49 3.26
tyz 0.05
EN QN 0.16 1.23 2.37 3.55 479
tz 0.04
E QN 0.14 0.93 1.71 2.49 3.28

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016)E) Thl HE

3-119



JKO11

AMI6S 0.6 micron CMOS Standard Cells

Description:

KEAMI

AMERICAN MICROSYSTEMS, INC.

JKO11 is a static, master-slave JK flip-flop. RESET is asynchronous and active low. Output is unbuffered and changes
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN J K C [ Q(n+1)
L X X X L Equivalent
H L L 0 L
g a_ NC oad
_c H L H 1T L J 1.0
_Kon H H L 1] H K 1.0
$ H H H T | Qm c 3.0
NC = No Change RN 1.0
Equivalent Gates:................... 71
Bolt Syntax:.........cc............. Q .JKO011 CJKRN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 9.8 nA
EQLpq 27.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vyp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c q toLn 0.58 0.79 1.00 1.21 1.42
trL 0.61 0.75 0.86 0.97 1.08
RN Q tpHL 0.3 0.75 0.52 0.62 0.70

(continued on next page)
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EAMI JKO11

AMERICAN MICROSYSTEMS, INC.
- I
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 1 11 (max)
Min C Width High tw 0.59
Min C Width Low tw 0.74
Min RN Width Low tw 0.66
Min J Setup tsu 0.74
Min J Hold th 0.00
Min K Setup tsy 0.62
Min K Hold th 0.00
Min RN Setup tsu 0.37
Min RN Hold th 0.38

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

BN & Dc '
CN

QN
J CN
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JK021

EAM

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:

JKO21 is a static, master-slave JK flip-flop. SET is asynchronous and active low. Output is unbuffered and changes state
on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN J K C | Q(n+1)
L X X X H Equivalent
& H L L T NC Load
S g_ H L H T L J 1.0
_ic H H L T H K 1.0
JK021 U
—K H H H T Q(n) C 3.0
NC = No Change SN 241
Equivalent Gates:.................. 6.0
Bolt Syntax:........................... Q .JK021 CJK SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 10.2 nA
EQLpy 24.0 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c Q tpLH 0.53 0.67 0.82 0.97 1.10
tPHL 0.62 0.81 0.95 1.08 1.19
SN Q thLH 0.17 0.32 0.45 0.59 0.74

(continued on next page)
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EAMI

JK021

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11 (max)
Min C Width High tw 0.65
Min C Width Low tw 0.72
Min SN Width Low tw 0.79
Min J Setup teu 0.72
Min J Hold th 0.00
Min K Setup tsu 0.59
Min K Hold th 0.00
Min SN Setup tsu 0.14
Min SN Hold th 0.24
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
Logic Schematic
SN &
c CN
K aN 5 Q
QN
(o]
J CN
CN c
c @-——{>o— CN c CN
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JK031

AMIGS 0.6 micron CMOS Standard Cells

AMI

AMERICAN MICROSYSTEMS, INC.

Description:

JKO031 is a static, master-slave JK flip-flop. SET and RESET are asynchronous and active low. Output is unbuffered and
changes state on the rising edge of the clock.

Logic Symbo!l Truth Table Pin Loading
RN SN J K C | Q(n+1)
L L X X X iL Equivalent
L H X X X L Load
H L X X X J 1.0
H H L L T NC K 1.0
H H L H T L C 3.0
H H H L T H SN 2.2
H H H H T | Qm RN 22
IL = lllegal NC = No Change
L
Equivalent Gates:................... 8.5
Bolt Syntax:...........cccocooeenan. Q .JK031 CJKRN SN;
Power Characteristics:
Parameter Value Units
Static ipp (T, = 85°C) 11.3 nA
EQLyq 30.1 Eg-load
See page 2-14 for power equation,
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c Q tpLn 0.49 0.68 0.80 0.93 1.00
tpHL 0.66 0.81 0.94 1.08 1.21
RN Q tPHL 0.91 1.03 1.18 1.30 1.41
SN Q tpL 0.18 0.32 0.44 0.57 0.71

B 405591k 00lblbb 543 MR
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EAMI JKO031

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11 (max)
Min C Width High tw 0.65
Min C Width Low tw 0.76
Min RN Width Low tw 0.90
Min SN Width Low tw 0.87
Min J Setup tsu 0.76
Min J Hold th 0.00
Min K Setup tsu 0.65
Min K Hold th 0.00
Min RN Setup tsu 0.37
Min RN Hold th 0.37
Min SN Setup tsu 0.20
Min SN Hold th 0.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

c CN
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JK051

AMIGS 0.6 micron CMOS Standard Cells

Description:

AMERICAN MICROSYSTEMS, INC.

AMI

JKO051 is a static, master-slave JK flip-flop. RESET is asynchronous and active low. Output is unbuffered and changes
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN J K C QN(n+1)
L X X X H Equivalent
H L L T NC Load
] H L H 1T H J 10
] H H L T L K 1.0
H H H T QN(n) c 3.0
NC = No Change RN 1.0
Equivalent Gates:................. 71
Bolt Syntax:...........cccccoveenne. QN .JKO51 CJKRN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 9.8 nA
EQLyqg 27.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From 1 3 6 8 11 (max)
c toLH 0.51 0.70 0.91 1.12 1.32
tPHL 0.28 0.46 0.61 0.77 0.93
RN tpLn 0.76 0.94 1.16 1.37 157

{continued on next page)
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EAMI JK051

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11(max)
Min C Width High tw 1.09
Min C Width Low tw 0.74
Min RN Width Low tw 0.66
Min J Setup tsu 0.74
Min J Hold th 0.00
Min K Setup tsu 0.62
Min K Hold th 0.00
Min RN Setup tsu 0.37
Min RN Hold t, 0.38

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

AN & Do K
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JK061

AMIGS 0.6 micron CMOS Standard Cells

AMIL

AMERICAN MICROSYSTEMS, INC.

Description:

JKO061 is a static, master-slave JK flip-fiop. SET is asynchronous and active low. Output is unbuffered and changes state
on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN J K ¢C QN(n+1)
L X X X L Equivalent
& H L L T NC Load
_1yS H L H T J 1.0
—c H H L T L K 1.0
JK061 -
—K ab- H H H T QN(n) (o 3.0
NC = No Change SN 2.1
Equivalent Gates:................... 6.0
Bolt Syntax:............................ QN .JK061 C J K SN;
Power Characteristics:
Parameter Value Units
Static lpp (T, = 85°C) 10.2 nA
EQLgq 24.0 Eq-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c aN tpLy 0.46 0.73 0.91 1.11 1.36
tpHL 0.29 0.46 0.61 0.77 0.93
SN QN terL 0.53 0.69 0.85 1.01 1.16

M 405591t COLLL?0 T7?4 WA
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EAMI JKO061

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns}) Number of Equivalent Loads
Parameter
From To 1 3 6 8 | 11 {max)
Min C Width High tw 1.10
Min C Width Low tw 0.71
Min SN Width Low tw 0.82
Min J Setup tsu 0.71
Min J Hold th 0.00
Min K Setup tsu 0.59
Min K Hold th 0.00
Min SN Setup tsu 0.14
Min SN Hold th 0.24

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

SN
CN
¢ @ QN
‘ —
QN
J CN ¢
CN (o
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AMI

AMERICAN MICROSYSTEMS, INC.

JKO71

AMIGS 0.6 micron CMOS Standard Celis

Description:

JKO71 is a static, master-slave JK flip-flop. SET and RESET are asynchronous and active low. Output is unbuffered and
changes state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN SN J K ¢C QN(n+1)
L L X X X IL Equivalent
L H X X X H Load
H L X X X L J 1.0
H H L L T NC K 1.0
H H L H T H Cc 3.0
H H H L T L SN 22
H H H H T QN(n) RN 2.2
IL = lllegal NC = No Change
Equivalent Gates:.................. 8.5
Bolt Syntax:................ocoeeis QN .JK071 C J KRN SN;
Power Characteristics:
Parameter Value Units
Static lgp (T, = 85°C) 1.3 nA
EQLpg 3041 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
c aN tpLH 0.52 0.71 0.92 1.13 1.34
toHL 0.32 0.45 0.61 0.78 0.92
RN QN tpLH 0.70 0.96 1.14 1.35 1.59
SN QN tpHL 0.62 0.77 0.93 1.11 1.25

BN 4055916 001b172 au? HE
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EAMI

AMERICAN MICROSYSTEMS, INC.

JKO71

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 | 11 (max)
Min C Width High tw 1.11
Min C Width Low tw 0.76
Min RN Width Low tw 1.35
Min SN Width Low tw 0.93
Min J Setup tsy 0.76
Min J Hold th 0.00
Min K Setup tsu 0.65
Min K Hold t 0.00
Min RN Setup tsu 0.37
Min RN Hold th 0.38
Min SN Setup tsu 0.20
Min SN Hold th 0.25
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
Logic Schematic
————GI QN
CN
K
N
RN
J c
C
CN
RN >—
SN 2>— RN
c CN
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JKBB1

AMIGS 0.6 micron CMOS Standard Cells

Description:
JKBB1 is a static, master-slave JK flip-flop. SET and RESET are asynchronous and active low. Outputs are buffered and

change state on the rising edge of the clock.

KEAM

AMERICAN MICROSYSTEMS, INC.

l@

Logic Symbol Truth Table Pin Loading
RN SN J K C QN(n+1)
L L X X X IL Equivalent
L H X X X H Load
H L X X X L J 1.0
H H L L T NC K 1.0
H H L H T H Cc 3.0
H H H L T L SN 22
H H H H T Q(n) RN 22
IL = lllegal NC = No Change
Equivalent Gates:................... 9.0
Bolt Syntax:..............c.cccee Q QN .JKBB1 C J KRN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 131 nA
EQLyg 35.1 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c Q tpLH 0.51 0.79 1.05 1.30 1.54
tpiL 0.62 0.90 1.09 1.29 1.48
o on | Lo | s o6 124 an
RN Q teHL 0.84 1.13 1.33 1.52 1.72
RN QN tpLH 1.15 1.37 1.62 1.86 2.09
SN Q tpLH 0.91 1.19 1.44 1.69 1.93
SN QN tPHL 0.28 0.48 0.65 0.83 1.01

(continued on next page)
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EAMI JKBB1

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Gells

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 | 19(may)
Min C Width High tw 0.74
Min C Width Low tw 0.79
Min RN Width Low ty 0.97
Min SN Width Low tw 0.63
Min J Setup tsu 0.79
Min J Hold th 0.00
Min K Setup tsy 0.68
Min K Hold th 0.00
Min RN Setup tsy 0.43
Min RN Hold th 0.38
Min SN Setup tsy 0.20
Min SN Hold th 0.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

e £
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MX21

KEAM

AMERICAN MICROSYSTEMS, INC.

I
AMIGS 0.6 micron GMOS Standard Cells
Description:
MX21 is a two-to-one digital multiplexer.
Logic Symbol Truth Tabfe Pin Loading
S 10 11 Q Equivalent
L L X L Load
L H X H 10 1.0
0 a— H X L |L I 1.0
H X H H S 1.6
Equivalent Gates:.................. 24
Bolt Syntax:........c..cccccoverennnen. Q.MX21101 S;
Power Characteristics:
Parameter Value Units
Static 'DD (TJ = 85°C) 341 nA
EQLyq 7.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
toLn 0.35 0.57 0.78 0.99 1.21
Any Ix Input Q1 o 0.33 0.53 0.71 0.89 1.07
s Q teLH 0.54 0.70 0.91 1.12 1.32
tpHL 0.47 0.69 0.86 1.04 1.22

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016176 492 W
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EAMI

AMERICAN MICROSYSTEMS, iNC.

Description:

MX212 is a two-to-one digital muitiplexer.

MX212

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
S 0 N Q Equivalent
gﬁx212 L L X L Load
L H X H 10 1.0
-9 o— H X L |L 3 1.1
H X H H S 1.6
Equivalent Gates.:................... 2.4
Bolt Syntax:..................... Q. .MX21210 1 S;
Power Characteristics:
Parameter Value Units
Static lpp (T = 85°C) 4.0 nA
EQLpq 8.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
tPLH 0.40 0.63 0.87 1.09 1.31
Any Ix Input Ql w 0.33 0.57 0.72 0.89 1.07
s a tpLH 0.55 0.78 1.00 1.22 1.44
tprL 0.54 0.75 0.93 1.09 1.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k CClb6177 329 N
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MX41

KEAMI

AMERICAN MICROSYSTEMS, INC.

I . ]
AMIGS 0.6 micron CMOS Standard Cells
Description:
MX41 is a four-to-one digital multiplexer.
Logic Symbo!l Truth Table Pin Loading
0o N 2 13 8§11 Ss0| Q- Equivalent
L X X X L L L Load
MX41
BT H X X X L L |H o 1.0
50 X L X X L H|L 3 1.1
—3 X X X L HJ|H 12 1.0
—12  Q H
— :1 X X L X H L L 13 1.0
— X X H X H L |H S0 3.2
X X X L H H L S1 3.1
X X X H H H H
Equivalent Gates:................... 5.1
Bolt Syntax:......................... Q .MX411011 1213 SO S1;
Power Characteristics:
Parameter Value Units
Static lpp (T, = 85°C) 6.2 nA
EQLyq 20.6 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From 1 5 10 14 19 (max)
thLn 0.85 1.08 1.32 1.54 1.74
Any Ix Input tpHL 0.63 0.89 1.09 1.28 1.47
toLn 1.02 1.22 1.46 1.70 1.89
Any Sx Input tonL 0.90 1.09 1.30 1.50 1.65

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

(continued on next page)
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mAMI MK

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Logic Schematic
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MX81

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

AMI

Description:
MX81 is an eight-to-one digital multiplexer.'
Logic Symbol Truth Table Pin Loading
Equivalent
Load
MX81 S2 St S0 10 1.0
:g? L L L 1 1.0
—{S0 L L H 12 1.0
_}7—[ L H L 13 1.1
_] :g L H H 14 1.0
s 9 H oL oL 15 1.0
— ﬁ H L H 16 1.1
— 10 H H L 17 1.0
H H H SO 54
S1 3.3
S2 2.0
Equivalent Gates:................... 11.3
Bolt Syntax:............................ Q.MX811011 121314151617 SO S1 S2;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 16.0 nA
EQLg 453 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
owa ol b | BT |08 | 12
AyScimput | 26 53 1o T4

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

{continued on next page)
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EAMI MX81

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Cells

Logic Schematic
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MXi21

KEAM

lﬂ

AMERICAN MICROSYSTEMS, INC.

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

[ N N N
AMIGS 0.6 micron CMOS Standard Cells
Description:
MXI21 is an inverting two-to-one digital multiplexer.
Logic Symbol Truth Table Pin Loading
S 10 11 | QN Equivalent
SMXI21 L L X H Load
L H X L 10 1.0
9 on H X L |H i1 1.0
H X H L S 1.6
Equivalent Gates:................... 25
Bolt Syntax:..............cc.c.......... QN .MX121 101 S;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 4.0 nA
EQLpg 9.8 Eg-load

Delay (ns) Number of Equivalent Loads
Parameter
From 1 5 10 14 19 {max)
tpLH 0.43 0.68 0.94 1.20 1.46
Any Ix Input tpL 0.45 0.64 0.82 1.00 117
s tpLH 0.59 0.85 1.11 1.36 1.62
tPHL 0.58 0.78 0.95 1.12 1.28

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI

MXi212

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Description:
MX1212 is an inverting two-to-one digital multiplexer.
Logic Symbol Truth Table Pin Loading
S 10 1 { QN Equivalent
MXI212 L L X H Load
S L H X L 10 1.0
— ﬁ) QNp— H X L H 1 1.1
- H X H|L S 1.6
Equivalent Gates:................... 3.0
Bolt Syntax:.............c.cccoeee. QN MXI21210 11 S;
Power Characteristics:
Parameter Value Units
Static 'DD (TJ = 85°C) 4.9 nA
EQLyy 11.2 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
tpLH 0.43 0.66 0.87 1.09 1.32
Any Ix Input N 0.48 0.67 0.84 1.01 1.19
s aN tpLH 0.61 0.81 1.03 1.25 1.48
tpHL 0.66 0.81 0.98 1.15 1.30

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0015143 b22 HN
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NA21

AMIGS 0.6 micron CMOS Standard Cells

AMI

AMERICAN MICROSYSTEMS, INC.

Description:
NA21 is a 2-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
Equivalent
A —
B_ Q Load
NA21 A 1.0
A B 1.0
i) e
NA21
Equivalent Gates:................... 1.0
Bolt Syntax:..................... Q .NA21 AB;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.6 nA
EQLyg 1.7 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
tpLH 0.13 0.25 0.40 0.55 0.69
Any Input Qo 0.11 0.25 0.37 0.50 0.64

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 4055916 001lblaY 569 W
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EAMI - NA22

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Description:
NA22 is a 2-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
Equivalent
A—» Q
B— Load
NA22 A 2.0
A
A @. Q B 19
NA22
Equivalent Gates.................... 1.5
Bolt Syntax:...........ccoccriieee Q .NA22 A B;
Power Characteristics:
Parameter Value ~ Units
Static Ipp (T; = 85°C) 3.1 nA
EQLpg 3.8 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
tpLH 0.08 0.21 0.33 0.45 0.57
Any Input Ql 0.09 0.21 0.32 0.44 0.55

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016185 4TS5 IH
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NA31

KAM

AMERICAN MICRDSYSTEMS, INC.

[ N I
AMIGS 0.6 micron GMOS Standard Cells
Description:
NA31 is a 3-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
A A B C Q Equivalent
(B) —] Q L X X H Load
NA31 X L X H A 1.0
g ¢ a X X L |H B 1.0
C
NA3 H H H L Cc 1.0
Equivalent Gates:.................. 1.3
Bolt Syntax:...............c.coce Q .NA31 ABCG;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.1 nA
EQLpq 2.8 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
thLH 0.12 0.23 0.33 0.43 0.54
Any Input QL 0.13 0.26 0.36 0.47 0.59

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

NA32

AMERICAN MICROSYSTEMS, INC.
R
AMIGS 0.6 micron CMOS Standard Gells
Description:
NA32 is a 3-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
A1z A B C Q Equivalent
B Q L X X |H Load
NA32 X L X H A 2.0
8 % Q X X L |H B | 20
C -0 H H H|L c 20
Equivalent Gates:................... 2.0
Bolt Syntax:........................... Q NA32ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (TJ = 85°C) 4.2 nA
EQLpq 4.6 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 4 7 10 14 (max)
tpLH 0.11 0.19 0.28 0.38 047
Any Input Q| o 0.11 0.21 0.31 0.40 0.49

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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NA41

EAMIL

AMERICAN MICROSYSTEMS, INC.

o
AMIGS 0.6 micron CMOS Standard Gells
Description:
NA41 is a 4-input gate which performs the logical NAND function.
Logic Symbol Truth Tahle Pin Loading
A B C D Q Equivalent
g :} a L X X X |H Load
— X L X X |H A 1.
NA41 0
X X L X | H B 1.0
E @ Q X X X L |H c 1.0
NA41
H H H H L D 1.0
Equivalent Gates:................... 1.5
Bolt Syntax:..........ccooveiennnn. Q .NA41 ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 25 nA
EQLg 3.8 Eqg-load
See page 2-14 for power equation.
Delay Charactetristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 2 4 5 7 (max)
tpLH 0.16 0.26 0.35 0.45 0.55
Any Input Qo 0.18 0.27 0.38 0.49 0.59

Deiay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI NA42

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
NA42 is a 4-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A B C D | Q Equivalent
g aQ L X X X |H Load
NA42 X L X X H A 2.0
é @ q - X X L X|H B 2.1
NA42 X X X L H o] 2.0
H H H H L D 2.0
Equivalent Gates:................... 28
Bolt Syntax:.............coceeiinnens Q .NA42ABCD;
Power Characteristics:
Parameter Value Units
Static lDD (TJ = 85°C) 5.0 nA
EQLpg 6.2 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter .
From To 1 3 6 8 11 (max)
tpLH 0.12 0.20 0.27 0.35 0.43
Any Input Q| 0.14 0.21 0.30 0.39 0.47

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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NA51

KAMIL

AMERICAN MICROSYSTEMS, INC.

R _ ]
AMI6S 0.6 micron CMOS Standard Cells
Description:
NA51 is a 5-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
A B C D E|Q Equivalent
. L X X X X |H Load
E :} Q X L X X X|H A 10
T NASA X X L X X H B 1.1
- Q X X X L X |H C 11
X X X X L H D 1.0
NA51
H H H H H]|L E 1.0
Equivalent Gates................... 22
Bolt Syntax:........................ Q .NA51 ABC DE;
Power Characteristics:
Parameter Value Units
Static Inp (T, = 85°C) 2.9 nA
EQLpg 43 Eg-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 2 3 5 6 (max)
tpLn 0.19 0.26 0.36 0.45 0.53
Any Input Q tpHL 0.17 0.29 0.39 0.49 0.58

Delay will vary with input conditions. See page 2-16 for intercannect estimates.

BN 4055916 00LL1S0 &L2 M
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EAMI

AMERICAN MICROSYSTEMS, INC.

NA52

AMIGS 0.6 micron CMOS Standard Cells

Description:
NA52 is a 5-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
A B C D E Q Equivalent
- L X X X X H Load
g :D Q X L X X X|H A 1.0
T NAB2 X X L X X H B 1.0
Q X X X L X H o] 1.0
X X X X L H D 1.0
NA52
H H H H H L E 1.0
Equivalent Gates:................. 3.3
Bolt Syntax:...........c.occccevenne. Q .NA5S2ABCDE;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 6.3 nA
EQLpg 122 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 5 7 9 (max)
tpLH 0.38 0.42 047 0.52 0.58
Any Input Q4 0.46 0.54 0.58 0.62 0.67

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

BN 4055916 0016191 779 WA
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NAG1

AMI6S 0.6 micron CMOS Standard Cells

AMI

AMERICAN MICROSYSTEMS, INC.

Description:
NA61 is a 6-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
A B C D E F Q Equivalent
— L X X X X X H Load
E — Q X L X X X X I|H A 1.0
T Rast X X L X X X |H B 1.0
a X X X L X X H Cc 1.0
X X X X L X H D 1.0
NAB1 X X X X X L |H E 1.0
H H H H H H L F 1.0
Equivalent Gates:.................. 3.3
Bolt Syntax:........... Q.NAG1ABCDEF;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 6.0 nA
EQLyy 12.0 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
thLH 0.36 0.61 0.85 1.10 1.36
Any Input Q1 0.49 0.65 0.85 03 1.19

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016192 L35 EE
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NAS81

AMIGS 0.6 micron CMOS Standard Celis

EAMI

AMERICAN MICROSYSTEMS, INC.

Description:
NAB81 is an 8-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A B C D E F G H Q Equivalent
—_ L X X X X X X X | H Load
E — Q X L X X X. X X X|H A 1.0
=] X X L X X X X X | H B 1.0
A Nasi X X X L X X X X/|H c 1.0
X X X X L X X X H D 1.0
E Q X X X X X L X X H E 1.0
ﬁ NAS1 X X X X X X L X H F 1.0
X X X X X X X L H G 1.0
H H H H H H H H L H 1.0
Equivalent Gates:.................. 4.1
Bolt Syntax:...........c.oeeiiiens Q.NAB1ABCDEFGH;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 6.8 nA
EQLpg 12.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
wer o | me | ok | o | oe | ie | 4

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591k 0016193 571 HH
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NO21 KAMI

AMERICAN MICROSYSTEMS, INC.

Core
Logic

. .

AMIGS 0.6 micren CMOS Standard Cells

Description:

NO21 is a 2-input gate which performs the logical NOR function.

Logic Symbel Truth Table Pin Loading

Equivalent
g Q Load
A 1.0
No21 B 1.0
B
NO21

Equivalent Gates:................. 1.1
Bolt Syntax:...........cccoooeeean, Q.NO21 AB;
Power Characteristics:

Parameter Value Units

Static IDD (TJ = 85°C) 0.9 nA

EQLpg 21 Eq-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 {max)
tpLw 0.14 0.36 0.55 0.76 0.98

Any Input Q toL 0.10 0.19 0.29 0.39 0.49

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016194 408 W

3-152




EAMIL

AMERICAN MICROSYSTEMS, INC.

Description:

NO22 is a 2-input gate which performs the logical NOR function.

N022

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
Equivalent
A
Load
B Q
NO22 A 2.0
A2 Q B 2.0
B
NO22
Equivalent Gates:................... 1.6
Bolt Syntax:.............. Q .NO22 A B;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 1.8 nA
EQLgg 34 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
tpLH 0.12 0.30 0.50 0.70 0.90
Any Input S 0.07 0.16 0.24 0.32 0.41

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016195 34y HE

3-153




NO31

AMERICAN MICROSYSTEMS, INC.

AM

I N
AMIGS 0.6 micron CMOS Standard Cells
Description:
NO31 is a 3-input gate which performs the logical NOR function.
Logic Symbol Truth Tahle Pin Loading
A A B C Q Equivalent
B Q L L L H Load
C
X NO31 H X X L A 1.0
B Q X H X L B 1.0
Cc X X H L o] 1.0
NO31
Equivalent Gates:.................. 1.4
Bolt Syntax:...........ccoeeee. Q .NO31 ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.2 nA
EQLyq 32 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
teLH 0.20 0.43 0.65 0.86 1.09
Any Input Q| 0.11 0.18 0.25 0.33 0.40

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 00Lbl9k 280 mm
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

NO32 is a 3-input gate which performs the logical NOR function.

NO32

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
A A B C | Q Equivalent
B Q L L L H Load
:: NO32 H X X L A 1.9
—Q
3 —J2 a X H X |L B 2.0
— X X H L 2.0
NO32 c
Equivalent Gates:.................. 2.2
Bolt Syntax:.........c.c.occeinnee. Q.NO32ABC;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 2.4 nA
EQLyg 5.4 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 4 7 10 13 (max)
toL 0.15 0.33 0.53 0.73 0.93
Any Input Qe 0.09 0.16 0.23 0.30 0.37

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591k

0016197 117 W
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NO41

EAM

AMERICAN MICROSYSTEMS, INC.

l@

AMI6S 0.6 micron CMOS Standard Cells

Description:
NO41 is a 4-input gate which performs the logical NOR function.
Logic Symbol Truth Table Pin Loading
A B C D | Q Equivalent
é §>@ Q L L L L|H Load
NO41 H X X X L A 1.0
% a X H X X |L B 1.0
X X H X L C 1.0
NO41
X X X H L D 1.0
Equivalent Gates:.................. 1.5
Bolt Syntax:.............ccceocoee. Q.NO41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 1.4 nA
EQLpyg 4.1 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 2 4 5 7 (max)
tpLH 0.22 0.46 0.69 0.93 1.17
Any input Qg 0.13 0.19 0.25 0.32 0.40

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 4055916 0016198 GS53 A
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AMI

AMERICAN MICROSYSTEMS, INC.

NO42

Description:

NO42 is a 4-input gate which performs the logical NOR function.

AMI6S 0.6 micron GMOS Standard Gells

Logic Symhbol Truth Table Pin Loading
A B c D Q Equivalent
g @(y Q L L L LJ|H Load
NO42 H X X X L A 1.0
@
§ s 2 aQ X H X X |l B 1.0
G X X H X L C 1.0
NO42
X X X H L D 1.0
Equivalent Gates:................. 2.8
Bolt Syntax:.......c..cccocoeeernnne. Q NO42ABCD;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 42 nA
EQLyq 10.4 Eg-load
See page 2-14 for power equation.
Delay Characteristics: :
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
tpLn 0.46 057 0.70 0.83 0.97
Any Input Qi 0.37 0.46 0.57 0.67 0.76

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016199 797 HB
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Core
Logic

NO51

AMIGS 0.6 micron CMOS Standard Cells

AMERICAN MICROSYSTEMS, INC.

AM

Description:
NO51 is a 5-input gate which performs the logical NOR function.
Logic Symbol Truth Table Pin Loading
A B c D E Q Equivalent
L L L L L H Load
g §)>@ Q H X X X X |L A 1.0
NO51 X H X X X L B 1.0
X X H X X L Cc 1.0
} Q X X X H X|L D 1.0
NO51 X X X X H L E 1.0
Equivalent Gates:................... 1.8
Bolt Syntax:.............cccccocen. Q.NO51ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 1.6 nA
EQLgg 5.2 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 2 3 5 6 (max)
tpLH 0.22 0.48 0.70 0.94 1.19
Any Input Q1 0.14 0.20 0.27 0.33 0.40

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016200 531 EE
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

NOS52 is a 5-input gate which performs the logical NOR function.

N052

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
A B c D E Q Equivalent
L L L L L H Load
E 3:’-><} Q H X X X X |L A 10
NO52 X H X X X L B 1.0
g %D— a X X H X X L c 1.0
X X X H X L D 1.0
NO52 X X X X HI|L E 1.0
Equivalent Gates:.................. 3.7
Bolt Syntax:..........occeciiinee Q.NO52ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 5.1 nA
EQLyqg 12.9 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 5 7 9 (max)
wres 0| D | ce | om | om | om | oa

Detay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016201 478 M

3-159




Core
Logic

ON11 EAM

l@

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Celis

Description:
ON11 is an OR-NAND circuit consisting of two 2-input OR gates into a 2-input NAND gate.
Logic Symbol Truth Table Pin Loading
A B C D | Q Equivalent
A ONT1 L L X X]|H Load
ﬁB_D_L a X X L L|H A 10
lc }— All other combinations | L B 1.0
EDI c 1.0
D 1.0
Equivalent Gates:................. 1.6
Bolt Syntax:.............. Q.ON11 ABCD;
Power Characteristics:
Parameter Value Units
Static lDD (TJ =85°C) 1.8 nA
EQLyg 4.9 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
tpLH 0.20 0.42 0.64 0.85 1.07
Any Input Qo 0.24 0.40 0.56 0.73 0.90

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 00lkL202 304 mm
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AMI - ON21

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
ON21 is an OR-NAND circuit consisting of one 2-input OR gate into a 2-input NAND gate.
Logic Symbol Truth Table Pin Loading
A ONZ1 A B c | Q Equivalent
—ﬁ L L X|H Load
>C° B X X L |H A 1.0
N c All other combinations | L B 1.0
Cc 1.0
Equivalent Gates:................... 1.3
Bolt Syntax:........................... Q.ON21 ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.5 nA
EQLpg 3.1 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 6 8 11 (max)
tpLH 0.15 0.36 0.57 0.79 1.00
Any Input Q tpL 0.16 0.31 0.48 0.64 0.81

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 001b203 24D HH
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ON31

AMIGS 0.6 micron CMOS Standard Cells

AMIL

AMERICAN MICROSYSTEMS, INC.

Core
Logic

Description:
ON31 is an OR-NAND circuit consisting of a 2-input OR gate and two direct inputs into a 3-input NAND gate.
Logic Symbol Truth Table Pin Loading
A B C D Q Equivalent
_A ON31 L L X X H Load
Q X X L X H A 1.0
| X X X L H B 1.0
1D All other combinations L C 1.0
D 1.0
Equivalent Gates:................. 1.7
Bolt Syntax:...........cccouvvenne. Q.ON31ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 23 nA
EQLyy 4.2 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.23 0.38 0.56 0.73 0.90
Any Input Qi 0.18 0.33 0.45 0.58 0.73

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016204 147 HE
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EAMI ON41

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
ON41 is an OR-NAND circuit consisting of one 3-input OR gate into a 2-input NAND gate.

Logic Symbol Truth Table Pin Loading
A B € D} Q Equivalent
1A ON41 L L L X H Load
:E>—L X X X L |H A 1.0
:)og— All other combinations | L B 1.0
o c 1.0
D 1.0
Equivalent Gates:.................. 1.6
Bolt Syntax:...........ccccooveerrnnens Q.ON41 ABCD;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 1.6 nA
EQLyy 4.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.22 0.41 0.61 0.81 1.01
Any Input Q tprL 0.20 0.31 0.44 0.57 0.69

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591kt 00lbL205 013 WM
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ON51

EAM

AMERICAN MICROSYSTEMS, INC.

l@

AMIGS 0.6 micron CMOS Standard Cells

Description:
ON51 is an OR-NAND circuit consisting of one 3-input OR gate and one 2-input OR gate into a 2-input NAND gate.
Logic Symbol Truth Table Pin Loading
Equivalent
A B C D E | Q Load
—A ON1 L L L X X|H A 1.0
—~€ Q X X X L L |H B 10
b All other combinations L o] 1.0
_|E D 1.0
E 1.0
Equivalent Gates:................... 1.8
Bolt Syntax:................ccone, Q.ON51ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 19 nA
EQLyqy 5.9 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.28 0.46 0.67 0.88 1.08
Any Input Qo 0.28 0.41 0.55 0.70 0.83

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016206 TS5T WM
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AMERICAN MICROSYSTEMS, INC.

Description:

ON61

AMIGS 0.6 micron CMOS Standard Cells

ON&61 is an OR-NAND circuit consisting of two 3-input OR gates into a 2-input NAND gate.

Logic Symbol Truth Table Pin Loading
Equivalent
A C D E F Q Load
—33>—L ONe1 L X X X |H A 1.0
e a X L L L H B 1.0
) }_ All other combinations L c 1.0
15 > o | 10
E 1.0
F 1.0
Equivalent Gates:_................. 23
Bolt Syntax: ...............cccoueernne Q.ON61ABCDEF,
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.0 nA
EQLpy 7.0 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
R

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 001k207 99 M
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ON71

EAM

l@

AMERICAN MICROSYSTEMS, INC.

I I I
AMIGS 0.6 micron CMOS Standard Cells
Description:
ON71 is an OR-NAND circuit consisting of one 3-input OR gate into a 3-input NAND gate.
Logic Symbol Truth Table Pin Loading
Equivalent
i ONT1 A B C D E | Q Load
_ g L L L X X H A 1.0
7] X X X L X H B 1.0
D D@‘L X X X X L|H c | 10
All other combinations L D 1.0
—+£ E 1.0
Equivalent Gates:................... 1.9
Bolt Syntax:............................ Q.ON71{ ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 23 nA
EQLog 5.4 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.22 0.41 0.60 0.79 0.98
Any Input Qg 0.24 0.38 0.54 0.69 0.84

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016208 822 WA
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EAMI | ON81

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description: .
ONB81 is an OR-NAND circuit consisting of two 2-input OR gates into a 3-input NAND gate.

Logic Symbol Truth Table Pin Loading
Equivalent
A ONS81 A B C D E | Q Load
_EZ>_L L L X X X/|H A 1.0
¢ Q X X L L X H B 1.0
_w}— X X X X L|H c 10
£ ‘—‘ All other combinations L D 1.0
E 1.0
Equivalent Gates.................... 23
Bolt Syntax:.........ccoeeeneeee Q.ON81 ABCDE;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 2.2 nA
EQLpq 5.6 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.22 0.37 0.54 0.70 0.87
Any Input QL 0.28 0.40 0.55 0.71 0.84

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016209 769 EM
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Core
Logic

ON91

AMI6S 0.6 micron CMOS Standard Cells

EAM

lo

AMERICAN MICROSYSTEMS, INC.

Description:
ONg1 is an OR-NAND circuit consisting of one 3-input OR gate and one 2-input OR gate into a 3-input NAND gate.
Logic Symbal Truth Table Pin Loading
Equivalent
7 A B C D E F Q Load
:TB:‘ L L L X X X/|H A 1.0
n o X X X L L X H B 1.0
e X X X X X L |H c 1.0
All other combinations L D 1.0
- E 1.0
F 1.0
Equivalent Gates:................... 29
Bolt Syntax:...........ccoeennn.. Q.ON91ABCDEF;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.2 nA
EQLyy 7.0 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From 1 3 4 6 8 (max)
tPLH 0.29 0.48 0.69 0.90 1.10
Any Input tppL 0.31 0.47 0.62 0.78 0.94

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 001kL210 4aC
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

ONA1 is an OR-NAND circuit consisting of two 3-input OR gates into a 3-input NAND gate.

ONA1

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
Equivalent
A B C D E F G Q Load
A ONA1 L L L X X X X]|H A 1.0
AS>—L X X X L L L X/|H B 1.0
—23>—309—~ X X X X X X L|H c | 1o
-t All other combinations L D 1.0
_lG E 1.0
F 1.0
G 1.0
Equivalent Gates.................... 2.8
Bolt Syntax:..................... Q.ONA1ABCDEFG;
Power Characteristics:
Parameter Value Units
Static lpp (T = 85°C) 2.6 nA
EQLpg 8.1 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
Any I ol @ | e | o | o | ros | o

Delay will vary with input conditions. See page 2-16 for interconnect estimates,

B 405591k COlk2ll 3i7 W |
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ONB1

AMIG6S 0.6 micron CMOS Standard Cells

AMI

AMERICAN MICROSYSTEMS, INC.

Description:
ONBH1 is an OR-NAND circuit consisting of three 2-input OR gates into a 3-input NAND gate.
Logic Symbol Truth Tahle Pin Loading
Equivalent
4 ONB1 | A B C D E F | Q Load
B L L X X X X H A 1.0
_ic aQ X X L L X X H B 1.0
+2 T X X X X L L |H C 1.0
. E All other combinations L D 1.0
] E 1.0
F 1.0
Equivalent Gates:................... 25
Bolt Syntax:..........cccocoooeenn Q.ONB1ABCDEF;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 2.7 nA
EQLpy 6.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.24 0.44 0.59 0.75 0.93
Any Input Q tpHL 0.43 0.57 0.75 0.92 1.08

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 00lk2l2 253 M
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ONC1

EAMI

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Description:
ONCH1 is an OR-NAND circuit consisting of one 3-input OR gate and two 2-input OR gates into a 3-input NAND gate.
Logic Symbol Truth Table Pin Loading
Equivalent
[a ONC1 A B (o] D E F G| Q Load
_ g L L L X X X X | H A 1.0
T 5 X X X L L X X | H B 1.0
Te G| x X X X X L L|H c | 10
E All other combinations L D 1.0
a E 1.0
F 1.0
G 1.0
Equivalent Gates:................... 2.9
Bolt Syntax:.............ccocenenee Q.ONC1ABCDEFG;
Power Characteristics:
Parameter Value Units
Static |DD (TJ = 85°C) 2.8 nA
EQLpg 8.1 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tpLH 0.33 0.52 0.74 0.95 1.14
Any Input Qe 0.46 0.66 0.85 1.03 123

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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OND1

AMIGS 0.6 micron CMOS Standard Cells

Description:
OND1 is an OR-NAND circuit consisting of two 3-input OR gates and one 2-input OR gate into a 3-input NAND gate.
Logic Symbol Truth Table Pin Loading
Equivalent
Load
—4 OND1 A B C D E F G HJ|a A | 10
_3>‘|4 L L L X X X X XI|H B | 1.0
ﬂ%}g X X X L L L X X|H c | 10
£ X X X X X X L LJ|H D | 10
_G:DJ— All other combinations L E 1.0
- F 1.0
G 1.0
H 1.0
Equivalent Gates:................. 2.9
Bolt Syntax:.......................... Q.OND1ABCDEFGH;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 29 nA
EQLyg 8.9 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
wwa o [ | ST SE [0 | o | i

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.
.
AMI6S 0.6 micron CMOS Standard Gells
Description:
ONE1 is an OR-NAND circuit consisting of three 3-input OR gates into a 3-input NAND gate.
Logic Symbol Truth Table Pin Loading
Equivalent
Load
|a ONE1 A B C D E F G H 1I|Q A | 10
-8 L L L X X X X X X|H B | 1.0
D a X X X L L L X X X]|H c | 10
E
IF T | X X X X X X L L L|H D | 1.0
— ﬁ All other combinations L E 1.0
— F 1.0
G 1.0
H 1.0
| 1.0
Equivalent Gates:................... 3.1
Bolt Syntax:............................ Q.ONE1TABCDEFGHI;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 29 nA
EQLpg 9.7 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 3 4 6 8 (max)
tPLH 0.40 0.62 0.87 11 1.33
Any Input Q torL 0.63 0.88 1.09 1.45

Dslay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591k 00162l: Tke IR

3-173




OR21

(AMIL
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N
AMIGS 0.6 micron CMOS Standard Cells
Description:
OR21 is a 2-input gate which performs the logical OR function.
Logic Symbol Truth Table Pin Loading
Equivalent
g Q Load
OR21 A 1.0
A—Q B 1.0
B Q
OR21
Equivalent Gates:.................. 1.5
Bolt Syntax: ...t Q.OR21 AB;
Power Characteristics:
Parameter Value Units
Static lDD (TJ = 8500) 1.8 nA
EQLpg 4.4 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typica! Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
tPLH 0.22 0.45 0.69 0.94 1.18
Any Input Qo 0.29 0.47 0.66 0.83 1.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0R22

Description:

AMIGS 0.6 micron CMOS Standard Gells

OR22 is a 2-input gate which performs the logical OR function.

Logic Symbol Truth Table Pin Loading
Equivalent
A
B Q Load
OR22 A 1.0
A-Qz2 B 1.0
B—Q Q
OR22
Equivalent Gates:.................. 1.5
Bolt Syntax:...........ocooeenene. Q.OR22 A B;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 27 nA
EQL,y 5.7 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
tpiH 0.20 0.44 0.64 0.86 1.09
Any Input Q| o 0.32 0.51 0.69 0.86 1.02

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

N T
AMIGS 0.6 micron CMOS Standard Cells
Description:
OR31 is a 3-input gate which performs the logical OR function.
Logic Symbol Truth Table Pin Loading
A A B c Q Equivalent
(B) Q L L L L Load
OR31 H X X | H A 1.0
A
(B: Q X H X H B 1.0
OR31 X X H H Cc 1.0
Equivalent Gates:.................. 1.7
Bolt Syntax:.......................... Q.OR31ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.8 nA
EQLpy 5.5 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
tpLH 0.21 0.43 0.65 0.87 1.08
Any Input QL 0.34 0.53 0.73 0.92 1.09

Delay will vary with input conditions. See page 2-16 tor interconnect estimates.

B 405591b 00Lb218 77) HM

3-176




AM

AMERICAN MICROSYSTEMS, INC.

Description:

OR32 is a 3-input gate which performs the logical OR function.

OR32

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
A A B CcC | Q Equivalent
(B} Q L L L L Load
OR32 H X X H A 1.0
A -
3 3 - Q X H X H B 1.1
O
ORa2 X X H H C 1.0
Equivalent Gates:................... 2.2
Bolt Syntax:.................ccc. Q.OR32 ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.7 nA
EQLyg 6.7 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
tpLH 0.21 0.44 0.63 0.83 1.05
Any Input Q1 0.39 0.64 0.82 0.99 147

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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OR41

AMIGS 0.6 micron CMOS Standard Cells

Description:
OR41 is a 4-input gate which performs the logical OR function.
Logic Symbol Truth Table Pin Loading
A B C D Q Equivalent
g §> Q L L L L]t Load
OR41 H X X X |H A 1.0
E % >: q X H X X|H B 10
OR4 X X H X H C 1.0
X X X H|H D 1.0
Equivalent Gates:................... 2.0
Bolt Syntax:.......................... Q.OR41 ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 1.9 nA
EQLyg 6.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
teLn 0.23 0.44 0.66 0.91 1.19
Any Input Q tpL 0.36 0.60 0.82 1.07 1.36

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
OR42 is a 4-input gate which performs the logical OR function.

Lagic Symbol Truth Table Pin Loading
A B C D] Q Equivalent
E % Q L L L L L Load
OR42 H X X X H A 1.0
g % 2 >: a X H X X |H B 1.0
OR42 X X H X H C 1.0
X X X H H D 1.0
Equivalent Gates:................... 22
BoltSyntax:......................... Q.OR42ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.7 nA
EQLpy 7.6 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
tpLH 0.25 0.48 0.70 0.91 1.13
Any Input Qo 0.45 0.71 0.91 1.10 1.28

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI6S 0.6 micron CMOS Standard Cells

Description:

SLFA1 is a static, master-slave, multiplexed scan latch,D flip-flop. When SCE is low it is a D flip-flop with the output
unbuffered and changes state on the rising edge of the clock. When SCE is high it is a D latch.

Logic Symbol Truth Table Pin Loading
c D SD SE SCE| Q Equivalent
T H X L L |H Load
T L X L L|L c 4.1
T X H H L H D 1.0
T X L H L L sD 1.0
L X X X L | NC SE 2.1
L H X L H H SCE 2.1
L L X L H L
L X H H H H
L X L H H L
H X X X H | NC
NC = No Change
Equivalent Gates:................. 7.6
Bolt Syntax:............. ......Q .SLFA1 C D SCE SD SE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 9.8 nA
EQLyq 30.1 Eg-load
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 5 10 14 19 (max)
c q teLp 0.91 1.25 1.40 1.51 1.59
terL 0.82 1.07 1.21 1.44 1.68
b a teLn 1.02 1.20 1.57 2.11 2.80
tpHL 1.04 1.19 1.45 1.80 2.23
SoE o | | s | am | 1w | 1e | b5

H 405591t 00lbkeee 172 WM
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SLFA1

AMIGS 0.6 micron CMOS Standard Cells

Delay (ns) Number of Equivalent Loads
Parameter

From To 1 5 10 14 | 19(max)
Min C Width High tw 0.85

Min C Width Low tw 0.63

Min D Setup tsu 0.63

Min D Hold ty 0.00

Min SD Setup tsu 0.63

Min SD Hold th 0.00

Min SE Setup tsu 0.72

Min SE Hold th 0.00

Min SCE Setup tsu 0.96

Min SCE Hold th 0.71
Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Logic Schematic

GN

D LOGICAL
SEN |

SE Do ——@ Q
SD CN G

G
SE E%—>Oi
c @—‘>o¥ CN c GN
SCE @;DO LOGICAL
¢ EXCLUSIVE OR DO* GN
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AMIGS 0.6 micron CMOS Standard Cells

KAMI

AMERICAN MICROSYSTEMS, INC.

Description:
TDO2 is a non-inverting time delay.

Logic Symbol Truth Table Pin Loading
Equivalent
L L Load
__| TD02 -
H H
Delay
Equivalent Gates:..........
Bolt Syntax: ... Q .TDO2 A;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 4.4 nA
EQL g 17.0 Eg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
A Q tpLH 1.79 215 2.33 2.56 2.87
tPHL 1.81 2.01 2.23 2.42 2.57

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 00lkeay T75 WM
3-182



EAMI

TD03

AMERICAN MICROSYSTEMS, INC.

[

AMIGS 0.6 micron CMOS Standard Cells

Description:

TDO3 is a non-inverting time delay.

Logic Symbol Truth Table Pin Loading

Equivalent
L L Load
__ | TDO3 |
Delay

Equivalent Gates:................... 3.0
Bolt Syntax:............ccocvveeennee. Q.TDO3 A;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 44 nA

EQLpg 204 Eq-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 9 18 26 35 (max)
A a teLH 2.79 3.12 3.35 3.59 3.82
tpHL 2.77 3.00 3.23 3.45 3.68

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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I R

AMIGS 0.6 micron CMOS Standard Cells
Description:
TDO08 is a non-inverting time delay.

Logic Symbol Truth Table Pin Loading

A Q Equivalent
D08 L L Load
— A Q— H H
Delay

Equivalent Gates:................... 3.3
Bolt Syntax:...........c..ccoeeeeee.. Q .TD08 A;
Power Characteristics:

Parameter Value Units

Static Ipg (T = 85°C) 3.1 nA

EQLog 10.0 Eqg-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 7 14 20 27 (max)
A a tpLH 8.52 8.81 9.14 9.40 9.56
tpHL 7.58 8.21 8.50 8.72 8.90

Delay will vary with input conditions. See page 2-186 for interconnect estimates.
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Description:

IDCI3 is an inverting, CMOS-level input buffer piece.

IDCI3

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
PADM | QC Equivalent
L H Load
H | L “PADM| 2172
Bolt Syntax: ............c.coeerneene QC .IDCI3 PADM;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 4.7 nA
*EQLpg 175.8 Eq-load
*See page 2-14 for detailed information on the power equation for pad pieces.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tPLH 0.84 0.99 18 1.36 1.52
PADM QC | o 0.88 1.02 18 1.35 1.54

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI6S 0.6 micron CMOS Standard Cells

Description:
IDCRQO is a non-buffered, resistive analog interface input piece.
Logic Symbol Truth Table Pin Loading
PADM | QC Equivalent
L L Load
H | H "PADM| 187.5
Bolt Syntax:............cc............. QC .IDCRO PADM;
Power Characteristics:
Parameter Value Units
[&]
g'é Static lpp (T, = 85°C) 0.1 nA
=l eaL, 20 Eq-load

*See page 2-14 for detailed information on the power equation for pad pieces.
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AMIGS 0.6 micron CMOS Standard Cells

Description:
IDCS3 is a non-inverting, CMOS-level Schmitt trigger input buffer piece with voltage hysteresis.

Logic Symbol Truth Table Pin Loading
PADM | QC Equivalent
e E PADM L L Load
H | H *PADM| 217.2
IDCS3
Bolt Syntax:...........cccccoeennene. QC .IDCS3 PADM;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.8 nA
*EQLpy 182.2 Eg-load
*See page 2-14 for detailed information on the power equation for pad pieces.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tpL 2.61 2.87 3.07 3.26 3.45
PADM QC | 2.45 2.55 2.72 2.92 3.16
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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|

AMIGS 0.6 micron CMOS Standard Cells
Description:
IDCX3 is a non-inverting, CMOS-level input buffer piece.

Logic Symbol Truth Table Pin Loading

PADM | QC Equivalent
— e E PADM L L Load
H | H “PADM |  217.2
|DCX3

Bolt Syntax: .............ccccovvenn. QC .IDCX3 PADM,;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 3.8 nA

*EQLpg 172.7 Eq-load
*See page 2-14 for detailed information on the power equation for pad pieces.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tpLH 0.89 1.10 1.30 1.48 1.65
PADM Qc| 0.87 1.06 1.24 142 1.60

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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Description:

IDPX3 is a non-inverting, PCl-level input buffer piece.

IDPX3

AMIGS 0.6 micron CMOS Standard Gells

Logic Symbot Truth Table Pin Loading
PADM | QC Equivalent
_ Jec 4 E PADM L L Load
H | H ‘PADM |  217.2
|DPX3

Bolt Syntax:..........coccoveciiiennns QC .IDPX3 PADM;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.3 nA
*EQLpg 171.8 Eq-load

*See page 2-14 for detailed information on the power equation for pad pieces.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tpLH 0.24 0.40 0.62 0.84 1.05
PADM QC | 0.83 1.06 1.25 1.42 1.58

Delay wilt vary with input conditions. See page 2-16 for interconnect estimates.
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lﬂ

AMIGS 0.6 micron CMOS Standard Cells

Description:
IDQCQ is a crystal oscillator input receiver piece.

Logic Symbol Truth Table Pin Loading
PADM | QO Equivalent
L L Load
H | H ‘PADM| 1875
Bolt Syntax: ...........ccocooeviel QO .IDQCO PADM;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 0.1 nA
*EQLpy 2.0 Eqg-load

*See page 2-14 for detailed information on the power equation for pad pieces.

Design Notes:
The IDQCO cell is for backward compatibility with existing oscillator methodologies.
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

IDQC3 is a crystal oscillator input receiver pad piece with a non-inverting, CMOS-level clock input. QO is the output to
either the ODQFE20M or the ODQTEGOM. PADM is the bond pad from the Xtal-in.

Logic Symbol Possible Combination Logic Schematics
Qc E
g ac T & = {é:
l\ B e
" Xtal-in e Xtal-out

_Jec ‘ . PADM>
Q0

IDQCZBI

B Xtakin Xtal-out
Truth Table Pin Loading
PADM| QC QO Equivalent
L L L Load
H H H "PADM| 2172
Bolt Syntax:.................ccocee. QC QO .IDQC3 PADM;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.8 nA
"EQLpg 174.0 Eg-load
*See page 2-14 for detailed information on the power equation for pad pieces.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tpLH 0.85 1.06 1.27 1.44 1.59
PADM QCl 0.79 1.02 1.20 1.37 1,54
tpLH 0.00
PADM QO toHL 0.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Design Notes:

The IDGG3 is the input cell of a two cell oscillator circuit. Its function is to connect the QQ pin with the QI pin of either the 0DQFE20M or the ODQTEGOM oscillator output
driver pad pieces. The buffered QG pin is for driving the oscillator into the core. Two package pins are required to create a complete oscillator.
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AMIGS 0.6 micron CMOS Standard Cells

Description:

IDQS3 is a crystal oscillator input receiver pad piece. QC is a non-inverting, CMOS-level schmitt trigger clock input

buffer. QO is the output to the ODQFE99K. PADM is the bond pad from the Xtal-in.

AMI

AMERICAN MICRDSYSTEMS, INC.

Logic Symbol Logic Schematic
Qc E
ODGF
. Jec PADM [ acj )o DO DO
q E £ o ﬁ’ I ]
w0 ‘
i 1DQs3
IDQSSI 5
Xtal-in Xtal-out
Truth Table Pin Loading
PADM| QC QO Equivalent
L L L Load
H H H ‘PADM| 2172
Bolt Syntax:............ccceeveviennn. QC QO .IDQS3 PADM:
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.8 nA
“EQLyg 183.7 Eg-load
“See page 2-14 for detailed information on the power equation for pad pieces.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tpLH 2.59 2.89 3.07 3.26 347
PADM Qc| ol 2.31 2.61 2.75 2.93 3.15
tpLH 0.00
PADM QO tprL 0.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Design Notes:

The IDQS3 is the input cell of a two cell oscillator circuit. its function is to connect the QO pin with the QI pin of the ODQFE99K osciflator output driver,

pad piece. The butfered QC pin is for driving the oscillator into the core. Two package pins are required to create a complete oscillator.
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
IDTS3 is a non-inverting, TTL-level Schmitt input buffer piece.

Logic Symbol Truth Table Pin Loading
PADM| QC Equivalent
L L Load
H | H *PADM’ 217.2
Bolt Syntax:.............ccccoiieins QC .IDTS3 PADM,;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 34 nA
*EQLpg 181.8 Eq-load

*See page 2-14 for detailed information on the power equation for pad pieces.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tpLH 1.24 1.42 1.60 1.78 1.95
PADM QC o 1.49 1.87 2.08 2.24 2.38

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

. _ N A R

AMI6S 0.6 micron CMOS Standard Cells

Description:
IDTX3 is a non-inverting, TTL-leve!, input buffer piece.

Lagic Symbot Truth Table Pin Loading
PADM| QC Equivalent
L L Load
H | H ‘PADM| 2172
Bolt Syntax:..................c......... QC .IDTX3 PADM; R
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.3 nA
*EQLg 172.7 Eg-load

“See page 2-14 for detailed information on the power equation for pad pieces.

Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 51 (max)
tpLH 0.21 0.31 0.45 0.62 0.85
PADM QL 0.90 117 1.35 153 1.72

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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Description:

PLD3 is an active pull-down buffer piece.

Logic Symbol Truth Table Pin Leading

PADM
N/A N/A
PLD3

Bolt Syntax:............c.cccooveee. PADM .PLD3 ;
Power Characteristics:

Parameter Value Units

Static lDD (TJ = 85°C) 1.4 nA

EQLpyy 207.6 Eqg-load

See page 2-14 for power equation.

B 405591k 001b237 h23 W
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PLP3

(AMI

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

PLP3 is a programmable pull-up/pull-down buffer piece.

Logic Symbol Truth Table Pin Loading
MA MB | PADM Function
L L Pull-down N/A
H H Puli-up
H L Tri-state
L H Tri-state
Bolt Syntax:...........cccooevevrnne PADM .PLP3 MA MB;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 14 nA
EQLgy 205.0 Eg-load

See page 2-14 for power equation.

B 405591k 0O0lk23e SLT WM
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EKAMI

AMERICAN MICROSYSTEMS, INC.

. L

AMIGS 0.6 micron CMOS Standard Cells

Description:

PLU3 is an active pull-up buffer piece.

Logic Symbol Truth Table Pin Loading

PADM
N/A N/A
PLU3

Bolt Syntax:.........coooovinnnns PADM .PLU3 ;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 1.4 nA

EQLyg 207.6 Eg-load

See page 2-14 for power equation.
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0DCSIP04 EAM

l@

AMERICAN MICROSYSTEMS, INC.

N -

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODCSIP04 is a 4 mA, inverting,

CMOS-level output buffer piece with a P-channel open-drain (pull-up) and controlled
slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
L H
H VA

Z = High impedance

Bolt Syntax:............................ PADM .ODCSIP04 A;
Power Characteristics:

Parameter Value Units
Static Ipp (T = 85°C) 33.9 nA
EQLyy 302.8 Eg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)

Parameter
From To 15 50 100 200 300 (max)
A to 3.52 8.58 15.93 30.62 45.18
PADM thz 0.77

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 001240 118 W
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| 0DCSIP08

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Cells

Description:

ODCSIPO08 is an 8 mA, inverting, CMOS-level, output buffer piece with a P-channel open-drain (pull-up) and controlled
slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
. @ q L H A 3.0
H z PADM| 218.6
ADM Z = High Impedance

Bolt Syntax:...........ccccoveencnnenes PADM .ODCSIP0S8 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 33.9 nA

EQLyy 313.0 Eqg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)

Parameter
From To 15 50 100 200 300 (max)
A toy 2.24 4.84 8.52 15.96 23.48
PADM tyz 1.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055936 00lb2ul 054 HN
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0DCSIP12

(AMIL

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron GMOS Standard Cells

Description:

ODCSIP12 is a 12 mA, inverting, CMOS-level, output buffer piece with a P-channel open-drain (pull-up) and controlled

slew rate output.

Logic Symbol

Truth Table

A [PADM
L H
H z

Z = High Impedance

Pin Loading

Equivalent
Load

Bolt Syntax:........................... PADM .ODCSIP12 A;

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 85°C) 339 nA
EQLpq 31841 Eqg-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T, = 256°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)

Parameter
From To 15 50 100 200 300 (max)
A tzn 1.77 3.51 5.97 10.89 15.82
PADM thz 1.00

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI ODCSXE04

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODCSXEO04 is a 4 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable and controlled slew
rate output.

Legic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
ODCSXEO4]
A & L L A 10.3
H H EN 7.3
PADM X Z PADM 217.7
Bolt Syntax:...........c.ccceeeneene. PADM .ODCSXE04 A EN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 37.6 nA
EQLpg 322.4 Eq-load
See page 2-14 for power equation.Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLH 3.33 8.49 15.80 30.41 45.10
PADM tpHL 3.36 8.47 15.74 30.25 44.74
thz 0.88
EN tz 0.34
PADM zn 3.57 8.70 15.99 30.64 45.28
tz 3.34 8.41 15.71 30.25 44.69

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 00lk2u43 927 I
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ODCSXE08

R

EAM

AMERICAN MICROSYSTEMS, INC.

lu

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODCSXEQ8 is an 8 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable and controlled

slew rate output.

Logic Symbol Truth Tahle Pin Loading
Equivalent
EN A |PADM Load
L A 10.3
H EN 7.3
H X PADM 218.7
Bolt Syntax:............................ PADM .ODCSXEQ8 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 37.6 nA
EQLgg 338.2 Eg-load
See page 2-14 for power equation.Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 2.02 4.65 8.41 15.89 23.34
PADM tPHL 1.99 4.64 8.39 15.85 23.25
trz 1.14
EN Lz 0.46
PADM tzn 2.25 4.94 8.65 16.06 23.60
tz, 2.00 4.62 8.37 15.83 23.26

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI ODCSXE12

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODCSXE12 is a 12 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable and controlled
slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
— ODCSXE12
s L L L A 10.3
H H EN 7.3
AN H X | z PADM| 219.1
Bolt Syntax:...........c.cc.coc....... PADM .ODCSXE12 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 37.6 nA
EQLpq 348.8 Eq-load
See page 2-14 for power equation.Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.63 3.41 5.91 10.86 15.76
PADM tPHL 1.63 3.43 6.02 11.14 16.17
thz 1.41
EN tz 0.59
PADM tzn 1.87 3.68 6.13 11.03 16.02
tzL 1.61 3.45 6.01 11.10 16.20

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODCSXE16

AMI

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:

ODCSXE16 is a 16 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable and controlled

slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
‘{ ODCSXETB
I L L A 3.0
H EN 6.6
PADM H X PADM 219.1
Bolt Syntax: ..o PADM .ODCSXE16 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 41.0 nA
EQLpg 374.2 Eq-load
See page 2-14 for power equation.Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.79 2.47 3.42 5.34 7.28
PADM teHL 1.72 2.94 4.70 8.24 11.78
thz 1.06
EN t 7 1.46
PADM tzn 1.40 2.1 3.09 5.01 6.91
tzL 1.50 2.74 4.53 8.07 11.59

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI 0DCSXE24

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODCSXE24 is a 24 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable and controlled
slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
ODCSXE24|
A @ L L A 3.0
H H EN 4.8
X Z PADM 219.0

Bolt Syntax:.................c.ceeue. PADM .ODCSXE24 A EN;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 39.2 nA

EQLyy 368.7 Eqg-load
See page 2-14 for power equation.Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A teLH 1.71 2.22 2.94 4.45 6.02
PADM tpHL 1.49 2.34 3.52 5.89 8.26

tuz 1.20
EN tLz 1.84
PADM tzH 1.28 1.87 2.68 422 571
tzL 1.36 2.21 3.42 5.80 8.16

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DCSXX04 KEAMI

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:
ODCSXX04 is a 4 mA, non-inverting, CMOS-leve!, output buffer piece with controlled slew rate output.
Logic Symbot! Truth Table Pin Loading
A | PADM Equivalent
0DCSXX08
B I L L Load
H| H A | 99
PADM
Bolt Syntax:.......................... PADM . ODCSXX04 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 347 nA
EQLpg 307.5 Eg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)

Parameter
From To 15 50 100 200 300 (max)
A toLy 3.24 8.39 15.69 30.32 45.00
PADM tprL 3.21 8.28 15.62 30.20 4458

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODCSXX08 is an 8 mA, non-inverting, CMOS-level, output buffer piece with controlled slew rate output.
Logic Symbol Truth Table Pin Loading
A |PADM Equivalent
ODCSXX08|
n @ L L Load
H | H A | 99
PADM
Bolt Syntax: ..............cccooun.n.. PADM . ODCSXX08 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 34.7 nA
EQLpg 323.4 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.83 4.55 8.31 15.76 23.23
PADM tpHL 1.91 453 8.28 15.73 23.14
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DCSXX12

AMIGS 0.6 micron GMOS Standard Cells

EAM

AMERICAN MICROSYSTEMS, INC.

Description:
ODCSXX12is a 12 mA, non-inverting, CMOS-level, output buffer piece with controlled slew rate output.

Logic Symbol Truth Tabie Pin Loading

A |PADM Equivalent
0ODCSXX12
F& L L Load
H | H A | o8
PADM

Bolt Syntax:........................ PADM . ODCSXX12 A;
Power Characteristics:

Parameter Value Units

Static |DD (TJ = 85°C) 347 nA

EQLyy 334.0 Eg-load
See page 2-14 for power equation.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A toLy 1.51 3.23 574 10.72 15.59

PADM tPHL 1.53 3.33 5.88 10.97 16.08

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI 0DCSXX16

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Gells
Description:
ODCSXX16 is a 16 mA, non-inverting, CMOS-level, output buffer piece with controlled slew rate output.
Logic Symbol Truth Table Pin Loading
A |PADM Equivalent
L L Load
H| H A | o9
Bolt Syntax:..........cccccoeeneen. PADM . ODCSXX16 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 34.7 nA
EQlog 337.5 Eq-load
See page 2-14 for powser equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLn 1.38 2.71 4.59 8.34 12.10
PADM tPHL 1.27 2,57 4.44 8.15 11.80

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DCSXX24

KEAM

l@

AMERICAN MICROSYSTEMS, INC.

I I

AMIGS 0.6 micron CMOS Standard Celis

Description:
ODCSXX24 is a 24 mA, non-inverting, CMOS-level, output buffer piece with controlled slew rate output.

Logic Symbol Truth Tahle Pin Loading

A |PADM Equivalent
ODCSR¥z
S - L L Load
- H | H A | es
PADM

Bolt Syntax:.............ccccceeo. PADM . ODCSXX24 A;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 35.9 nA

EQLyq 337.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tpLH 1.35 242 3.92 6.91 9.88
FADM tpHL 117 2.03 3.27 5.75 8.24

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AM

l@

AMERICAN MICROSYSTEMS, INC.

0DCXIPO1

AMIGS 0.6 micron GMOS Standard Cells

Description:
ODCXIP01 is a 1 mA, inverting, CMOS-level, output buffer piece with P-channel, open-drain {pull-up).

Logic Symbol Truth Table Pin Loading

Equivalent
A | PADM Load
ODCXIPO1
] %V L | H A 3.0
H V4 PADM 217.4
PADM Z = High Impedance

Bolt Syntax:...........cccocvvvven. PADM .ODCXIP01 A;
Power Characteristics:

Parameter Value Units

Static IDD (TJ = 85°C) 31.7 nA

EQLpg 275.7 Eq-load
See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 25 35 50 75 (max)
A ton 6.35 9.25 12.16 16.58 24.02
PADM thz 0.56

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DCXIP02

AMIGS 0.6 micron CMOS Standard Cells

EAM

AMERICAN MICROSYSTEMS, INC.

l‘&

Description:
ODCXIP02 is a 2 mA, inverting, CMOS-level, output buffer piece with P-channel, open-drain (pull-up).

Logic Symbal Truth Table Pin Loading

Equivalent
A | PADM Load
0ODCXIP02
__,,,A_D_q L H A 3.0
H Z PADM 217.4
PADM Z = High Impedance

Bolt Syntax:.........ccoccoeveennnne. PADM .ODCXIP02 A,
Power Characteristics:

Parameter Value Units

Static lpp (T, = 85°C) 317 nA

EQLog 277.6 Eq-load

See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 75 100 150 (max)

A tn 3.49 8.62 12.27 15.92 23.22

PADM thz 0.72

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI 0DGXIP04

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells

Description:
ODCXIP04 is a 4 mA, inverting, CMOS-level, output buffer piece with P-channel, open-drain (pull-up).

Logic Symbol Truth Table Pin Loading

Equivalent
A | PADM Load
ODCXIPO4
_ I D dq L H A 3.0
H 4 PADM 217.9
PADM Z = High Impedance

Bolt Syntax: ...........ccccneinnnne PADM .ODCXI1P04 A;
Power Characteristics:

Parameter Value Units o

Static Ipp (T, = 85°C) 322 nA zu'gv
See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)

A tzH 2.10 4.75 8.45 15.89 23.42

PADM thz 0.79

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DCXIP08

AMIGS 0.6 micron CMOS Standard Cells

Description:

KAMI

AMERICAN MICROSYSTEMS, INC.

ODCXIP08 is an 8 mA, inverting, CMOS-level, output buffer piece with P-channel, open-drain (pull-up).

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
L H A 3.0
H z PADM 218.6
Z = High Impedance
Bolt Syntax:..........c....cooeeennee.. PADM .ODCXIP08 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 32.2 nA
EQLpg 295.2 Eq-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T = 25°C, Vp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tzh 1.55 2.93 4.82 8.55 12.30
PADM thz 1.26

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI

AMERICAN MICROSYSTEMS, INC.

Description:

ODCXXEO1

AMIGS 0.6 micron CMOS Standard Cells

ODCXXEQ1 is a 1mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable.

Logic Symbol

ODCXXEQt

Truth Table

EN. A |PADM

Pin Loading

Equivalent
Load

A B L
L H
PADM X
Bolt Syntax:...........ccocooooo. PADM .ODCXXEO1 A EN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 328 nA
EQLyg 285.3 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 25 35 50 75 (max)
A tpLH 6.26 9.21 12.17 16.61 23.92
PADM tprL 6.17 8.86 11.57 15.68 22.72
tz 0.82
EN tz 0.39
PADM tzH 6.35 9.30 12.28 16.74 24,01
tzL 6.03 8.86 11.68 15.85 22.61

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODCXXEO02

EAM

AMERICAN MICROSYSTEMS, INC.

]
AMIGS 0.6 micron CMOS Standard Cells
Description:
ODCXXE02 is a 2 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable.
Logic Symbel Truth Table Pin Loading
Equivalent
EN A |PADM Load
ODCXXE02
=y L
L
H
PADM H X
Bolt Syntax: ... PADM .ODCXXEQ2 A EN;
Power Characteristics:
Parameter Value Units
Static |DD (TJ = BSOC) 328 nA
EQlgg 288.7 Eq-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 75 100 150 (max)
A tpLH 3.43 8.53 12.20 15.88 23.24
PADM tpHL 3.47 8.55 12.18 15.81 23.07
tuz 1.01
EN 7 0.49
PADM tzn 3.61 8.78 12.41 16.03 23.29
2. 3.52 8.63 12.25 15.87 23.11

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAM

AMERICAN MICROSYSTEMS, INC.

Description:

ODCXXEOQ4

AMIGS 0.6 micron CMOS Standard Cells

ODCXXEO04 is a 4 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable.

Logic Symbol

_Eﬂﬁ\ ODCXXEDA,
A

Truth Table

EN A |PADM

Pin Loading

Equivalent
Load

L L
L
L H
X
BoltSyntax: ... PADM .ODCXXEO04 A EN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 343 nA
EQLpg 30041 Eq-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Pad
Logic

Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.98 467 8.40 15.82 23.33
PADM tpHL 1.97 4.61 8.34 15.76 23.21
thz 1.01
EN tz 0.46
PADM t2H 2.09 4.73 8.52 16.02 23.40
2L 1.99 4.64 8.37 15.79 23.24

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODCXXEO08 KEAM

l::

AMERICAN MICROSYSTEMS, INC.

e e ]

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODCXXEO08 is an 8 mA, non-inverting, CMOS-level, tri-state output butfer piece with active low enable.
Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
L L
H H
H X z
Bolt Syntax:........................ PADM .ODCXXEO8 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3741 nA
EQLpy 330.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.91 3.25 5.15 8.91 12.63
PADM tPHL 1.60 2.93 4.80 8.53 12.26
thz 1.09
EN tz 1.03
PADM tzy 1.69 3.08 5.00 8.75 12.43
tzL 1.52 2.83 4.70 8.44 12.18

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI | ODCXXE12

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODCXXE12 is a 12 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable.

Logic Symbol Truth Table Pin Loading
Equivalent

EN A |PADM Load
L L L
L H H
H X Z

Bolt Syntax:........................... PADM .ODCXXE12 A EN;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 37.1 nA

EQLpg 339.5 Eq-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpL 1.95 2.96 4.41 7.39 10.43
PADM tomL 1.43 2.31 3.54 6.01 8.53
thz 1.25
EN t7 1.20
PADM tzy 1.63 2.73 4.25 7.24 10.21
th 132 2.15 3.42 5.95 8.40

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODGXXE16

Description:

AMIGS 0.6 micron CMOS Standard Cells

EAMI

AMERICAN MICROSYSTEMS, INC.

ODCXXE16 is a 16 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
RN |- —— ODCXXETE
e L
i L
H
PADM H X
Bolt Syntax:.........ccccoecevveeeen PADM .ODCXXE16 A EN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 371 nA
EQLyg 3449 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
De|ay (ns) CapaCitiVe Load (pF)
Parameter
From To 5 50 100 200 300 (max)
A tpLH 1.84 2.91 4.43 7.43 10.38
PADM tpHL 1.27 2.00 2.98 486 6.67
thz 1.25
EN t 2 1.39
PADM tzn 1.64 2.72 4.23 7.23 10.21
tz 1.24 1.93 2.89 476 6.62

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI ODCXXE24

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Description:
ODCXXE24 is a 24 mA, non-inverting, CMOS-level, tri-state output buffer piece with active low enable.
Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
— ODCXXE24|
I L L
H H
PADM X z
Bolt Syntax:.........ccccoeerveens PADM .ODCXXE24 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 37.1 nA
EQLyq 354.9 Eqg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.92 2.99 4.49 7.44 10.34
PADM tpHL 1.31 1.80 2.48 3.76 4,98
thz 1.25
EN tz 1.75
PADM tzH 1.71 2.75 4.23 7.20 10.19
ty 1.21 1.72 2.40 3.68 4.89

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DCXXX01

AM

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:

ODCXXX01 is a 1 mA, non-inverting, CMOS-leve! output buffer piece.

Logic Symbol Truth Table Pin Loading

A | PADM Equivalent
ODCXXX01
_*_Ah{> - L L Load
: H| H A | a3
; PADM

Bolt Syntax:..........cooeeevinnne. PADM . ODCXXX01 A;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 313 nA

EQLyy 2746 Eqg-load
See page 2-14 for power equation.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 25 35 50 75 (max)
A teLH 6.26 9.21 12.15 16.57 23.94
PADM tpHL 6.05 8.79 11.55 15.70 22.63

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 00lb2b4 b51 WH
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

ODCXXX02 is a 2 mA, non-inverting, CMOS-level output buffer piece.

0DGXXX02

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
A |PADM Equivalent
L L Load
H| H A | 33
Bolt Syntax:.......................... PADM . ODCXXX02 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 31.3 nA
EQLyg 277.9 Eqg-load
Sae page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 75 100 150 (max)
A 3.47 8.70 12.36 15.99 23.17
PADM 3.54 8.61 12.27 15.91 23.07
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODCXXX04

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODCXXX04 is a 4 mA, non-inverting, CMOS-level output buffer piece.

AMERICAN MICROSYSTEMS, INC.

l@

Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
QDCXXX04
. > L L Load
H | H Al a2
PADM
Bolt Syntax:...........cccceeennns PADM . ODCXXX04 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 31.7 nA
EQLpg 287.1 Eg-load
Ses page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLH 2.06 4.69 8.42 15.89 23.37
PADM tpuL 2.01 4.64 8.39 15.85 23.25

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

0DCXXX08

AMERICAN MICROSYSTEMS, NC.
AMIGS 0.6 micron CMOS Standard Cells
Description:
ODCXXX08 is an 8 mA, non-inverting, CMOS-level output buffer piece.
Logic Symbo! Truth Table Pin Loading
A | PADM Equivalent
DOC008,
I L L Load
H| H A | s3
PADM

Bolt Syntax: .......................... PADM . ODCXXX08 A;

Power Characteristics:

Parameter Value Units

Static 'DD (TJ = 85°C) 326 nA

EQLpg 302.3 Eq-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tpLH 1.36 2.70 4.60 8.43 12.28
PADM tpHL 1.29 2.61 4.50 8.35 12.22
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DCXXX12

KAMI

AMERICAN MICROSYSTEMS, INC.

R N

AMNIGS 0.6 micron CMOS Standard Cells

Description:

ODCXXX12is a 12 mA, non-inverting, CMOS-level output buffer piece.

Logic Symbol Truth Table Pin Loading

A | PADM Eguivalent
o L L Load
H | H A | 786

Bolt Syntax:...........c.ccoeeviens PADM . ODCXXX12 A;
Power Characteristics:

Parameter Value Units

Static IDD (TJ = 85°C) 33.0 nA

EQLgg 313.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tpLH 1.25 2.31 3.81 6.80 9.79
PADM tppL 1.03 1.92 3.20 5.70 8.15

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

0DCXXX16

AMIGS 0.6 micron GMOS Standard Cells

ODCXXX16 is a 16 mA, non-inverting, CMOS-level output buffer piece.

Logic Symbhol Truth Table Pin Loading
A | PADM Equivalent
L L Load
H| H A | 82
Bolt Syntax:............c.............. PADM . ODCXXX16 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 334 nA
EQLyg 320.2 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLn 1.20 2.34 3.84 6.83 9.80
PADM tpHL 0.93 1.63 2.60 4.48 6.32

Delay wilt vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 00Lk2kY 133 M
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0DCXXX24 K AMI

AMERICAN MICROSYSTEMS, INC.

L
AMI6S 0.6 micron CMOS Standard Cells
Description:
ODCXXX24 is a 24 mA, non-inverting, CMOS-level output buffer piece.
Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
L L Load
H| H A | 82
Bolt Syntax:...........ccccoeeveennens PADM . ODCXXX24 A;
Power Characteristics:
Parameter Value Units
Static lpp (T, = 85°C) 33.4 nA
EQLq 330.3 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLy 1.46 2.49 3.95 6.89 9.88
PADM tpHL 0.94 1.42 2.08 3.35 4.59

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405592t 001kL27C 955 W
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EAMI

AMERICAN MICROSYSTEMS, INC.

ODPSXE24

Description:

AMIGS 0.6 micron GMOS Standard Cells

ODPSXE24 is a PCI, non-inverting, tri-state buffer piece with controlled slew rate output.

Logic Symbol

Truth Table

EN A |PADM

Pin Loading

Equivalent
Load

L
H
H X
Boit Syntax:........................ PADM .ODPSXE24 A EN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 431 nA
EQLyq 389.6 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 3.16 4.48 6.11 9.13 11.98
PADM tpHL 2.35 3.30 4.22 572 7.06
thz 1.23
EN tz 1.00
PADM tzH 3.15 4.60 6.21 9.21 12.15
tn 2.27 3.30 4.24 5.73 7.11

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODTSXNO4 EAMI

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODTSXNO04 is a 4mA, non-inverting, TTL-level, output buffer piece with N-channel open-drain (pull-down) and controlied
slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
A |PADM Load
L L A 5.9
H z PADM 217.3
Z = High Impedance
Bolt Syntax:...............c.occool PADM .ODTSXNO04 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 33.4 nA
EQLpg 281.5 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tzL 4.83 12.79 23.97 46.20 68.45
PADM t 7 0.28

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI ODTSXNOS

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODTSXNO8 is an 8 mA, non-inverting, TTL-level, output buffer piece with N-channel open-drain (pull-down) and
controlled slew rate output.

Logic Symbol Truth Tabie Pin Loading
Equivalent
A |PADM Load
ODTSXNO8
_ @ o L L A 5.9
H ¥4 PADM 217.3
BADM Z = High Impedance

Bolt Syntax:.............ccoerannen. PADM .ODTSXNO8 A;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 334 nA

EQLpg 287.0 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tz 2.65 6.79 12.67 24.31 35.80
PADM t 7 0.41

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODTSXN12

AMI6S 0.6 micron CMOS Standard Cells

Description:

EAM

l@

AMERICAN MICROSYSTEMS, INC.

ODTSXN12 is a 12 mA, non-inverting, TTL-level, output buffer piece with N-channel open-drain (pull-down) and

controlled slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
L L A 5.9
H Z PADM 217.3
Z = High Impedance
Bolt Syntax:............cceenins PADM .ODTSXN12 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 33.4 nA
EQLyq 2924 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Capacitive Load (pF)
Parameter
From 15 50 100 200 300 (max)
A tzL 1.91 4.84 8.96 17.03 24.97
PADM Lz 0.54

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

ODTSXN16 is a 16 mA, non-inverting, TTL-level, output buffer piece with N-channel open-drain (pull-down) and

controlled slew rate output.

ODTSXN16

AMIGS 0.6 micron CMOS Standard Gells

Logic Symbol Truth Table Pin Loading
Equivalent
A |PADM Load
L L A 9.3
H z PADM 217.3
Z = High Impedance
Bolt Syntax: ............ccoccvveeennne PADM .ODTSXN16 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 35.9 nA
EQLyq 300.3 Eq-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tz 1.55 3.56 6.43 12.19 17.96
PADM tz 0.46

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODTSXN24

EAM

lm

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODTSXN24 is a 24 mA, non-inverting, TTL-level, output buffer piece with N-channel open-drain (pull-down) and

controlled slew rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
ODTSXN24
L L A 9.3
H z PADM 217.3
Z = High Impedance
Bolt Syntax: ...........ccceceern PADM .ODTSXN24 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 35.9 nA
EQLyq 310.4 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A 1z, 1.17 2.58 4.54 8.42 12.32
PADM tz 0.64

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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AMI ODTSXE04

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODTSXEO04 is a 4 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable and controlied slew
rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
L L A 10.3
H H EN 7.3
H X Z PADM 217.7
Bolt Syntax: .........c.ccceevvrnennnn PADM .ODTSXEO4 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 37.6 nA
EQLyq 322.4 Eql-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLH 1.96 4.7 8.65 16.56 24.49
PADM tPHL 5.15 13.21 24.69 47.67 70.68
thz 0.88
EN tz 0.34
PADM tzn 2.14 4.91 8.88 16.78 24.67
tz 5.08 13.23 2472 47.63 70.69

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODTSXEOS

AMIGS 0.6 micron CMOS Standard Cells

Description:

EAM

lo

AMERICAN MICAOSYSTEMS, INC.

ODTSXEOB is an 8 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable and controlled slew

rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
Load
ODTSXE0B
" b A 10.3
EN 7.3
Ao PADM| 2187
Bolt Syntax: ... PADM .ODTSXEO8 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 376 nA
EQLyq 338.2 Eql-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLH 1.27 2.70 475 8.79 12.77
PADM teHL 2.99 7.11 13.04 24.95 36.91
thz 1.14
EN t 7 0.46
PADM tzH 1.51 2.95 4.96 8.98 13.02
t7 2.89 7.08 13.06 24.98 36.82

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI ODTSXE12

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODTSXE12 is a 12 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable and controlled slew
rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
— ODTSXE12
w L] L A 10.3
L H H EN 7.3
PADM X z PADM 219.1
Bolt Syntax:...........ccccoveerinas PADM .ODTSXE12 A EN;
Power Characteristics:
Parameter ' Value Units
Static Ipp (T = 85°C) 37.6 nA
EQLyg 348.8 Eql-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLn 1.14 2.1 3.46 6.13 8.77
PADM tppL 2.28 5.18 9.31 17.52 25.70
thz 1.41
EN 2 0.59
PADM tzn 1.43 2.36 3.66 6.32 9.02
tz 2.25 5.14 9.28 17.51 25.69

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODTSXE16

AMIGS 0.6 micron CMOS Standard Cells

Description:

KAMI

AMERICAN MICROSYSTEMS, INC.

ODTSXE16 is a 16 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable and controlled slew

rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
Load
A 3.0
EN 6.6
PADM 219.1

Bolt Syntax:............cccoeeevennn. PADM .ODTSXE16 A EN;

Power Characteristics:

Parameter Value Units

Static IDD (TJ =85°C) 41.0 nA

EQLyg 374.2 Eql-load
See page 2-14 for power equation.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A toLy 1.80 2.53 3.56 5.59 7.59

PADM tenL 221 4,28 7.17 12.75 18.12

thz 1.09
EN tz 1.48
PADM t7H 1.54 2.23 3.20 5.22 7.28
tz 1.96 4.05 6.99 12.58 17.90

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI ODTSXE24

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:

ODTSXE24 is a 24 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable and controlled slew
rate output.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
ODTSXE24
A & L L A 3.0
‘ H H EN 4.8
PADM X Z PADM 219.0
Bolt Syntax:..........cccevveeennnne. PADM .ODTSXE24 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 39.2 nA
EQL,q 368.7 Eql-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.67 2.95 3.04 4,63 6.23
PADM tpHL 1.83 3.25 5.22 9.03 12.73
tuz 1.23
EN t 7 1.86
PADM tzH 1.32 1.92 2.76 4.37 5.95
2 1.71 3.15 512 8.93 12.64

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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ODTSXX04

AMIGS 0.6 micron CMOS Standa

Description:

rd Cells

EAM

AMERICAN MICROSYSTEMS, INC.

ODTSXX04 is a 4 mA, non-inverting, TTL-level, output buffer piece with controlled slew rate output.

Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
0DTSXX04
N ' L L Load
H H A | 99
PADM
BoltSyntax:............................ PADM .ODTSXX04 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 34.7 nA
EQLpg 307.5 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.82 458 8.58 16.50 24.34
PADM tPHL 4.95 12.93 2411 46.35 68.64

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI

AMERICAN MICROSYSTEMS, INC.

0DTSXX08

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODTSXX08 is an 8 mA, non-inverting, TTL-level, output buffer piece with controlled slew rate output.
Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
ODTSXX08
A [& L Load
H R
PADM

Bolt Syntax:..........ccccooeeiennees PADM .ODTSXX08 A;
Power Characteristics:

Parameter Value Units

Static lDD (TJ = 85°C) 34.7 nA

EQLyg 3234 Eq-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tPLH 1.22 259 4.72 9.40 14.44
PADM tPHL 282 6.94 12.83 24.78 37.03
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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0DTSXX12 KAMI

AMERICAN MICROSYSTEMS, INC.

AMI6S 0.6 micron CMOS Standard Cells

Description:
ODTSXX12is a 12 mA, non-inverting, TTL-level, output buffer piece with controlled slew rate output.
Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
ODTSXX12
L L Load
H H A | 99
Bolt Syntax:........................... PADM .ODTSXX12 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 34.7 nA
EQLyg 334.0 Eg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.01 1.95 3.31 5.99 8.61
PADM tPHL 2.15 5.03 9.10 17.16 . 2517

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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EAMI ODTSXX16

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODTSXX16 is a 16 mA, non-inverting, TTL-level, output buffer piece with controlled slew rate output.

Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
ODTSXX16
I L L Load
H H A | 9.9
PADM
Bolt Syntax:...........ccccccecvnenee PADM .ODTSXX16 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 34.7 nA
EQLyg 337.5 Eqg-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)

Parameter
From To 15 50 100 200 300 (max)
A teLy 1.02 1.74 2.74 4.75 6.78
PADM tprL 1.76 3.77 6.70 12.54 18.27

Delay wilt vary with input conditions. See page 2-16 for interconnect estimates.
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ODTSXX24

AMIGS 0.6 micron CMOS Standard Cells

KAMI

AMERICAN MICROSYSTEMS, INC.

Description:

ODTSXX24 is a 24 mA, non-inverting, TTL-level, output buffer piece with controlled slew rate output.

Logic Symbol Truth Table Pin Loading

A | PADM Equivalent
ODTSXX24
I L L Load
H H A | 93
PADM

Bolt Syntax:.......................... PADM .ODTSXX24 A;
Power Characteristics:

Parameter Value Units

Static Ipp (T = 85°C) 35.9 nA

EQLyq 337.8 Eg-load
See page 2-14 for power equation.
Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A teLy 0.99 1.61 2.46 4.07 5.62
PADM tprL 1.42 2.81 4.82 8.73 12.54

Delay will vary with input conditions. See page 2-16 for interconnect estimates.
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B AMI ODTXXNOT

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODTXXNO1 is a 1 mA, non-inverting, TTL-level, output buffer piece with N-channel, open-drain (pull-down).

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
OOTXNGT
_ D 5 L L A 3.0
H z PADM 217.2
PADM Z = High Impedance

Bolt Syntax:.............cooeeenneeen. PADM .ODTXXNO1 A;

Power Characteristics:

Parameter Value Units

Static IDD (TJ = 85°C) 313 nA

EQLyqg 269.4 Eqg-load

See page 2-14 for power equation.

Output Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 25 35 50 75 (max)
A tz2L 8.91 13.36 17.81 24.39 35.00
PADM Wz 0.27
Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 00lb287 159 W
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ODTXXN02 K AMI

AMERICAN MICROSYSTEMS, INC.

AMIBS 0.6 micron GMOS Standard Cells

Description:
ODTXXNO02 is a 2 mA, non-inverting, TTL-level, output buffer piece with N-channel, open-drain (pull-down).
Logic Symbal Truth Table Pin Loading
Equivalent
A | PADM Load
L L A 3.0
H z PADM 217.2
Z = High Impedance
Bolt Syntax:...........cccoceevnnn. PADM .ODTXXNO02 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 313 nA
EQLq 270.8 Eq-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 75 100 150 (max)
A tzL 4.98 13.13 18.92 24.68 36.16
PADM t z 0.37

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591t 0016288 09: IR
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EAMI

AMERICAN MICROSYSTEMS, INC.

Description:

ODTXXNO4

AMIGS 0.6 micron CMOS Standard Cells

ODTXXNO04 is a 4 mA, non-inverting, TTL-level, output buffer piece with N-channel, open-drain (pull-down).

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
ODTXXN04
o L L A 4.2
H z PADM 217.2
Z = High Impedance

Bolt Syntax:.................c........ PADM .ODTXXNO4 A;
Power Characteristics:

Parameter Value Units

Static IDD (TJ = 8500) 31.7 nA

EQLpg 275.1 Eq-load
See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tzL 2.61 6.94 12.93 24.81 36.77
PADM tz 0.40

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 00Lk289 Tl M
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ODTXXNO8

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODTXXNO8 is an 8 mA, non-inverting, TTL-level, output buffer piece with N-channel, open-drain (pull-down).

AMERICAN MICROSYSTEMS, INC.

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
ODTXXN08
. I >o L L A 4.2
H z PADM 217.2
PADM Z = High Impedance

Bolt Syntax: ... PADM .ODTXXNO8 A;
Power Characteristics:

Parameter Value Units

Static Ipp (T = 85°C) 31.7 nA

EQLpg 280.2 Eq-load
See page 2-14 for power equation.
Qutput Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)

A tz 3.54 3.69 6.81 12.73 18.72

PADM tz 0.64

Delay' will vary with input conditions. See page 2-16 for interconnect estimates.

- 40559Lk 0016270 743 A
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EAMI

AMERICAN MICROSYSTEMS, INC.

ODTXXN12

Description:

AMIGS 0.6 micron CMOS Standard Cells

ODTXXN12is a 12 mA, non-inverting, TTL-level, output buffer piece with N-channel, open-drain (pull-down).

Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
ODTXXN12
s D 0 L L A 6.3
H Z PADM 217.2
PADM Z = High Impedance

Bolt Syntax:..............ccccoueunne. PADM .ODTXXN12 A;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 326 nA

EQLpg 284.5 Eg-load
See page 2-14 for power equation. '
Output Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter .

From To 15 50 100 200 300 (max)
A tz 1.14 257 4.56 8.58 12.49
PADM tz 0.61

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591L 0016291 LAT N
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ODTXXN16

AMI6S 0.6 micron CMOS Standard Cells

K AMIL

AMERICAN MICROSYSTEMS, INC.

Description:
ODTXXN16 is a 16 mA, non-inverting, TTL-level, output buffer piece with N-channel, open-drain (pull-down).
Logic Symbol Truth Table Pin Loading
Equivalent
A | PADM Load
L L A 6.3
H z PADM 217.3
Z = High Impedance
Bolt Syntax:...............c.co.... PADM .ODTXXN16 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 32.6 nA
EQLpq 289.9 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load {pF)
Parameter
From To 15 50 100 200 300 (max)
A tz1 1.06 2.10 3.60 6.61 9.57
PADM t 7z 0.79

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016292 51k mm
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EAMI

ODTXXN24

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells
Description:
ODTXXN24 is a 24 mA, non-inverting, TTL-level, output buffer piece with N-channel, open-drain (pull-down).
Logic Symhol Truth Table Pin Loading
. Equivalent
A | PADM Load
ODTXXN16
A D . L L A 6.3
H Z PADM 217.3
PADM Z = High impedance

Bolt Syntax:.........c.cccvnennnee. PADM .ODTXXN24 A;

Power Characteristics:

Parameter Vlaue Units

Static IDD (TJ = 85°C) 32.6 nA

EQL,q 2998 Eq-load
Ses page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tz, 0.94 1.71 274 4.75 6.73
PADM tz 1.15

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Bl 405591t 0016293 uys52
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ODTXXEO1

Description:

AMIGS 0.6 micron CMOS Standard Celis

AMERICAN MICROSYSTEMS, INC.

ODTXXEO1 is a 1mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
— ODTXXEOD1
A 1/[1 L A 47
H EN 45
PADM X PADM 217.4
Bolt Syntax:...........ccccooeeeines PADM . ODTXXEO1 A EN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 32.8 nA
EQLpg 285.3 Eqg-load
See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 25 35 50 75 (max)
A tpL 3.60 5.15 6.71 9.09 13.13
PADM tpHL 9.37 13.67 17.93 24.39 35.44
thz 0.82
EN tz 0.39
PADM tzn 3.59 5.23 6.88 9.29 13.12
tn 9.46 13.76 17.98 24.39 35.53

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591L D01kL294 399 mm
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EAMI

ODTXXEO02

AMERICAN MICROSYSTEMS, INC.
AMI6S 0.6 micron CMOS Standard Cells

Description:

ODTXXEO02 is a 2 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable.

Logic Symbol Truth Table Pin Loading

Equivalent
EN A |PADM Load
ODTXXEC2
A N L L L A 47
[
L H H EN 45
PADM H X z PADM 217.4
Z = High Impedance

Bolt Syntax:...........ccooceericeenns PADM . ODTXXEO2 A EN;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 328 nA

EQLpq 2887 Eg-load

See page 2-14 for power equation.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 75 100 150 (max)

A tpLH 2.06 4.80 6.79 8.78 12.76

PADM tpHL 5.19 13.28 19.08 24.88 36.47

thz 1.01
EN tz 0.49
PADM tzH 2.20 4.96 6.93 8.90 12.85
tzL 5.20 13.29 19.10 24.92 36.54

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 4055916 0016295 225 M
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ODTXXE04

.

AMIGS 0.6 micron CMOS Standard Cells

KEAMI

AMERICAN MICROSYSTEMS, INC.

Description:
ODTXXE04 is a 4 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable.

Logic Symbol Truth Table Pin Loading

Equivalent
L —— e A EN | PADM Load
| D L L L A 7.0
H L H EN 5.7
PADM H X z PADM 217.9
Z = High Impedance

Bolt Syntax:..............ccccvn..... PADM .ODTXXEQ4 A EN;
Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 34.3 nA

EQLyq 300.1 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)

A tpLH 1.26 2.68 4.70 8.74 12.75

PADM tpuL 2.92 7.16 13.08 24.95 36.99

thz 1.01
EN tLz 0.46
PADM tzH 1.37 2.83 4.87 8.89 12.86
tzL 295 7.18 13.10 24.98 37.01

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 4055916 0016296 1Ll HE
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AMI

AMERICAN MICROSYSTEMS, INC.

ODTXXEOS

AMIGS 0.6 micron CMOS Standard GCelis

Description:

ODTXXEO08 is an 8 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable.

Logic Symbol Truth Table Pin Loading

Equivalent
EN A | PADM Load
ODTXXE08
A 1\ L L A 2.8
H H EN 4.8
X z PADM 218.6
Z = High Impedance

Bolt Syntax:............cc.ccie PADM .ODTXXEOQ8 A EN;
Power Characteristics:

Parameter Value Units

Static lDD (TJ = 85°C) 374 nA

EQLoy 330.3 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tpLH 1.53 227 3.30 5.32 7.33
PADM tPHL 1.99 4.10 7.18 13.21 19.08

tyz 1.09
EN t 7 1.03
PADM tzn 1.30 2.09 3.15 517 7.10
o 1.96 4,05 7.08 13.10 19.02

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016297 0TS N
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ODTXXE12

AMIGS 0.6 micron CMOS Standard Cells

AMERICAN MICROSYSTEMS, INC.

Description:
ODTXXE12 s a 12 mA, non-inverting, TTL-ievel, tri-state output buffer piece with active low enable.
Logic Symbol Truth Table Pin Loading
Equivalent
 — SED EN A |PADM Load
—la . & L L L A 28
! L H H EN 4.8
ADM H X z PADM 218.9
Z = High Impedance
Bolt Syntax:...............cccoc....... PADM .ODTXXE12 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 37.1 nA
EQLyq 339.5 Eq-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.53 2.16 2.96 4.54 6.19
PADM tpHL 1.73 3.13 512 9.09 13.07
thz 1.25
EN tLz 1.20
PADM tzn 1.32 1.94 2.77 4.39 5.97
tzL 1.64 3.04 5.02 9.00 12.99

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

| 4055316 001L298 T3Iy WM

4-72




EAMI

AMERICAN MICROSYSTEMS, INC.

ODTXXE16

Description:

AMI6S 0.6 micron GMOS Standard Celis

ODTXXE16 is a 16 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable.

Logic Symbol Truth Table Pin Loading
Equivalent
EN A |PADM Load
ODTXXE1B
A & L L A 2.8
v H H EN 48
X 4 PADM 219.0
Z = High Impedance

Bolt Syntax:........................... PADM .ODTXXE16 A EN;
Power Characteristics:

Parameter Value Units

Static |DD (TJ = 85°C) 371 nA

EQLpg 344.9 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tpLH 1.56 213 2.94 4.56 6.18

PADM tpuL 1.57 2.65 4.17 7.15 10.10

thz 1.25
EN t 7 1.39
PADM tzn 1.32 1.94 2.77 4.39 5.97
tn 1.53 2.56 4.05 7.05 10.05

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 001ke299 970
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ODTXXE24

KEAM

AMERICAN MICROSYSTEMS, INC.

A ]
AMIGS 0.6 micron CMOS Standard Cells
Description:
ODTXXE24 is a 24 mA, non-inverting, TTL-level, tri-state output buffer piece with active low enable.
Logic Symbol Truth Tahle Pin Loading
Equivalent
EN A | PADM Load
L L A 28
H H EN 4.8
X z PADM 218.0
Z = High Impedance
Bolt Syntax:......................... PADM .ODTXXE24 A EN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 37.1 nA
EQLyq 354.9 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLH 1.71 2.22 2.96 4.82 712
PADM terL 1.49 2.25 3.31 5.10 6.38
thz 1.25
EN t 2 1.75
PADM tzn 1.36 1.96 277 4.35 5.90
ts 1.40 2.18 3.22 5.16 7.01

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 405591k 0CL630C0 4le A
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EAM

AMERICAN MICROSYSTEMS, INC.

ODTXXXO01

AMIGS 0.6 micron CMOS Standard Gelis

Description:
ODTXXX01 is a 1 mA, non-inverting, TTL-level output buffer piece.
Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
L L Load
H|{ H A | a3
Bolt Syntax:..........cc.ceeeeenennn. PADM .ODTXXX01 A;
Power Characteristics: .
Parameter . Value Units
Static Ipp (T, = 85°C) 313 nA
EQLyqg 2746 Eq-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 25 35 50 75 (max)
A tpLH 3.61 5.18 6.73 9.08 13.13
PADM toHL 9.29 13.69 18.04 24.52 35.24
Delay will vary with input conditions. See page 2-16 for interconnect estimates.

M 4055916 0016301 339 WA
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0DTXXX02

EAMI

AMERICAN MICROSYSTEMS, INC.

]

AMI6S 0.6 micron CMOS Standard Cells

Description:
ODTXXX02 is a 2 mA, non-inverting, TTL-level output buffer piece.

Logic Symhbol Truth Table Pin Loading

A | PADM Equivalent
0DTXXX02
[, L L Load
* L~
H| H A | 33
PADM

Bolt Syntax:............c.cocveeunnene. PADM .ODTXXX02 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T = 85°C) 31.3 nA

EQLpg 277.9 Eg-load

See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
De[ay (ns) Capacitive Load (pF)
Parameter

From To 15 50 75 100 150 (max)
A tPLH 2.07 4.89 6.89 8.87 12.75

PADM tPHL 5.31 13.39 19.16 24.94 36.51

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 001b302 295 M

4-76



KEAMI

AMERICAN MICROSYSTEMS, INC.

ODTXXX04

AMIGS 0.6 micron CMOS Standard Cells

Description:
ODTXXX04 is a 4 mA, non-inverting, TTL-leve! output buffer piece.
Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
L L Load
H| H A | a2
Bolt Syntax:...........cccccceneenne. PADM .ODTXXX04 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T; = 85°C) 317 nA
EQLpg 287.1 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.34 2.76 4.77 8.80 12.82
PADM tPHL 2.96 7.16 13.16 25.10 36.98

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 4055916 0016303 12) W
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0DTXXX08

AMIGS 0.6 micron CMOS Standard Cells

KEAM

AMERICAN MICROSYSTEMS, INC.

Description:
ODTXXX08 is an 8 mA, non-inverting, TTL-level output buffer piece.
Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
QDTXXX08
L L Load
H| H A | 63
Bolt Syntax:..............ocoooeen PADM .ODTXXX08 A,;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 32.6 nA
EQLyg 302.3 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 0.94 1.70 2.74 476 6.74
PADM tpHL 1.76 3.90 6.90 12.88 18.85

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 0016304 ObLS HE
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AMI

ANMERICAN MICROSYSTEMS, INC.

ODTXXX12

[
AMIG6S 0.6 micron CMOS Standard Cells
Description:
ODTXXX12 is a 12 mA, non-inverting, TTL-level output buffer piece.
Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
L L Load
H| H Al 76
Bolt Syntax:....................... PADM .ODTXXX12 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 33.0 nA
EQLyg 313.3 Eqg-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A teLy 0.92 1.52 2.34 3.94 5.55
PADM tPHL 1.39 2.77 477 8.77 12.69
Delay will vary with input conditions. See page 2-16 for interconnect estimates.
M 405591k 00162305 TTY WE
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ODTXXX16

EAMI

AMERICAN MICROSYSTEMS, INC.

|

AMIGS 0.6 micron CMOS Standard Gells

Description:
ODTXXX18 is a 16 mA, non-inverting, TTL-level output buffer piece.

Logic Symbol Truth Table Pin Loading

A | PADM Equivalent
QDTXXX16
A ™~ L L Load
L
H{ H A | 82
PADM

Bolt Syntax:............................ PADM .ODTXXX16 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 33.4 nA

EQLyg 320.2 Eq-load
See page 2-14 for power equation.
Output Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter

From To 15 50 100 200 300 (max)
A tpLH 0.98 1.59 2.38 3.96 5.60
PADM tpHL 1.07 2.29 3.77 6.75 9.75

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591b 0016306 930 M
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EAMI

AMERICAN MICROSYSTEMS, INC.

ODTXXX24

Description:

ODTXXX24 is a 24 mA, non-inverting, TTL-level output buffer piece.

AMIGS 0.6 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
A | PADM Equivalent
ODXO24
A I> L L Load
H| H A | 82
PADM
Bolt Syntax:......cc.coceveverrcrnenne PADM .ODTXXX24 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 33.4 nA
EQLgg 330.3 Eg-load
See page 2-14 for power equation.
Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
A tpLH 1.14 1.68 2.47 4.06 5.67
PADM tpHL 1.08 1.84 2.89 4.92 6.87

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

B 405591k 001bL307 877 W
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IBF1X3

EAM

AMERICAN MICROSYSTEMS, INC.

l@

[ L I S

AMIGS 0.6 micron CMOS Standard Cells

Description:

IBF1X3 is a non-inverting, CMOS-level input clock-driver pad.

Logic Symbol Truth Table Pin Loading

PADM| QC Equivalent
PADM IBF1X3 L | L Load
| PIN ol 8 H | H PADM| 1263
PAD
CMOSs

Bolt Syntax:............................ QC .IBF1X3 PADM;

Power Characteristics:

Parameter Value Units

Static IDD (TJ = 85°C) 28.5 nA

EQLyq 131.6 Eq-load

See section 2-14 for power equation.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Equivalent Loads
F T Parameter
rom ° 1 97 194 291 388 (max)
tpLp 1.43 1.83 2.19 2,51
PADM Qc toHL 1,61 1.92 2.25 2,59

See section 2-16 for interconnect estimates.

B 405591k 001308 703 EE
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ik AMI IBF7X3

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
IBF7X3 is a non-inverting, TTL-level input clock-driver pad.

Logic Symbol Truth Table Pin Loading
PADM| QC Equivalent
PADM BF7X3 L L Load
1| PN o] %L H | H PADM| 1263
PAD
TTL
Bolt Syntax:...........ccccooeeerinnns QC .IBF7X3 PADM;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 26.9 nA
EQLyy 136.1 Eg-load
See section 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay {ns) Number of Equivalent Loads
E T Parameter
rom 0 1 97 194 291 388 (max)
tpLH 0.69 0.85 1.21 1.59 1.94
PADM Qc tpHL 1.31 1.74 2.06 2.40 2.76

See section 2-16 for interconnect estimates.

B 4055916 0016309 bu4T HA
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IIF1X5

AMIGS 0.6 micron CMOS Standard Cells

AMI

AMERICAN MICROSYSTEMS, INC.

Description:
IIF1X5 is a non-inverting, CMOS-level input clock-driver.

Logic Symbol Truth Tabile Pin Loading
Al Q Equivalent
HF1X5 L L Load
CMOS
Bolt Syntax:............................ Q .NF1X5 A;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ = B5°C) 28.5 nA
EQLpq 222.9 Eq-load
See section 2-14 for power equation.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of ﬁjivalent Loads
F T Parameter
rom o 20 116 212 308 404 (max)
A Q tpLH 0.73 0.91 1.06 1.22 1.37
tPHL 0.96 1.10 1.29 1.45 1.58

See section 2-16 for interconnect estimates.

M 4055916 0016310 351 WE
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EAMI

AMERICAN MICROSYSTEMS, INC.

PP6GXBG

Description:

AMIGS 0.6 micron CMOS Standard Cells

PP6GXBG is a Vgg power supply pin for output buffers, input buffers, and core cells combined. The PP6GXBG is
intended for circumstances where output and core busses are tied together. It should not be used in conjunction with
PP8GXPG or PP6GXCG. One PP6GXBG must be used for each ground (Vgg) pin for core cells and input buffers.

PPGGXBG
PIN
pap  &C

—— TO CORE

B 405591k 0C1b311 278 M
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PP6GXBP EAM

AMERICAN MICROSYSTEMS, INC.

ln

AMIGS 0.6 micron CMOS Standard Cells

Description:

PP&GXBP is a Vpp power supply pin for output buffers, input buffers, and core cells combined. The PP6GXBP is intended
for circumstances where output and core busses are tied together. It should not be used in conjunction with PP6GXPP
or PP6GXCP. One PP6GXBP must be used for each power (Vpp) pin.

PP6GXBP
PIN
pap Q€ TO CORE

M 405591b 001b322 134 WM
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EAMI | PP6GXCG

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

PP6GXCG is a Vgg power supply pin for core cells and input buffers only. One PP6GXCG must be used for each ground
(Vss) pin for the core cells and input buffers. )

PP6GXCG
PIN
pap  QC|— TOCORE

B 405591t 0016313 07C W
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PP6GXCP

AMIGS 0.6 micron CMOS Standard Cells

Description:

AMERICAN MICROSYSTEMS, INC.

PPBGXCP is a Vpp power supply pin for core cells and input buffers only. One PP6GXCP must be used for each power
(Vpp) pin for the core cells and input buffers.

PPGGXCP
PIN
PAD ac

— TO CORE

M 405591k 00Lk314 TO? WA
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EAMI PPGGXCW

AMERICAN MICROSYSTEMS, INC.

]
AMI6S 0.6 micron CMOS Standard Cells

Description:

PP6GXCW is an optional power supply pin for connecting additional buses.

PP6GXCW
T ac|l— TOCORE

B 405591t 00LE315 943 WA
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PP6GXPG EAM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

PPEGXPG is a Vgg power supply pin for output buffers only. One PP6GXPG must be used for each ground (Vgg) pin for
output buffers.

PP6GXPG

PIN
PAD PADM | — TO CORE

B 405591k 001L31bL 84T W
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EKAMI PP6GXPP

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

PPEGXPP is a Vpp power supply pin for output buffers only. One PP6GXPP must be used for each power (Vpp) pin for
the core cells and input buffers.

PP6GXPP

PIN

B 4055916 00163217 ?1bL IR
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AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:
PORA is a power-on-reset.

When power is applied, the POR output is asserted low for at least 2 microseconds after the logic circuits become
operational. The active high RESET input also drives the POR signal to its active low state.

For proper operation, user-designed external circuitry must limit the slew rate of Vpp power to a maximum of one volt per

microsecond. This ensures that the reset pulse will be properly output when Vpp falls to zero and immediately returns to
its valid range.

Lagic Symbol Truth Table Pin Loading

RESET |POR Equivalent
R OR L H Load

RESET - H L RESET ‘ 3.7
i 1; PORA

Bolt Syntax:............................ POR .PORA RESET;

Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 30.7 nA
EQLg 59.35 Eq-load

See page 2-14 for power equation.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Equivalent Loads
Parameter
From To 1 13 26 38 | 51(max)
RESET POR tpLH 7064.00
RESET POR tpHL 9.71

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

BN 405591b 001L318 L52 M
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EAMI ODQFE20M

AMERICAN MICROSYSTEMS, INC.

AMIG6S 0.6 micron CMOS Standard Cells

Description:

ODQFE20M is a fundamental mode, enabled crystal oscillator, output buffer pad piece that runs over a frequency range
of 1 MHz - 20 MHz. Qi is the input from IDQC3. E is the oscillator high input enable. PADM is the bond pad to the Xtal-
out. .

Logic Symbol Logic Schematic
Qc E
/ {E—T—D . T T\;—[D"I‘* COGFE?
\ - ’ H T
IIDQC:3
Xtal-in Xtal-out
Truth Table Pin Loading
PADM| E  Ql Equivalent Load
L L H *PADM 217.4
H H L E 54
Ql 8.7
Bolt Syntax:..............ccceccee PADM .ODQFE20M E QI ;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 32.0 nA
*EQLpg 289.5 Eq-load
*See page 2-14 for power equation.
Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 75 100 150 (max)
tpLu 3.75 8.89 12.55 16.20 23.51
E PADM tpHL 3.32 8.41 12.04 15.67 2293
tpLH 3.14 8.21 11.89 15.58 2295
al PADM tpHL 3.26 8.35 11.98 15.60 22.85

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Design Notes:
The ODQFE20M is the output cell of a two cell oscillator circuit. The QI pin is to be connected the QO pin of the IDQCS3 oscillator input receiver piece.

Two package pins are required to create a complete oscillator.
M 4055916 0016319 599 W
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AMERICAN MICROSYSTEMS, INC.

ODQFE99K

AMIGS 0.6 micron CMOS Standard Celis

Description:

ODQFE99K is a fundamental mode, enabled crystal oscillator, output driver pad piece that runs over a frequency range
of 32kHz - 1 MHz. Ql is the input from IDQC3. E is the oscillator high input enable. PADM is the bond pad to Xtal-out.

Logic Symbol Logic Schematic
99K ODQFE9SK]
e
Qt
PADM
Xtal-in Xtal-out
Truth Table Pin Loading
PADM| E QI Equivalent Load
L H H *PADM 217.4
H L L E 41
Ql 4.0
Bolt Syntax:........................ PADM .ODQFE99K E QI ;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 31.7 nA
"EQLpy 2793 Eg-load
*See page 2-14 for power equation.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 25 35 50 75 (max)
tpLH 6.57 9.48 12.35 16.70 24.20
E PADM torL 6.74 9.49 12.24 16.37 23.30
tpLH 6.70 9.59 12.52 16.95 22.92
al PADM tprL 6.61 9.47 12.28 16.41 21.82

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Design Notes:

The ODQFESSK is the output cell of a two cell oscillator circuit. The QI pin is to be connected the QO pin of the IDQS3 oscillator input receiver piece.
Two package pins are required to create a complete oscillator.

B 405591k DO0lbL320 200 W
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EKAMI ODQTE6OM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

Description:

ODQTEG0M is an enabled crystal oscillator, output driver pad piece that runs over a frequency range of 20 - 60 MHz. QI
is the input from the IDQC3. E is the oscillator high input enable. PADM is the bond pad to Xtal-out.

Logic Symbol Logic Schematic
Qc E
I
e L“i—e, ODQTESO! \_ﬁmlﬁ ODUTESO!
o ﬁ,% oy 0 L < @[ﬂw - i T = ' \[>O““\
PADM L |ID003
Xtal-in Xtal-out
Truth Table Pin Loading
PADM ‘ E Ql Equivalent Load
L L H *PADM 217.9
H H L E 54
Ql 8.7
Bolt Syntax:...........cccoeevennnn. PADM .ODQTE60M E QI;
Power Characteristics:
Parameter Value Units
Static ‘DD (TJ = 85°C) 32.0 nA
"EQLpy 297.5 Eqg-load
*See page 2-14 for power equation.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter
From To 15 50 100 200 300 (max)
tpL 257 5.26 8.97 16.36 23.91
E PADM topL 1.08 4.61 8.33 15.77 23.22
tpLH 1.84 4.49 8.25 15.72 23.15
Ql PADM toL 1.91 453 8.30 15.77 23.14

Delay will vary with input conditions. See page 2-16 for interconnect estimates.

Design Notes:

The ODQTEGOM is the output cell of a two cell oscillator circuit. The QI pin is to be connected the QO pin of the IDQC3 oscillator input receiver piece.
Two package pins are required to create a complete oscillator.

B 4055916 0016321k 147 WM
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Overview

American Microsystems, Inc. (AMI) provides a wide
selection of Megacells for use in the development of
ASICs; they ease the design of “systems on silicon”. Chip
designers today are faced with short time-to-market at
the same time gate arrays and standard cells are allowing
designs of up to several hundred thousand gates.
Complex elements allow greater functionality without
adversely affecting a design schedule. In fact they can
accelerate time-to-market.

Megacells also provide industry standard functions that
have been proven in silicon. Reducing design time, board
space, system costs, and power requirements while
increasing reliability and performance, AMI Megacells
enable the ASIC designer to develop chips that take on
the characteristics of systems.

The terms megacell, megamacro, megafunction,
macrocell, core and other trademarked terms are
prevalent in the industry today. These terms are often
interchangeable, and some have specific meaning to
various companies. They refer to complex blocks of logic
that implement a digital function. Often the function is
compatible to a standard product like an 8051. Other
times the function is more generic; a configurable PCI
controller, for example. Sometimes there is associated
physical data, sometimes not. “Core” often refers to a
complex function that has hand-packed physical data and
an associated standard physical interface. it cannot be
modified by the end user.

At AMI we refer to all complex functions as Megacells.
These are broken down into Cores (8051 and 6502 code
compatibles etc.), peripherals (UARTs, SCSI controllers,
timers, RTCs etc.), datapath (multipliers, adders, shifters
etc.), and FIFOs.

AMI offers a selection of soft Megacells that duplicate the
function of industry standard parts (core processors and
peripherals), and Megacells developed by using
parameterized logic synthesizers (Datapath and FIFOs).

AMI's strategy is to make all megacells soft. This works
well except for certain FIFOs that require the use of RAM
(a hard cell). Some megacells are defined using VHDL
while others are netlist based. There is no associated
physical data with AMI's megacells. The physical mask
jayout will be different for each instance depending on
other functions being used, the place-and-route tools,
and process technology. Because our Megacells are soft,
they are technology independent and many can be
customized to meet your particular needs.

Megacell
Overview

Why Megacells

Using megacells in designing ASICs has several
advantages. Megacells help decrease design time and
cost by providing large building blocks that are the
equivalent of standard products and functions. The power
consumption of a soft megacell can be greatly reduced in
comparison to the HMOS standard product that it
replaces. Also, because several functions can be put ona
single die, printed circuit board space and capacitance
can be saved and the power requirements to get signals
on and off ICs are minimized.

Reliability and system costs improve because of
decreased part and pin counts. Also, because the
megacell is typically implemented in a process
technology smaller than the original standard product,
performance can be several times that of the standard
product.

Core Processors and Peripherals

The Core Processor and Peripheral megacells are
designed to duplicate the function of industry standard
parts. The datasheets for these megacells are intended
to give a short overview, to define cell pinout and to
outline any functional differences between AMI's
megacell and the industry standard part. Detailed
functional information can be found in any standard
device datasheet.

Core Processors

MEGACELL FUNCTION
MG29C01 4-Bit microprocessor slice
MG29C10 Microprogram controller/sequencer
M320C25 DSP processor
M320C50 DSP processor
MG6B5C02 8-Bit microprocessor
M8042 8-Bit slave microcontroller
M8048 8-Bit microcontroller
MG80C85 8-Bit microprocessor
MGMC32 Core processor, 8032 compatible
MGMC32i MGMC32 with ICE port
MGMC32FB Core processor, 8032FB compatible
MGMC32SD | Reduced function MGMC32
MGMC51 Core processor, 8051 compatible
MGMC51I MGMC51 with ICE port

B 4055916 00lb322 242 MM

5-1

2
)
3]
@
o
]
b=




Megacelis

Megacell
Overview

EAMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

MEGACELL FUNCTION Datapath
MGMCS51FB | Core processor, 8051FB compatible MEGACELL FUNCTION
MGMC51SD | Reduced function MGMCS51 MGAXxxyyDv Adder
Peripherals MGAxxyyEv | Adder-subtractor
MEGACELL FUNCTION MGBxxyyAv Barrel/arithmetic shifter
MG1468C18 | Real-time clock MGBxBy Barrel shifter
M16C450 UART MGBxxyyCv Arithmetic shifter
M6402 UART MGCDxxAv Decrement Counter
MG845 CRT controller MGCUxxAv Increment Counter
M765A Floppy disk controller MGCxxAv 2-function comparator
M8251A Communication interface USART MGCxxBv 6-function comparator
M8253 Programmable interval timer MGDxxAv Decrementer
M82530 Serial communications controller MGixxAv Incrementer
MG82C37A Programmable DMA controller MGhxxB Incrementer/decrementer
MG82C50A Asynchronous comm. element MGMxxyyDv | Multiplier
MG82C54 Programmable interval timer MGMxxyyEv | Multiplier-accumulator
MGB82C55A Programmable peripheral interface MGSxxyyAv Subtractor
MG82C59A Programmable interrupt controller FIFOs
M8490 SCSlI controller MEGACELL FUNCTION
MB5C30 Serial communications controller MGFxxyyC1 Latch-Based FIFO
MB8868A UART MGFxxxxyyD | Synchronous FIFO
M91C36 Digital data separator MGFxxxxyyE | Asynchronous FIFO
M81C360 Digital data separator Soft Megacells
MFDC Floppy disk controller Soft Megacells provide extreme flexibility with regard to
> - - design changes, testability, fault grading, design
MGI2CsL I“C Serial bus slave transceiver checking, process selection, and whether the design is
Datapath, FIFOs are built with fully static logic and no internal tristates.
Most of these megacells are produced using Since no physical entity is associated with the Megacell,

parameterized synthesizers which allow the creation of
various megacell sizes and speeds.. They can be
optimized for either minimum delay, minimum gate count
or can be designed to meet a specified delay.

These synthesizers produce soft megacell schematics in
the ASIC Standard Library and are available on various
workstations. The datasheets contain a functional
description, a pin description, and sample equivalent
gate counts with sample delays.

B 405591k 00Lkk323 TiT M@

its characteristics and functions can be changed or
deleted. For example, to change the initial conditions of
the MGMC51 output ports, it is only necessary to change
the output port flip-flop in each port cell from a set type of
flop to a reset type of flop.

By deleting unused functions, gate count can be
minimized. For example, if a timer or UART is not being
used, it can be deleted resulting in a lower gate count.
Running the simulations, as one would do after any
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Megacell
Overview

design change, validates correct implementation of the
design change.

However, it is in design checking where the strengths of
the soft Megacell approach become obvious. Electronic
design has benefited from the recent introduction of
software programs that check many aspects of the
design, including set up and hold times for flip-flops, the
possibility of asynchronous race conditions, and the fault
coverage of the test vectors. The netlist implementation of
the Megacell can be subjected to these checks along with
the rest of the circuitry. Behavioral models, which are
frequently used with hard Megacells, bypass these
checks.

Since the soft megacell uses only components of the
ASIC standard library, process dependencies in the
design are minimized, if not completely removed. As a
result, the design can be ported to new technologies as
they become available. This means not only future cost
savings, but extended voltage and temperature operation
as well.

Bidirectional Pins

Many of AMI's Megacells are functional equivalents of
standard products which have bidirectional pins. A
bidirectional pin can be either an input or an output. To
make our megacells easier to use and to reduce the
possibility of excess current, AMI has split these single
bidirectional pins into three pins: input, output and
control.

If it is necessary to recombine these pins into a single
bidirectional pin, the logic in the following figure can be
used. if the bidirectional pin is to become a pin on the
ASIC, this logic can come from a pad cell. Often the
control pin controls a bank of bidirectional pins.

Split-Pins to Bidirectional-Pin Logic

megacell | pad or core logic

control :
! bidirectional
output 1 '
input ‘—<]J
Testing

Testability of Megacells in ASIC designs is important.
Usually, additional logic is necessary to simplify testing.
Providing either direct or multiplexed input and output
pins for controlling and observing the Megacell can
greatly simplify testing and system debugging. This
dictates that designs are contained in packages having at
least as many pins as the Megacell with the highest pin
count.

If some pins on the ASIC will be multiplexed between
their normal function and a megacell function a test-mode

will be needed to apply the simulation patterns to the5_3

Digital Soft Megacells

megacell. When enabled by this test mode, the megacell
pins are connected to the pins of the ASIC. The supplied,
or independent, simulation patterns can then be run to
develop a test or to verify the functionality of the
Megacell.

There are a number of ways to implement a test-mode.
The simplest is to use an otherwise unused pin. Another
approach is to use two or three ASIC pins and determine
an unused condition in normal operation. This condition
can then be used to enable the test-mode. Finally, in a
bus oriented design, it may be possible to write to an
unused register bit to signify test-mode.

Timing

Because AMI's Megacells are technology independent
the electrical and timing characteristics of the design will
depend on the process, layout, and implementation.
When the Megacell is included in a design, delays can be
estimated using the customer-preferred logic simulator
and delay calculator. Post-layout simulations using actual
capacitance numbers will provide even more accurate
timing characteristics.

Datapath Megacells are designed to have delays that
meet the user’s timing requirements. These delays may
change slightly when the Megacells are incorporated into
the ASIC.

Our Core Processor and Peripheral Megacells have
simple pin-to-pin relationships with all input changes
expected on the cycle boundary. Some Megacell clocks
expect signals that are in the return-to-one or return-to-
zero format. Functional timing diagrams are available for
Megacells that have more complex timing relationships.

Electrical Characteristics

AMP's Megacells do not have any direct external
connections to the pins of an ASIC. All necessary
connections should be made with pad buffers external to
the Megacell. The selection of the pad buffer--if one is
used--is up to the system designer, and that selection will
establish the DC electrical characteristics of the final
design.

All inputs to the Megacells are one to four logical loads.
All outputs are buffered so that loading on a given pin will
not affect the internal operation.

Ordering and Availability

To order a Megacell, complete the “ASIC Megacell Order-
form”, available from any AMI databook, and submit by
fax (208-234-6659), email (megacells@poci.amis.com),
or from AMI's internet homepage (http://www.amis.com).
Current Megacell information can also be obtained at
AMI's homepage.

Prices for Megacells are charged on a per-use basis. This
charge is encountered each time the cell is used on a
new design. A few Megacells also have an associated
royalty. Contact Marketing for a price quote.
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Features

* A high-performance, low-power CMOS megacell
featuring functional compatibility with the industry
standard 2901

» Soft megacell technology allows customizing of function

» Uses the ASIC Standard Library for technology
independence

* 4-Bit cascadable bit-slice

» Eight function ALU including addition, two subtraction
and five logic operations on two operands

« Microprogrammable with three groups of three bits each
for ALU function, destination control and source operand

« Two address architecture provides independent access
to two working registers

« Five source ports for data selection
« Four status flags including carry, zero, overflow and sign

LOGIC SYMBOL
MG29C01
QOO ——
. Q30—
——— |(8:0) Fo
— Qol F3l——
— Q3I GN|——
— RAMOI PNl—
—— RAMSI COoUTl———
— CIN . OVR|——
— CLK RAMOO———
RAM3O——
OEON |——
OE3N—
— [)(3:0)
— A(3:0) Y(3:0) b
— B(3:0)

MG29C01
4-Bit Microprocessor

Digital Soft Megacells

Description
The MG29C01 is a high-performance 4-bit cascadable
microprocessor.

The MG29C0t offers the designer a simple and

methodical approach to designing bit-slice
microprocessors, high-speed ALUs and boolean
machines.

The MG29C01 consists of a fast ALU, a 16-word by 4-bit
two port RAM and the required decoding, multiplexing and
shifting circuits. The microinstruction word consists of nine
bits divided into three groups. Bits 0-2 select the ALU
source operads. Bits 3-5 select the ALU function and bits
6-8 select the destination register.

The ALU allows for several arithmetic functions which
include: unsigned addition and subtraction, two's
complement and one’s complement addition and
subtraction, and decrementing. The ALU also produces
the status bits: overflow, carry-out, FO. Boolean functions
offered include: AND, OR, XOR, XNOR, INVERT, PASS,
ZEROQ, and MASK.

The MG29C01 also includes a 16-word by 4-bit register, a
4-bit Q register, and various sources for the ALU.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology and process independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.

B 4055916 0016325 892 M
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4-Bit Microprocessor ANERGAN MCROSYSTENS N\

-
Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
1(8:0) Input The nine instruction lines.
CIN Input | Carry into the ALU.
CLK Input The clock input.
D(3:0) Input Data inputs. These data may be selected as one of the ALU sources. D(0) is the LSB.

The address inputs to the register stack, used to select which register's contents are

A(3:0) INPUt | 2vailable through the A port. A(0) is the LSB.
B(3:0) Inout The address inputs to the register stack used to select which registers contents are
: P avaitable through the B port. B(0) is the LSB.
Q00. Q30 The input and output shift lines for the LSB and MSB of the Q register, allow for shift up
’ 1o and shift down operations. Q3 is the MSB. Q0Q is valid when OEON is low and Q30 is
Qot, Q3l ; ;
valid when OE3N is low.
FO Output | Becomes active when all four ALU outputs are low.
F3 Output | The most significant ALU output bit.

GN, PN Output | The generate and propagate outputs of the ALU, can be used to for carry look-ahead.
CouTt Output | Carry out of the ALU.

OVR Output _Overﬂow._lndlqates the result of an arithmetic two’s complement operation has overflowed
into the sign bit.
OEON Output | A low on this pin indicates Q0O and RAMOO are valid.
OE3N Qutput | A low on this pin indicates Q30 and RAM3O are valid.
gﬁ’:\,l/l%g The input and output shift lines for the LSB and MSB of the register stack, allow for shift

e} up and shift down operations. RAM3 is the MSB. RAMOQO is valid when OEON is low and

Megacells

RAMOI, . : :
RAM3I RAM3O is valid when OE3N is fow.
Y(3:0) Output | Data outputs. These outputs are connected to either ALU or A port of the register stack.

Equivalent Gates

STANDARD CELL GATE ARRAY
810 1000

B 405591k 001L32L 729 W
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AMERICAN MICROSYSTEMS, INC.

MG29G10

12-Bit Microprogram Gontroller

M

Features

« A high-performance, low-power CMOS megacell
featuring functional compatibility with the industry
standard 2910

- Soft megacell technology allows customizing of function

« Uses the ASIC Standard Library for technoiogy
independence

« 12-Bit internal elements can address up to 4069 words of
microcode

- 16 sequence control instructions, most are conditional on
state of internal loop counter and/or external conditional
input

+ 12-Bit down counter is pre-settable for repeating
instructions or counting loop iterations internally

« Four microprogram address sources including 9-level
stack, microprogram counter, branch address bus, and
internal holding register

- internal decoder function controls output enables for
three branch address devices

LOGIC SYMBOL
MG29C10
CCN
—Q CCENN FULLN jo——
—C! PLN [O—
—— RLDN MAPN lO——
VECTIN [O——
—CLK
’_
D(11:0)
Y(11:0) o
e 1(3:0)

Digital Soft Megacells

Description

The MG29C10 is a high-performance 12-bit microprogram
controller. It functions as an address sequencer for

controlling the execution of microinstructions in
microprogram memory.
It also controls conditional branching to any

microinstruction within its 4096 word range. There are nine
levels of subroutine nesting with return linkage and looping
capability provided by a last-in, first-out stack.

The MG29C10 has four sources for providing the 12-bit
address during each microinstruction. These four sources
are as follows:

1. A direct external input.

2. Aregister/counter (R) which retains data loaded
during an earlier microinstruction.

The last-in, first-out stack/file (F).

The address counter/register which usually
increments the addresses.

The MG29C10 consists of six functional blocks: an
instruction PLA, a multiplexer, a register/counter, a zero
detector, a 9-word by 12-bit stack, a microprogram counter
register, and an incrementer.

> w

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.

BE 4055916 0016327 kbt MR
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MG29C10

12-Bit Microprogram Controller

KAMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacelis
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
CCN Input Used as test input criterion. Active low.
CCENN Input Enables CCN. Active low.
Ci Input Carry input to the low order of the microprogram counter.
RLDN Input Forces loading of register/counter regardiess of instruction or condition. Active low.
CLK Input Master input clock.
D(11:0) Input Direct data input to register/counter and multiplexer. D(0) is the LSB.
1(3:0) Input Instruction inputs. 1(0) is the LSB.
FULLN Output | Goes low when the internal stack is full. Active low.
PLN Output | Used to select #1 source (usually a pipeline register) as the direct input source.
MAPN Output | Used to select #2 source (usually a mapping ROM or PLA) as the direct input source.
VECTN Output | Used to select #3 source (usually an interrupt starting address) as the direct input source.
Y(11:0) Output | Address to microprogram memory. Y(0) is the LSB.

Equivalent Gates

STANDARD CELL

GATE ARRAY

1,350

1,950

B 4055916 9016328 571 HR
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KEAMI

AMERICAN MICROSYSTEMS, INC.

M320C25
DSP

Features

* AMI's implementation of 3Soft's MegaMacro®
¢ Functionally compatible with the industry standard
* Uses AMI’s ASIC Standard Library for technology

independence
*» 32-bit ALU/accumulator
* 16 X 16 parallel multiplier
* 16-bit shifter

* Up to 64k words of program memory

* Up to 64k words of data memory
* 16-bit timer

* Serial port

* Equivalent gates: 17,000

LOGIC SYMBOL
M320C25

—{ DI0-15 AQ-15 fremerreme
—— READY NDS ——
— NHOLD NPS ——
— NINTO NIS |——

— I NINT1 NSRT“;V;

— NINT2

—— NBIO NHLZ
OD0-15 e
—NRS NDEN ——
———1 NX2 NBR ——
— NSYNC NHLDA
—— MPNMC NIACK ———
—— CLKR NMSC ——
— CLKX XF j——
— bR CLLKOUT ——
FSA CLKOU;')Z( —
—— FSXi NDXE ——
— MDO-15 FaxXD
m— BZDO0-15 NFSXE ——
= BODO0-15 NRDBO ———
BTDO-15 NWRBO ——
NRDB1 ——
NWRB1 ——
NRDB2 ——
NWRB2 ——
RAQ-7
WAD-7 e
BZWAD-7 e
BZRAQ-7 [
MAD-11 e
NMWE ——
NMOE ———

Digital Soft Megacells

Description

The M320C25 is a digital signal processor with separate
data and program memory, both of which may be up to 64k
words. It has a 16-bit shifter, a 16 X 16 bit parallel multiplier
and a 32-bit ALU/accumulator. Instructions are pipelined
and it can perform single-cycle multiply/accumulate
instructions. It contains a 16-bit timer, eight auxiliary
registers, an eight-level hardware stack, sixteen input and
sixteen output channels, and a serial port. It is fully
compatible, including instructions execution times, with
industry standard devices.

The M32C25 contains no RAM or ROM but provides
functional interconnect signals for connecting to memory
blocks. If internal program memory is required, a single
port RAM (or ROM) block of up to 4k X 16 may be
connected to the M320C25 (also the 256 X 16 internal
data RAM block 0 may be configured as program
memory). If internal data memory is required 1,2 or 3
blocks of dual-port RAM may be connected to the
M320C25. Block 0 and 1 can be up to 256 X 16 and block
2upto 32 X 16.

M 405591k 00lk329 u43s WA

5-9

2
D
©
©
o
)
=




Megacells

M320G50

DSP

Digital Soft Megacells

Features

» AMI's implementation of 3Soft's MegaMacro®

* Functionally compatible with the industry standard
* 32-bit ALU/accumulator

* 16 X 16 parallel multiplier

¢ 16-bit shifter

* 16-bit parallel logic space

AMI

AMERICAN MICROSYSTEMS, INC.

Description

The M320C50 is a digital signal processor with separate
data and program memory. The program memory may be
up to 64k words. The data memory may be up to 64k
words, up to 32 words of which may be global access. It
has 64k 16-bit /O ports, sixteen of which are memory
mapped. The central ALU has a 32-bit arithmetic logic unit,
a 32-bit accumulator and accumulator buffer, a 16-bit
scaling shifter, and a 16 X 16 parallel multiplier. A separate

» Up to 64k words each of program and data memory parallel logic unit can perform bit manipulations on any
* 64K |/O space
* Interrupt controller

*» Serial port and TDM serial port
» Equivalent gates: 40,000

data memory location or control/status register. It has eight
auxiliary registers, an eight level hardware stack, and a
four stage instruction pipeline. The M320C50 contains no
ROM or RAM but provides functional interconnect signals
for connecting to memory blocks

Peripherals are controlled through 28 memory-mapped

LOGIC SYMBOL registers and consists of: a timer, a serial port, a time-

division-multiplexed serial port, a programmable wait-state
generator, an interrupt controller, and the I/O ports.

LT

The M320C50 is compatible, including instructions
execution times, with industry standard devices.

HIIIIH!\HIIIIIIIgl\!!\\!\IHHHH|HH|HHHHIII
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MG65C02

8-Bit Core Microprocessor

Features

« High-performance, schematic-based megacell

« Functional compatibility with the industry standard 6502
- Soft megacell technology allows customizing of function

« Uses the ASIC Standard Library for technology
independence

» 8-Bit Microprocessor

» Fully Static Design

« 0-33 MHz Operation

« 64 kbytes Program Address Space
+ Enhanced Instruction Set

« Supports Bit Manipulation

« 72 instructions and 212 opcodes

+ 15 address modes

« Interrupt Capability

LOGIC SYMBOL
MG65C02

—— RDYI ROYO —
— RESN RWN —
— IRQN SYNC ——
——C NMIN VPN ——
—— SON MLN 00—
—— PHI2IN PHITOUTN 00—
PHI20UT —
A(15:0) frmmmm
—d DBI(7:0) DBO(7:0) [

DBEN

Digital Soft Megacells

Description

The MGB5C02 is an 8-bit microprocessor which is
compatible with the industry standard W65C028S. It has
been designed to be compatible with both the original
NMOS 6502 and the newer CMOS variations from various
vendors.

The MG65C02 runs all 6502 opcodes as well as the new
Enhanced Instruction set which include the new bit
manipulation opcodes - RMB, SMB, BBR, BBS, and WAI
and STP instructions. The latest functions are also
incorporated in the MG65C02 such as Bus Enable, Vector-
Pull, and Memory Lock. It accesses 65 kbytes of
addressable Memory. It is fully static allowing the external
clock to stop in either state. Operation frequency follows a
range of 0 MHz, for low power or standby modes, to more
than 25 MHz for high speed applications.

Soft Megacells

The MGB5C02 is designed as a soft megacell in the ASIC
standard library, which allows it to be used with other logic
and/or megacells. The soft megacell approach has
advantages of design flexibility and portability, and a path
for future cost reduction by process migration. It can be
used in gate array or standard cell circuits. The core allows
access to pins and functions not available in the industry
standard 6502.

A soft megaceil is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.

B 405591k 001L33) C9b W
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Megacelis

MG65C02

- m
8-Bit Core Microprocessor AVERCAN MCROSYSTEVE, N

KEAM

lo

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTION
AO-A15 (0] Address to memory.
DBOO-DBO7| O Data bus output. Valid when DBEN is high.
DBI0-DBI7 | Data bus Input. Should be valid when DBEN is low.
DBEN o Data Bus Enable.
RDYI | Ready Input, active low. Stops the internal clock.
RDYO (0] Ready Output. The WA instruction uses this pin to bring RDY!I low.
RESN 1 Active low Reset.
IRQN | Active low Interrupt.
NMIN I Active low Non-maskable interrupt.
SON | Active low sets the overflow bit in the status word.
RWN 0 Read/Write. Active low for write.
SYNC O Synchronize. Active during opcode fetch cycle.
VPN O Vector Pull, active low. Low during interrupt vector access.
MLN (0] Memory Lock, active low. Low during Read-Modify-Write (RMW) portion of RMW instructions.
PHI2IN | Clock.
PHITOUTN O Clock. Out of phase with C2IN.
PHI20UT O Clock. In phase with PHI2IN. it also goes high with the STP instruction.
Equivalent Gates
STANDARD CELL GATE ARRAY
2,950 3,850

B 4055916 001k332 TZ2 MM
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KAMI M8042

- -
AVERCAN MICROSYSTEMS NG 8-Bit Slave Microcontrolier

Digital Soft Megacells

Features Description
» AMI's implementation of 3Soft's MegaMacro® The M8042 is an 8-bit slave microcontroller. This

« Functionally compatible with the industry standard 8042  Microcode-free  design is software compatible with
. y compatible with the industry industry standard discrete devices. It can address data

* Uses AMI's ASIC Standard Library for technology RAM of up to 256 bytes and program RAM or ROM of up
independence to 4K bytes. If program memoary is implemented with RAM
« Up to 256 bytes of data memory a special down-load mode is available to program the

RAM. An 8-bit timer/counter and 18 1/O pins are available.

Data is transferred between the M8042 and a master CPU
through separate input and output data bus buffers.

« Up to 4K bytes of program memory
» Memory down-load mode

» 8-bit timer/counter Communication can be controlled by two DMA
» DMA, interrupt or polled operation supported handshaking lines or by interrupts.
» Power saving modes The M8042 has two power saving modes; soft power down

mode and hard power down mode. In soft power down
mode the clock to the ALU is stopped but the timer/counter
and interrupts are still active. In hard power down mode

» Equivalent gates (does not include RAM or ROM):
Standard Cell - 2,750; Gate Array - 3,500
the clock to the entire M8042 is stopped.

LOGIC SYMBOL
° Signals are present that allow the end user to choose the
M8042 appropriate memory block for each implementation. This

—] B(0-7 2T I — allows memory size to be configured, and if necessary, the

— |B0-7 NBEN —— program memory block may be implemented as "down-

—_— Gl0-7 OBQ-7 e loadable” RAM.

—A0 o4 As no I/O cells are included in the design, all bidirectional

—NXd NCE0-7 lines (the Data Bus, the Port1 and Port2 buses) are split

—|NC8 FAQ-7 into input and output sections, and have associated control

—NWR FOO-7 lines for enabling and disabling 3-state buffers where

—|NRD NFWE — appropriate. There are individual enable lines for each of

—|NSS MO-11 e the Port1 and Port2 outputs. This allows implementation of

— T DIM|—— the 'quasi-bidirectional’ pins feature of the original device. "
ARES NMOE | — There is only one clock input (NX1), this is again due to the [l
EA T00 fact !hat there are no I/O cells in the design. The output of g
SSH NTOE a suitable crystal oscillator /0 cell should be connected to )
NTST PROG this input. XOFF (which is high true) is used to disable the §

— Fl0-7 NMWE oscillator IO cell in power saving mode.

m—{ MDO-7 NFOE |—— This megacell requires the use of ROM and RAM which

—— HIM XOFF | —— can be ordered from the AMI Memory group.

A per-use fee is associated with this megacell. Contact the
factory for more information.

B 4055916 001L333 969 =N
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Megacells

A AMI

- - ’
8-Bit Microcontroller AVERGAN MCAOSYSTENS, NG

Digital Soft Megacells
Features Description
» AMI’'s implementation of 3Soft's MegaMacro® The M8048 is an 8-bit microcontroller. This microcode-free

design is software compatible (including instruction

* Functionall ible with the industry standai L L ’ h
unctionally compatible wit Inausiry rd execution times) with industry standard discrete devices. it

* Uses AMI's ASIC Standard Library for technology can address data RAM of up to 256 bytes and program
independence RAM or ROM of up to 4k bytes. If program memory is
+ Up to 256 bytes of data memory implemented with RAM a special down-load mode is

available to program the RAM. An 8-bit timer/counter and

* Up to 4K bytes of RAM or ROM program memory 27 /O lines are available, and both internal and external

* Memory down-load mode interrupts are supported.
+ 8-bit timer/counter The M8048 has two power saving modes; soft power down
« Power saving modes mode and hard power down mode. In soft power down

mode the clock to the ALU is stopped but the timer/counter
and interrupts are still active. In hard power down mode
the clock to the entire M8048 is stopped.

LOGIC SYMBOL A per-use fee is associated with this megacell. Contact the
factory for more information.

« Equivalent gates:
Standard Cell - 2,770; Gate Array - 3,470

M8048

— BI0-7 BOO-7 e
— |B()-7 NBEN ——
— CI0-7 OBO-7

—INXq NBO-7
—{ NDLW 0C0-7 e
NDLR NCBO-7 e
—NINT FAO-7 s
FOO-7 frmmmme
NSS NFWE ——
0 MO-11
—n PSEN |——
— NRES DLM b—o
——EA NMOE |
— SSH ALE |——
——NTST Too|——
— F10-7 TOEN|
—{ MDO-7 PROG |—
— HIM NWR|——
NRD |——
NMWE |——
NFOE ——
XOFF b——

B 405591k 00LE33u 4T M
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AMERICAN MICROSYSTEMS, INC.

Features

» A high-performance, low-power CMOS megacell
featuring functional compatibility with the industry
standard 8085 and 8085A

« Soft megacell technology allows customizing of function

» Uses the ASIC Standard Library for technology
independence

» Full support of extended instruction set, and standard
8080 and 8085/8085A instruction sets

« Runs over 10,000 CP/M® programs
« Direct addressing to 64 kbytes
» Four Interrupt inputs (one non-maskable)

LOGIC SYMBOL
MG80C85
—CK CLKB2 ——
—— HOLD HLDA ——
—— INTR INTAN O—
— RST5.5 S0 ——
— RST65 8t ——
—— RST75 IOM ——
——1 TRAP WRN D——
——J RESETN ALE ——
RO |——
1 [

PRLE:)) m—

—— sID AD(7:0) e
SOD|——

B 4055916 001b335
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_ MG80Cs5
8-Bit Microprocessor

Digital Soft Megacells

Description

The MG80CS85 is an 8-bit microprocessor which features
complete functional compatibility with industry standard
8085s and 8085As, and includes support for the special
extended instruction set. Its design incorporates an
onboard system controller, clock generator, serial /O port
and direct addressing capability to 64K bytes of memory.
The MGB80CS8S5 utilizes a multiplexed data bus, with 16-bit
addresses split between an 8-bit address bus and an 8-bit
data bus.

The MG80CB85 is a macrocell building block for ASIC Logic
design. Thus it can be used in conjunction with existing
standard cell and gate array libraries to incorporate into
original customer IC designs for lower overall system
costs.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.
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Megacells

MG80C85

EAM
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B'B I‘ M I cronrucessor AMERICAN MICROSYSTEMS, INC.
D

.
Digital Soft Megacells
Pin Description
SIGNAL | TYPE SIGNAL DESCRIPTIONS
A(15:8) 0 High Address Bus. The most significant 8 bits of the memory address. A(15) is the MSB.
AD(7:0) l{e] Low Address and Data Bus. The low order memory address bus multiplexed with the data bus.
ALE 0 Address Latch Enable. This signal occurs during the first clock state of a machine cycle.
CLK (0] Clock. The period of CLK is twice the period of the CLKBY2 input.
HLDA (0] Hold Acknowledge. Indicates that the CPU has received the HOLD request.
HOLD | Hold Request. indicates another master is requesting the use of the address and data buses.
Interrupt Acknowledge. This active low signal indicates that the interrupt request input (INTR) has
INTAN 0 .
been recognized and acknowledged.
INTR | Interrupt Request. When INTR goes HIGH, it will inhibit the Program Counter, generate an INTA)
signal, and sample the data bus for a RESTART or CALL instruction.
I0/M 0 Machine Cycle Status. See S0 and S1 status bits for further details.
RDN, o Read and Write Control. These active low signals indicate that selected memory or /O device is to
WRN be read or written to. They are high impedance during HOLD, HALT and RESET modes.
Ready. This signal is set to HIGH during read or write cycles to indicate that the selected memory
READY | o .
or /O device is ready to send or receive data.
RESETN | Reset in. This active low signal sets the Program Counter to zero, and resets the interrupt enable
(INTE) and HLDA flip-flop.
RO O Reset Out. Indicates that the CPU is being reset.
RST7.5 Restart Interrupts. These inputs provide three maskable interrupts which invoke an automatic
RST6.5 | internal restart. RST7.5 is the highest relative priority, followed by RST6.5 and RST5.5. All three
RST5.5 interrupts have a higher priority than INTR.
SO,8t, o Status Outputs. These signals provide an indication of the machine status during any given cycle.
IOM The status may be latched by the falling edge of the ALE signal.
SID | Serial Input Data. Data on this pin is loaded into accumulator bit 7 during a RIM instruction.
SOD 0O Serial Output Data. This signal is set or reset by the SIM instruction.
TRAP | Trap Interrupt. The highest priority non-maskable restart interrupt.
CLKBY2 | Clock by Two. This is the input clock source, used to drive the internal clock generator.
Equivalent Gates
STANDARD CELL GATE ARRAY
TBD TBD

B 4055916 001633L L73 WA
5-16




KAMI

AMERICAN MICROSYSTEMS, INC.

MGMC51 Family

8-Bit Gore Microcontrollers

Features

» Functionally compatible with the industry standard 8051
family.

« Several configurations to choose from; including PCA,
emulation-port and reduced-function options.

« Schematic-based, uses the ASIC Standard Library for
technology independence.

» Fully Static Design, 0-40 MHz operation.

» Low Standby Current At Full Supply Voltage.

+ 64 kilobytes of Data and Program Address Space.
*» Boolean Processor and serial port.

« Access To Special Function Register Bus.

LOGIC SYMBOL
MGMC51
Control Ports
PORARST S
CLKIN p20-P27 |——
ALE P10-P17 |——
EA PO0-PO7 |
PSEN
MRESET ROM [nterface
RESET ROMAD-ROMA12
B-CLOCK ROMDO-ROMD7

SFR Interface
SFAO-SFA6

RAM interface
RAMDO0-RAMDO7

]

SFDO-SFD7 RAMAC-RAMA7

SFRD RAMDIO-RAMDI7

SFWR RAWR
Description

AMI's MGMC51 ASIC microcontroller family is a set of 8-
bit microcontrollers that are functionally compatible with
the industry standard 8052 and 8052FB. All members of
the MGMC51 family are built around the same core
processor and use the same instruction set. They differ
only in the number and types of peripherals and whether
the bidirection pins are left as bidirectional or split into
input, output and control signals. The MGMC51
configurations have bidirectional pins and the MGMC32
configurations have had the bidirectional pins removed.
None of these controllers contain ROM or RAM, the user
should add any desired memory.

Digital Soft Megacells

All controllers are supported by a multiple source, two level
interrupt capability. The core processor supports up to 256
bytes of scratchpad RAM and up to 64K of ROM. The size
of the internal ROM may be adjusted to meet a specific
application.

MGMC51/MGMC32

The basic MGMC51 contains four 8-bit paraliel ports, two
external interrupt sources, three timer/counters, a serial
port, and power management. it is compatible with the
8052.

MGMC51SD/MGMC325D
The MGMC51SD removes the serial port.
MGMC511/MGMC32]

The MGMC511 takes an MGMC51 and adds an emulator
port. This port allows the end user to generate special
bond-out parts that can be used to create a professional
in-circuit emulator even though the ASIC pinout does not
match the original 8051 footprint.

MGMC51FB/MGMC32FB

These two configurations add a programmable-counter
array, a watchdog timer, and an emulator port to the
MGMC51. They are compatible with the industry standard
8052FB.

These configurations duplicate existing microcontrollers
and will meet the requirements of most applications.
However, the MGMC51 is not limited to just these
configurations. The internal SFR bus has been made
available to the designer. This allows the designer to place
their own application into the SFR address space where it
may be directly operated on by the 8051 instruction set.

Since the MGMC51 microcontrollers are ASIC soft
Megacells in the ASIC Standard Library, they obtain their
AC and DC characteristics from the process that they are
manufactured in. This allows the end user to select both
the strengths of the output buffers and type of input buffer
desired for each pin. And by choosing the appropriate
process, it is possible to obtain low voltage operation at
supplies of 3 volts or less. The process also provides for
the maximum processor speed. A 40 MHz speed is
obtainable. And since the design is fully static, the clock
may be stopped at any time and in either state in order to
minimize power.

B 4055916 D0lb6337 504 HN
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Megacells

MGMGC51 Family
8-Bit Core Microcontrollers

KEAMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTION
P30-P37 10 Port 3
P20-P27 10 Port 2
P10-P17 10 Port 1
P00-PO7 10 Port 0
RESET | Reset. Resets to location 0 only.
PORARST | Initializes the Power On Reset.
MRESET | Master Reset.
EA 10 External Address. 10 used with some In Circuit Emulators.
ALE 10 Address Latch Enable.ls an input for special modes during reset.
PSEN 10 Pro_gram Store Enable. Enables external ROM fetch. Is an input for special modes
during reset.
CLKIN I Clock input.
B-CLOCK o Buffereq Clock. Runs at half the XTAL2I frequency. Can clock synchronous
memories.
ROMAQ-ROMA12 (0] ROM Address Bus.
ROMDO-ROMD?7 | ROM Data Bus.
SFAQ-SFA6 0o Special Function Register Address Bus.
SFDO-SFD7 10 Special Function Data Bus.
SFRD o Special Function Write Strobe.
SFWR 0 Special Function Read Strobe.
RAMAG-RAMA7 0 Scratchpad RAM Address Bus.
RAMDO0-RAMDQO7?7 O Scratchpad RAM Data Out Bus.
RAMDI0-RAMDI7 | Scratchpad RAM Data In Bus.
RAWR 0 Scratchpad RAM Write.
RARD (0] Scratchpad RAM Read.

Equivalent Gates (does not include ROM or RAM)

STANDARD CELL GATE ARRAY
MGMC51SD 7,370 9,200
MGMC51 8,800 11,000
MGMC511 9,200 11,700
MGMC51FB 11,720 14,750

B 4055916 001L338 440 WA
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MG1468C18
Real-Time Clock

Features
« A high-performance, low-power CMOS megacell

« Functionally compatible with the industry standard
146818

* Soft megacell technology allows customizing of function

« Uses the ASIC Standard Library for technology
independence

+ 12- or 24-hour clock with a.m and p.m. mode
» Leap year and end-of-month recognition
* Programmable alarm

LOGIC SYMBOL
MG1468C18

—IAs

——(Q|CEN

— 1 CKFS

—CLK CLKOUT ——

—Dbs ENTXL ——

—{MoT IRON p——

—Ips SQW ——
RAMWE [

— () RESETN oLk

—] STBYN

—C WRN

] [
s ADI(7:0) DO(7:0) e
meed RAMDI(7:0) RAMDO(7:0) jremsaemn

Digital Soft Megacells

Description

The MG1468C18 Real-Time Clock is a peripheral device
which may be used with various processors/computers. It
combines these features: a complete time-of-day clock
with alarm and one hundred year calendar; and a
programmable periodic interrupt and square wave
generator.

The Real-Time Clock is designed for use as a battery
powered element, including all the common backed-up
functions such as RAM, time and calendar.

The megacell has been partitioned with battery backup
application in mind. For purposes of electrical isolation the
multiplexed address and data bus is split into input and
output sides. The split avoids any possible conduction
paths which result when the outputs of the tristate buffers
in a portion of the chip, which could be without power, are
connected to active or tristate outputs of powered circuits.

If not using battery backup, it is possible to configure the
megacell to appear to the rest of the ASIC as if the data
bus were bidirectional using ENTXL.

This megacell requires the use of an external 64-byte by 8-
bit RAM with outputs always enabled. This RAM, in the
correct process, can be ordered from the AMI Memory

group.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.

B 405591k 0016339 347 N
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Viegacells

MG1468C18 AMIL

-
B e a I 'Tl m e c I 0 c k AMERICAN MCROSYSTEMS, INC.

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
ADI(7:0) Inout Multiplexed bidirectional address and data bus. May be combined with the DO(7:0) bus
’ P using the ENTXL signal.
AS Input Address strobe. The falling edge of AS latches the address from the ADI bus.
CEN Input Chip enable, active low.
CKFS Input Selects the output frequency of CLKOUT. When CKFS=1, the frequency of CLKOUT will

equal CLK. When CKFS=0. the frequency of CLKOUT will equal CLK/4.
CLK Input Time-base input for the time functions of the Real-TIme Clock.
CLKOUT Output | Output at the time-base frequency divided by 1 or 4.
DO(7:0) Output | Data output bus. May be combined with the ADI(7:0) bus using the ENTXL signal.

Data Strobe. The DS signal is used with the WRN signal to latch write data from the AD!
bus and output data to the DO bus.

DS Input

Input’Output bus control. Used to create a multiplexed address/data bus external to the
ENTXL Output | RTC. When ENTXL = 0, this external bus should be put in output mode, indicating a read
cycle. If ENTXL = 1, the bus should be in a high-impedance state, allowing external drive.

IRQN Output | Interrupt request, active low. Signifies an interrupt condition is present.
MOT Input Allows selection between Motorola (MOT=1) and Intel (MOT=0) bus timing.
PS Input Power sense. Used to control the Valid RAM and Time bit in register D.

RAMCLK Output | RAM clock. An output from the megacel used to clock timed RAMSs.
RAMDI(7:0) Input RAM data into the megacell.
RAMDO(7:0) | Output | RAM data coming out of the megacell.

RAMWE Output | RAM write enable.

RESETN Input Megacell reset active low. Does not affect the clock, calendar or RAM functions.
STBYN Input | Stand by, active low. Prevents access to the RTC.
sQw Output | Square wave output from one of the 15 taps provided by the 22 internal-divider stages.
WRN Input | Write enable, active low. Used with the DS pin to read and write data.

Equivalent Gates'

STANDARD CELL GATE ARRAY
2,000 2,500

1. Does not include RAM.

B 4055916 0016340 279 A
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AMERICAN MICROSYSTEMS, INC.

M16G450
UART

Features
« AMI's implementation of 3Soft's MegaMacro®
« Functionally compatible with the industry standard

» Uses AMI’s ASIC Standard Library for technology
independence

« Programmable word length, stop bits and parity
* Programmable baud rate generator

* Interrupt generator

* Loop-back mode

» Scratch register

+» Equivalent gates:
Standard Cell - 1,700; Gate Array - 2,250

LOGIC SYMBOL
M16C450

— D10-7 DAQ-7 |mm—
— INCE NDVL ——
_ iAo IRQ ——
— Al NOUT2 |——
—ao NOUT! ——
— INADS NRTS ——
— {NRD NDTR ———

NBAUD —
—|\WR SOUT f—o
-— CLK
— MR
~—— NTST
——— NDCD
— NRI
— NDSR
— NCTS
— RCLK
— {SIN

Digital Soft Megacells

Description

The M16C450 is a universal asynchronous receiver/
transmitter (UART) which is fully programmable by an 8-bit
CPU interface. It supports word lengths from five to eight
bits, an optional parity bit and one or two stop bits. If
enabled the parity can be odd, even or forced to a defined
state. A 16-bit programmable baud rate generator and an
8-bit scratch register are included. Eight modem control
lines and a diagnostic loop-back mode are provided.

An interrupt can be generated from any one of 10 sources.

Transmission is initiated by writing the data to be sent to
the Transmitter Holding Register. The data will then be
transferred to the Transmit Shift Register together with a
start bit and parity and stop bits as determined by the Line
Control Register. The bits to be transmitted are then
clocked out of the transmit shift register by the transmit
clock (NBAUD) which comes from the baud rate generator.

If enabled, an interrupt will be generated when the
Transmitter Holding Register becomes empty.

Data is clocked into the receiver by the receive clock
(RCLK). The receive clock should be 16 times the baud
rate of the received data. A filter is used to remove
spurious inputs which last for less than two periods of
RCLK. When the complete word has been clocked into the
receiver the data bits are transferred to the Receiver Buffer
Register to be read by the CPU. The receiver also checks
for a stop bit and for correct parity as determined by the
Line Control Register.

if enabled, an interrupt will be generated when the data
has been transferred to the Receiver Buffer Register.
Interrupts can also be generated for incorrect parity or a
missing stop bit (frame error).

The output modem control lines; NRTS, NDTR, NOUT1
and NOUT2 can be set or cleared by writing to the Modem
Control Register. The current status of the input modem
control line; NDCD, NRI, NDSR and NCTS can be read
from the Modem Status Register. Bit 2 of this register will
be set if the NRI modem status line has changed from low
to high since the register was last read.

If enabled, an interrupt will be generated when NDSR,
NCTS, NRI or NCD are asserted.

A per-use fee is associated with this megacell. Contact the
factory for more information.

B 4055916 0016341 T35 MM
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Megacells

M6402
UART

KAMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

Features
» AMI’'s implementation of 3Soft's MegaMacro®
+ Functionally compatible with the industry standard

* Uses AMI's ASIC Standard Library for technology
independence

« Programmable word length, stop bits and parity
» Double-buffered receiver and transmitter
» Overrun, parity and framing error detection

« Equivalent gates:
Standard Cell - 580; Gate Array - 750

LOGIC SYMBOL
M6402

—{ TBR1-8 RBR1-§ prmem
— NTBRL DR F——
— 1Pl PE ——
—EPE OE——
—1sBs FE ——
—{cLst TRE

TBRE|—
——icLs2 RO
——{CRL
—— TRC
—— RRC
— RAI
——NDRR
—— MR
——NTST

Description

The M6402 is a full-duplex universal asynchronous
receiver/transmitter (UART). It supports word lengths from
five to eight bits, an optional parity bit and one or two stop
bits. It can detect overrun, parity and framing errors in the
received character.

The M6402 differs from the M8868A in that the master

reset clears the TRE output to "0" and does not initialize
the receive buffer.

A per-use fee is associated with this megacell. Contact the
factory for more information.

B 4055916 0016342 971 M
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KAMI

AMERICAN MICROSYSTEMS, INC.

M6845
CRT Controller

Features
» AMI's implementation of 3Soft's MegaMacro®
» Functionally compatible with the industry standard

» Uses AMI's ASIC Standard Library for technology
independence

« Alphanumeric, semi-graphic and full-graphic capability
+ Alphanumeric screen formats of up to 16K characters
« Programmable horizontal and vertical sync pulses

- Programmable cursor format and blink rate

« Light pen register

» Interlaced or non-interlaced scan modes

» Equivalent gates:
Standard Cell - 2,100; Gate Array - 2,700

LOGIC SYMBOL
M6845

el D)[0-7 DRO-7 |
—NCS NVDL ———
— |Rs MAD-13

E RAQ-4 e

aNw HSYNG ——
— lLpsTB VSYNG

CLK EDISP|—
— NRESET ECURS
—{ NTST

Digital Soft Megacells

Description

The M6845 is a highly programmable controller designed
to generate the timing and control signals necessary to
meet a wide range of CRT (Cathode Ray Tube) based
video controllers. It is programmed by an 8-bit CPU
interface. It can address a character memory of up to 16K,
which can represent one or more pages of characters. It
can provide hardware scrolling through pages in multiple
page setups. The position and width of the horizontal and
vertical sync pulses are fully programmable, as is the size
location and blink rate of the cursor.

The horizontal counter is clocked by the CLK input and
counts from 0 up to the value stored in the Horizontal Total
register. The counter output is used by the horizontal sync
block to generate the HSYNC pulse, as defined by the
Horizontal Sync. Position and Sync. Width registers, and
by the display address generator block to produce the
character memory address.

The raster counter is incremented by the horizontal
counter and is used to count scan lines. The output is
available on the row address lines (RAQ-4).

The vertical counter is incremented by the raster counter
and is used to count character lines. The output is used by
the vertical sync block to generate the VSYNC pulse, as
defined by the Vertical Sync. Position and Sync. Width
registers, and by the display address generator block to
produce the display memory address.

The frame counter is incremented by the vertical counter
and is used to count display frames. The output is used by
the cursor control block to blink the cursor at a rate
determined by register 10.

By using both the display memory address and the row
address an address space of 512K is available for use in
graphic displays.

Addresses are provided during retrace to provide refresh
for dynamic RAMs.

The light pen register will latch the display memory
address when the LPSTB line goes high.

A per-use fee is associated with this megacell. Contact the
factory for more information.
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Mlegacells

M765A

Floppy Disk Gontroller

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

Features

» AMI’s implementation of 3Soft's MegaMacro®

+ Functionally compatible with the industry standard
* Uses AMI's ASIC Standard Library for technology

independence
« IBM System 3740 format

+ IBM System 34 format Perpendicular recording format

Data rates up to 1.25 Mbps
+ Directly addresses 256 tracks
* 255 step recalibrate command
* Programmable write precompensation

* 16 byte FIFO
» Equivalent gates:

Standard Cell - 7,100; Gate Array - 9,300

LOGIC SYMBOL
M765A

m—— DBIO-7 DBOO-7
— INcs NDBD
— _{NWR DRQ
— a0 SYNC
—— NDACK DS3

DSs2

e DS1

——— RDAT

DSo
— WND STP
—1 INDEX DIR
——— FLT WE
— TRKO PS1
— WRP PS0
—TSD WDAT
—— RDY SIDE
—— DRV1 HDLD
— ' DRvVO FLTR
— MBDR TG43
—— WCLK MFM
—|CK IDLE
— | RSET APD
— PRE; MDL
—}NSL
—INSM FTR
—NTEST

CITTEIT TR T T

Description

The M765A is a floppy disk controller which also supports
tape drives. This microcode-free design is compatible with
industry standard discrete devices. It supports 1BM
System 3740 (FM), IBM System 34 (MFM), Perpendicular
500K BPS and Perpendicular 1M BPS formats. It supports
4 Mb floppy drives and is capable of data rates up to 1.25
Mbps. It provides drive select and motor signals, and
supports drives with tunnel erase heads. It has
programmable write precompensation and a 16 byte data
FIFO. It can directly address 256 tracks and has the ability
to access an unlimited number. The recalibrate command
can step 255 tracks.

The M765A can be connected to a M91C360, or similar,
data separator to form a complete floppy disk controller.

A per-use fee is associated with this megacell. Contact the
factory for more information.

B 4055916 9016344 74y mE
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KEAMI

AMERICAN MICROSYSTEMS, INC.

M8251A

Serial Communication Interface

Features
« AMI's implementation of 3Soft's MegaMacro®
« Functionally compatible with the industry standard

» Uses AMI's ASIC Standard Library for technology
independence

« Synchronous and asynchronous operation

« Full duplex, double buffered transmitter and receiver
- Internal or external character synchronization

» 1X, 16X and 64X clock modes

« Framing, parity and overrun error detection

* Equivalent gates:
Standard Cell - 1,500; Gate Array - 2,000

LOGIC SYMBOL
M8251A

e 1D0-7 DAO-7 o
——INCS DAC —

oND OSDET
s oser—
—INWR

LK NDTR——

XD ——

——1TXc TXE ——
—|RXC TXROY [
—{NDSR AXRDY ——
—INeCTS Toa——
— |ispET
—|RxD
— RES
——NTST

Digital Soft Megacelis

Description

The M8251A is a universal synchronous/asynchronous
receiver/transmitter (USART) communications interface. It
supports asynchronous communications with five to eight
data bits, parity and one, one and a half, or two stop bits. It
can provide automatic break detection. It supports
synchronous communications with one or two SYNC
characters, with internal or external SYNC detection. Both
the transmit and receive data paths are double buffered. It
has four modem control lines.

The M8251A is fully programmable by an 8-bit CPU
interface.

The operating mode of the M8251A is programmed by
writing to the mode control registers and SYNC registers,
using the 8-bit CPU interface. Transmission can then begin
by writing to the transmit buffer. Data is clocked out of the
transmitter by the transmit clock (TXC), which canbe 1, 16
or 64 times the baud rate. The data stream is clocked into
the receiver by the receive clock (RXC), whichcanbe 1,16
or 64 times the baud rate. In synchronous mode character
reception will not begin until the SYNC character, or
characters, are detected. When each character has been
received it is transferred to the receive buffer to be read by
the CPU interface.

The MB8251A has output signals to indicate when the
transmit buffer is empty (TXRDY), when the receive buffer
is full (RXRDY) and when the SYNC characters have been
detected (OSDET, DSDET). Two input (NDSR, NCTS) and
two output (NRTS, NDTR) modem control signals are also
provided. A further input (ISDET) is provided for use with
an external SYNC detector.

A per-use fee is associated with this megacell. Contact the
factory for more information.

M 4055916 0016345 6A0 HE
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Megacells

M8253
Programmable Interval Timer KAMI

Digital Soft Megacells

Features Description

+ AMI's implementation of 3Soft's MegaMacro® The MB8253 contains three independent 16-bit timer/

» Functionally compatible with the industry standar counters that can be programmed over a common 8-bit
un Y pat y dard CPU interface. It can be used for timing external events,

* Uses AMI's ASIC Standard Library for technology producing fixed delays or producing repetitive waveforms.
independence The current value of each of the counters can be latched

* Three independent 16-bit counters and read back over the CPU interface.

« Binary or BCD counting A per-use fee is associated with this megacell. Contact the

« Six counter modes factory for more information.

« Equivalent gates:
Standard Cell - 2,500; Gate Array - 3,250

LOGIC SYMBOL

M8253

{ 1D0-7 DAQO-7
A0 NOD
Al QuUTO
NCS OUT{
NWR ouT2

NRD
CLKO
GATEOQ
CLK1
GATE1
CLK2
GATE2
NTM

T

L
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M82530
%mﬂ‘m@mlmgﬁ Serial Communications Controller

Digital Soft Megacells

Features Description
» AMI's impiementation of 3Soft's MegaMacro® The M82530 serial communications controller has two
. ; ; ith the i independent  full-duplex channels which  support
Functionally compatible with the industry standard asynchronous, bit synchronous (SDLC, HDLC and SDLC
* Uses AMI's ASIC Standard Library for technology loop mode) and byte synchronous (MONOSYNC,
independence BISYNC) communication modes. NRZ, NRZI and FM
« Asynchronous and synchronous modes data encoding/decoding are supported. The M82530
. includes a baud rate generator and a digital phase-focked
MONOSYNC, BISYNC and SDLC supported loop for each channel. Two diagnostic modes: local
* SDLC loop-mode supported loopback and automatic echo are available. The M82530
+ NRZ, NRZI and FM encoding/decoding is fully programmable by an 8-bit system interface, which

includes a six source interrupt controller. The interrupt

* Two indspendent full-duplex channels controller has external signals that allow it to be daisy-

» Digital phase-locked loop for each channel chained with other interrupt controllers.
» Baud rate generator for each channel Each of the two identical channels in the M82530 contain
« Local loop-back and automatic echo modes a transmitter, a receiver, a baud rate generator, a digital

phase-locked loop and a clock selector. The clock selector
provides the clocks for the transmitter and the receiver
blocks. The clocks can be programmed to come from one
of two external clocks, from the baud rate generator, or

+ Equivalent gates:
Standard Cell - 9,400; Gate Array - 12,200

LOGIC SYMBOL derived from the receiver data stream by the phase-locked
M82530 loop. In addition to the two serial communication channels
there is a common 8-bit system interface and a six source
2:3;7 Sggé ‘ interrupt controller.
— Incs NRDQA |—— The transmitter has a transmit shift register into which data
— Ibne NRDQB —— to be transmitted is loaded. This data is loaded from the
— 1ANB NINT —— transmit buffer, sync characters and flags are loaded
— INWR IEQO— automatically from the sync registers. In SDLC mode a
—{NRD NSYAQ ——— zero insertion block will insert zeros into long strings of
— ININTA NSYAE — ones. A CRC generator produces a CRC check word for *
B TRCAQ |—— appending to message blocks. The output data stream JEES
— I nsval NT(ngi — then passes to a data encoder block which can produce [
— {1TReAl NDTRA NRZ, NRZI or FM encoded formats. The final output S
— |RTCA selector allows the output to come from the receiver in %
— IpDA ng’g — diagnostic or loop modes.
—|NCDA NSYBE |— The receiver input selector allows the received data
— | NCTSA TRCBO|— stream to come from the transmitter in diagnostic modes
— | NsvBl NTCBE|— or through a 1-bit delay, which is required in SDLC loop
— | TRCBI TOB|—— mode. The input stream then passes to a decoder to
—|RTCB NDTRB|—— convert it into NRZ format. The data stream then goes into
——|RDB NRTSB|—— the receive data shift register. The receive data shift
— | NcDB register can be extended to 16-bits for detecting 16-bit
NCTSB sync characters, and can automatically delete the extra
NRST zeros that were inserted into the data stream in SDLC
— NTST mode. A CRC checker can be used in synchronous

modes. The received data characters are transfered to the
receive data FIFO and parity, frame or CRC errors are
transfered to the receive error FIFO.

A per-use fee is associated with this megacell. Contact the
factory for more information.

B 40559L6 0016347 453 I
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MG82G37A K AMI

AMERICAN MICROSYSTEMS, INC.

Megacells

Programmahle DMA Controller

Digital Soft Megacells

Features

* A high-performance, low-power CMOS megacell
featuring functional compatibility with the industry
standard 8237/8237A

+ Soft megacell technology allows customizing of function

* Uses the ASIC Standard Library for technology
independence

+ Compatible with 8080/85, 8086/88, 80286/386 and
68000 uP families

* Four independent maskable DMA channels with
autoinitialize capability

« Memory-to-memory transfer

« Fixed or rotating DMA request priority

* Independent polarity control for DREQ and DACK signals
* Address increment or decrement selection

+ Cascadable to any number of channels

LOGIC SYMBOL
MG82C37A
—( EOPIN EOPON D——
EOPEN O
—dI0RIN IORON [O——
—d IOWIN IOWON O——
I0EN O——
— CSN ADSTB |——
— CLK AE ——
— READY MEMRN [D——
—— RESET MEMWN O——
— HLDA HRQ ——
= DREQ(3:0) DACK(3:0) e
mn{ DBI(7:0) DBO(7:0) |
DEN [0——
— Al(3:0) AO(3:0) e
AEN D——
F\p2 ) —
Description

The MG82C37A is a high-performance, programmable
Direct Memory Access (DMA) controller offering functional
compatibility with the industry standard 8237/8237A. It
features  four  channels, each independently
programmable, and is cascadable to any number of
channels. Each channel can be programmed to
autoinitialize following DMA termination.

In addition, the MG82C37A supports both memory-to-
memory transfer capability and memory block initialization,
as well as a programmable transfer mode.

The MG82C37A is designed to improve system
performance by allowing external devices to transter data
directly with system memory. High speed and very low-
power consumption make it an ideal component for
aerospace and defense applications. The low-power
consumption also makes it an attractive addition in
portable systems or systems with low-power standby
modes.

The MG82C37A DMA controller is a state-driven address
and control signal generator designed to accelerate data
transfer in systems by moving data from an 1/0 device to
memory, or memory to an /O device. Data transfers are
direct, rather than being stored enroute in a temporary
register.

The MG82C37A also mediates memory-to-memory block
transfers and will move data from a single location to a
memory block. Temporary storage of data is required, but
the transfer rate is significantly faster than CPU processes.
The device provides operating modes to carry out both
single byte and block transfers of data.

The organization of the MG82C37A is composed of three
logic blocks, a series of internal registers and a counter
section. The logic blocks include the Timing Control,
Command Control and Priority Encoder circuits.

The Timing Control block generates internal timing signals
from the clock input and produces external control signals.

Command Control decodes incoming instructions from the
CPU, and the Priority Encoder block regulates DMA
channel priority.

The internal registers hold internal states and instructions
from the CPU. Addresses and word counts are computed
in the counter section.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.

B 405591k 0016348 39T IR
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MG32C37A
%CAAMI Programmahle DMA CGontroller

Digital Soft Megacells

Pin Description

SIGNAL TYPE SIGNAL DESCRIPTIONS
Al(3:0) | Input address bus. During Idle Cycle, addresses which control register to be loaded or read.
AO(3:0) (@] Low output address bus. During active Cycle, lower 4 bits of the transfer address.
AEN o Control line used to determine when AO(3:0) and A(7:4)} is valid. Active low.
A(7:4) 6] High Address Bus. During active Cycle, upper 4 bits of the transfer address.
ADSTB (6] Address Strobe. Controls latching of the upper address byte.
AE (0] Address Enable. Enables the higher order address byte onto the system address bus.
CLK | Clock Input. May be stopped for standby operation.
CSN | Chip Select, active low.
DACK(3:0) 0] DMA Acknowledge. Informs a peripheral that the requested DMA transfer has been granted.
DBI(7:0) | Data Bus input ports.
DBO(7:0) 0 Data Bus output ports.
DEN 0] Control line, active low. Used to determine when DBO(7:0) is valid.
DREQ(3:0) | DMA Request. DMA service is requested by activation of the channel from a specific device.
EOPIN | End of Process, active low. Force termination of DMA.
EOPON (0] Indicates when DMA is finished.
EOPEN (0] Control line used to determine when EOPON is valid. Active low.
HLDA | Hold Acknowledge. Indicates the CPU has released control of the system buses.
HRQ o Hold Rquest. Requests control gf the system buses. HRQ is issued following a request for
DMA service (DREQ) from a peripheral, and is acknowledged by the HLDA signal.
IORIN | I/O Read, active low. Idle Cycle: CPU input control signal for reading the Control Registers.
IORON 0 Active Cycle: Output control signal to read data from a peripheral device during a DMA cycle. "
IOWIN | I/O Write, active low. Idle Cycle: CPU input control signal for loading the control registers. o
IOWON (0] Active Cycle: Output control signal to load data to a peripheral device during a DMA cycle. g
IOEN (@] Control line active low. Indicates when IORON, IOWON, MEMRN and MEMWN are valid. 8
MEMRN o Memory Read, active low. MG82C37A reads dgta from a selepted memory address during a =
DMA Read or Memory-to-Memory transfer. Valid when IOEN is low.
MEMWN o Memory .Write, active low. MG82C37A writes dgta toa selectgd memory address during a
DMA Write or Memory-to-Memory transfer. Valid when IOEN is low.
READY | Extends the Memory Read and Write pulse widths to accommodate slow I/O peripherals.
RESET | Reset. Asynchronous signal clears internal registers and puts the MG82C37A in Idle Cycle.
Equivalent Gates
STANDARD CELL GATE ARRAY
3,000 3,800

B 4055916 0016349 226 WA
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Megacells

MG82C50A

Async. Communication Element

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

Features

» A high-performance, low-power CMOS megacell
featuring functional compatibility with the industry
standard 8250

* Soft megacell technology allows customizing of function

* Uses the ASIC Standard Library for technology
independence

» Single megace!l UART/BRG

+ On chip baud rate generator 1 to 65535 Divisor
"generates the BAUDOUTN (16x) clock

« Prioritized interrupt mode

* Microprocessor bus oriented interface

* Modem interface

* Line break generation and detection

* Loopback mode

*» Double buffered transmitter and receiver

LOGIC SYMBOL
MG82C50

— cs0

— cst

—( GSeN

—( ADSN DDIS ——no

— MR GSoUT |——

—Q RDN BAUDOUTN [0—

— G WRN RTSN O——

—— CLKIN oTEN b

— ROLK INTRPT |——

— cTsN

—— DSRN

— DcoN

— RIN ’J

— A@20) OUTIN
OUT2N p—

—1sN SOUT |——

=i DI(7:0) DO(7:0) prmamme

DEN O——

Description

The MG82C50A Asynchronous Communications Element
(ACE) is a high-performance programmable Universal
Asynchronous Receiver/Transmitter (UART) and Baud
Rate Generator (BRG) on a single megacell. The device
supports data rate from DC to 625K baud (0-10MHz
clock). It is functionally compatible with the industry
standard 8250.

The ACE receiver circuitry converts start, data, stop and
parity bits into a parallel data word. The transmitter
circuitry converts a parallel data word into serial form and
appends the start, parity and stop bits. The word length is
programmable to 5, 6, 7 or 8 data bits. Stop bit selection
provides a choice of 1, 1.5 or 2 stop bits.

The Baud Rate Generator divides the clock frequency by a
divisor programmable from 1 to 2'%-1 to provide standard
RS-232C baud rates. The BAUDOUT programmable clock
output provides a buffered oscillator or a 16x (16 times the
data rate) baud rate clock for general purpose system use.

To meet the system requirements of a CPU interfacing to
an asynchronous channel, the modem control signals
RTSN, CTSN, DSRN, RIN, DCDN are provided.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.

B 4055916 0016350 Tuda HE
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MG82C50A
MMM}I Async. l:ommunic_ation Elemen!

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
RDN | Read, active low. Causes the register selected by A(2:0) o be output to D(7.0).
WRN | Wirite, active low. Causes data from the data bus D(7-0) to be input to the MG82CS50A.
DD<|3((77(2.))) (I) Data Bus inputs and outputs, DI(0) and DO(0) are the LSBs.
DEN (0] Controt line used to determine when DO(7:0) is valid. Active low.
A(2:0) I Register Select. Selects the intemnal registers during CPU bus operations. A(0) is the LSB.
CLKIN I Clock in. Clock connection for the internal Baud Rate Generator.
SOUT o] Serial Data Output. Serial data output from the MG82CS0A transmitter circuitry.
CTSN | Clear to Send, active low. Indicates that data on SOUT can be transmitted.
DSRN | Data Set Ready, active low. Indicates the modem is ready to exchange data.
DTRN o] Data Terminal Ready, active low. Indicates to that the MGB2C50A is ready to receive data.
RTSN o Request to Send, acf(ive Iow Indica?es data is ready to transmit. In half duplex operations, RTS is
used to control the direction of the line.
BAUDOUTN (¢] Baud out clock. Rate is the CLKIN frequency divided by the specified divisor in the BSR.
OUTIN,OUT2N | O Outputs 1and 2, active low. Asserted by setting MCR(2,3) high. Inactive during loop mode.
RIN i Ring indicator, active low. Indicates that a telephone ringing signal has been received by the modem
or data set.
DCDN i Data Carrier Detect, active low. Indicates that the data carrier has been detected by the modem or
data set. .
MR | | Master Reset. Forces the MGB2C50A into an idle mode. %
INTRPT 0] Interrupt Request. Goes active when an interrupt has occurred if enabled by the [ER. S
SIN I Serig] Dat.a In_put. $erial data input frorr.1 thg communication line or modem to the MG82C50A g
receiver circuits. Disabled when operating in the loop mode.
CS0,CS1,C82N 1 Chip Selects. Enables WRN and RDN. Latched by the ADSN input.
CSOuUT 0O Chip Select Out. Indicates the megacell has been selected by active CS0, CS1 and CS2N.
DDIS 0] Driver Disable. Used to disable an external transceiver when the CPU is reading data.
ADSN | Address Strobe, active low. Latches A(2:0) and CS0, CS1 and CS2N inputs.
RCLK | Bayc! Rate Clock. This ?npu‘l is the 16x Baud Rate Clock for the receiver section of the MG82C50A.
This input may be provided from the BAUDOUT output or an external clock.
Equivalent Gates
STANDARD CELL GATE ARRRAY
2,000 2,500

M 405591k 0016351 984 WM
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Megacelis

MG82C54

Programmable Interval Timer

Digital Soft Megacelis

Features

* A high-performance, low-power megacell featuring
functional compatibility with the industry standard 8254

* Soft megacell technology allows customizing of function

* Uses the ASIC Standard Library for technology
independence

* Available in several AMI process technologies
» Three independent 16-Bit counters

* Six programmable counter modes

« Status read-back command

* Binary or BCD counting

LOGIC SYMBOL
MG82C54

—C] RDN
—C WRN
— A0
— Al
—(C CSN

—— CLKO
— GATEO
— CLK1
——— GATE1
— CLK2
— GATE2

ouUTo ——

outT1 ——

ourz——

DO(7:0)
OEN [o——

—{ DI(7:0)

Description

The MG82C54 is a counter/timer megacell that includes
complete functional compatibility with the industry
standard 8254, Designed for fast operation, it has three
independently programmable 16-bit counters and six
programmable counter modes. Counting can be
performed in both binary and BCD formats. Speed will
depend on what AMI process technology is chosen.

The MG82C54 offers a very flexible, hardware solution to
the generation of accurate time delays in microprocessor
systems. A general purpose, multi-timing element, it can
be used to implement event counters, elapsed time
indicators, waveform generators plus a host of other
functions.

AMIL

AMERICAN MICRDSYSTEMS, INC.

Major functional blocks include read/write logic, control
word register, and three programmable counters.

The read/write logic block generates internal control
signals for the different functional blocks using address
and control information obtained from the system. The
active LOW signals, CSN, RDN and WRN are used to
select the MG82C54 for operation, read a counter, and
write to a counter (or the control word register)
respectively. CSN must be LOW for RDN or WRN to be
recognized.

The inputs A0 and Alare used to select the control word
register, or one of the three counters that is to be written to
or read from. AQ and A1 connect directly to the
corresponding signals of the microprocessor address bus,
while CS is derived from the address bus using either a
linear select method, or an address decoder device.

The MG82C54 has a control word register which is a write
only register. It is selected by the read/write logic block
when A0 and A1=1. When CSN and WRN are LOW, data
are written into the MG82C54 control word register.
Control word data are interpreted as a number of different
commands which are used to program the various device
functions. For example, status information is available with
the Read-Back Command.

The MG82C54 contains three identical, independent
counter blocks. Each counter provides the same functions,
but can be programmed to operate in different modes
relative to each other. A typical counter contains the
following functional elements: control logic, counter, output
latches, count registers and status register.

The low-power consumption of the MG82C54 makes it
ideally suited to portable systems or those with low-power
standby modes.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.
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BAMI MG82054

AMERCAN MCROSTSTENS, NG Programmable Interval Timer

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
A1.A0 | Address. Used to select the Control Word Register (for read or write operations), or one of
’ the three Counters. Normally connected to the system address bus.
CLKO | Clock input of counter 0.
CLK1 I Clock input of counter 1.
CLK2 | Clock input of counter 2.
CSN | Chip select, active low. Enables the MG82C54 to respond to RDN and WRN signals.
DI(7:0) | Input data bus.
DO(7:0) (0] Output data bus.
OEN 0 Output enable, active low. Output is low when valid output data is on DO bus.
GATEO | Gate input of counter 0.
GATE1 | Gate input of counter 1.
GATE2 | Gate input of counter 2.
ouTo O Qutput of counter 0.
OUTt @] Output of counter 1.
ouT2 O Qutput of counter 2.
RDN | Read Control, active low. Used to enable the MG82C54 for read operations by the CPU.
WRN | Write Control, active low. Used to enable the MG82C54 to be written to by the CPU.

Equivalent Gates

STANDARD CELL GATE ARRAY
2,150 2,800
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Megacells

MG82C55A

Programmable Peripheral Interface

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

Features

+ A high-performance, low-power CMOS megacell
featuring functional compatibility with the industry
standard 8255A

+ Soft megacell technology allows customizing of function

+ Uses the ASIC Standard Library for technology
independence

* Supports 8086/8088 and 80186/188 microprocessors
+ 24 programmable /O pins

+ Direct bit set/reset capability

* Bidirectional bus operation

« Enhanced control word read capability

LOGIC SYMBOL
MG82C55A
— TAao
— A1
—(CSN
——C/RDN
—C WRN
—{RESET
] [
) DO(7:0) oo
DEN O——
—] PAI(7:0) PAO(7:0) e
PAEN 0—
st PBI(7:0) PBO(7:0) [
PBEN [0——
et PCI(3:0) PCO(3:0) [
—— PCI(7:4) PCO(7:4) e
PGEN(7:1)

Description

The MG82C55A Programmable Peripheral Interface is a
high speed, low power CMOS megacell offering functional
compatibility with the industry standard 8255A. It is a
general purpose /O component which interfaces
peripheral equipment to the microcomputer system bus
usually without extra logic.

The MGB2C55A has 24 1/O lines grouped as three 8-bit
ports (A,B and C), in two control groups (A and B). Group
A consists of port A and port C upper (7:4), while group B
consists of port B and port C lower (3:0). Group A has
three operating modes, (0,1,2) while group B has two
(0,1). The operating modes are:

Mode 0: One 8-bit and one 4-bit uni-directional port,
without handshaking.

Mode 1: One 8-bit uni-directional port with handshaking.
Mode 2: One 8-bit bi-directional port with handshaking.

For any modes other than made 0, lines from port C are
used as handshaking lines for ports A and B. Port A has
latched inputs and latched outputs while ports B and C
have unlatched inputs and latched outputs.

The system CPU has full access to the MGB82C55A's
control register which completely controls the megacell's
configuration. When the control word register is read bit D7
will always be a logic ONE to indicate control word mode
information.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.
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Pin Description

MG82C55A
Programmable Peripheral Interface

Digital Soft Megacells

SIGNAL TYPE SIGNAL DESCRIPTIONS
Address. These input signals, in conjunction with RDN and WRN, control the selection of
A1,A0 | .
one of the three ports or the control word registers.
CSN | Chip Select, active low. Enables the MG82C55A to respond to RDN and WRN signals.
RDN and WRN are ignored otherwise.
DI(7:0) | Data Bus.
DO(7:0) 0
DEN o] Control line, active low. Used to determine when DBO(7:0}) is valid.
PAI(7:0) | Port A. An 8-bit data output latch and an 8-bit data input buffer.
PAO(7:0) o)
PAEN (0] Control line, active low. Used to determine when PAO(7:0) is valid.
PBI(7:0) I Port B. An 8-bit data output latch and an 8-bit data input buffer.
PBO(7:0) o]
PBEN (0] Control line, active low. Used to determine when PBO(7:0) is valid.
Port C, Pins (3:0). Lower nibble of an 8-bit data output latch and an 8-bit data input buffer
PCI(3:0) | (no latch for input). This port can be divided into two 4-bit ports under the mode control.
PCO(3:0) o] Each 4-bit port contains a 4-bit latch and it can be used for the control signal outputs and
status signal inputs in conjunction with ports A and B.
PCI(7:4) 1 Port C, Pins(7:4). Upper nibble of Port C.
PCO(7:4) o]
. Control line, active low. Used to determine when PCO(7:0) is valid. PCEN(1) controls
PCEN(7:1) )
PCO(1:0).
Reset. A high on this input clears the control register and all ports are set to the input
RESET [
mode.
RDN | Read Control, active low. This input is low during CPU read operations.
WRN | Write Control, active low. This input is low during CPU write operations.
Equivalent Gates
STANDARD CELL GATE ARRAY
700 900
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Megacells

MG32C59A

Iingrammahle Interrupt Gontroller

Features

+ A high-performance, low-power megacell featuring
functional compatibility with the industry standard 8259/
8259A

+ Soft megacell technology allows customizing of function

» Uses the ASIC Standard Library for technology
independence

* Eight level priority controlier
* Expandable to 64 levels

* Programmable interrupt modes, with each interrupt
maskable

* Edge- or level-triggered interrupt request inputs
» Polling operation

LOGIC SYMBOL
MG82C59A

—— SPENI SPENO [O—

— RDN SPENEN [0——

— WRN INT F——

— A0

— CsN

— INTAN

—— CASI(2:0) CASO(2:0) o
CASEN D——

e D|(7:0) DO(7:0) premmsemn

DE ——
— |R(7:0)
Description

The MGB82C59A is a high-performance, completely
programmable interrupt controller. It can process eight
interrupt request inputs, assigning a priority level to each
one, and is cascadable up to 64 interrupt requests.
Individual interrupting sources are maskable. Its two
modes of operation (Call and Vector) allow it to be used
with virtually all 8000 and 80000 type processors, as well
as with 68000 family microprocessors.

Acting as an overall peripherals manager, its functions
include:

* Accepting interrupt requests from assorted peripheral
devices

* Determining which is the highest priority

» Establishing whether or not the new interrupt is of a
higher priority than any interrupts which might be
currently being serviced, and if so,

B 4055916 00LB35b 4bE W
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» Issuing an interrupt to the CPU

* Then providing the CPU with the interrupt service routine
address of the interrupting peripheral

Each peripheral device usually has a specific interrupt
service routine which is particular to its operational or
functional requirements within the system. The
MGB82C59A can be programmed to hold a pointer to the
service routine addresses associated with each of the
peripheral devices under its control. Thus when a
peripheral interrupt is passed through to the CPU, the
MG82C59A can set the CPU Program Counter to the
interrupt service routine required. These pointers (or
vectors) are addresses in a vector table.

The MGB2C59A is intended to run in one of two major
operational modes, according to the type of CPU being
used in the system. The CALL Mode is used for 8085 type
microprocessor systems, while the VECTOR Mode is
reserved for those systems using more sophisticated
processors such as the 8088/86, 80286/386 or 68000
family.

In either mode, the MG82C59A can manage up to eight
interrupt request levels individually, with a maximum
capability of up to 64 interrupt request levels when
cascaded with other MG82C59As. A selection of priority
modes is also available such that interrupt requests can be
processed in a number of different ways to meet the
requirements of a variety of system configurations.

Priority modes can be changed or reconfigured
dynamically at any time during system operation using the
operation command words (OCWs), allowing the overall
interrupt structure to be defined for a complete system.
Note that the MG82C59A is programmed by the system
software as an /O peripheral.

The MG82C59A’s high-performance and very low-power
consumption makes it useful in portable systems and
systems with low-power standby modes.

Soft Megacells

This soft megacell is in the ASIC Standard Library which is
technology- and process-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.
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Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
A0 Address Line. Acts in conjunction with the CSN, WRN and RDN signals. It is used to
A0 | decipher various command words written by the CPU, and Status information read by the

CPU. ltis typically connected to the CPU - AD address line.
Chip Select, active low. Used to enable RDN and WRN communication between the CPU

CSN ' and the MG82C59A. Note that INTAN functions are independent of CSN.

INTAN | Interrupt Acknowledge. Signal used to enable the MG82C59A interrupt vector data onto
the data bus by a sequence of interrupt acknowledge pulses issued by the CPU.

WEN | Write, active low. Used to enable the MG82C59A to accept command words from the
CPU, when CSN is LOW.

RDN | Read, active low. Used to enable the MG82C59A to output status information onto the

data bus for the CPU, when CS is LOW,

Interrupt Requests. Asynchronous input signals, an interrupt request is executed by
IR(7:0) | raising an IR input, and holding it HIGH until it is acknowledged (Edge Triggered Mode), or
just by a HIGH level on an IR input (Level Triggered Mode).

Cascade Lines. The CAS lines are used as a private bus by a MG82C59A master
to control multiple MG82C59A slaves. The master uses only CASO(2:0).
The slaves use CASI(2:0).

CASEN 0 Control line used to determine when CASO(2:0) is valid. Active low.
Slave Program/Enable Buffer. Dual function control signal. When in the

CASI(2:0) |
CASO(2:0)

SPENI | Buffered Mode, SPENQ is used to control buffer transceivers.
SPENO O When not in the Buffered Mode, SPENI is used to designate
a master (SP = 1) or a slave (SP = Q). "
SPENEN (0] Control line used to determine when SPENO is valid. Active low. ?‘3
. 1]
DW'Q) : Data Bus. 8-Bit data bus for the transfer of control, status and interrupt vector information. b
DO(7:0) O =
DE (@) Control line used to determine when DO(7:0) is valid. Active high.
INT o] Interrupt. This signal goes HIGH when a valid interrupt request is asserted.

Equivalent Gates

STANDARD CELL GATE ARRAY
1,450 2,000
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Megacells

M8490
SCSI Gontroller i A ovioe

Digital Soft Megacells
Features Description
» AMI's implementation of 3Soft's MegaMacro® The M8490 is a Small Computer Systems Interface (SCSI)

controller. It can control 8-bit  asynchronous

* Functionally compatible with the indusiry standard communication over an ANS| SCSI-ll bus. It has an 8-bit

* Uses AMI's ASIC Standard Library for technology CPU interface through which the local processor can
independence program it to act as initiator or target on the SCSI bus, and
» Compatible with ANSI SCSI-ll can control all phases of data transfers by writing to

o [niti command registers within the M8490. It can generate up to

Inma.tor or ta.rget- mode 9 separate interrupts to signal to the local processor when
» Provides arbitration and bus clear/free/settle delays commands have been completed or errors have occurred.
« Enhanced arbitration mode Bus clear, free and settle delays, and optionally arbitration
delays, can be generated automatically from an external

* Generates 9 separate interrupts clock. Signais are provided to allow data to be transferred

» Compatible with 5380 SCSI controller to, and from, the M8490 by DMA.
* Equivalent gates: The M8490 is 5380 compatible, applications currently
Standard Cell - 1,200; Gate Array - 1,500 using the 5380 controller should be able to use the M8480
with out software changes. The M8490 has additional
LOGIC SYMBOL features not found in the 5380 making it more attractive for
M8490 new designs, these additional features are:- CPU parity,

programmable CPU and SCSI parity, loop back mode,

=1 1DS0-7 ODS0-7 e enhanced arbitration and interrupt support.
:23:: 82?; The CPU interface block provides an 8-bit interface to the
|ATN OATN —— twelve internal registers that control the M8490. The
IBSY oBSY — registers control the operation of the SCSI bus controller,
ICND OCND —— the DMA controller and the interrupt controller. The data
IING OINO|—— transferred over the SCSI bus is also written and read by
MSG OMSG [—— the CPU interface.
— IREQ %';ESCTJ Th_e_ DMA controller block provides an alternative means of
——1 IRST OSEL writing data to the Output Data register, or reading data
— ISEL ODAD-7 from the Input Data Register. When DMA is enabled the
==t IDAD-7 ODAP MB490 requests a DMA cycle by asserting DRQ high.
— IDAP NDAC|— When the request is acknowledged by asserting NDACK
— ADO-2 NDAPL_ low then reads or writes will be directed to the IDS or ODS
——NCS DRQ|—— register respectively. A DMA transfer is terminated by
—— NWR RDY |—— asserting NEOP low during the last DMA transfer.
—— NRD IRQ— The interrupt controller can generate interrupts to signal
Eggg the completion of a DMA transfer, the completion of
NRES arbitration, the selection of the MB8490 or an error
CLK condition. The source of the interrupt can be found by
reading the RPI register.

The SCSI controller block provides access to the SCSI
bus. Internal timers are used to provide bus free, bus clear
and bus settle delays, and to time the arbitration period.

A per-use fee is associated with this megacell. Contact the
factory for mare information.

M 405591k 00lL358 239 M
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AMI e

ANERGAN MCAOSYSTEVES NG Serial Gommunications Gontroller

Digital Soft Megacells

Features Description

- AM{'s implementation of 3Soft’s MegaMacro® The M85C30 serial communications controller has two

. ; ; : ; independent full-duplex channels which support
Functuona,IIy compatible with Fhe industry standard asynchronous, bit synchronous (SDLC, HDLC and SDLC

* Uses AMI's ASIC Standard Library for technology loop mode) and byte synchronous (MONOSYNC,
independence BISYNC) communication modes. NRZ, NRZI and FM data

+ Asynchronous and synchronous modes encoding/decoding are supported.

+ MONOSYNC, BISYNC and SDLC supported It includes a baud rate generator and a digital phase-

locked loop for each channel. Two diagnostic modes: local

* SDLC laop-made supported loopback and automatic echo are available. A character

+ NRZ, NRZI and FM encoding/decoding counter and a 10 X 19-bit frame status FIFO are available
« Two independent full-duplex channels in SDLC mode.
- Digital phase-locked loop for each channel The M85C30 is fully programmable by an 8-bit system

. Baud rat tor h ch | interface, which includes a six source interrupt controller.
aud rate generator for each channe The interrupt controller has external signals that allow it to
» Local loop-back and automatic echo modes be daisy-chained with other interrupt controllers.

* SDLC Frame counter and status FIFO A per-use fee is associated with this megacell. Contact the
» Equivalent gates: factory for more information.
Standard Cell - 12,700; Gate Array - 16,500

LOGIC SYMBOL
M85C30
— D|0-7 DAQ-7 [
— CLK NDOE I—
— NCS NRDQA ———
— DNC NRDQB —
—— ANB NINT }——
— | NwR IEO|——
— | nRD NSYAO | —— "
— { NINTA NSYAE —— %
— & TRCAQ — bz}
NTCAE |—— ©

— Nsval 7DA >
— TRCAI NDTRA| <
— RTCA NRTSA ———
—1 RDA NSYBO|——
—1 NCDA NSYBE|—
— 1 NCTSA TRCBO——
——— NSYBI NTCBE }——
— TRCBI TDB—o

RTCB NDTRB}——

RDB NRTSBL——
— NCDB
— NCTSB
— NRST
— NTST
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Megacells

M8868A
UART

AMIL

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

Features
+ AMI's implementation of 3Soft's MegaMacro®
+ Functionally compatible with the industry standard

« Uses AMI's ASIC Standard Library for technology
independence

« Programmable word length, stop bits and parity
+» Double-buffered receiver and transmitter
» Overrun, parity and framing error detection

« Equivalent gates:
Standard Cell - 600; Gate Array - 760

LOGIC SYMBOL
M8868A
=— TBR1-8 RBR1-8
— NTBRL DR f—
- Ip PE|——
—EPE OE—
——1sBs FEI—
—lcLst TRE
TBRE|—

— CLS2 RO
— CRL
— TRC
— RRC
— RRI

NDRR
—MR
—NTST

B 405591t 001L3L0O 997 W

Description

The MB8868A is a full-duplex universal asynchronous
receiver/transmitter (UART). It supports word tengths from
five to eight bits, an optional parity bit and one or two stop
bits. It can detect overrun, parity and framing errors in the
received character.

The M8868A differs from the M6402 in that the master
reset sets the TRE output to "1" and clears the receive
buffer.

A per-use fee is associated with this megacell. Contact the
factory for more information.

5-40




AMI 1638

- -
BTN Digital Data Separator

N

Digital Soft Megacells

Features Description
» AMI's implementation of 3Soft's MegaMacro® The M91C36 is a digital data separator for use with a
» Functionally compatible with the industry standard floppy disk controller. It takes the "raw” FM or MFM data
, . pulses from a disk drive and outputs a clock at the bit rate
* Uses AMI's ASIC Standard Library for technology and data pulses synchronized to that clock. These signals
independence can then go to a floppy disk controller, such as the MFDC,
« Data rates up to 1.25 Mbps M765A or similar, for decoding. Three control lines, and

the FM/MFM control line, together with a clock (typically 48

. ©; i
75% Jitter tolerance or 60 MHz) determine the data rate. This data rate can be

» £6.25% Frequency range up to 1.25 Mbps.
« Equivalent gates: The M91C36 contains a clock selector block and a second
Standard Cell - 800; Gate Array - 1,100 order digital phase-locked loop which locks to the

frequency and phase of the input data pulses.

LOGIC SYMBOL The clock selector block produces an internal reference
M91C36 clock 16 times the cycle rate of the phase-locked loop (32
times the data rate). This internal reference clock

g:_':‘( A '3‘%\; determines the resolution to which the inputs and outputs
CLKB CLK2 are sampled, however the phase and frequency errors are
DRSO TGO —— calculat.ed toa rr_]uch higher resolution (12 bits and 8 bits
DRST res_pectlvely). Thls allows very high performance without
DRS2 using a very high clock speed.
——— MFM The WND output is toggled at the end of every cycle of the
— NTST phase-locked loop (twice per bit period). If a data pulse
— NCLR occurred at the DIN input during a cycle an active high
pulse, lasting two periods of the internal reference clock
and synchronized to WND, appears at the RDAT output.

Unlike an analogue data separator the performance of a
digital data separator, such as the M91C36, is
independent of the data rate. Its performance at 1.25
Mbps (with an internal clock of 40 MHz) is the same as its
performance at 250 Kbps (with an internal clock of 8 MHz).

A per-use fee is associated with this megaceli. Contact the
factory for more information.
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Megacells

M91CG360
Digital Data Separator

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

Features
« AMI's implementation of 3Soft's MegaMacro®
» Functionally compatible with the industry standard

» Uses AMI's ASIC Standard Library for technology
independence

» Data rates up to 1.25 Mbps
* Floppy disk or tape
+ Power saving mode

* Equivalent gates:
Standard Cell - 950; Gate Array - 1,250

LOGIC SYMBOL
M91C360

— DIN RDAT
— CLKA WND ——
~———1{ CLKB CLK2 ——
—— DRSO TCOt——
— DRS$1
— DRS2
— MFM
———— NTAPE
———— POWD
— NCLR
— NTST

Description

The M91C360 is a digital data separator for use with a
floppy disk or tape controller. It takes the "raw" FM or MFM
data pulses from a disk or tape drive and outputs a clock at
the bit rate and data pulses synchronized to that clock.
These signals can then go to a floppy disk controller, such
as the MFDC, M765A or similar, for decoding.

Three control lines, and the FM/MFM control line, together
with a clock (typically 48 or 60 MHz) determine the data
rate. This data rate can be up to 1.25 Mbps.

The M91C360 can be configured for use with tape drives.
This will increase the frequency range of the data
separator at the cost of a slight reduction in jitter
performance.

The M91C360 can be placed in a power-down mode which
will stop the internal clock to reduce power when not in
use.

The M91C360 contains a clock selector block and a
second order digital phase-locked loop which locks to the
frequency and phase of the input data pulses.

The clock selector block produces an internal reference
clock 16 times the cycle rate of the phase-locked loop (32
times the data rate). This internal reference clock
determines the resolution to which the inputs and outputs
are sampled, however the phase and frequency errors are
calculated to a much higher resolution (12 bits and 8 bits
respectively). This allows very high performance without
using a very high clock speed.

The WND output is toggled at the end of every cycle of the
phase-locked loop (twice per bit period). If a data pulse
occurred at the DIN input during a cycle an active high
pulse, lasting two periods of the internal reference clock
and synchronized to WND, appears at the RDAT output.

Unlike an analogue data separator the performance of a
digital data separator, such as the M91C360, is
independent of the data rate. Its performance at 1.25 Mbps
(with an internal clock of 40 MHz) is the same as its
performance at 250 Kbps (with an internal clock of 8 MHz).

A per-use fee is associated with this megacell. Contact the
factory for more information.

B 405591k 001b3L2 76T WA
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AMI MFDC

AMERICAN MICROSYSTEMS, INC. Flonnv niSK contrnller

Features Description

« AMI's implementation of 3Soft's MegaMacro® The MFDC is a floppy disk controller which uses the

« Eunctionall tible with the indust dard M765A floppy disk controller core and includes the
une |ona’ y compatible wit t & Industry standar interface circuitry required in IBM PC compatible systems.

* Uses AMI's ASIC Standard Library for technology It includes power saving features which are software
independence compatible with the 82077SL. These include a clock

* IBM System 3740 format disable signal, immediate auto-powerdown, low-latency

. awakening and a power-saving state for the write
IBM Syst.em 34 formellt precompensator. The MFDC also contains multiplexers for

» Perpendicular recording format swapping the default drive control outputs under software

« Data rates up to 1.25 Mbps control.

. Direcﬂy addresses 256 tracks The MFDC can be combined with the M91C360 dlgltal

data separator (or another data separator) to form a

* 255 step recalibrate command complete 82077SL compatible PC and PS/2™ floppy disk

* Programmable write precompensation subsystem.
+ 16 byte FIFO All references in this document to the 'core' or 'M765A'
« Enhanced power-saving features refer to the M765A Floppy Disk Controller that is
. incorporated in the MFDC net list.
+ Equivalent gates: . .
Standard Cell - 8,100; Gate Array - 10,500 PS/2™ is a trademark of IBM Corporation.
The MFDC uses the M765A core and provides additional
LOGIC SYMBOL interfacing logic for a PC compatible system. The

additional blocks added to the M765A core are:

MFDC
T DBO07 I/O BUFFERING. This block provides a PC compatible
CPU interface and access to additional registers outside
— A0 NDBDO ——— N .
NWR NDBD2 the M765Acore. The polarity of control signals can also be
NRD NDBD4 —— inverted by this block.
— ok NDBD7 [ CLOCK GENERATOR. This block produces three clocks
— I NDACK IRQ—— for the M765A core from the 24/30 MHz input clock to the
— l1c DRQ—— MFDC.The frequency of the clocks to the M765A core are »
— |RseT D'm%'g —— set by the data rate selected. B
=" MODE0-2 DRO-3 jrme DRIVE MAPPING. This block controls the mapping of the g
—|N\SM SIDE}|—— logical drive numbers from the M765A core to the physical @
—1 DIRD3 STPL—— drive numbers coming from the MFDC. =
i R — WRITE PRECOMPENSATION. This block applies
DSKCHG WE precompensation to the data stream coming frqm the
DRV2 DENSEL M765A core. The amount of precompensation is
TRKO FTR determined by the delay period and data rate.
—  WRP SYNC—— POWERDOWN CONTROLLER. This block can provide
— INDEX MPM gither direct or automatic powerdown which will stop
—— RAW NFIAF'E — internal clocks to save power.
— DTYPO-1 DPOS\?VD A per-use fee is associated with this megacell. Contact the
——— MTYPO-1 (DLE factory for more information.
| NLOW DOSCL——
—— RDAT
— IWND
— INSLM
—— NTEST
——{NCS
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GI2CSL

1<G Serial Bus Slave Transceiver

KAMIL

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells

Features
» Phillips licensed I2C slave transceiver.

* Supports normal (100kbit/s) and fast (400kbit/s) modes
when used with appropriate pads.

* Supports 7-bit addressing.

« Schematic-based, uses the ASIC Standard Library for
technology independence.

LOGIC SYMBOL
MGI2CSL

DATA ——

— e READ|——
——1TST CLK——
—NACK ST——
——SCLD FULLF——
e A(6:0) RWN ——
TVAL ——

— 1spap BSR(7:0) s
DSR(7:0) SOUTNt——

Description

The MGI2CSL megacell implements an [2C serial to 8-bit
parallel bidirectional /0 port. The MGI2CSL is designed to
provide I°C bus handshaking and protocol support for a
slave port. The seven bit port address is externally
programmable from the A(6:0) bus. Port addresses are
assigned by Phillips.

Received data is not latched. Received data is available on
the BSR bus during the one clock cycle that FULL is HI.
Data must be captured by the external logic during this
time or it will be lost. FULL transitions on the falling edge of
clock.

Because it is a minimal configuration it operates in slave
mode only and does not support any of the following: clock
stretching for slow peripherals, general call addressing, or
ten-bit extended addressing. The MGI2CSL does support
both normal (0 - 100kbit/s} and fast (0 - 400kbit/s) modes
when used with appropriate pads. Contact the factory for
pad selection and availability.

Phillips has represented to AMI that purchase of AMI's I2C
components conveys a license under the Phillips I°C
Patent Rights to use these components in an I12C system.
Provided that the system conforms to the 1°C Standard
Specification as defined by Phillips.

Soft Megacells

This soft megaceli is in the ASIC Standard Library which is
technology- and progess-independent and is available in
both Standard Cells and Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for more information.

B 4055916 001lb3kY 532 M

5-44



KEAMI

AMERICAN MICROSYSTEMS, INC.

MGI2CSL
12C Serial Bus Slave Transceiver

]
Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
SCLD | Input from bus clock line.
SDAD | Input from bus data line.
RE | Reset, active high.
TST | Test mode, active high.
NACK i When high, suppresses transmission of acknowledge signal.
A(6:0) | Programs 7-bit address that the cell responds to. Address are assigned by Phillips.
DSR(7:0) | Parallel data input for serial out.
SOUTN O Serial data out to bus driver.
TVAL (0] Transmission valid. Goes high when port has received a valid address.
RWN o Stgtus of read/write bit..lnc'iicates whgther master is reading or writing to this port. High
indicates a read, a low indicates a write.
FULL o gﬁ: indicates shift register full. BSR bus must be read before the next falling edge of
ST O High Indicates reception of start signal from bus or reset on RE.
CLK O Follows bus clock while transmission is valid.
READ O RWN delayed by one clock.
DATA 0] A high level indicates when in DATA mode. A low indicates ADDRESS mode.
BSR(7:0) O Paralle! data out from serial in.
Equivalent Gates
STANDARD CELL GATE ARRAY
210 250

B 405591k 00Lb63kLS 479 MW
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Viegacells

12 AMI

I c B us I nle "a c e AMERICAN MICROSYSTEMS, INC.

[ .

Digital Soft Megacells

Features Description

+ AMI's implementation of 3Soft's MegaMacro® The MI2C provides an interface between a microprocessor

and an I2C bus. It can operate in master or slave mode and

» Functionally compatible with the industry standard "S- e ¢ X
y P y performs arbitration in master mode to allow it to operate in

* Uses AMI's ASIC Standard Library for technology multi-master systems. In slave mode it can interrupt the
independence processor when it recognizes its own 7-bit address or the
« Master or slave operation general call address. A clock divider is provided to allow

operation from a wide range of input clock frequencies.

A per-use fee is associated with this megacell. Contact the
factory for more information.

« Multi-master systems supported

+ Performs arbitration and clock synchronization

+ Own address and General Call address detection
« Interrupt on address detection

« Equivalent gates:
Standard Cell - 1,200; Gate Array - 1,450

LOGIC SYMBOL

Mi2C
— |CLK DAQ-7 et

RST INTR
—INTST osCL|
— A0
A1
— NWR
—ISCL
— ISDA
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K AMI MGAXxyyDv

AMERICAN MICROSYSTEMS, INC. Ad d e r

Digital Soft Megacells
Features Description
» High-performance, Schematic-based megacell The MGAxxyyDv adder synthesizer builds xx-bit by yy-bit
synthesizer adders. Input operands are A and B with an input carry Cl
« Uses the ASIC Standard Library for technology to produce the output SUM with a carry-out CO.
independence Multiple architectural implementations are synthesized
» Wordlength for inputs A and B are user definable depending on speed requirements. Possible architectures
) i ) include ripple carry, carry look-ahead, and fast carry look-
« Selects multiple architectures for size and speed ahead.
efficienc
y ) Inputs A and B and output SUM can be interpreted to be
* Fully buffered inputs and outputs either in the two's complement or unsigned number
format. The SUM output is the same format as the inputs;
LOGIC SYMBOL its size is the same as the largest of inputs A or B.
MGAxxyyDv In the name, “xx" represents the A input size and “yy”

represents the B input size. The “v” represents version.
The synthesizer can optimize the design for either
minimum delay, minimum area or a compromise between

’ the two. Each implementation is given a different version
~—— Biyy-1):0) SUM((ww-1):0) —— number. For example, a 24-bit by 20-bit adder optimized
for minimum delay would be named MGA2420D2.

COp——o

Functional Description

A L B Cl SUM co
A B 0 A+B carry-out
A B 1 A+B+1 carry-out

Contact the factory for information on specific speeds and
sizes or to have an Adder built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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MGAXxyyDv

Adder

AMIL

AMERICAN MICROSYSTEMS, INC.

I I
Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIQONS LEGAL RANGE
Cl Input Carry in, active high. 1
A((xx-1):0) Input A Data inputs. A(0) is the LSB. width > 0
B((yy-1):0) Input B Data inputs. B(0) is the LSB. width > 0
CO Output | Carry out, active high. 1
SUM({ww-1):0) Output | SUM Data outputs. SUM(0) is the LSB. width > 0

Sample Equivalent Gates

\

STANDARD CELL GATE ARRAY
CELL NAME ; :
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGAQ0808D1 62 78 74 90
MGAQ808D2 144 143 216 162
MGA1212D1 92 117 110 134
MGA1212D2 217 249 212 263
Sample Delays’
STANDARD CELL GATE ARRAY
CELL NAME
AMI85(0.8 micron) AMI6S(0.6 micron) AMI8G(0D.8 micron) AMIGG(D.6 micron)
MGA0808D1 7.2ns 59ns 8.1 ns 5.27ns
MGAQ808D2 25ns 2.15ns 29ns 217 ns
MGA1212D1 10.3 ns 8.39 ns 11.6ns 7.54 ns
MGA1212D2 29ns 243 ns 3.5ns 2.37ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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AMERICAN MICROSYSTEMS, INC.

Features

» High-performance, Schematic-based megacell
synthesizer

* Uses the ASIC Standard Library for technology
independence

» Wordlength for inputs A and B are user definable

» Selects multiple architectures for size and speed
efficiency

* Fully buffered inputs and outputs

LOGIC SYMBOL
MGAxxyyEv
—— suB
] [

—cl COr——
—1 A{{xx-1):0)

— Bl{yy-1):0) SUM((ww-1):0) ——

Desctription

The MGAxxyyEv adder/subtractor synthesizer builds xx-
bit by yy-bit adder/subtractors. This megacell either adds
(SUB=0} or subtracts (SUB=1) depending on the value of
SUB. Input operands are A and B with an input carry Cl
and a subtract control line SUB. The outputs are SUM and
carry-out CO.

Multiple architectural implementations are synthesized
depending on speed requirements. Possible architectures
include ripple carry, carry look-ahead, and fast carry look-
ahead.

Inputs A and B and output SUM can be interpreted to be
either in the two's complement or unsigned number
format. The SUM output is the same format as the inputs;
its size is the same as the largest of inputs A or B.

MGAXXYYEV
Adder/Subtractor

Digital Soft Megacells

In the name, “xx” represents the A input size and “yy”
represents the B input size. The “v” represents version.
The synthesizer can optimize the design for either
minimum delay, minimum area or a compromise between
the two. Each implementation is given a different version
number. For example, a 24-bit by 20-bit adder/subtractor

optimized for minimum delay would be named
MGS2420A2.
Functional Description
SUB| A B Cl SUM 1Y
A B 0 A+B carry-out

0 A B 1 A+B+1 carry-out

1 A B 0 A-B carry-out

1 @ A B 1 A-B-1 carry-out

Contact the factory for information on specific speeds and
sizes or to have an Adder/Subtractor built.

Soft Megacelis

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology and process
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

B 405591t 00163L% 014 A
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Megacells

MGAXXYYEV
Adder/Subtractor

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
SuB Input Subtract control. Megacell subtracts when this input is high. 1
cl Input | Carry in, active high. 1
A((xx-1):0) Input | A Data inputs. A(0) is the LSB. width >0
B((yy-1):0) Input B Data inputs. B(0) is the LSB. width > 0
CoO Output | Carry out, active high. 1
SUM((ww-1):0) | Output | SUM Data outputs. SUM(0) is the LSB. width > 0
Sample Equivalent Gates
CELL NAME STANDARD CELL - GATE ARRAY
AMI8S(0.8 micren) AMi6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGAOQB08E 82 91 103 121
MGAOQB08E2 168 186 216 253
MGA1212ET 120 133 151 177
MGA1212E2 288 320 355 415
Sample Delays’
CELL NAME STANDARD CELL GATE ARRAY 7
AMI8S(0.8 micron) AMI6S(0.6 micron) AMIBG(0.8 micron) AMIGG(0.6 micron)
MGAOB0BE 8.5ns 7.0 ns 8.8 ns 6.2 ns
MGAOQ808E2 3.6 ns 3.0ns 3.5ns 25ns
MGA1é12E1 116 ns 9.5ns 12.4 ns 8A7 ns
MGA1212E2 3.6ns 3.0ns 42 ns 28ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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AMI MGBXxXAv

IR EREETRNG Barrel/Arithmetic Shifter

Digital Soft Megacells

Features The type of shift function is controlled by the F inputs and
are as described in the following table.

+ Schematic-based megacell synthesizer . )
Shift Functions

* Uses the ASIC Standard Library for technology

independence F(2) | F(1) | F(D) FUNCTION
« Wordlength is definable 0 [ 0 0 Logic shift with zeros fill

« High-speed flash shift operations
+ Logical and arithmetic shifts available

0 1 Logic shift with ones fill

1 X Arithmetic shift with sign extend
0 X Logical shift with DO fill

LOGIC SYMBOL 1 X Left of Right circular shift

MGBxxAv Sample Truth Tables(MGB04Av):

|
i
I
T
|

ala|lolo

Fz0) Logical shift with zeros fill, F(2:0) = 000
$(1:0) a(3) a(2) a(1) Q(0)
S{logz(xx)-1:0) 00 D(3) D(2) D() D(0)
01 0 D(3) D(2) D(1)
- L 10 0 0 D(3) D(2)
11 0 0 0 D(3)
— D{{xx-1):0 Q((xx-1}:0) ——
(bocti0) (o) Logical shift with ones fill, F(2:0) = 001
$(1:0) Q(3) a(2) a(1) Q(0)
00 D(3) D(2) D(1) D(0)
Description 01 1 D(3) D(2) D(1)
The MGBxxAv barrel/arithmetic shifter synthesizer buitds 10 1 1 D(3) D(2)
barrel/arithmetic shifters which provide various shift 11 1 1 1 D(3)
functions for a data word size of "xx” bits. The shifts are . . . . .
performed completely through combinational logic which Logical shift with D(0) fill, F(2:0) = 10x *
allows for very fast operations. Commonly used logical and : =
arithmetic shift functions are available. S(g(.)ﬂ) gg)) gg)) gg)) ggg)) §
The user has flexibility in specifying the word size. Within o1 D(0) D(3) D(2) D() >
the name shown above, the “xx” represents the size of the 10 D(0) D(0) D(3) D(2) =
data word. The size of the S bus is equal to log2(xx). r DEO) D(0) D) D)

The “v” represents version. The synthesizer can optimize

the design for either minimum delay, minimum area or a . . . . . .
compromise between the two. Each implementation is Arithmetic shift with sign extend, F(2:0) = 01x

given a different version number. For example, an 8-bit :

shifter optimized for minimum gatecount would be named 50-0) a3) 9) ad) (U]

MGBOSA1 00 D(3) D(2) D(1) D(0)
o . . 01 D(3) D(3) D(2) D(1)

The S inputs select the number of bits to be shifted. For a 10 D(3) D) D) D)

right circular shift, the S inputs select the number of bits to
be shifted. For a left circular shift, the two’s compliment of 11 D) D(3) D(3) DE)

the number of bits to be shifted is placed on the S inputs. P 3 P o0 =
In the case of an 8-bit shifter, for example, an input select Left or Right circular shift, F(2:0) = 11x

value of two (010) operating on the input 00001100 will 5(1:0) 0(3) 0(2) (1) 0(0)

generate the output 00000011, a right shift of two bits. If S 00 D(3) D) D(1) D(0)

has the value of seven (111) the output would become

00011000, which would represent a right shift of seven or o1 D(0) D) D(2) D(1)

a left shift of one. 10 D) D(0) D(3) D)
11 D(2) D(1) D(0) D(3)

B 405591k 001L371 772 HM
5-51



Megacells

AMERICAN MICROSYSTEMS, INC.

MGBXXAV
Barrel/Arithmetic Shifter KAMI

I
Digital Soft Megacells
Pin Descriptions
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
F(2:0) Input Function inputs. These inputs determine the type of shift to be 3
performed.

S(logo(xx)-1:0) | Input | Shift inputs. Specifies the number of position to be shifted. width = logo(xx)
D{(xx-1):0) Input | Data inputs. D(0) is the LSB. width > 0
Q((xx-1):0) Output | Data outputs. Q(0) is the LSB. width > 0

Sample Equivalent Gates
' STANDARD CELL GATE ARRAY
CELL NAME - ;
 AMI8S(0.8 micron) AMI6S(0.6 micron) AMIBG(0.8 micron) .  AMIGG(0.6 micron)
MGBO08A1 110 1 122 124 145
MGB08A2 133 148 ‘ 156 183
MGB12A1 207 230 ‘ 247 289
MGB12A2 250 278 304 i 356
Sample Delays'
STANDARD CELL GATE ARRAY
CELL NAME - -
AMI8S(0.8 micron) AMI6S(0.6 micron) AMISG(0.8 micron) AMI6G{0.6 micron)
MGBO8A1 42ns 34ns 48ns 3.4ns
MGBO8A2 3.6 ns 3.0ns 4.0 ns 2.8ns
MGB12A1 4.2 ns 34ns 4.9 ns 3.4ns
MGB12A2 3.5ns 2.9ns 39ns 2.7 ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.

B 405591t 001b372 L0 I
5-52



AMI

AMERICAN MICROSYSTEMS, INC.

MGBXxXBv
Barrel Shifter

Features

+ High-performance, Schematic-based megacell
synthesizer

+ Uses the ASIC Standard Library for technology
independence

* Wordlength is definable
» High-speed flash barrel shift operations
« Fully buffered inputs and outputs

LOGIC SYMBOL
MGBxxBv

— S({logz(xx)-1:0)

1 [

D{(xx-1):0) . Q((xx-1):0) ———

Description

The MGBxxBv barrel shifter synthesizer builds barrel
shifters which provide various shift functions for a data
word size of “xx” bits. The shifts are performed completely
through combinational logic which allows for very fast
operations. Shifted data wraps around from the M3B to the
LSB.

The S inputs select the number of bits to be shifted from
the D inputs to the Q outputs. In the case of an 8-bit shifter,
for example, an input select value of two (010) operating
on the input 00001100 will generate the output 00110000,
a left shift of two bits. If S has the value of seven (111), the
output would become 00000110.

Digital Soft Megacells

The user has flexibility in specifying the word size. Within
the name shown above, the “xx” represents the size of the
data word. The size of the S bus must be less than or equal
to log2(xx). For example, if xx = 8, the size of the S bus
must be equal to or tess than 3. If not all shift combinations
are needed, the size of the S bus can be reduced to save
logic.

The “v” represents version. The synthesizer can optimize
the design for either minimum delay, minimum area or a
compromise between the two. Each implementation is
given a different version number. For example, an 8-bit
shifter optimized for minimum gate count would be named
MGB08B1.

Contact the factory for information on specific speeds and
sizes or to have a Shifter built.

Sample Truth Table
$(1:0) Q(3) 0(2) Q1) 0(0)
00 D(3) D(2) D(1) D(0)
01 D(2) D(1) D(0) D(3)
10 D(1) DO) | D) D(2)
11 D(0) D(3) D(2) D(1)
Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

BN 405591k 0016373 545 mE
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MGBXxxBv AMI

L}
B a rre I s h I"e r AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells
Pin Descriptions
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
S(loga(xx)-1:0) | Input | Shift inputs. Specifies the number of position to be shifted. width < loga(xx)
D((xx-1):0) | Input | Data inputs. D(0) is the LSB. © width>0
Q((xx-1):0) Output | Data outputs. Q(0) is the LSB. width > 0
Sample Equivalent Gates
CELL NAME STANDARD CELL ‘ GATE {-\RRAY 7
AMI8S(0.8 micron) AMIGS(0.6 micron) |  AMIBG(0.8 micron) | AMIGG(0.6 micron)
MGBO08B1 77 85 89 104
MGB08B2 80 89 126 147
MGB12B1 155 172 ’ 167 195
MGB12B2 200 222 248 290
Sample Delays'
CELL NAME STANDARD CELL GATE ARRAY -
AMI8S(0.8 micron) AMI63(0.6 micron) AMIBG(0.8 micron) AMI6G(0.6 micron)
MGBO08B1 23ns 1.9ns 25ns 1.8 ns
MGB08B2 23ns 19ns 2.4ns 1.7ns
MGB12B1 27ns 2.2ns 2.6ns 1.8 ns
MGB12B2 2.8ns 2.3ns 3.0ns 2.1ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate caunt, layout, voltage and temperature.
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MGBXxxyyGv
Arithmetic Shifter

Features

« High-performance, Schematic-based megacell
synthesizer

« Uses the ASIC Standard Library for technology
independence

« Wordlength is definable

« High-speed flash arithmetic shift operations

« Two’s complement or unsigned shift control and data
» Fully buffered inputs and outputs

LOGIC SYMBOL
MGBxxyyCv

— STC
— DTC
— S{logs(xx}-1:0)

1 [

— D{(xx-1):0) Q((xx-1):0) ——

Description

The MGBxxyyCv arithmetic shifter synthesizer builds
arithmetic shifters which provide various shift functions for
a data word size of “xx" bits. The shifts are performed
completely through combinational logic which allows for
very fast operations.

The input data D is shifted left or right by the number of bits
specified. by the control input S. When the control signal
STCis'0, Sis interpreted as an unsigned positive number
and the shifter performs only left shift operations.

When STC is ‘1°, S is a two's complement number. If S is
negative, a right shift is performed. If S is positive, a left
shift is performed.

The input data D is interpreted as an unsigned number
when DTC is ‘0’ or a two's complement number when DTC
is ‘1'. The type of D is only significant for right shift
operations where zero padding is done on the MSBs for
unsigned data and sign extension is done for two’s
complement data.

The user has flexibility in specifying the word size. Within
the name shown above, the “xx” represents the size of the
data word and “yy” represents the size of the S bus.The
size of the S bus is equal to log2(xx).

Digital Soft Megacells

The “v” represents version. The synthesizer can optimize
the design for either minimum delay, minimum area or a
compromise between the two. Each implementation is
given a different version number. For example an 8-bit
shifter optimized for minimum gate count would be named
MGB0803C1.

Sample Truth Table (MGB0402Cv):

$(1:0) | STC | DTC | Q@) | Q@) & Q) | ()
00 0 x | D@) | D) | D(1) | D(0)
01 0 x | D@ | D) | D©O)| ©
10 0 x | D), DO)| © 0
11 0 x | DO)| o 0 0
00 1 x | D(3) | D@ | D) | D)
01 1 x | D@ | DM|DO| o
10 1 0 0 0 | D@) | DE)
11 1 0 o | D@ | DE | DM
10 1 1 | D@ | D@ | DE) | DE)
11 1 1 | D@) | D@) | DE) | D)

Contact the factory for information on specific speeds and
sizes or to have a Shifter built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

B 405591k 0016375 314 MM
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Megacells

MGBxxyyCv y
Arithmetic Shifter prrz=etribemdvbeiors

Digital Soft Megacells
Pin Descriptions
SIGNAL TYPE SIGNAL DESCRIPTIONS | LEGAL RANGE
sTC Input Determines whether S is interpreted as unsigned or two’s 1
complement.
DTC Input Determines whether D is interpreted as unsigned or two’s 1
complement.
S(logy(xx)-1:0) | Input | Shift inputs. Specifies the number of position to be shifted. width < logo(xx)
D{(xx-1):0) Input | Data inputs. D(0) is the LSB. width > 0
Q{(xx-1):0) Output | Data outputs. Q(0) is the LSB. width > 0

Sample Equivalent Gates

! STANDARD CELL GATE ARRAY
CELL NAME :
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGB0803C1 130 144 146 171
MGB0803C2 175 194 203 238
MGB1204C1 223 248 245 287
MGB1204C2 320 355 351 411
Sample Delays'
\ STANDARD CELL GATE ARRAY
CELL NAME
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGB0803C1 5.0ns 4.1ns 5.0ns 3.5ns
MGB0803C2 3.4ns 2.8ns 3.6ns 25ns
MGB1204C1 57ns 4.7 ns 5.7ns 40ns
MGB1204C2 32ns 2.6ns 3.4ns 24ns |

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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K AMI MGCDXxxAv

e e Decrement Gounter

Features Description

» High-performance, HDL-based megacell synthesizer The MGCDxxAv synchronous binary counter counts down

« Uses the ASIC Standard Library for technology on the rising edge of the clock. This counter is available in
independence all of AMI’s supported processes.
« Counter size is definable The "xx" in the name represents the number of bits in the

. . counter. For example, an 8-bit counter built for minimum
« Includes terminal count when count is zero delay would be named MGCDOBA2.

+ Fully buffered inputs and outputs The counter has three input controls LOAD, CE, and

RSTN. Both LOAD and CE must be asserted for the

LOGIC SYMBOL parallel input to be latched in an the next rising clock edge.

MGCDxxAV When LOAD is low and CE is high the counter decrements

by one on each rising clock edge. When the count

LOAD TERM ——o reaches zero the TERM signal is asserted high. The RSTN

is asynchronous and asserted low. The counter output
(CNT) is the same size as the counter input (D).

CE

Q RSTN Multiple architectural implementations are synthesized
——pCLK depending on speed requirements. Possible architectures
l_ include ripple carry, carry look-ahead, and fast carry look-
ahead. These Megacells are produced using
parameterized synthesizers that allow the creation of
—— D{(xx-1):0) CNT((xx-1):0) —rno various sizes and speeds. The synthesized Megaceli can
be optimized for either minimum delay, minimum gate
count or can be designed to meet a specified delay. Each
implementation is given a different version number. For
example, an 8-bit counter that must run on a 20 ns clock
cycle would be named MGCDO8A20.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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MGCDXxxAv AMI

Decrement Counter AMERICAN MICOS TRV NG,
Digital Soft Megacells

Pin Description

SIGNAL TYPE SIGNAL DESCRIPTIONS

Load new count. Data is latched when LOAD and CE are high and the clock transitions
from low to high.

Count enable. Next count or input latched when CE is high and the clock transitions
from low to high.

RSTN Input Reset signal. Asynchronously resets counter to 0 when low.

D((xx-1):0) Input Data inputs. Data appearing on these inputs is latched into the count when LOAD and
‘ ) P CE are high and the clock transitions from low to high.

TERM Output | Terminal count. Asserted high when the count is all zeros.

Data outputs. The output is decremented by one when the clock transitions from low to
high and the CE is asserted.

LOAD Input

CE Input

CNT({xx-1):0) Output

Sample Equivalent Gates

CELL NAME STANDARD CELL GATE ARRAY
AMI6S(0.6 micron) AMI8S(0.8 micron) AMIGG(0.6 micron) AMI8G(0.8 micron)
MGCUOBA1 120 130 166 155
MGCUO8A2 188 183 205 222
MGCU12A1 179 176 225 238
MGCU12A2 288 277 329 327
Sample Clock Cycle Time?

% STANDARD GELL GATE ARRAY

§ CELL NAME AMI65(0.6 micron) AMI8S(0.8 micron) AMIGG(0.6 micron) AMI8G(0.8 micron)

% MGCUO8A1 5.4 ns 7.0ns 4.8 ns 6.4 ns
MGCUO08A2 29ns 3.3ns 3.3ns 3.6ns
MGCU12A1 7.3ns 8.9ns 6.7 ns 8.3ns
MGCU12A2 3.2ns 3.6ns 3.4ns 4.0ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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v v Decrement Counter

Digital Soft Megacells

Count Timing

oy |
o A s I e Y s Y s O O
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L : Tree
Trsc — - -~

TERM : :

\

Timing Characteristics

SYMBOL CHARACTERISTIC REFERENCED T0 @
Tro reset to output zero RSTN falling E
Teo clock to count valid CLK rising S
TLsy load set-up CLK rising §

TeoLsu count enable load set-up CLK rising
Tosu data set-up CLKrising
Trsc term set valid CLK rising
Ttee term clear valid CLK rising
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Megacells

MGCUXxxAv AMI

Increment Counter ANERCAN MCROSYSTEM NG

Digital Soft Megacells
Features Description
+ High-performance, HDL-based megacell synthesizer The MGCUxxAv synchronous binary counter counts on

the rising edge of the clock. This counter is available in all

* Uses the ASIC Standard Library for technology of AMI's supported processes

independence
The "xx" in the name represents the number of bits in the

» Counter size is definable . ; -
) , counter. For example, an 8-bit counter built for minimum
* Includes terminal count when count is all ones delay would be named MGCUO8A2.

* Fully buffered inputs and outputs The counter has three input controls LOAD, CE, and

RSTN. Both LOAD and CE must be asserted for the

LOGIC SYMBOL parallel input to be latched in on the next rising clock edge.

MGCUxxAvV When LOAD is low and CE is high the counter increments

by one on each rising clock edge. When the count reaches

LOAD TERM the maximum count the TERM signal is asserted high. The

RSTN is asynchronous and asserted low. The counter
CE output (CNT) is the same size as the counter input (D).

RSTN Multiple architectural implementations are synthesized
pCLK depending on speed requirements. Possible architectures
_} [ include ripple carry, carry lock-ahead, and fast carry look-

ahead. These Megacells are produced using
parameterized synthesizers that allow the creation of
——— D({xx-1):0) CNT({xx-1):0) —— various sizes and speeds. The synthesized Megacell can
be optimized for either minimum delay, minimum gate
count or can be designed to meet a specified delay. Each
implementation is given a different version number. For
example, an 8-bit counter that must run on a 20 ns clock
cycle would be named MGCUOBA20.

1]

Soft Megacells

This logic synthesizer produces a soft megaceli schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

M 405593k 0016380 7485 WM
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 AMI MGGUXxAv

AMERICAN MICROSYSTEMS, INC. Increment counler

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS
LOAD Input Load new count. Data is latched when LOAD and CE are high and the clock transitions

from low to high.

Count enable. Next count or input latched when CE is high and the clock transitions
from low to high.

RSTN Input Reset signal. Asynchronously resets counter to 0 when low.

Data inputs. Data appearing on these inputs is latched into the count when LOAD and
CE are high and the clock transitions from low to high.

TERM Output | Terminal count. Asserted high when the count is all ones.

Data outputs. The output is incremented by one when the clock transitions from low to
high and the CE is asserted.

CE Input

D((xx-1):0) Input

CNT((xx-1):0) Output

Sample Equivalent Gates

STANDARD CELL GATE ARRAY
CELL NAME
AMI6S(0.6 micron) AMI8S(0.8 micron) AMI6G(0.6 micron) AMI8G(0.8 micron)
MGCUO08A1 119 128 152 162
MGCUQ08A2 155 155 214 207
MGCU12A1 178 172 228 243
MGCU12A2 261 261 355 299
Sample Clock Cycle Time!
STANDARD CELL GATE ARRAY %
CELL NAME . _ . - ]
AMI6S(0.6 micron) AM18S(0.8 micron) AMI6G(0.6 micron) AMIBG(0.8 micron) 8
MGCUOBAT 5.6ns 6.3 ns 49ns 6.1 ns S
MGCUO08A2 3.0ns 3.5ns 3.1ns 40ns
MGCU12A1 7.1ns 7.6ns 6.6 ns 7.4ns
MGCU12A2 3.3ns 40ns 3.3ns 3.7ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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Increment Gounter AVERGAN MIDROSYGTEVE NG

Count Timing

RSTN
ok [ | L] | .
o0 L AN A+ X L X0 X o XD+ PN

LOAD ;
— ~-—Tgisy 3
CEN ; :
—P; H_TDSU !

D((xx-1):0) /X b. I I
TERM :

Timing Characteristics

o SYMBOL CHARACTERISTIC REFERENCED TO
§ Tro reset to output zero RSTN falling
% Tco clock to count valid CLK rising
b= Tisu load set-up CLK rising
TeLsu count enable load set-up CLK rising
Tosu data set-up CLK rising
Trsc term set valid CLK rising
Trec term clear valid CLK rising
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AMERICAN MICROSYSTEMS, INC.

MGCXxxAv
2-Function Gomparator

Features

+ High-performance, Schematic-based megacell
synthesizer

« Uses the ASIC Standard Library for technology
independence

» Wordlength for inputs A and B are user definable
« Unsigned and two’s complement data comparison
+ Two comparison functions available

- Fully buffered inputs and outputs

LOGIC SYMBOL
MGCxxAv
—TC LTLE ——
— LEQ GEGT ——
1 [
— A((xx-1):0)
— B((xx-1):0)

Description

The MGCxxAv comparator synthesizer builds xx-bit 2-
function comparators. The comparator compares signed
or unsigned numbers (A and B) and produces two output
conditions (LTLE and GEGT).

The input signal LEQ determines what these two output
conditions are (see Functional Description). The input TC
determines whether the two inputs are compared as
unsigned (TC = 0) or signed (TC = 1).

In the name, “xx” represents the A and B input size and the
“v” represents version. The synthesizer can optimize the
design for either minimum delay, minimum area or a
compromise between the two. Each implementation is
given a different version number. For example, a 24-bit
comparator gptimized for minimum delay would be named
MGC24A2.

Digital Soft Megacells

Functional Description

LEQ Condition LTLE GEGT
1 A<«=B 1 0
1 A>B 0 1
0 A<B 1 0
0 A=>B 0 1

Contact the factory for information on specific speeds and
sizes or to have a Comparator built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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MGCxxAv

2-Function Gomparator

AM

l@

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacelis
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
TC Input When 1, signifies A and B inputs are two's complement. 1
LEQ Input Determines function of LTLE and GEGT pins. 1
A{(xx-1):0) Input A Data inputs. A(0) is the LSB. width > 0
B((xx-1):0) Input B Data inputs. B(0) is the LSB. width > 0
LTLE Output | ‘Less than’ or ‘less than or equal’ depending on LEQ. 1
GEGT Output | ‘Greater than or equal’ or ‘greater than’ depending on LEQ. 1

Sample Equivalent Gates

STANDARD CELL GATE ARRAY
CELL NAME : .
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMIBG(0.6 micron)
MGCO08A1 39 43 45 53
MGCO0BA2 92 102 94 110
MGC12A1 53 59 61 71
MGC12A2 100 111 118 138
Sample Delays'
STANDARD CELL GATE ARRAY
CELL NAME ]
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGCO08A1 3.6ns 3.0ns 41ns 29ns
MGCO08A2 2.1ns 1.7ns 2.4ns 1.7 ns
MGC12A1 51ns 42ns 5.7 ns 40ns
MGC12A2 2.4ns 2.0ns 2.8ns 2.0ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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AMERICAN MICROSYSTEMS, INC.

MGCXxXBv
6-Function Gomparator

Features

« High-performance, Schematic-based megacell
synthesizer

« Uses the ASIC Standard Library for technology
independence

« Wordlength for inputs A and B are user definable
« Unsigned and two’s complement data comparison
« Six comparison functions available

« Fully buffered inputs and outputs

LOGIC SYMBOL
MGCxxBv

GT——

iy —

TC El—

GE ——

NE -—

1 [

A((xx-1):0)
— B{((xx-1):0)

Digital Soft Megacelis

Description

The MGCxxBv comparator synthesizer builds xx-bit 6-
function comparators. The comparator compares signed
or unsigned numbers (A and B) and produces six output
conditions (GT, LT, EQ, LE, GE, NE).

The input TC determines whether the two inputs are
compared as unsigned (TC=0) or signed (TC=1).

In the name, “xx” represents the A and B input size and the
“v" represents version. The synthesizer can optimize the
design for either minimum delay, minimum area or a
compromise between the two. Each implementation is
given a different version number. For example, a 24-bit
comparator optimized for minimum delay would be named
MGC24B2.

Functional Description

Condition GT | LT | EQ | LE | GE | NE
A>B 1 0 0 0 1 1
A<B 0 1 0 1 0 1
A=B 0 0 1 1 1 0

Contact the factory for information on specific speeds and
sizes or to have an 6-function Comparator built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

BN 405591b 0016385 267 W
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MGCxxBv

AMI

AMERICAN MICROSYSTEMS, INC.

Megacells

6-Function Comparator

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
TC Input When 1, signifies A and B inputs are two’s complement. 1
A((xx-1):0) Input A Data inputs. A(0) is the LSB. width > 0
B((xx-1):0) Input B Data inputs. B(0) is the LSB. width > 0
GT Output | Asserted when A is greater than B. 1
LT Output | Asserted when A is less than B. 1
EQ Output | Asserted when A equals B. 1
LE Output | Asserted when A is less than or equal to B. . 1
GE Output | Asserted when A is greater than or equal to B. 1
NE Output | Asserted when A does not equal B. 1

Sample Equivalent Gates

STANDARD CELL GATE ARRAY
CELL NAME AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMIGG(0.6 micron)
MGC08B1 70 78 77 90
MGC08B2 120 133 174 204
MGC12B1 98 109 108 126
MGC12B2 182 202 252 205
Sample Delays'

CELL HAME STANDARD CELL GATE ARRAY

AMI88(0.8 micron) AMIG6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGC08B1 4.7 ns 3.9ns 44ns 3.0ns
MGC08B2 22ns 1.8ns 3.0ns 2.1ns
MGC12B1 6.0 ns 49ns 6.3 ns 4.4ns
MGC12B2 26ns 2.1ns 25ns 18ns

1. These data are estimated and specified at 5.0V, T = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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 AMI MGDxxAv

AMERICAN MICROSYSTEMS, INC. n e c re m e nter

Digital Soft Megacells
Features Description
« High-performance, Schematic-based megacell The MGDxxAv decrementer synthesizer builds xx-bit
synthesizer decrementers. The decrementer subtracts 1 from input A
« Uses the ASIC Standard Library for technology to produce the output SUM.
independence Multiple architectural implementations are synthesized
« Wordlength for input A is user definable depending on speed requirements. Possible architectures
) . . include ripple carry, carry look-ahead, and fast carry look-
+ Selects multiple architectures for size and speed ahead.
efficiency

The SUM output is the same size as the input A.

» Fully buffered inputs and out . .
y buffered inputs and outputs In the name, “xx" represents the A input size and the V"

represents version. The synthesizer can optimize the
LOGIC SYMBOL design for either minimum delay, minimum area or a
MGDxxAV compromise between the two. Each implementation is

given a different version number. For example, a 24-bit
decrementer optimized for minimum delay would be
—— A(x-1):0) SUM((xx-1):0) named MGD24A2.

Functional Description

A SUM
A A-1

Contact the factory for information on specific speeds and
sizes or to have a Decrementer built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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Decrementer

AMIL

AMERICAN MICROSYSTEMS, INC.

Megacells

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
A{(xx-1):0) Input A Data inputs. A(0) is the LSB. width > 0
SUM((xx-1):0) Qutput | SUM Data outputs. SUM(0) is the LSB. width > 0
Sample Equivalent Gates
STANDARD CELL GATE ARRAY
CELL NAME :
AMI85(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMIGG(D.6 micron)
MGDO08A1 31 30 35 45
MGDO08A2 53 66 71 91
MGD12A1 48 47 55 69
MGD12A2 88 112 118 154
Sample Delays'
STANDARD CELL GATE ARRAY
CELL NAME - - I —
AMI8S(0.8 micron) AMI6S(0.6 micron) AMIBG(0.8 micron) |  AMIGG(0.6 micron)
MGDO08A1 46ns 3.4ns 4.7 ns 3.24 ns
MGDO08A2 1.5ns 1.5ns 1.7ns 1.39ns
MGD12A1 7.2ns 5.0ns 7.3ns 488 ns
MGD12A2 1.6ns 1.6ns 19ns 1.67 ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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AMERICAN MICROSYSTEMS, INC.

MGIxxAv
Incrementer

Features

« High-performance, Schematic-based megacell
synthesizer

« Uses the ASIC Standard Library for technology
independence

» Wordlength for input A is user definable

« Selects multiple architectures for size and speed
efficiency

« Fully buffered inputs and outputs

LOGIC SYMBOL
MGixxAv

— A{{xx-1):0) SUM((xx-1):0) ——

Digital Soft Megacells

Description

The MGIxxAv Incrementer synthesizer builds xx-bit
Incrementers. The incrementer adds 1 to input A to
produce the output SUM.

Multiple architectural implementations are synthesized
depending on speed requirements. Possible architectures
include ripple carry, carry look-ahead, and fast carry look-
ahead.

In the name, “xx” represents the A and SUM input sizes,
and the “v" represents version. The synthesizer can
optimize the design for either minimum delay, minimum
area or a compromise between the two. Each
implementation is given a different version number. For
example, a 24-bit incrementer optimized for minimum
delay would be named MGI24A2.

Functional Description

A SUM

A A+1

Contact the factory for information on specific speeds and
sizes or to have an Incrementer built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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Megacells

MGIxxAv AMI

Incrementer pro=tr i i

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
A((xx-1):0) Input A Data inputs. A(0) is the LSB. width > 0
SUM((xx-1):0) Output | SUM Data outputs. SUM(0) is the LSB. width > 0
Sample Equivalent Gates
STANDARD CELL GATE ARRAY
CELL NAME - - - -
AMI8S(0.8 micron) AMI6S(0.6 micron) AMIBG(0.8 micron) AMI6G(0.6 micron
MGI08A1 33 37 39 46
MGI0o8A2 45 50 53 62
MGI12A1 52 58 62 73
MGI12A2 83 92 112 131
Sample Delays'
STANDARD CELL GATE ARRAY
CELL NAME
AMI8S5(0.8 micron) AMI6S{0.6 micron) AMI8G(0.8 micron) AMIGG(0.6 micron
MGI08A1 2.7ns 2.2ns 3.0ns 2.1 ns
MGI08A2 1.4 ns 1.2ns 1.6ns 1.1ns
MGI12A1 3.0ns 25ns 4.7 ns 3.3ns
MGI12A2 1.6ns 1.3 ns 1.8 ns 1.3 ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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AMERICAN MICROSYSTEMS, INC.

MGIxxBv
Incrementer/Decrementer

Features

* High-performance, Schematic-based megacell
synthesizer

* Uses the ASIC Standard Library for technology
independence

» Wordlength for input A is user definable

+ Selects multiple architectures for size and speed
efficiency

« Fully buffered inputs and outputs

LOGIC SYMBOL
MGIxxBv

—DEC

| [

——— A((xx-1):0) SUM((xx-1):.0) F—

Digital Soft Megacells

Description

The MGIxxBv Incrementer/Decrementer synthesizer
builds xx-bit Incrementer/Decrementers. When the DEC
input is active (DEC=1) the Incrementer/Decrementer
subtracts 1 from input A. When DEC is not active (DEC=0)
the Incrementer/Decrementer adds 1 to input A.

Multiple architectural implementations are synthesized
depending on speed requirements. Possible architectures
include ripple carry, carry look-ahead, and fast carry look-
ahead.

In the name, “xx” represents the A and SUM input sizes,
and the *v" represents version. The synthesizer can
optimize the design for either minimum delay, minimum
area or a compromise between the two. Each
implementation is given a different version number. For
example, a 24-bit Incrementer/Decrementer optimized for
minimum delay would be named MGi24B2.

Functional Description

A DEC Sum
A 0 A+1
A 1 A-1

Contact the factory for information on specific speeds and
sizes or to have an Incrementer/Decrementer built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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Megacells

MGIxxBv

Incrementer

/Decrementer

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacelis
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
DEC Input Decrement. Megacell decrements when input is high. 1
A((xx-1):0) Input A Data inputs. A(0) is the LSB. width > 0
SUM((xx-1):0) Output | SUM Data outputs. SUM(0) is the LéB. width > 0
Sample Equivalent Gates
CELL NAME STANDARD CELL GATE ARRAY
AMI8S(0.8 micron) AMi68(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGI08B1 60 67 78 N
MGI08B2 86 95 117 137
MGI12B1 95 105 128 150
MGI12B2 162 180 204 239
Sample Delays'
CELL NAME STANDARD CELL GATE ARRAY
AMI85(0.8 micron) AMI6S(0.6 micron) AMIBG(0.8 micron) AMIG6G(0.6 micron)
MGIO8B1 7.5ns 6.2 ns 7.0ns 49ns
MGlosB2 22ns 1.8 ns 2.6 ns 1.8 ns
MGI12B1 12.2ns 100 ns © 11.1ns 8.2ns
MGI12B2 2.7ns 22ns 3.1ns ' 22ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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MGMxxyyDv
Multiplier

Features

« High-performance, Schematic-based megacell
synthesizer

« Uses the ASIC Standard Library for technology
independence

» Inputs and output sizes are user definable

« Selects multiple architectures for size and speed
efficiency

« Two's complement control allows either unsigned or two's
complement format

« Fully buffered inputs and outputs

LOGIC SYMBOL
MGMxxyyDv

— TC

1 [

— A({xx-1):0)

P{{xx+yy-1):.0) ——

|

— Bllyy-1):0)

Digital Soft Megacelis

Description

The MGMxxyyDv Multiplier synthesizer builds multipliers
of various sizes. The operands A and B are multiplied to
produce the product P. The input and output data are
interpreted as unsigned when TC=0 or two’s complement
when TC=1.

The “xxyy” represents a four character sequence assigned
to each multiplier configuration where “xx” represents the
number of A input bits and “yy” represents the number of B
input bits. The number of products bits are equal to “xx” +
vy

The *v" represents version. The synthesizer can optimize
the design for either minimum delay, minimum area or a
compromise between the two. Each implementation is
given a different version number. For example, a 16-bit by
12-bit multiplier optimized for minimum delay would be
named MGM1612D2.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbal. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacelis (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for information on specific speeds and
sizes or to have a Multiplier built.
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MGMxxyyDv
Multiplier

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTIONS LEGAL RANGE
TC Inout Determines whether the input and output data are interpreted as 1
P unsigned (TC=0) or two's complement (TC=1) numbers.
A((xx-1):0) Input | A input bits. A(D) is the LSB. width > 0
B((yy-1):0) Input | Binput bits. B(0) is the LSB. width > 0
P((xx+yy-1):0) | Output | Product bits. P(0) is the LSB. XX + yy > width > 0

Sample Equivalent Gates

STANDARD CELL GATE ARRAY
CELL NAME
AMI8S(0.8 micron) AMI6S(0.6 micron) AMISG(0.8 micron) AMIGG(0.6 micron)
MGMO0808D1 490 515 583 602
MGMO0808D2 696 668 925 852
MGM1212D1 1,060 1,128 1,252 1,288
MGM1212D2 1,357 1,457 1,756 1,700

Sample Delays’

STANDARD CELL GATE ARRAY
CELL NAME
AMI8S(0.8 micron) AMIGS(0.6 micron) AMIBG(0.8 micron) AMIGG(0.6 micron)
" MGMO0808D1 17.0 ns 12.5ns 17.1 ns 11.4 ns
9 MGM0808D2 10.0ns 7.9ns 10.2ns 6.8 ns
> MGM1212D1 255ns 18.4 ns 24.9ns 15.8 ns
= MGM1212D2 12.3ns 9.2ns 126 ns 8.7 ns

1. These data are estimated and specified at 5.0V, Tj =
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MGMxXxyyEv
Multiplier-Accumulator

Features

» High-performance, Schematic-based megacell
synthesizer

* Uses the ASIC Standard Library for technology
independence

* Widths for inputs A and B are definable

* Selects multiple architectures for size and speed
efficiency

« Two’s complement control allows unsigned or two’s
complement multiplication-accumulation

* Fully buffered inputs and outputs

LOGIC SYMBOL
MGMxxyyEv
-~ TC
] [
— A{{(xx-1):0)
— B({xx-1):0) MAC{(xx+yy-1):0) ——
— C{{xx+yy-1):0)

Digital Soft Megacells

Description

The MGMxxyyEv multiplier-accumulator synthesizer
builds multiplier-accumulators of various sizes. The
operands A and B are multiplied and the product is added
to C producing the result MAC. The input and output data
are interpreted as unsigned when TC=0 or two's
complement when TC=1.

The “xxyy” represents a four character sequence assigned
to each multiplier-accumulator configuration where “xx”
represents the number of A input bits and "yy” represents
the number of B input bits. The number of MAC bits are
equal to “xx” + “yy”.

The “v” represents version. The synthesizer can optimize
the design for either minimum delay, minimum area or a
compromise between the two. Each implementation is
given a different version number. For example, a 16-bit by
12-bit multiplier-accumulator optimized for minimum delay
would be named MGM1612E2.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

Contact the factory for information on specific speeds and
sizes or to have a Multiplier-Accumulator built.
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Megacelis

MGMXXyYVEV
Multiplier-Accumulator

AMI

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells
Pin Description
SIGNAL TYPE SIGNAL DESCRIPTION LEGAL RANGE
TC Inout Determines whether the input and output data are interpreted as 1
P unsigned (TC=0) or two's complement (TC=1) numbers.
A((xx-1):0) Input | Ainput bits. A(0) is the LSB. width > 0
B((yy-1):0) Input | B input bits. B(0) is the LSB. width > 0
C((xx+yy-1):0) Input | C input bits. C(0) is the LSB. width = xx + yy
MAC({(xx+yy-1):0) | Output | Result bits. MAC(0) is the LSB. width = xx + yy
Sample Equivalent Gates
STANDARD CELL GATE ARRAY
CELL NAME
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGMO808E1 702 779 872 1,020
MGMO0808E2 777 862 1,045 1,223
MGM1212E1 1,415 1,570 1,758 2,057
MGM1212E2 1,610 1,787 1,860 2,176
Sample Delays’
STANDARD CELL GATE ARRAY
CELL NAME
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micron)
MGMO0808E1 15.0 ns 123 ns 16.3 ns 114ns
MGMO0808E2 11.8ns 9.7ns 12.0ns 8.4 ns
MGM1212E1 19.5ns 16.0 ns 21.0ns 14.7 ns
MGM1212E2 12.7 ns 10.4 ns 13.1ns 9.2 ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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Digital Soft Megacells
Features Description
* High-performance, Schematic-based megacell The MGSxxyyAv subtractor synthesizer builds xx-bit by yy-
synthesizer bit subtractors. Input operands are A and B with an input
» Uses the ASIC Standard Library for technology carry Cl to produce the output DIFF with a carry-out CO.
independence Multiple architectural implementations are synthesized
» Wordlength for inputs A and B are user definable depending on speed requirements. Possible architectures
. i . include ripple carry, carry look-ahead, and fast carry look-
» Selects multiple architectures for size and speed ahead.
fici
etticiency . Inputs A and B and output DIFF can be interpreted to be
» Fully buffered inputs and outputs either in the two’s complement or unsigned number
format. The DIFF output is the same format as the inputs,
LOGIC SYMBOL and its size is the same as the largest of inputs A or B.
MGSxxyyAv In the name, “xx” represents the A input size and “yy”

represents the B input size. The "v” represents version.

¢ co The synthesizer can optimize the design for either
minimum delay, minimum area or a compromise between
— Alfxx-1):0) the two. Each implementation is given a different version
— Byy-1):0) DIFF((ww-1):0) —— number. For example, a 24-bit by 20-bit subtractor
optimized for minimum delay would be named

MGS2420A2.

Functional Description

A B Cl DIFF Co
A B 0 A-B carry-out
A B 1 A-B-1 | carry-out

Contact the factory for information on specific speeds and
sizes or to have an Subtractor built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacelis (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

L
)
3]
«
o)
b
=

B 4055916 0016397 T49 WM
5-77



Megacells

MGSxxyyAv
Subtractor

AMI

AMERICAN MICROSYSTEMS, INC.

I
Digital Soft Megacells
Pin Description ‘
SIGNAL TYPE SIGNAL DESCRIPTION LEGAL RANGE l
co Output | Carry out, active high. 1 ‘
A((xx-1):0) Input | A Data inputs. A(0) is the LSB. width > 0 |
B((yy-1):0) Input B Data inputs. B(0} is the LSB. width > 0
Cl Input Carry in, active high. 1
DIFF({ww-1):0) Output | DIFF Data outputs. DIFF(0) is the LSB. width > 0
Sample Equivalent Gates
CELL NAME STANDARD CELL GATE ARRAY -
AMI8S(0.8 micron) AMI6S(0.6 micron) AMI8G(0.8 micron) AMI6G(0.6 micran)
MGS0808A1 70 78 82 96
MGS0808A2 163 181 232 271
MGS1212A1 105 117 122 1,363
MGS1212A2 217 241 285 333
Sample Delays’
CELL NAME STANDARD CELL GATE ARRAY
AMI8S(0.8 micron) AMI6S(0.6 micron) AMIBG(0.8 micron) AMI6G(0.6 micron)
MGS0808A1 7.4 ns 6.1 ns 8.2ns 5.7ns |
MGS0808A2 2.7ns 23ns 3.3ns 2.3ns |
MGS1212A1 10.5 ns 8.8 ns 11.8 ns 8.3ns
MGS1212A2 3.3ns 2.8 ns 3.8 ns 2.7ns ‘

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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MGFxxyyC1
EAMI Latch-based FIFO

Digital Soft Megacells

Features Description
* High-performance, schematic-based megacell The MGFxxyyC1 FIFO (First In, First Out) memory
synthesizer synthesizer builds latch based FIFOs of various sizes.
« Uses the ASIC Standard Library for technology FIFOs built with this synthesizer use the fall-through
independence algorithm in which data is written to the top of the register

stack and falls through to the bottom of the stack. If the

* Uses latch-array, fall-through architecture FIFO is not empty the data stops falling through when valid

* Array sizes are definable data are encountered. Data fallen through to the bottom of
* Fully buffered inputs and outputs the stack are available at the outputs.

These FIFOs have separate asynchronous read and write

LOGIC SYMBOL clocks. Flags include ORN (output ready not) which

MGFxxyyC1 determines if the FIFO is empty and IRN (input ready not)

which determines if the FIFQ is full. Indeterminable results

a WRN IRN O may occur during writes when IRN is active.
—C RDN The “xxyy” in the name represents a four character
ORN O sequence assigned to each FIFO configuration where “xx”
—(C RSTN
represents the number of words and “yy” represents the
1 |_ number of bits per word. For example, a 32-word by 8-bit
FIFO would be named MGF3208C1.
— D({yy-1):0) O(lyy-1):0)—— Contact the factory for information on specific speeds and
sizes or to have a FIFO built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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Megacells

MGFxxyyC1
I.atch-based_lilFo

Digital Soft Megacells

Pin Description

AMERICAN MICROSYSTEMS, INC.

SIGNAL TYPE SIGNAL DESCRIPTIONS
WRN Input Write clock. Data is latched when WRN transitions from low to high.
RDN Inout Read clock. On the low to high transition of RDN data on the bottom of the FIFQ is
P replaced with data from immediately above.
RSTN Input Reset signal. Sets FIFO to empty.
4y Data inputs. Data appearing on these inputs are written into the FIFO on the low to
D((yy-1):0) Ut | high transition of WRN. D(0) is the LSB.
IRN Outout Input Ready Not. A low on this signal indicates the FIFQ is either full or busy. Writing
P when IRN is low will cause data to be lost.
ORN Output \C/J;:itgut Ready Not. A low on this signal indicates that data appearing on the outputs are
O((yy-1):0) Output Data outputs. The data stored on the bottom of the stack are constantly available
yy-lr P through these signals and are updated on the rising edge of RDN.

Sample Equivalent Gates

I

STANDARD CELL GATE ARRAY
CELL NAME
AMI6S(0.6 micron) AMI88(0.8 micron) AMI6G(0.6 micron) AMI8G(0.8 micron)
MGF0232CH 260 253 320 323
MGF0809C1 290 274 368 369
MGF1616C1 843 761 1,030 1,031
MGF1632C1 1,542 1,366 1,846 1,863
Sample Fall-through Delays1
STANDARD CELL GATE ARRAY
CELL NAME -
AMI6S(0.6 micron) AMI8S(0.8 micron) AMIGG(0.6 micron) AMI8G(0.8 micron)
MGF0232C1 6.1 ns 6.4 ns 5.3 ns 6.2 ns
MGF0809C1 21.9ns 23.1ns 18.7 ns 21.4ns
MGF1616C1 43.1 ns 454 ns 36.9ns 419 ns
MGF1632C1 | 44 5ns 45.5ns 39.1 ns 43.2 ns

1. These data are estimated and specified at 5.0V, Tj = 25°C and 0.1pF output loading. Actual characteristics will vary based on the final gate count, layout, voltage and temperature.
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AM Latch-based FIFO

AMERICAN MICROSYSTEMS, INC.

Digital Soft Megacells
Read / WriteTiming
RSTN - Ty | | |
- w—Tpay <> =>TwA FIFO FULL —>TRIR
DN N '
—  «Tropn | «—»TwoR Tronn &> =—>TroR FIFO EMPTY

WRN | Il '

—

RDN !

—>E E<_TDSU X
D((yy-1):0) f >( l
—  a—Tgy
O((yy-1):0) _X VALlDJ< VALID

Timing Characteristics

SYMBOL CHARACTERISTIC REFERENCED TO
TRIRN reset to input ready set RSTN falling
TRoORN reset to output ready clear RSTN falling
TwirN write to input ready clear WRN falling
Twor write to output ready set WRN rising
Twir write to input ready set WRN rising
TRIR read to input ready set RDN rising
TRoORN read to output ready clear RDN falling
TroR read to output ready set RDN rising
Tosu data setup to write WRN rising
Tov read to output valid RDN rising
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Megacells

MGFxxxxyyD
Synchronous FIFO

AMI

AMERICAN MICROSYSTEMS, INC.

Features
* Dual-port RAM architecture for zero fall-through time

* Dynamically programmable almost-full and almost-empty
flags.

* Synchronous design
* Word width and depth are user definable
« High-performance, Schematic-based megacell

* Uses the ASIC Standard Library for technology
independence

LOGIC SYMBOL
MGFxxxxyyD

——XRRST
—CXWRST FF l———
—WCLK FE ——
—WE AF | ——
——RCLK AE
—RE
—A0
——WR

DI{(nn)-1:0) DO({yy)-1:0) jm—

Description

The MGFxxxxyyD FIFO (First In, First Out) builds
synchronous FIFOs of various sizes. These FIFOs use a
Dual-Port Synchronous Static RAM to allow large FIFO
depth without any fall-through time. This FIFO is available
in the SDX (1.0 u Standard Cell) and AMISS (0.8 u
Standard Cell) technologies.

The “xxxx” in the name represents the number of words in
the FIFO, and must be a power of 2 between five and ten.
(i.e. 32 minimum to 1024 maximum) The “yy" is the number
of bits per word and can be from one to any size needed.
For example, a 128 word by 16 bit FIFO would be named
MGF012816D.

Clock inputs WCLK and RCLK are free-running. Data is
written into the FIFO on the falling edge of WCLK when
WE is high. WE should only transition when WCLK is low.
Data is read on the rising edge of RCLK when RE is high.
The output data must be captured by external logic before
the next rising edge of RCLK.

Inputs AG and WR are used to write to the registers which
control the AE (almost empty) and AF (almost full) flags.
When A0 is low, data on the DI bus is written into the AE
register on the rising edge of WR. When AQ is high data is
written into the AF register. On reset the AE register
defaults to 25% of “xxxx” and AF to 75% of “xxxx”.

The width of the data input (DI) bus is equal to the greater
of, the number of bits per word or log2 (number of words in
FIFO).

Flags include FE, (FIFO empty) FF, (FIFO tull} and the
dynamically programmable AE (almost empty) and AF
(almost full) flags.

The MGFxxxxyyD features a split reset line to allow
implementation of a re-transmit function. XRRST and
XWRST are synchronous active low resets for the read
counter and write counter respectively. Each reset must be
held active for at least one rising edge of its respective
clock to initialize the FIFO.

To implement a re-transmit function the total number of
writes since the last general reset must be LESS THAN the
number of words in the FIFQ. As long as this condition is
met the read counter may be reset and all the words
written since the general reset may be reread. Notice that
if the AE register has been programed to a different value,
the read reset will return it to the default.

Contact the factory for information on specific speeds and
sizes or to have a FIFO built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.
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AMERICAN MICROSYSTEMS, INC.

MGFxxxxyyD
Synchronous FIF0

Pin Description

SIGNAL TYPE SIGNAL DESCRIPTIONS
XWRST | Schhronpgs write reset. Resets the write portion of the FIFO. Must be held low
during a rising edge of WCLK.
WCLK 1 Free-running write clock.
WE | Write enable. Data gpp(_earing on Din will be _vs_/ritten into the FIFO on the falling edge
of WCLK when WE is high. WE should transition only when WCLK is low.
XRRST | | Synchronous read reset. Resets the read portion of the FIFO. Must be held low
during a rising edge of RCLK.
RCLK | Free-running read clock.
RE | Eeﬁd enable. Data is read from the FIFO on the rising edge of RCLK when RE is
igh.
A0 | Address for. dete.rmin.ing if the AE or AF flag register is to be written. When A0 = 1 the
AF flag register is written.
WR | Write control for AE and A.F.registers. Data appearing on DIn is written into either the
AE or AF register on the rising edge of WR.
DI((nn)-1:0) | Data into the FIFO and the AE/AF registers.
DO((yy)-1:0) O | Data out of the FIFO.
FF O | FIFO full flag, active high. Synchronized to WCLK.
AF 0] FIFO almost full flag, active high. Synchronized to WCLK.
FE (o] FIFO empty flag, active high. Synchronized to RCLK.
AE O | FIFO almost empty flag, active high. Synchronized to RCLK.
Sample Equivalent Gates' o
Standard Cell o
Cell Name AMISS(0.8 micron) g
MGF0032yyD 470 =
MGF0064yyD 540
MGF0128yyD 640
MGF0256yyD 740
MGF0512yyD 840
MGF1024yyD 940

Note: 1. Does not include RAM.,
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Megacells

MGFXxxxyyD
Synchronous FIFQ p

Read Timing
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Write Timing
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Digital Soft Megacells
Register Write Timing

WR

XxRST X : ><
' Txasu . Txru |

; , :Taosu+ Taow |

-

' Txpsu + TxoH !
e

Dix )< . ><

Timing Characteristics

Symbol Characteristic . Referenced to
TrRsU read reset set-up RCLK rising
TrRH read reset hold RCLK rising
TRESU read enable set-up RCLK rising
TREH read enable hold RCLK rising
TprepO read clock to data out valid RCLK rising
TpRCFO read clock to flag out valid RCLK rising
TWRSUR write reset set-up WCLK rising
TWRHR write reset hold WCLK rising
TwRSUF write reset set-up WCLK falling
TwWRHF write reset hold WCLK falling
Twesu write enable set-up WCLK rising
TweH write enable hold WCLK falling
Toisu data in set-up WCLK falling
ToiH data in hold WCLK falling
Tpwcro write clock to flag out valid WCLK rising
Txrsu either reset set-up WR rising
TxRH either reset hold WR rising
Taosu A0 set-up WR rising
TaoH A0 hold WR rising
Txpsu data in set-up WR rising
TxpH data in hold WR rising
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Megacells

MGFxXxxyyE
Asynchronous FIFO EAMI

‘ I
Digital Soft Megacells
Features Description
¢ Dual-port RAM architecture for zero fall-through time The MGFxxxxyyE FIFO (First In, First Out) builds

asynchronous FIFOs of various sizes. These FIFOs use a

* Asynchronous design Duail-Port Synchronous Static RAM to allow large FIFO

* Word width and depth are user definable depth without any fall-through time. This FIFO is available
* High-performance, Schematic-based megacell in the SDX (1.0 u Stapdard Cell) and AMI8BS (0.8 u
* Uses the ASIC Standard Library for technology Standard Cell) technologies.
independence The “xxxx” in the name represents the number of words in
the FIFO, and must be a power of 2 between five and ten
LOGIC SYMBOL (i.e. 32 minimum to 1024 maximum). The “yy” is the
number of bits per word and can be from one to any size
MGFxxxxyyE needed. For example, a 128 word by 16 bit FIFO would be
—(JXRS named MGF012816E.
—({XAT XFF [0— Data is written into the FIFO on the rising edge of XW, and
—xw XFE D—— read on the falling edge of XR. Flags are updated on the
—XR rising edge of XW and XR. Flags include XFE, (FIFO
empty not) and XFF (FIFO full not).
The MGFxxxxyyE has a general reset, XRS pin, and a re-
transmit function enabled by the XRT pin. Both pins are
active low.
Dittyyr1:0) DOKyy}1:0) To use the re-transmit function the total number of writes

since the last general reset MUST NOT EXCEED the
number of words in the FIFQ.

As long as this condition is met, pulling XRT low will reset
the read counter and all the words written since the
general reset may be read.

Contact the factory for information on specific speeds and
sizes or to have a FIFO built.

Soft Megacells

This logic synthesizer produces a soft megacell schematic
in the ASIC Standard Library and a schematic symbol. The
ASIC Standard Library is technology- and process-
independent and is available in both Standard Cells and
Gate Arrays.

A soft megacell is defined only at the schematic level.
Each instance of the megacell has exactly the same
functional definition; however, the physical mask layout is
different for each instance depending on other functions
being used, the place-and-route tools, and process
technology. A soft megacell can be used with other
megacells (including ROM and RAM) and logic from the
ASIC Standard Library to build a complete system on a
chip.

B 40559%6 00Lb40OL 811 WM
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K AMIL MGFXxxxyyE

Pt e kv Asynchronous FIF0

Digital Soft Megacells

Pin Description

SIGNAL TYPE SIGNAL DESCRIPTIONS
XRS ! Asynchronous reset. Resets FIFO when pulsed low.
XRT I Activates re-transmit function when pulsed low.
Active low write signal. Data appearing on Din will be written into the FIFO on the
XW | e
rising edge of XW.
XR Active low read signal. Data is read from the FIFO on the falling edge of XR.

I
DI{(yy)-1:0) | Data input into the FIFO.
DO({yy)-1:0) o Data output from the FIFO.
XFF o] FIFO full flag, active low.
XFE O | FIFO empty flag, active low.

Sample Equivalent Gates'

Standard Cell
Gell Name
AMIBS(0.8 micron)
MGF0032yyE 300
MGF0064yyE 360
MGF0128yyE 430
MGF0256yyE 495
MGFO0512yyE 560
MGF1024yyE 630
NOTE: 1. Doss nat inciuie RAM.
_— L
Read Timing =
®
SN mn I ey S By BN R ©
. ‘ . . =
ETRRSUR: TRHSUFE . . :
‘<—>" -~ ' | ' '
XRS & XRT >< ; >< : p :
' ' TRAHR | Thmee ! '
‘ ' ' . * TeRDO
i -~ !
7 X X
e l
: Terro .
XFE & XFF X

B 405591k 00lL407? 758 HE
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Megacells

MGFXxxxyyE
Asynchronous FIF0 et ey

|
Digital Soft Megacells
.Write Timing
XW m
Twnsui . :
- : ;
XRS 3< >2/
TwrH
’(——>: X :
. .  Toisu + :
-~ !
Dix X X/
-~
. Tom

XFE & XFF : X

Timing Characteristics

Symbiol Characteristic Relerenced to
TRRSUR read reset set-up XR rising
TReH read reset hold XR rising
TRRSUF read reset set-up XR falling
TRRHE read reset hold ‘| XR falling N
TerDO read clock to data out valid . XR falling
Trrro read clock to flag out valid XR rising
B TwRsu write reset set-up XW rising N
TwRH write reset hold XW rising
Toisu data in set-up XW rising
ToiH data in hold XW rising
Tewro write clock to flag out valid XW rising o

M u05591t 00lL40& L9y HH |
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AMI

AMERICAN MICROSYSTEMS, INC.

RADSdwyz

Dual-Port Synchronous Static RAM

Features
* Two independent ports access the same core array

« Functionally equivalent to AMI's 0.8 micron Dual-Port
Synchronous Static RAM

* Read-Modify-Write cycle possible

* Low standby power when the clocks are stopped

« Separate input and output ports with full paralle! access
- 3-State outputs interface internal data buses directly

* Precharged design for faster operation with less silicon
area

FIGURE 1: LOGIC SYMBOL

RADSdwyz

ACLK
AOE
AW/R
ATST
BCLK
BOE
BW/R
BTST

~

—1 AA {(x-1):0)

—1 ADI ((w-1):0)

BA ({x-1):0)

BDI ((w-1):0)

[ LS4

AQ ((w-1):0)

BQ ((w-1):0)

Notes: 1. AAD is the LSB
2. x represents the number of address lines

General Description

This series of 0.6 micron dual-port RAMs operates within
a power supply voltage range of 4.5V to 5.5V, and can
operate down to 2.5V with reduced performance. Contact
the factory for low voltage performance specifications.
These dual-port RAMs can be compiled with 3-state or
always active outputs. When either clock is high, the
corresponding port circuitry is precharged. Read and
write operations occur when the corresponding clock is
low. Port outputs become valid a short time after the falling

AMI6S 0.6 micron CMOS Standard Cells

edge of the related clock and stay valid until the next
falling edge of the related clock. The address lines are
latched on the falling edges of the clocks. The clocks are
used only to precharge the circuitry and operate the
latches; the memory does not need a refresh signal. The
clocks and all of the other inputs can be held stable
indefinitely with no loss of memory as long as power is
supplied to the RAM.

The dual-port RAM consists of two ports, each port having
its own CLK, Address, Data, Output, Output enable, and
Write/Read control lines. This enables the RAM to have
four basic operations: Write A, Read A, Write B, and Read
B. Each of these operations can be performed
independently of the others. There is no internal address
arbitration.

Write A, Write B: If both ports are writing the same
address, then unknown data will be written to that
address.

Read A, Read B: Ports A and B may read data from
different addresses, or both ports may read
simultaneously from the same address.

Write A, Read B, or Write B, Read A: If each port is
accessing a different address, then uncorrupted data will
be_ read/written for both operations. If both ports are
accessing the same address, then the data that is read
will be equal to that currently being written if sufficient time
has elapsed for a valid write to propagate to the read port.
The read will reflect the previous contents of the accessed
address if the new data has not yet been written. For
further information, consult the timing diagrams.

Within limits specified below, the user has flexibility in
specifying the logical size of the RAM, including both word
size and the number of address locations. The name of
each RAM indicates the logical size and configuration as
explained here. The “RAD” in the name indicates a dual-
port RAM. The “5" is a version number. The “d” variable
can be an “A” to indicate always active outputs or an “N” to
indicate 3-state outputs with active low enable. The “w”
represents the word length in a mod-36 alpha-numeric
digit using the integers 1-9 and letters A-Z excluding O, Q,
and V. For example, “N" represents a word length of 23
and “P” represents a word length of 24. The “yz"
represents a hexadecimal value for the number of address
locations divided by 16. For example, “04” represents 64
address locations.

B 4055916 0016409 520 WN
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RADSdwyz _ I
Dual-Port Synchronous Static RAM AVERCIN MGROSYSTEVE .

AMIGS 0.6 micron GMOS Standard Cells

FIGURE 2: DUAL PORT STATIC RAM BLOCK DIAGRAM

BCLK 3
ACLK >
Precharge
Latch Contral
ATST BTST
by | 44 ‘
; ! A Address A Row B Row B Address | [ 4y
AA((x-1):0) — Bufter . [T Decode | | | Decode [+ = Buffer [ T7 BA((x-1)0)
4 A
A Col - B Col
olumn [N PR olumn
— "Decode — 1 Decode [
Core
» A Write [ P '1 B Write »
AWR 5| Control Control ¢ BW/
ADI:((W-1):0)————T r ’ T———— BDI((W-1):0)
LOltJt ut [
eT= A Output aines | B Output P Te
AOE *| Enable Buffer 3-asrt‘gte « Enable Buffer [¢ BOE
Drivers

11

Q(W-1):0)  BQUW-1):.0)
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K AMI RADSUWyZ

AVERIAN MIGHOSYSTEVE NG Dual-Port Synchronous Static RAM
AMIGS 0.6 micron CMOS Standard Cells

Address and Word Size Ranges

PARAMETER MINIMUM MAXIMUM INCREMENT
Address inputs 5 10 1
Word size (data outputs) 1 bit 32 bits 1 bit
Address locations (words) 32 1024 (1K) 16
Total bits in a core (word size times address locations) 32 32,768 (32K)
Pin Description and Input Capacitance
SIGNAL TYPE 32X4 1K X 16 SIGNAL DESCRIPTIONS
AAi,BAI | 0.07pF 0.07pF Address inputs
ACLK, BCLK i 0.10pF 0.15pF Clock input
AOEN, BOEN 1 0.09pF 0.23pF 3-State output control
AQ, BQ (High-Z) (0] 0.07pF 0.07pF Data outputs
AW/RN, BW/RN | 0.06pF 0.06pF Write/read not control
ADIi, BDii I 0.12pF 0.12pF Data inputs

Area Relative to a 2 Input Nand
32 x 4 DPRAM: 1236

1K x 16 DPRAM: 37180

Bolt Syntax

AQ(w-1)... AQ1 AQO BQ(w-1)... BQ1 BQO .RAD5Sdwyz AA(x-1)... AA1 AAQ ACLK AD!(w-1)... ADI1 ADIO ACEN ATST
AWRN BA(x-1)... BA1 BAO BCLK BDI(w-1)... BDI1 BDIO BOEN BTST BWRN;

Note: AAG and BAO are the LSBs for their respective ports.
Power Dissipation:

PARAMETER 32x4 1K x 16
Typical Cpd (Equivalent Power Dissipation Capacitance) 27.7pF 262pF
Typical Static IDD Tj=85°C 0.23uA 10.8pA

POWER = {STATIC Ig) (Vop) + Cog Voo? f

B 4055916 U0Lb411l 189 WA
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RADSdwyz
Dual-Port Synchronous Static RAM mmmnm!ll

AMIGS 0.6 micron CMOS Standard Cells

AC Characteristics: t{EQL)=tdx + Ktdx * EQL

The data in the following examples are specified at 5.0V, Tj=25°C, and typical process performance parameters.
Performance at other operating points may be estimated by use of the Voltage, Process, and Temperature derating
curves. Contact the factory to obtain the AC characteristics and input loading for different logical size RAMs.

32x4

CHARACTERISTIC SYMBOL tdx (ns) kidx (ns/EQL) | t(SEQL) (ns)
Min CLK period read telkr 8.22 0.05 8.47
Min CLK period write tclkw 6.81
Min CLK width high twch 3.23
Min CLK width low during read twelr 3.84
Max CLK low to Q delay tpcq 4,99 0.05 5.24
Max OEN to Q delay toeng 0.96 0.05 1.21
Max OEN to High-Z delay toenz 0.77
Min address setup time? tasu 0.93
Min address hold time? tah 1.31
Min W/RN high to valid write' twvw 3.18

Min data in (DI) stable to valid write' tdvw 3.00

Min CLK low to valid write' tovw 3.58

Min data in (D1) hold time after rising edge of CLK

when W/RN is high tdh 0.94
Min W/RN hold time after read twh 0.29
Min Q hold time tgh 1.08
Min test setup time ttsu 0.93
Min test hold time tth 1.31

Notes: 1. If the W/RN line is high at the same time that the CLK line is low, all three timing terms twvw, tdvw, and tcvw must be met or else invalid data may be written
into the RAM. A Read-Modify-Write cycle may be executed by leaving W/RN fow until the read is accomplished, then meeting the twvw, tdvw, and tovw timing
terms to accomplish a valid write. The Q outputs will change to the value that is written. After a write, the Data in (DI) pins must be held stable until after W/
RN falls or CLK rises.
2. I the timing terms tah and tasu are not met, the potential exists that the data in the RAM will be corrupted. This potential exists not only during the write cycle,
but also during the read cycle. If the tah and/or tasu timing is violated, the simulation model wili show an invalid read or write, but it will not show corrupted
data.

B 405591t D0lb4iZ2 015 WA
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EAMI

AMERICAN MICROSYSTEMS, INC.

Dual-Port

RAD3dwyz

Synchronous Static RAM

AMIGS 0.6 micron CMOS Standard Cells

1K x 16
CHARACTERISTIC SYMBOL tx (ns) Ktdx (ns/EQL) | t(5EQL) (ns)
Min CLK period read telkr 15.38 0.05 15.63
Min CLK period write tclkw 14.04
Min CLK width high twch 6.20
Min CLK width low during read twelr 9.17
Max CLK low to Q delay tpeq 9.17 0.05 9.42
Max OEN to Q delay toenq 1.04 0.05 1.29
Max OEN to High-Z delay toenz 0.82
Min address setup time? tasu 1.41
Min address hold time? tah 1.59
Min W/RN high to valid write! twvw 8.09
Min data in (DI) stable to valid write! tdvw 7.55
Min CLK low to valid write tovw 7.84
Min data in (D) hold time after rising edge of CLK
when W/RN is high’ tdh 1.34
Min W/RN hold time after read twh 0.37
Min Q hold time tgh 1.15
Min test setup time ttsu 1.41
Min test hold time tth 1.59

Notes: 1. M the W/RN ine is high at the same time that the CLK line Is low, all three timing terms twvw, tivw, and tcvw must ke met or eise invalid data may ba written into the RAM.
A Read-Modify-Writs cycie may be exacuted by leaving W/RN low until the read Is accompiished, then meeting the twvw, tdvw, and tcvw timing terms to accomplish a vald

writs, The Q outputs will change to the value that Is written. After a writs, the Data in (DI} pins must be held stable untl after W/RN fais or CLK rises.

2. If the timing terms tah and tasu ane not met, the potontial exists that the data in the RAM wii be corrupted. This potential exists nat only during the writs cycle, but aiso
during the pead cycle. If the tah and/or tasu timing is violated, the simutation model will show an invalid raad or write, but it will not show corrupted data.

Testing Notes:

Testability of memory elements in IC designs must be considered when designing and simulating the circuits. Providing
either direct or multiplexed input and output pins for controlling and observing the memory elements may greatly simplify
the testing of the IC and any debugging to the system. For a more detailed description of the testing of memory elements
in ICs, refer to the RAM testing application notes.

Shadow Write Test Mode

The shadow write feature (ATST and BTST) was incorporated in the design to detect short circuits that may exist
between adjacent A and B port BIT lines. As such, the ATST and BTST circuits were only designed to be used in the test
mode.

To test for shorts between adjacent BIT lines, the core cells must be initialized to some known value (0 or 1). The shadow
write mode operates by selecting a common address to be placed on both A and B ports, then either ATST or BTST is
pulled high (1), thus disabling the row select lines associated with that port. A read operation is then performed by the
port whose row select line is not disabled, simultaneous with a write operation that is performed by the other port. A short
is detected if the read produces corrupted data. In order to test for all possible shorts that could occur between adjacent
BIT lines, both a 0 and a 1 must be written to the address under test (keeping the core value constant).

B 4055916 CCLGE413 TS5l WA
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RADSdwyz

Dual-Port Synchronous Static RAM

KAMIL

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

A

Dual-Port RAM
Timing Diagram

Read Cycle (see notes 5 and 6)

telkr

ACLK  /

v

\ < twclr

ﬁ

twch

A

v

tasu

AQi

AW/RN

VALID
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K AMI RADSdwyz

AMERICAN MICROSYSTEMS, NG Dual-Port Synchronous Static RAM
AMIGS 0.6 micron CMOS Standard Cells

.

Dual-Port RAM
Timing Diagram

Write Cycle 1 (see notes 1, 2, 5, and 6)

telkw

4

twch tcvw

A

Y
A
¥

ACLK

BE 405591k 001b4LS A24 A
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RADSdwyz K AMI

Dual-Port Synchronous Static RAM AMERCAN MCROSYETENE, G

AMIGS 0.6 micron CMOS Standard Celis

Dual-Port RAM
Timing Diagram

Write Cycle 2 (see notes 1, 3, 5, and 6)
tolkw N

A

t
/Fﬁ twch o

A
\J

\J

ACLK <

tasu tah
< | —>

AQi VALID
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K AMI RADSdwyz

RGN MGROSYSTEVE NG Dual-Port Synchronous Static RAM

AMIGS 0.6 micron CMOS Standard Cells

Dual-Port RAM
Timing Diagram

Read-Modify-Write Cycle (see notes 4, 5, and 6)

tpc ——
twch il
ACLK < >

tasu
-«

tah
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RADSdwyz 1
Dual-Port Synchronous Static RAM AM%MMI

AMIG6S 0.6 micron CMOS Standard Cells

3-State Control Timing
(see notes 5 and 6)

High

Impedance

AQi

toenz

AOEN /

Dual-Port RAM
Timing Diagram

Test Mode (see notes 5, 6, and 7)

ttsu - tth

A
A

A
A
A
—
(o]
0]
3
e
Y G

0
2
]
£
o
=
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EAMI RADSdwyz

s ~ Dual-Port Synchronous Static RAM

AMIGS 0.6 micron CMOS Standard Cells

TIMING DIAGRAM NOTES

1. During a write cycle, the data that is written becomes valid at the outputs as soon as the tcvw, tdvw, and twvw timing
terms are met. The clock does not have to rise, and the AW/RN signal does not have to fall first.

2. The data hold time in write cycle 1 is referenced to the rising edge of ACLK when AW/RN is held high.

3. The data hold time in write cycle 2 is referenced to the falling edge of AW/RN and is equal to zero.

4. The data hold time in the Read-Modify-Write cycle has to be met only when AW/RN is held high.

5. Note that only the “A” port signals are shown on the timing diagrams. The “B" port functions in a similar manner.

6. ATST and BTST are equal to zero unless they are in the test mode.

7. During the test mode the signal timing for read and write operations is identical to that shown on their respective timing
diagrams.

B 405591k 0016419 4°T I
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AMI

AMERICAN MICROSYSTEMS, INC.

RAS8dwyz, RAS9dwyz

Self-Timed Synchronous Static RAM

Features

» Self-timed design allows flexibility in clock duty cycle
while maintaining fast cycle time

* 10.8 nsec typical cycle time for a 1K x 16 RAM

+ 3-State or always active outputs

* Low standby power when the clock is stopped

« Separate input and output ports with full parallel access
» Two aspect ratios for optimization

+ Precharged design for faster operation with lower power
consumption

* Functionally equivalent to AMI's 0.8 micron Self-Timed
Synchronous Static RAM.

FIGURE 1: LOGIC SYMBOL

RAS8Nwyz
—— CLK
—C OEN
—1 WRT
— —
— A({x-1):0)
Q((w-1):.0) —
— | DI(w-1):0)

Note 1: AD is the LSB
Note 2: x represents the number of address lines

B 4055916 O
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AMIGS 0.6 micron CMOS Standard Cells

General Description

This series of 0.6 micron standard cell compiled RAMs
operates within a power supply voltage range of 4.5V to
5.5V, and can operate with reduced performance at
supply voltages as low as 2.5V. These RAMs can be built
in two aspect ratios with an option of 3-state or always
active outputs. The self-timed feature of these RAMs
allows flexibility in the clock duty cycle while maintaining
fast cycle times. All timing is relative to the rising edge of
the clock input (CLK). When CLK rises, all inputs are
latched and the READ or WRITE operation occurs. The
RAM will stay in the READ mode and not start
precharging until the READ operation is complete, even if
CLK falls.The outputs become valid a short time after the
rising edge of CLK and stay valid until the next rising edge
of CLK. All of the inputs including CLK can be held stable
indefinitely with no loss of memory as long as power is
supplied to the RAM.

Within limits shown below, the user has flexibility in
specifying the logical size of the RAM, including both word
size and number of address locations. The name of each
RAM indicates the logical size and configuration as
explained here. The “RAS” in the name indicates a single
port RAM. The “8" or “9" specifies the aspect ratio with
version 8 having 3 column address lines and version 9
having 4 column address lines. All logical sizes may not
be available in both aspect ratios. The “d" variable in the
name can be an “A” to indicate always active outputs or an
“N” to indicate 3-state outputs with active low enable. The
“w” represents the word length in a mod-36 alpha-numeric
digit using the integers 1-8 and the letters A-Z excluding
O, Q, and V. For example, “N” indicates a word length of 23
and “P” indicates a word length of 24. The “yz" represents
a hexadecimal value for the number of address locations
divided by 16. For example, RAS9AGOC is a 192 x 16
single port RAM with 4 column address lines and always
active outputs.

Performance data is listed in this data sheet for two
example sizes. To obtain performance data or a
workstation symbol and model for a specific size, contact
your sales representative or the factory.

bu20 191 W




Memories

RAS8dwyz, RAS9dwyz

Self-Timed Synchronous Static RAM

AM

AMERICAN MICROSYSTEMS, INC.

lﬂ

AMIGS 0.6 micron GMOS Standard Gells

FIGURE 2: RAM BLOCK DIAGRAM
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AMERICAN MICROSYSTEMS, INC.

Address and Word Size Ranges

RAS8dwyz, RAS9dwyz
Self-Timed Synchronous Static RAM

AMIGS 0.6 micron CMOS Standard Cells

PARAMETER MINIMUM MAXIMUM INCREMENT
Address Inputs 5 11 1
Address Locations (Words) 32 2048 (2K) 16
Word Size (Data Outputs) 1 bit 32 bits 1 bit
Total bits in a core (Word size times address locations) 32 65,536 (64K)
Pin Description and Input Capacitance
SIGNAL TYPE 32x4 1Kx16 SIGNAL DESCRIPTIONS
Ai Input 0.05pF 0.06pF Address Inputs
CLK Input 0.21pF 0.24pF Clock Input
Di Input 0.08pF 0.08pF Data Inputs
OEN Input 0.17pF 0.31pF 3-State Output Control
WRT Input 0.06pF 0.06pF Write Control
Q (High-Z) Output 0.10pF 0.10pF Data Outputs

Area relative to a 2 Input Nand

32x4:713
1K x 16: 18337

Bolt Syntax

Q(w-1)...Q1 Q0 .RAS8dwyz A(x-1)..A1 A0 CLK DKw-1)..DH1 DI0 OEN WRT;
Note: AQ is the LSB

Power Dissipation

PARAMETER 32x4 1K x 16
Typical Cpy (Equivalent Power Dissipation Capacitance) 19.0pF 131pF
Typical Static Ipp Tj=85°C 0.21pA 5.5uA

POWER = (STATIC Ipp) {Vpp) + Coq Vpp? !

Testing Notes

Testability of memory elements in IC designs must be considered when designing and simulating the circuits. Providing
either direct or multiplexed input and output pins for controlling and observing the memory elements may greatly simplify
the testing of the IC and any debugging to the system. The minimum pattern used to test a RAM should write and read
both a zero and a one to every core bit. In addition, a variable pattern should be used to test for address decode faults
and write disturb problems by writing the entire memory then reading it all back. One example of a variable pattern for
these tests is to write the address value to each location. There are many methodologies for testing RAMs that have test

time versus fault coverage trade-off. For more information on testing RAMs, refer to the AMI Application Note titled
“Testing RAM Elements in IC Designs.”

B 4055916 00lb422 Ty W
6-15




se“"lllimed svnchmnﬂus S‘aﬁﬂ HAM AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

AC Characteristics: (EQL) = tdx + Ktdx * EQL

The data in the following examples are specified at 5.0V, Tj =25°C, and typical process performance parameters.
Performance at other operating points may be estimated by use of the Voltage, Process, and Temperature derating
curves. Contact the factory to obtain the AC characteristics and input capacitance for different logical sizes of RAMs.

RAS8twyz, RASSiwyz KAMI
i

*AMI can reduce the Address, WRT, and/or Data In setup times at the expense of longer corresponding hold times.
Contact the factory if you need a RAM with shorter setup times. If the timing terms tah and tasu are not met, the potentia!
exists that the data in the RAM will be corrupted. This potential exists not only during the write cycle, but also during a
read cycle. If the tah and/or tasu timing is violated, the simulation model will show an invalid read or write, but it will not
show corrupted data.

32x4
CHARACTERISTIC SYMBOL idx (ns) Ktdx (ns/EQL) | t(SEQL) (ns)

Min CLK High to CLK High Cycle Time teye 6.32

Min CLK Width Low twcl 2.65

Min CLK Width High During Read twchr 1.62

Min CLK Width High During Write twchw 1.45

Min Address Setup Before CLK Rises* tasu 2.62

Min Address Hold After CLK Rises” tah 0.0

Min WRT Setup Before CLK Rises* twsu 2.25

Min WRT Hoid After CLK Rises* twh 0.0

Min Data In Setup Before CLK Rises* tdsu 1.57

Min Data In Hold After CLK Rises™ tdh 0.0

Min Q Hold After CLK Rises tgh 1.52

Max CLK Rise to Q Valid tpcg 3.69 0.03 3.84

Max OEN Rise to Q High impedance toenz 0.51

Max OEN Fall to Q Valid toenqg 0.65 0.03 0.70
|
|

B 4055916 001L423 9T0 .
6-16



RAS8dwyz, RAS9dwyz
%Aml Self-Timed Synchronous Static RAM

AMIGS 0.6 micron CMOS Standard Cells

1K x 16
CHARACTERISTIC SYMBOL tdx (ns) Kudx (ns/EQL) | HOSEQL) (n8)
Min CLK High to CLK High Cycle Time teye 10.8
Min CLK Width Low twcl 4.19
Min CLK Width High During Read twchr 1.84
Min CLK Width High During Write twehw 2.43
Min Address Setup Before CLK Rises* tasu 2.99
Min Address Hold After CLK Rises* tah 0.02
Min WRT Setup Before CLK Rises™ twsu 2.25
Min WRT Hold After CLK Rises* twh 0.0
Min Data In Setup Before CLK Rises* tdsu 1.26
Min Data In Hold After CLK Rises* tdh 0.0
Min Q Hold After CLK Rises tgh 2.10
Max CLK Rise to Q Valid tpcq 6.52 0.04 6.72
Max OEN Rise to Q High Impedance toenz 0.69
Max OEN Fall to Q Valid toeng 0.81 0.04 1.01

*AMI can reduce the Address, WRT, and/or Data In setup times at the expense of longer corresponding hold times.
Contact the factory if you need a RAM with shorter setup times. If the timing terms tah and tasu are not met, the potential
exists that the data in the RAM will be corrupted. This potential exists not only during the write cycle, but also during a
read cycle. If the tah and/or tasu timing is violated, the simulation model will show an invalid read or write, but it will not
show corrupted data.

3-State Control Timing

High
Impedance

EN / \<—>

O N\

B 4055916 00lku2y 437 1A
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RAS8dwyz, RAS9dwyz
Self-Timed Synchronous Static RAM %MA@![

AMIGS 0.6 micron CMOS Standard Cells

Read Cycle Timing

tcyc
-
twel

CLK twehr

tah
Ai

twh
wRT
Qi
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RAS8dwyz, RAS9dwyz
IAMI Self-Timed Synchronous Static RAM

AMERICAN MICROSYSTEMS, INC.
AMIGS 0.6 micron CMOS Standard Cells

Write Cycle Timing

tcyc
| >
twcl
CLK twchw
Ai
WRT
tdsu tdh
>t
Di
Qi
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KAMI

AMERICAN MICROSYSTEMS, INC.

RASDdwyz, RASEdwyz

Low-Power Asynchronous Static RAM

Features

+ Asynchronous design for ease of use

* 11.4 nsec typical cycle time for a 1K x 16 RAM

« 3-State or always active outputs

* Separate input and output ports with full parallel access
» Two aspect ratios for optimization

» Single column per bit aspect ratio (RASDdwyz) for small
memory applications with low power consumption

» Functionally equivalent to AMI's 0.8 micron low-power
asynchronous RAM

FIGURE 1: LOGIC SYMBOL

RASENwyz
—O WRTN
—C| OEN
— —
— A((x-1):0)
Q ((w-1).0) ——
— DI(w-1):0)

Notes: 1. AQ is the LSB.
2. x represents the number of address lines.

AMIGS 0.6 micron CMOS Standard Cells

General Description

This series of 0.6 micron asynchronous static RAMs can
be compiled into over 3500 different logical sizes via
AMI'S proprietary automatic cell compiler system,
ACCOLADE. The AGCCOLADE system ensures you
receive the most efficient RAM and accurate timing modet!
for your specific size of memory by: calculating optimum
transistor sizes for your specific size of RAM; compacting
the layout; calculating power consumption; and simulating
to get the AC characteristics for each memory compiled.
These RAMs can be built in two aspect ratios with an
option of 3-state or always active outputs. These RAMs
have fully asynchronous and static operation. All inputs
can be held stable with no loss of memory as long as
power is supplied to the RAM. Operation is characterized
for a power supply voltage range of 4.5V to 5.5V only.

Within limits shown below, the user has fiexibility in
specitying the logical size of the RAM, including both word
size and number of address locations. The name of each
RAM indicates the logical size and configuration as
explained here. The “RAS” in the name indicates a single
port RAM. The “D” or “E” specifies the aspect ratio with
version D having no column address lines and version E
having 3 column address lines. All logical sizes may not
be available in both aspect ratios. The “d” variable in the
name can be an “A” to indicate always active outputs or an
“N” to indicate 3-state outputs with active low enable. The
“w” represents the word length in a mod-36 alpha-numeric
digit using the integers 1-9 and the letters A-Z excluding
O, Q, and V. For example, “N” indicates a word length of 23
and “P” indicates a word length of 24. The “yz” represents
a hexadecimal value for the number of address locations
divided by 2 for RASDdwyz RAMs or divided by 16 for
RASEdwyz RAMs. For example, RASEAGOC is a 192 x
16 single port RAM with 3 column address lines and
always active outputs.

Performance data is listed in this data sheet for two
example sizes. To obtain performance data or a
workstation symbol and mode! for a specific size, contact
your sales representative or the factory.

B 4055916t 00lk427 54 1N
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RASDdwyz, RASEdwyz
Low-Power Asynchronous Static RAM prrem Ak e

AMI6S 0.6 micron CMOS Standard Cells

FIGURE 3: RASEdwyz BLOCK DIAGRAM

Row
Decode +_>
—————
Core
A ((x-1):0 Address
((x1):0) /> Buffers
Column
Decode /
/
DI ((w-1):0) /
7™ write Control
WRTN
- / >
/ Senseamps,
and
Outout 3-State Drivers
utpu
OEN »| Enable —
Buffer

/r

Q ((w-1):0)
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AMIL

AMERICAN MICROSYSTEMS, INC.

Address and Word Size Ranges

RASDdwyz, RASEdwyz

Low-Power Asynchronous Static RAM
AMIGS 0.6 micron CMOS Standard Cells

PARAMETER MINIMUM MAXIMUM INCREMENT
Address inputs 1 10 1
Address locations RASDdwyz (words) 2 128 2
Address locations RASEdwyz (words) 32 1024 16
Word size (data outputs) 1-bit 32-bits 1-bit
Total bits in a core (word size times address locations) 2 32,768 (32K)
Pin Description and Input Capacitance
SIGNAL TYPE 32x4 1Kx 16 SIGNAL DESCRIPTIONS
Ai Input 0.05pF 0.25pF Address inputs
Dli Input 0.12pF 0.12pF Data inputs
OEN Input 0.05pF 0.05pF 3-State output control
WRTN Input 0.05pF 0.05pF Write control
Q (High-2) Output 0.09pF 0.09pF Data outputs

Area relative to a 2-Input Nand

32 x 4:637
1K x 16: 20730

Bolt Syntax
Q(w-1)..Q1 Q0 .RASDdwyz A(x-1)..A1 A0 Di(w-1)..DI1 DI0 OEN WRTN;
Note: AQ is the LSB.
Power Dissipation
PARAMETER 32x4 1K x 16
Typical Cpq4 (Equivalent Power Dissipation Capacitance) 4.3 pF 51 pF
Typical Static Ipp (T = 85°C) 0.07uA 6.53uA

POWER = (STATIC Ipp) (Vo) + Cpy Vpp? |

Testing Notes

Testability of memory elements in IC designs must be considered when designing and simulating the circuits. Providing
either direct or multiplexed input and output pins for controlling and observing the memory elements may greatly simplify
the testing of the IC and any debugging to the system. The minimum pattern used to test a RAM should write and read
both a zero and a one to every core bit. In addition, a variable pattern should be used to test for address decode faults
and write disturb problems by writing the entire memory then reading it all back. One example of a variable pattern for
these tests is to write the address value to each location. There are many methodologies for testing RAMSs that have test
time versus fault coverage trade-off. For more information on testing RAMs, refer to the AMI Application Note titled
“Testing RAM Elements in IC Designs.”

M 4055916 001k429 319
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RASDdwyz, RASEdwyz
Low-Power Asynchronous Static RAM

AMI

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Cells

AC Characteristics: {(EQL) = tdx + Ktdx * EQL

The data in the following examples are specified at 5.0V, T, = 25°C, and typical process performance parameters.
Performance at other operating points may be estimated by use of the voltage, process, and temperature derating
curves. These RAMs are characterized for operation over a power supply range of 4.5V to 5.5V only. Contact the factory
to obtain the AC characteristics and input capacitance for different logical sizes.

32x4
CHARACTERISTIC SYMBOL tdx (ns) Ktdx (ns/EQL) H(SEQL) (ns)
Max address stable to Q valid tacc 10.6 0.046 10.83
Min write cycle time tcyew 13.2
Min read cycle time teyer 6.61
Min Q hold after address change tgh 7.12
Max OEN fall to Q valid toenq 1.69 0.046 1.92
Max OEN rise to Q high impedance toenz 2.00
Min address setup before WRTN rises tasu 2.20
Min address hold after WRTN falls tah 1.64
Min WRTN low pulse width WWRTNI 9.31
Min data in stable before WRTN falls tdsu 0.0
Min data in hold after WRTN falls tdh 4.04
Max WRTN fall to Q equals data in twiqv 4.02 0.046 4.25
Max data in stable to Q equals data in tdvqv 1.54 0.046 1.77
WRTN fall to Q unknown twigx 3.40

B 405591t 001b433 030 MW
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KAMI

AMERICAN MICROSYSTEMS, INC.

RASDdwyz, RASEdwyz
Low-Power Asynchronous Siatic RAM

AMIGS 0.6 micron GMOS Standard Gells

1K x 16
CHARACTERISTIC SYMBOL tdx (ns) Kidx (ns/EQL) | t(S5EQL) (ns)
Max address stable to Q valid tacc 12.9 0.049 13.15
Min write cycle time teyew 11.4
Min read cycle time teyer 11.0
Min Q hold after address change tgh 6.37
Max OEN fall to Q valid toenq 1.38 0.049 1.63
Max OEN rise to Q high impedance toenz 1.60
Min address setup before WRTN rises tasu 1.06
Min address hold after WRTN falls tah 2.74
Min WRTN low pulse width twWRTNI 7.63
Min data in stable before WRTN falls tdsu 0.0
Min data in hold after WRTN falls tdh 3.70
Max WRTN rise to Q equals data in twiqv 6.17 0.049 6.42
Max data in stable to Q equals data in tdvqv 2.61 0.049 2.86
WRTN rise to Q unknown twfgx 4.56
3-STATE CONTROL TIMING
Qi High
Impedance
toenz
——————— -
toeng
OEN / \ \< >
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Memories

RASDdwyz, RASEdwyz

Low-Power Asynchronous Static RAM

AMERICAN MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard GCells

Read Cycle

Timing

tcyc

Ai

|

Qi

WRT

tipfqv -
LOWPWR
Write Cycle Timing
X
Ai
/]
tasu B twhw . tah
WRT ‘ 4 N
/] N
L tdsu tdh
Dli
tipfwf
LOWPWR
tdvqv
twrqv

Qi

twrgx

NOTE: After writing data to an address, the WRTN has to return high hefore the next write cycle.

Qi =Dli

B 405591k 00lkL432 903 W
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AMI

AMERICAN MICROSYSTEMS, INC.

RO4cwxyz, ROGcwxyz
Synchronous ROM

Features
* Low standby power when chip select is stopped

» Buffered or 3-state outputs, 3-state outputs are active
low enable

* Precharged design for faster operation with less silicon
area

» Functionaily equivalent to AMI's 0.8 micron ROM

FIGURE 1: LOGIC SYMBOL

RO4cwxyz

CS

Ali:0) | Q((w-1):0) |‘—
RO6cwxyz

cs

OEN

—| A(i:0) Q((w-1):0) '_

General Description

This series of 0.6 micron ROMs operates within a power
supply voltage range of 4.5V to 5.5V and can operate
down to 2.5V with lower performance. The RO4 series has
always active outputs. The RO6 series has 3-state outputs
with active low Output Enable Not (OEN). The circuit is
precharged when the chip select (CS) line is low. The read
operation occurs when CS is high. The outputs become
valid a short time after the rising edge of CS and stay valid
until the next rising edge of CS.

Within the limits specified below, the user has flexibility in
specifying the logical size of the ROM, including both word
size and number of address locations. Within the name as
shown above, the “cwxyz” represents a five character
sequence assigned to each ROM configuration which
uniquely identifies that particular configuration. The “c”
represents the number of column address lines, which is
limited to three, four, or five. The “w” represents the word
length in a mod-36 alpha-numeric digit using the integers
1-9 and the letters A-Z excluding O, Q, and V. For
example, “N” represents a word-length of 23 and “P”

AMI6S 0.6 micron GMOS Standard Cells

represents a word-length of 24. The “xyz” represents a
hexadecimal value for the number of address locations
divided by 16. For example, “00C” represents 192 address
locations. The columns are represented because the
ROM can be built using different aspect ratios, i.e. rows
vs. columns.

Performance data is listed below for an example size. To
obtain data and a workstation installation (symbol and
simulation model) for a particular size, contact the factory.

FIGURE 2: ROM BLOCK DIAGRAM

!

Cs

A{i:0) Address Row
———————F—> Buffer f Decode zﬁedc'ﬂg{?ﬁ
Control
ESEE I
T
Column I
Decode
Core
Qutput
OEN* Qutput Latches
——————>» Enable an
Buffer 3-State”
Drivers
Q{(w-1):0}

*For RO4 series, OEN input is removed and output driver is never High-Z.
*For ROG series, as shown.
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RO4cwxyz, RO6cwxyz
Synchronous ROM

AMERICAN

AMI

MICROSYSTEMS, INC.

AMIGS 0.6 micron CMOS Standard Gells

Address and Word Size Ranges

PARAMETER MINIMUM MAXIMUM INCREMENT
Address inputs 6 14 1
Word size (data outputs) 1-bit 32-bits 1-bit
Address locations 64 16,384 (16K) 64
Total bits in a core {(word size times address locations) 64 524,288 (512K)
Pin Description and Input Capacitance
SIGNAL TYPE 256 X 16 SIGNAL DESCRIPTIONS
Ai | 0.05pF Address inputs
CS | 0.33pF Chip select
OEN | 0.24pF 3-State output control
Q (High-2) 0 0.12pF Data outputs
AC Characteristics for 256 x 16
CHARACTERISTIC SYMBOL tdx (ns) kidx (ns/EQL) | t(5EQL) (ns)
Max CS to Q delay tpcsq 4.77 0.04 4.97
Max OEN to Q delay tpoeng 0.68 0.04 0.88
Max OEN to High-Z delay tpoenz 1.08
Min address setup time tasu 1.59
Min address hold time tah 0.12
Min CS width low twesl 2.91
Min CS width high twesh 4.77
Min Q hold time tgh 1.02
Power Dissipation:
PARAMETER 256 x 16
Typical C,q (Equivalent Power Dissipation Capacitance) 39.4pF
Typical Static Ipp (T, = 85°C) 0.456pA

Area Relative to a 2-Input Nand- 256 x 16 ROM: 1056
Bolt Syntax:
Q(w-1)... Q1 Q0.RO4cwxyz Ai... A1 A0 CS;
Q(w-1)... Q1 Q0.ROBcwxyz Ai... A1 A0 CS OEN;
Notes: 1. AD is the LSB.
2. POWER = (STATIC Ipp) (Vpp) + Cpg Vpo? f
3. AC characteristics: t{EQL) = tdx + Ktdx * EQL

4, Testability of memory elements must be considered when designing and simulating the circuits. Providing either direct or multiplexed input and output pins for
controliing and observing the memory elements may greatly simplify the testing of the IC and any debugging to the system. For a more detailed description of
the testing of memory elements in ICs refer to the ROM testing application notes.

5. The data in the example above is specified at 5.0V, T, = 25°C, and typical process parameters. Performance at all other operating points may be estimated by
use of the voltage, process, and temperature derating curves. Contact the factory to obtain the AC characteristics and input capacitance for different logical sizes

of ROMs.
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RO4cwxyz, ROGcwxyz
m"ﬂmnm‘hﬂl Synchronous ROM

AMI6S 0.6 micron CMOS Standard Cells

ROM Timing Diagram

+—>|¢ tah ad
tasu
/ \ “ twesl =I
CS
- * twesh >\
Q((w-1):0) Valid -
<+ tgh—> < —
+———ipcsq—* tpoenz

OEN / N

*High-Z = High impedance Q output.
**For RO4 series, OEN is not applicable and the Q{(w-1):0) is never High-Z.
For RO6 series, as shown.
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