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DESCRIPTION

Hughes U-Series VHSIC endorsed channelless gate arrays are a family of advanced technology
logic structures. The family consists of configurable arrays that range in complexity from 1K to
40K equivalent 2-input gates. The Series is based on Hughes high performance HCMOS I] 2-
micron (leff = 1.2u) double metal CMOS process. The channelless structures combine the most
desirable features of both conventional gate arrays and standard cells, to vield a semicustom
solution that is tightly packed, high-performing and readily implemented. These features are
attainable because the U-Series arrays do not include dedicated routing paths, and because they
are easily implemented with the automated Hughes design tool.

The tools provide a fully integrated and automated approach to implementing U-Series
designs. Mentor workstations are used to complete the front-end operations of schematic
capture, logic simulation, timing estimation and test vector generation. Placement and routing
is done with Hughes proprietary and highly efficient layout software. Results from layout are
then used with workstation routines to back annotate to further evaluate timing performance
prior to mask making and fabrication. The tools automate all design steps from schematic
capture to generation of mask tapes.

FEATURES
« Channelless Array Structures * 2.micron Technology, HCMQOS-it
* Fully Automated Implementation ¢ Effective Channel Length of 1.2-micron
* Array Complexity from 1K to 40K gates * Gate Propagation Delays of 0.4ns
® Qutput Drive of 6 TTL Loads * Operating Power of 8 W/gate/MHz
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Hughes Aircraft Company has licensed from LSI Logic Corporation, the right to utilize
their products and software tools for resale of VLS| devices to the military and govern-
ment agencies. Two primary methods to alternate sourcing LS| Logic products are:

1. The customer shall provide Hughes the same data packet that is normally pro-
vided to LS| Logic. Hughes shall perform the back-end services of placement,
routing, design validation, mask making, and fabrication of prototypes.

2. With customer prior written release, Hughes shall purchase LSI Logic tooling
databases (mask, assembly, and test). This method of alternate sourcing is
reserved for production requirements after the devices have been originally

prototyped by LS| Logic.

L7000 SERIES ARRAY FAMILY - Double Metal 2.0 micron CMOS technology

ARRAY

LL7080
LL7140
LL7220
LL7320
LL7420
LL7600
LL7840
LL71000

GATE
COUNT

880
1443
2224
3192
4242
6072
8370

10013

1/0
PINS

150
158

TOTAL
PINS

174

19000 SERIES ARRAY FAMILY - Double Metal 1.5 micron CMOS technology
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L10000 SERIES ARRAY FAMILY - Channelless HCMOS lll Array Family with

1.5 micron design rules

ARRAY
LCA10026
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LCA10075
LCA10100
LCA10129

GATE
COUNT
25740
37932
50904
74970
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129042

*|/O pins limited by test head.

1/0
PADS
158
184
214
266*
256*
256*

TOTAL
PADS
168
204
234
282
326
368



MACRO LIBRARY

Hughes supports the U-Series channelless gate array family with comprehensive Macro
Library that includes a wide variety of SSI and MS! logic functions. Each macro has been
fully tested and simulated. New macros are being created on a regular basis, and custom
macros may be constructed for specific design requirements.

The Macro Library is well documented with datasheets on characteristics of each macro.
In each datasheet, information is included on general operation and truth tables, func-
tional and schematic diagrams, propagation delay over various capacitive loads, and per-
formance derating curves for both temperature and voltage.

DESIGN AUTOMATION

Hughes employs an integrated set of design software tools to fully automate the imple-
mentation of U-Series designs, which include a number of proprietary programs to
facilitate all stages of the design cycle.

Full simulation tools are available for MENTOR workstations. Both logic and timing
routines are based on the macro library characterization and use worst case parameters
during simulation. Macros are placed and then interconnected using powerful layout
algorithms that yield a very high probability of first routing success. The number of gates
that may be utilized depend on circuit complexity. Actual interconnect capacitances are
back annotated with the workstation software to verify performance. These integrated
tools result in circuit success with first fabrication.

DEVELOPMENT CYCLE

Hughes is flexibie in the manner of design interface. The customer may enter the devel-
opment cycle at a number of different points. The most common flow has the customer
conducting the workstation operations, while Hughes completes the physical design.
Design reviews are held prior to design capture, layout, fabrication and production.

PRODUCT FLOW

Military product flows generally follow a build-to-suit format. Source control drawings
determine the specific screens required. Generic high reliability and industrial screens
are also offered by Hughes and are detailed in the CMOS databook.

PACKAGING

To accommodate the many available 1/0 of the U-Series arrays, Hughes has sized each
array in a number of different package types. Side brazed DIPs, leadless carriers, pin grid
arrays and flat packs are among the more usual selections. Custom package tooling is
also an option. (See Section X)
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HUGHES U-SERIES CHANNELLESS ARCHITECTURE GATE ARRAYS
ABSOLUTE MAXIMUM RATINGS

(Referenced to Ground)

DC Supply-Voltage Range (Vpp) .. .. ..o ooi i e e —0.3 to +7.0 Volts
Input Voltage (V) ... —0.3 Volts to (Vpp +0.3) Volts
Maximum Junction Temp (T)) ... 150°C 10mA
Storage Temperature Range (Tgrg)
(7= =T Lo —65 to +150°C
Plastic .. . —40 10 +125°C

RECOMMENDED OPERATING CONDITIONS

LY L1 - . —55 to +125°C
Industrial ... ..o e i —40 to + 85°C
Commercial ........... . .. Oto+ 70°C

DC Supply voltage (Vpp) +2 to +5.5 Volts

NOTE: Stresses above those listed under*Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only

and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied Exposure to absoiute maximum rating conditions for extended periods may affect device reliability.

DC PARAMETERS

Output High Voltage
1TTL Von Vop =45V  loy=—1mA ; v
3TIL low = —3mA 41 v
5TTL low = —BmA 41 v
Output Low Voltage
17TTL VoL Vpp =45V lo = 1.6mA 0.4 v
3TTL lo = 4.8mA 04 v
57TTL loy = 8OmMA 0.4 v
input High Voltage
CMOS Vi Vpp =45V, 55V 35 v
TTL 20 v
SCHMITT 4.0 v
Input Low Voltage
CMO! V. Vpp =45V, 5.5V 15 v
TTL 0.8 Vv
SCHMITT [eX:] v
Input High Current 1} 2)
No pull up/down li Vpp =5.8V, Vin=15.5V 10 nA
Pull up 10 HA
Pull down 10 250 HA
Input Low Current 1) 2)
No pull up/down [ Vop =55V, Vin=0V -10 nA
Pullup —250 -10 HA
Pull down -10 nA
y . Vpp = 6.5V No input
Device Static Curr. 2) lg Dgrawing currenrt, 5 mA
Capacitance In 4) Cin " 5 pF
Out Cout tncludes 2.0 pf package capacitance 5 pF
Electro static
damage protection 4) Veso 4 kv
Schmitt trigger v 1 v
input hystersis 4) HYS
NOTES:
1) Input currents listed also apply to 3-state buffers in high Z state.
2) } and ) are not measured at =55°C.
3) Add 250uA for each input resistor sinking or sourcing current.
4) Guaranteed but not tested. o
Speed power factor: P = 8uW/SWITCHING GATE/MHZ, typical plus 1/0 power dissipation.
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