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DEVICE SPECIFICATION
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_fQ1500 SERIES Loelc ARRAYS

FEATURES N
TWO ARRAY SIZES

1500 and 1700 equivalent gate densities are available in the
Q1500A and QH1500A respectively.

UP TO 120 I/0 CAPABILITY
The QH1500A supports up to 60 inputs and 60 1/Os. The
Q1500A supports up to 46 inputs and 38 outputs.

VERY HIGH SPEED

0.5t0 0.9 ns average gate delay for complex circuits.

ECL & TTL COMPATIBLE

The Q1500 series logic arrays are compatible with ECL, TTL
or simultaneous ECL/TTL. systems, in both single and muiti-
ple power supply configurations. This flexible /O structure
eliminates the need for ECL/TTL and TTL/ECL translation
logic in high performance applications.

MODERATE POWER

The Q1500 series devices offer the advantage of low power
ECL coupled with a very fiexible 1/O structure.

FULL MILITARY AVAILABILITY

These logic arrays are available for applications requiring
MIL-STD-883C class B screening including burn-in, and will
operate over the military temperature range of —55° to
+125°C,

RADIATION HARD TECHNOLOGY
This series features a washed emitter ECL process which is
one of the most radiation tolerant technologies in production.

DESCRIPTION

The AMCC Q1500 Series consists of the Q1500A and
QH1500A logic arrays providing equivalent densities of up to
1500 and 1700 gates respectively. The series is optimized to
provide a system approach to high performance semicustom
applications. High speed ECL logic and proven reliability
are combined with an advanced, interactive CAD system to
provide a quick and cost-effective solution to discrete I.C.

PERFORMANCE SUMMARY . replacement.
_ PARAMETER B VALUE ]
Equwalent gate delay* (typical) 0.5t00.9 ns Each device shares a common Inte}'pal Logic and MSt macro
Maximum input frequency 125 MHZ library. The Q1500 series arrays utilize advanced seties gat-
Maximum output frequency .100 MHZ ing techniques providing both density and speed improve-
TTL output drive 20mA ments over gate oriented and other macro-oriented designs.
ECL output driver load 50Q
Average cell utilization 95% The Q1500 logic arrays offer a wide range of standard pack-
*Based on complex macro functions ages and support both 84 and 120 I/O signal requirements.
TABLE1
RESOURCE SUMMARY
DESCRIPTION : Q1500A QH1500A
Equivalent gate complexity 1500 1700
Internal logic cells 128 136
Input cells 46 60
Output cells 38 -
/0 cells - 60
Typical power dissipation per internal cell in mW 5-12 5-12
Typical total circuit power dissipation in watts @ 95% utilization 2.6 29

TABLE 2
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Q1500A — Die Size 269 mils x 257 mils
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ARRAY ARCHITECTURE

The Q1500 series logic arrays have an internal structure
comprised of configurable cells plus features, such as volt-
age references, bias generators and voltage regulators. The
user configurable Q1500A cells consist of Internal Logic (L)
and Buffered Logic (B) cells in the internal array, with Input (1)
and Output (O) cells on the array perimeter. The QH1500A
has Internal Logic (L) cells in the internal array, with Input ()
and Input/Output (I/O) cells on the array perimeter,

INTERNAL CELLS

There are 128 internal logic cell positions for the Q1500A and
136 cells for the QH1500A. B cells are used on the Q1500A
only, and occupy the top and bottom rows in the internal
array. Internal logic macros can be placed in either an L or B
cell, while ECL output buffer macros c¢an only be placed in a
B cell. In the QH1500A, the ECL output buffers are placed in
the 1/0 cells, providing additional logic capability in the inter-
nal array.

Macro placement is performed automatically by using the
AMCC CAD software. If a circuit requires critical timing con-
siderations, these macros may be preplaced through an
interactive graphics terminal.

CIRCUIT /O

The interface to the array is accomplished in the input (i) cells
and the Output (O) or Input/Output (I/O) cells. input and
output cells can be configured for input and output functions
respectively, while 1/O cells can be configured as either

INTERNAL ARRAY CELL RESOURCE

SUMMARY
: Q1500A QH1500A
L Cells 112 136
B Cells 16 -
Total 128 136
TABLE 3
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QH1500A — Die Size 312 mils x 300 mils
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inputs, outputs, or bi-directional I/O. All output and bi-
directional /O functions on a QH1500A are performed in the
110 cells. Bi-directional I/O is obtained in a Q1500A by using
one input cell and one output cell as an /O pair.

Additionally, the I/O of the Q1500 series can be configured to
provide ECL input, output or ECL 1/O referenced either to a
—5.2V or +5.0V power supply.

Table 4 lists the available I/O resources for the Q1500 series
logic arrays. Each logic array requires different quantities of
power supply connections depending on the mode of
operation.

I/0 RESOURCES
MODE | DESCRIPTION Q1500A | QH1500A
Input Cells (Max) 46 60 MAX
TTL 110 Cells (Max) - 60 MAX
SYSTEMS Output Cells (Max) 38 — MAX
Vge (+5 Ve nom.) 6 14
Ground 4 14
Input Cells (Max) 46 60 MAX
ECL I(/)OtCeII% (l\llliaz(lzl1 ; — 60 MAX
utput Cells (Max 38 - MAX
SYSTEMS | y_(-52V,cnom) | 2 6
Ground 8 22
Input Cells (Max ECL 46 59 MAX
orTTL) MAX
MIXED /O Cells (Max ECL or - 60 MAX
TTLIECL | o TH)
SYSTEMS eutput Cells (Max) 38 -
cc (+6V Vpc nom.) 5 6
Vo (- 52VDDCnom) 2 6
Ground 4 16
MIXED | Inputcells 46 60 |MAX
+5V i/O cells - 60  |MAX
SYSTEM | Outputcells 38 - |MAX
Vee 6 12
Vee - -
Ground 4 16

TABLE 4
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L INTERNAL LOGIC CELLS
INTERNAL LOGIC CELL CAPABILITIES TYPICAL MACROS

Each of the Q1500 series devices have similar internal logic
cell structures.

These logic cells are positioned in uniform columns across the
arrays and contain 60 uncommitted transistors and resistors.
Each cell is individually configurable to provide a variety of
logic functions through the use of the Q1500 series internal
logic macro library. As shown in Figure 3, the internal logic
macro library provides for both SSI and the more basic MSI
functions. MSI functions are available for the more frequently
used complex logic functions (adders, counters, shift regis-
ters, parity generators, etc.) These MSI logic macros uniquely
interconnect a larger number of transistor and resistor com-
ponents than contained in a single cell. This higher level
of integration provides the advantages of higher speed, lower
power, and higher circuit density over a standard macro
implementation.

lllustrated in Figures 4 and 5 are typical examples of macros
found in the INTERNAL LOGIC macro library. Each of the
INTERNAL LOGIC MACROS occupy up to one internal logic
cell location and have the performance and power specified.
AMCC provides a large variety of INTERNAL LOGIC MAC-
ROS in the library which are organized much tike circuits in
a TTL or ECL logic catalog. Additionally, the MSI LOGIC
MACROS are available for frequently required high level logic
functions.

HIGH SPEED MACROS

A high speed option is available on many of the macros in the
Q1500 series library. These high speed macros can be used
to decrease the propagation delay of critical logic paths; yield-
ing a higher performance circuit with only a minimal increase
in overall power consumption.

Q1500 SERIES ARRAY INTERNAL LOGIC MACROS
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