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FX Family FX Family Gate Arrays
Features
» 20,000-350,000 Raw Gates, Channelless * MIL-STD-883 Screening Available
Array Architecture

) » 0.6u H-GaAs HII MESFET Process
* Sea-of-Gates Architecture and Four Layer Metal

for High Density » Optional Fixed Clock Distribution Scheme to

* Array Performance Minimize Clock Skew

- Typical gate delay: 97 ps @ 0.19 mW . . . .
(unbuffered 2-in NOR, E.O. = 1, 0.17 mm wire) * Multiple Buffering Options for Optimal Speed-

- Typical gate delay: 95 ps @ 0.59 mW Power Solution
(buffered 2-in NOR, F.O. = 3, 0.51 mm wire) « Commercial, Industrial and Military
» ECL, PECL, and TTL Signal Levels Temperature Ranges
Introduction

The FX family offers the integration level of BICMOS gate arrays with speed performance exceeding that of
ECL devices. Implemented using Vitesse’s proprietary H-GaAs III process, the FX family of gate arrays is the
first to combine ultra high integration with leading edge performance.

The H-GaAs III process represents the third generation of the H-GaAs technology developed by Vitesse to man-
ufacture high yielding, LSI and VLSI digital GaAs circuits. This process features a 0.6 pm self-aligned gate
MESFET and four levels of metal interconnect. The basic logic structure for the FX family is a 2-input NOR
gate implemented using direct coupled FET logic (DCFL). Millions of hours of life testing have proven the reli-
ability of the H-GaAs process technology and the DCFL logic structure.

The FX array family incorporates a channelless array architecture which allows metal routing on the first layer
to be placed directly over unused cells. This approach avoids the need for pre-defined channels between col-
umns of macros and therefore allows much greater density and flexibility than channelled gate array architec-
tures. Due to an advanced four layer metal process, typical maximum array utilizations can be as high as 67% of
the total available gates.

Capable of operating at over 1 GHz, the FX family arrays have been designed to provide the best speed - power
performance of any gate array technology. The speed of leading edge ECL technology is achieved at a fraction
of ECL’s power. In addition, because of the frequency independent power consumption of H-GaAs technology,
power dissipation levels comparable to, or lower than, similar density BICMOS arrays can be achieved at fre-
quencies above 50 MHz (see Vitesse Application Note 10, “Power Dissipation: BICMOS vs. GaAs”). This
power savings can add up to substantial cost savings to users in terms of overall cooling requirements.

The FX family includes support for the creation of custom masterslices. Functions such as SRAMs, multiport
register files, and others can be merged with FX arrays resulting in unique architectures and optimum perfor-
mance.

As with all of Vitesse’s ASIC products, the FX arrays interface with TTL and ECL devices directly. The FX

array family uses standard power supplies and is supported on the ASIC industry’s most popular CAE platforms
for schematic capture, behavioral modeling and logic synthesis.
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Applications

The FX Family of gate arrays can be used in a wide variety of applications including: mainframe computers,
workstations and communications equipment. This family of high performance semi-custom products is ideally
suited for systems requiring very high speed, low power digital logic at high levels of integration.

Computers

The ultra high integration offered by the FX arrays, combined with their high performance and low power con-
sumption, makes them ideally suited for the implementation of high performance processors and processor sup-
port logic. Offering a big performance increase over BiCMOS technology and substantially lower power than
ECL technology, the FX Family gate arrays are the perfect choice for systems with clock rates in excess of 50
MHz. Specific computer applications for FX arrays include integer arithmetic processing, floating-point pro-
cessing, cache control, and bus interface functions.

Communications

Intelligent fiber optic communication links for voice and data transmission can be designed with the FX family.
These applications can greatly benefit from the low power dissipation inherent in the FX arrays while allowing
the user to implement the high speed VLSI and LSI circuits necessary to handle the new generation of high-
bandwidth telecommunications standards. The implementation of large switching networks on a single chip is
just one example of these applications.

Table 1: FX Array Specific Features

T | #of Internal Gates
—32LDCC
VGFX20K 20K 10K 1K 132 PGA
40 51 26 o1 132 LDCC
VGFX40K 42K 21K 2.1K 43 96 96 139 195 PGA
74 99 48 173 211 PGA
VGFX100K 100K 50K SK 256 LDCC
92 99 48 191 264 TRGA
VGFX150K 150K 72K 72K 100 155 148 255 344 LDCC
VGFX200K 220K 110K 11K 83 172 172 255 415 PPGA
557 PPGA
VGFX350K 350K 175K 17.5K 107 218 218 325 578 TRGA
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Architecture

The FX arrays contain three cell types: internal logic cells, input only cells, and input/output

(I/O) cells. All input only and input/output cells contain undedicated logic which is used to incorporate logic
functions in the /O macrocells. There is enough configurable logic in these cells to implement moderately com-
plex functions such as multiplexers and flip flops, allowing the arrays to conform to the JTAG boundary scan
standard.

FX arrays can be designed to implement full custom megacells such as SRAM and pre-defined core based
megacells such as register files. In addition, a proprietary compiler is available to customers wishing to incorpo-
rate custom RAM configurations in their designs. A depiction of a VGFX350K with megacells incorporated is

shown on page 1. The table below is a summary of the internal cells, /O and package options for arrays in the
FX family.

Clock Distribution

A generic high-drive clock buffer and distribution scheme has been developed for each member of the FX fam-
ily. This pre-defined clock tree minimizes clock skew to registered functions within the array. The clock tree is

capable of driving between 820 and 11,000 flip-flops depending on the size of the array being implemented.
Clock skew of 50 ps is achievable.
Internal Logic Cells

The internal logic cells comprise most of the area of the array. These cells use direct coupled FET logic
(DCFL), which minimizes the number of elements needed for each logic function. The primitive element or
building block is a cell which consists of a single depletion-mode transistor and two enhancement-mode transis-
tors which can be connected to make a 2-input NOR gate.

Input Only Cells

Input only cells are located predominantly on two edges of the periphery of the array. Input cells are also
located in Input/Output cells. /O macrocells can incorporate logic functions by utilizing the 24 logic cells con-
tained in the input cell. Input cells are compatible with TTL and ECL signals. Both signal levels can be used in
one chip design to optimize overall system performance. Input cells can provide 1x or 2x drive on either the true
or complement signal. The input cells translate off-chip logic levels to internal GaAs logic levels for efficient
internal operation. These cells also provide ESD input protection.

Each input only cell has resources to form a JTAG-compatible boundary scan flip-flop. This feature allows a
user to implement boundary scan without using core cells.

Input/Output (I/0) Cells

Input/Output cells are located on two edges of the periphery of the array. /O cells can be configured as output
drivers, input receivers, or bidirectional transceivers. TTL and ECL signal levels are supported on the same
chip. I/O macrocells can incorporate logic functions by utilizing the 48 logic cells contained in the input/output
cell. Boundary scan can be easily accommodated since each /O cell can be configured as a scan flip-flop. When
configured as an ECL driver, the output cell can interface with ECL 10KH or 100K receivers while driving a
5042 load. Two output cells may be paralleled to drive a double-terminated ECL bus (25Q DC load).
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Power Supplies
The FX family uses industry standard power supplies. For an FX array requiring only ECL levels, -2V + 5% is
the only power supply required. For FX arrays requiring only TTL levels, 5V + 5% and 2V + 5% power sup-
plies must be used. If both ECL and TTL levels are required, -2V * 5% and 3.3V + 5% are the specified power
supplies.
Macrocell Library
The FX Macrocell Library contains information to fully evaluate the function and performance of logic blocks
(macrocells). The library includes functional equivalents for all FURY™ Family macrocells as well as opti-
mized megacell functions. The table on page 1- 5 is a representative list of the macrocells which are available
for the FX arrays. Performance characteristics for selected macrocells begin on page 1-10. For a complete set of
specifications, refer to the FX/Viper Macrocell Library, a separately bound document available from Vitesse.
Table 2: Input/Output Buffers
. E':::.Ijvam.e‘ SRR g DeSC"pt"m
BIE ECL Bi-directional Buffer (1X Drive)
BIE25NR2 ECL Bi-directional 25W Buffer w/2-Input NOR (1X Drive)
BIE25NR2S ECL Input Buffer & Bi-directional 25 W Buffer w/2-Input NOR (1X Drive)
BIE25NR2T ECL Input Buffer & Bi-directional 25 W Buffer w/2-Input NOR (2X Drive)
BIE25NR3 ECL Bi-directional 25W Buffer w/3-Input NOR (1X Drive)
BIENR2 ECL Bi-directional Buffer w/2-Input NOR (1X Drive)
BIENR2S ECL Bi-directional Buffer w/2-Input NOR (1X Drive)
BIENR2T ECL Bi-directional Buffer w/2-Input NOR (2X Drive)
BIT TTL Bi-directional Buffer (-2.V/4+3.3 V) (1X Drive)
BITK TTL Bi-directional Buffer (+2 V/+5 V) (1X Drive)
BIT2K TTL Bi-directional Buffer (+2 V/+5 V) (1X Drive)
BITOC TTL Bi-directional Buffer w/Open Collector Output (-2 V/+3.3 V) (1X Drive)
BITOCK TTL Bi-directional Buffer w/Open Collector Output (+2 V/+5 V) (1X Drive)
IEIF ECL Inverting Input Buffer (1X Drive)
IEIT ECL Input Buffer (1X Drive)
IE2T ECL Input Buffer (2X Drive)
IECK3 ECL Input Buffer w/Dual Outputs (3X Drive)
IEDIFF ECL Differential Input Buffer (1X Drive)
IEDIF2 ECL Differential Input Buffer (2X Drive)
1EDIF3 ECL Differential Input Buffer w/Dual Qutputs (3X Drive)
IEINV2T ECL Input Buffer w/Conditional Inversion (2X Drive)
IETOM6 ECL Input Buffer w/ 6:1 Test Output
ITIT TTL Input Buffer (1X Drive) (-2 V/+3.3 V)
ITITK TTL Input Buffer (1X Drive) (+2 V/+5 V)
OE ECL Output Buffer
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Table 2: Input/Output Buffers
" Nanre ‘ Eoh _»_:fD}éSCriﬁtion
OE25 ECL 25W Output Buffer
OENOR3 ECL Output Buffer w/3-Input NOR
OEPNC ECL Output Buffer w/PNC Test Mode
OESD ECL Differential Output Buffer
oT TTL Output Buffer (-2 V/+3.3V)
OTPNC TTL Output Buffer w/PNC Test Mode
OTK TTL Output Buffer (+2 V/+5 V)
OTKPNC TTL Output Buffer w/PNC Test Mode
OT2K TTL Output Buffer (+2 V/+5 V)
Table 3: input/Output Registers
0 Name e Deseription
BIE] ECL Bi-directional Buffer w/JTAG Register (1X Drive)
BIER ECL Bi-directional Buffer w/Scan Register & Register Enable (1X Drive)
IEJIT ECL Input Buffer w/JTAG Register (1X Drive)
IELBSIT ECL Input Buffer w/Scan Register & Bypass (1X Drive)
IEMDF ECL Input Buffer w/Scan Register (1X Drive)
IERIT ECL Input Buffer w/Scan Register & Register Enable (1X Drive)
IERINVIT ECL Input Buffer w/Scan Register & Conditional Inversion (1X Drive)
OEDRR4 ECL Output Buffer w/Double Ranked Register
OEJ ECL Output Buffer w/JTAG Register
OEMDF ECL Output Buffer w/Scan Register
OER ECL Output Buffer w/Scan Register & Register Enable
IETO ECL Input Buffer w/RAM Test Output (1X Drive)
OETI ECL Output Buffer w/RAM Test Mode
Table 4: Buffers/inverters
o Name T
CLKO Clock Buffer (1.5X Drive)
CLK1 Clock Buffer (3X Drive)
LB3S Inverter (1X Drive)
LDLY1 Delay Buffer (0.5X Drive)
LDLY2 Delay Buffer (0.5X Drive)
LDR1 Inverting Buffer/Line Driver (1X Drive)
LDR2 Inverting Buffer/Line Driver (2X Drive)
LDR3 Inverting Buffer/Line Driver (3X Drive)
LAND 2-Input AND Gate (1X Drive)
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Table 4: Buffers/Inverters
. Name. SRR . Description
LANDU 2-Input AND Gate (0.5X Drive)
LAND3U 3-Input AND Gate (0.5X Drive)
LAND4 4-Input AND Gate (1X Drive)
LANDI31U 3-Input AND Gate w/Single Inverting Input (0.5X Drive)
LANDI41U 4-Input AND Gate w/Single Inverting Input (0.5X Drive)
LN2 2-Input NOR Gate (1X Drive)
LN2B 2-Input NOR Gate (2X Drive)
LN2US 2-Input NOR Gate (0.5X Drive)
LN3 3-Input NOR Gate (1X Drive)
LN3U 3-Input NOR Gate (0.5X Drive)
LN4 4-Input NOR Gate (1X Drive)
LN4B 4-Input NOR Gate (2X Drive)
LN4U 4-Input NOR Gate (0.5X Drive)
LN6 6-Input NOR Gate (1X Drive)
LN6U 6-Input NOR Gate (0.5X Drive)
LN9 9-Input NOR Gate (1X Drive)
LN9B 9-Input NOR Gate (2X Drive)
LNSU 9-Input NOR Gate (0.5X Drive)
LNA2 2-Input NAND Gate (1X Drive)
LNA2U 2-Input NAND Gate (0.5X Drive)
LNA2Z Low Speed 2-Input NAND Gate (0.5X Drive)
LNA4 4-Input NAND Gate (1X Drive)
LNA4U 4-Input NAND Gate (0.5X Drive)
LNI21 2-Input NOR Gate w/Single Inverting Input (1X Drive)
LNI21U 2-Input NOR Gate w/Single Inverting Input (0.5X Drive)
LNI31 3-Input NOR Gate w/Single Inverting Input (1X Drive)
LNI31U 3-Input NOR Gate w/Single Inverting Input (0.5X Drive)
LNI42U 4-Input NOR Gate w/Dual Inverting Inputs (0.5X Drive)
LO2 2-Input OR Gate (1X Drive)
LO2B 2-Input OR Gate (2X Drive)
LO2U 2-Input OR Gate (0.5X Drive)
LO32B 3-Input OR Gate w/Dual Outputs (2X Drive)
LO34 3-Input OR Gate w/Quad Outputs (1X Drive)
LO3C 3-Input OR Gate (3X Drive)
LO4 4-Input OR Gate (1X Drive)
LO4B 4-Input OR Gate (2X Drive)
LO4U 4-Input OR Gate (0.5X Drive)
LOI21 2-Input OR Gate w/Single Inverting Input (1X Drive)
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Table 4: Buffers/Inverters
LOI21U 2-Input OR Gate w/Single Inverting Input (0.5X Drive)
LOI31 3-Input OR Gate w/Single Inverting Input (1X Drive)
LOI31U 3-Input OR Gate w/Single Inverting Input (0.5X Drive)
LO142 4-Input OR Gate w/Dual Inverting Inputs (1X Drive)
LOI42U 4-Input OR Gate w/Dual Inverting Inputs
LX1 2-Input Exclusive OR Gate (1X Drive)
LX1U 2-Input Exclusive OR Gate (0.5X Drive)
LX2 2-Input Exclusive NOR Gate (1X Drive)
LX2U 2-Input Exclusive NOR Gate (0.5X Drive)
LX3 3-Input Exclusive OR Gate (1X Drive)
LX4 4-Input Exclusive OR Gate (1X Drive)
Table 5: Complex Gates
. Name . Description
0A21 2-1 Input OR-AND Complex Gate (1X Drive)
OA21U 2-1 Input OR-AND Complex Gate (0.5X Drive)
0OA22 22-InputOR-ANDComplex Gate(1XDrive)
OA22B 2 2-Input OR-AND Complex Gate (2X Drive)
OA22U 2 2-Input OR-AND Complex Gate (0.5X Drive)
OA222 3 2-Input OR-AND Complex Gate (1X Drive)
0A222B 3 2-Input OR-AND Complex Gate (2X Drive)
0A222U 3 2-Input OR-AND Complex Gate (0.5X Drive)
0A2222 4 2-Input OR-AND Complex Gate (1X Drive)
0A2222B 4 2-Tnput OR-AND Complex Gate (2X Drive)
OA2222U 4 2-Input OR-AND Complex Gate (0.5X Drive)
OA2X6 6 2-Input OR-AND Complex Gate (1X Drive)
OA2X6U 6 2-Input OR-AND Complex Gate (0.5X Drive)
OA2X9 9 2-Input OR-AND Complex Gate(1X Drive)
0A2X9U 9 2-Input OR-AND Complex Gate (0.5X Drive)
OA2X12 12 2-Input OR-AND Complex Gate (1X Drive)
0OA41 4-1 Input OR-AND Complex Gate (1X Drive)
0OA41U 4-1 Input OR-AND Complex Gate (0.5X Drive)
0A4321 4-3-2-1 Input OR-AND Complex Gate (1X Drive)
0A4321U 4-3-2-1 Input OR-AND Complex Gate (0.5X Drive)
OA44 2 4-Input OR-AND Complex Gate (1X Drive)
0A44U 2 4-Input OR-AND Complex Gate (0.5X Drive)
0OA4444 4 4-Input OR-AND Complex Gate (1X Drive)
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Table 5: Complex Gates
S Nameo S TR Description
0A4444U 4 4-Input OR-AND Complex Gate (0.5X Drive)
OAI221U 2-1 Input OR-AND Complex Gate w/Inverting AND Input
OAI231U 2-1-1 Input OR-AND Complex Gate w/Single Inverting AND Input
ON22 2 2-Input OR-NAND Complex Gate (1X Drive)
ON22B 2 2-Input OR-NAND Complex Gate (2X Drive)
ON222 3 2-Input OR-NAND Complex Gate (1X Drive)
ON222B 3 2-Input OR-NAND Complex Gate (2X Drive)
ON2222 4 2-Input OR-NAND Complex Gate (1X Drive)
ON2222B 4 2-Input OR-NAND Complex Gate (2X Drive)
ON2X9 9 2-Input OR-NAND Complex Gate (1X Drive)
ON2X9U 9 2-Input OR-NAND Complex Gate (0.5X Drive)
Table 6: Encoders/Decoders
S Name : F
LDE4 2-4 Decoder
Table 7: Multiplexers
. Name . Descripfion
LM1 2:1 Multiplexer (1X Drive)
LMI1B 2:1 Multiplexer (2X Drive)
LM1U 2:1 Multiplexer (0.5X Drive)
LM3 4:1 Multiplexer (1X Drive)
LM3B 4:1 Multiplexer (2X Drive)
LM3U 4:1 Multiplexer (0.5X Drive)
LM3X2U Dual 4:1 Multiplexer (0.5X Drive)
LM7 §:1 Multiplexer (1X Drive)
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Table 8: Latches
‘Name S e Description
LLN1 Negative Transparent D Latch (1X Drive)
LLPI1 Positive Transparent D Latch (1X Drive)
LLP1U Positive Transparent D Latch (0.5X Drive)
LLP2 Positive Transparent D Latch w/2-Input OR (1X Drive)
LLP3 Positive Transparent D Latch w/2:1 Mux (1X Drive)
LLP4U Positive Transparent D Latch w/Q & QN Outputs (0.5X Drive)
Table 9: Flip-Flops
| Name Lo 0 Description
LFP1 Positive Edge D Flip-Flop (1X Drive)
LFP1B Positive Edge D Flip-Flop (2X Drive)
LFP1U Positive Edge D Flip-Flop (0.5X Drive)
LFP2 Low Power Positive Edge D Flip-Flop (1X Drive)
LFP2U Low Power Positive Edge D Flip-Flop (0.5X Drive)
LFP3 Positive Edge D Flip-Flop w/Set & Reset (1X Drive)
LFP3U Positive Edge D Flip-Flop w/Set & Reset (0.5X Drive)
LFP4 Positive Edge D Flip-Flop w/Set (1X Drive)
LFP5 Positive Edge D Flip-Flop w/4-Input OR (1X Drive)
LFP6U Positive Edge D Flip-Flop w/Q, QN Outputs & Set, Reset (0.5X Drive)
LIK1U Positive Edge JK Flip-Flop (0.5X Drive)
LIK3U Positive Edge JK Flip-Flop w/Set & Reset (0.5X Drive)
LTF3U T Flip-Flop w/Set & Reset (0.5X Drive)
Table 10: Registers
LDRR4 Double Ranked Register (1X Drive)
LDRR4U Double Ranked Register (1X Drive)
LJP1 JTAG Register (1X Drive)
LSP1 Scan Register (1X Drive)
LSP1U Scan Register (0.5X Drive)
LSP1Z Low Speed Scan Register (0.5X Drive)
LSPIR Scan Register w/Reset (1X Drive)
LSP2 Scan Register w/Enable (1X Drive)
LSP2U Scan Register w/Enable (0.5X Drive)
LSP3 Scan Register w/Enable (1X Drive)
LSP3B Scan Register w/Enable (2X Drive)
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Table 10: Registers

Name:: | e Descnptzon
LSP3U Scan Reglster w/Enable (0.5X Dnve)
LSP4 Scan Register w/Enable & Bus Inputs (1X Drive)
LSpP4U

Scan Register w/Enable & Bus Inputs (0.5X Drive)

Table 11: Arithmetic Functions

Naim_é?‘ SR : Descrzptmn
CNTI Posmve Edae Tnggered 1-Bit Counter (1.5X Drive)
LAl Half-Adder (1X Drive)
LAIU Half-Adder (0.5X Drive)
LA2 Full-Adder (1X Drive)
LA2B Full-Adder (2X Drive)
LA2U Full-Adder (0.5X Drive)
LADD4 4-Bit Adder (1X Drive)
LCAR4 4-Bit Carry-Lookahead Generator w/Inverted Outputs (1X Drive)
LCL1 4-Bit Carry-Lookahead Generator w/block Qutputs (1X Drive)
LCL2 4-Bit Carry-Lookahead Generator w/Carry Outputs (1X Drive)
LCL3 4-Bit Carry-Lookahead Generator w/3 Carry Outputs (1X Drive)
LCS1 1-Bit Carry Select Adder (1X Drive)
LCSAl 3-2 Carry Save Adder (1X Drive)
XN2222 4-Bit Comparator w/Inverted Output (1X Drive)

Table 12: Fixed Clock Tree Drivers

v ‘ - Descrzptzon_ i
CLK20K ECL leferentlal Input leed Clock Tree for 20K Array
CLK20KT TTL Input Fixed Clock Tree for 20K Array
CLK40K ECL Differential Input Fixed Clock Tree for 40K Array
CLK40KT TTL Input Fixed Clock Tree for 40K Array
CLK100K ECL Differential Input Fixed Clock Tree for 100K Array
CLK100KT TTL Input Fixed Clock Tree for 100K Array
CLK200K ECL Differential Input Fixed Clock Tree for 200K Array
CLK200KT TTL Input Fixed Clock Tree for 200K Array
CLK350K ECL Differential Input Fixed Clock Tree for 350K Array
CLK350KT TTL Input Fixed Clock Tree for 350K Array
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Table 13: Miscellaneous
o Name | - : e _ »Descripiioi_z'if.;ff_f;_

LOAD Load Macro

PD Pull-Down to VTT (-2 V/O V, -2 V/+3.3 V) or VCC (+2 V/+5 V)
G51017-0, Rev. 4.0 © WTESSE SEMICONDUCTOR CORPORATION Page 11
6/5/97 741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 » FAX: 805/987-5896

M 9502331 0003029 79T WA

R I T T




VITESSE

SEMICONDUCTOR CORPORATION

High Performance - Dala She.EI
FX Family Gate Arrays FX Famlly

Selected Macrocell AC Performance (Commercial Arrays)
(Vrr=-2.0V, Voo = Vpps = GND, Tg = 25°C, Load: FO. = @ & mm wire.)

LNZ Buffered 2-input NOR | ququter | - A Min | Typ | Max | Units
Propagation Delay
Rising Signal 24 — 81 S
Al,A2t0ZN &l P
Falling Signal 15 — 52 ps
AT Load Dependent Delay
ZN Rising Signal 3 9 S
A2 LN2 Delay/Fan-out £ .g P
Falling Signal 2 6 ps
Rising Signal 44 — 147 ps
Delay / mm wire
Falling Signal 24 — 84 ps
Power Dissipation - 058 087 mwW

. LN2:2-inputXNOR | Parameter | | Min | Tp | Max Units
Propagation Delay
Rising Signal 54 —_ 343 S
Al, A2to ZN £ P
Falling Signal 69 — 322 ps
A Load Dependent Delay
1 5
Z Rising Signal 3 — 9 ]
A2 Delay/Fan-out . .
Falling Signal 2 — 7 ps
Rising Signal 44 — 147 ps
Delay / mm wire
Falling Signal 31 — 106 ps
Power Dissipation - 112 168 mW
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LM3: 4.1 Multiplexer ‘Parameter | | Min | Typ | Max | Units
‘ = ‘ k ) Propagation Delay =
S0,S1toZ Rising Signal 63 — 364 ps
Falling Signal 81 — 354 ps
0__ 1013t0Z Rising Signal 63 — 212 ps
] LM3 Falling Signal 81 — 281 ps
2| 41 | £ Load Dependent Delay
MUX Delay/Fan-out Rising Signal 3 — 10 ps
B Falling Signal 2 — 7 ps
S1 I ) | Delay / mm wire Rising Signal 50 — 167 ps
Falling Signal 31 — 106 ps
Power Dissipation - 1.67 2.5 mW
— ‘ Propagation Delay“ —
CLKtoQ Rising Signal 54 — 182 ps
Falling Signal 87 — 302 ps
tSET-UP 62 — 104 ps
b | o tHOLD 43 — 73 ps
LFP1 Load Dependent Delay
Delay/Fan-out Rising Signal 3 — 9 ps
CLK _+_' Falling Signal 2 — 7 ps
Delay / mm wire Rising Signal 44 — 147 ps
Falling Signal 29 — 102 ps
Power Dissipation — 2.03 305 mwW
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Absolute Maximum Ratings for ECL Only (-2V) and Mixed
ECL/TTL (-2V, +3.3V) Power Supply Levels (7

Power Supply Voltage (ECL), V- potential to GND ........ooveevueeieeeceeeee e eesee oo 22V to 0.5V
Power Supply Voltage (TTL), Vrp, potential t0 GND ..........co.ovomememeeeeereeeeeeeeeeeseeeeee e, -0.5Vto+4.3V
ECL Input Voltage Applied, (Vi LI coevveremereeesssneesessesssssessosessseesssesesesssessseseeeeeeeeeoeoeese +0.% to Vpp
TTL Input Voltage Applied, (VINTTL)® crvereeeerereeerieerereeeeeeeesesseessssseesesesseesseseese s 0.5V to V. + 1.0V
ECL or TTL Output Cutrent, IGUT wvueveeuueeersiceeeicaceucessesnsssnesnssssssssssssessesesessssssssssesessseseeseesssessssssons 50n

Case Temperature Under Bias, (TC)(3). .......................................................................................... -53to +125°C
Storage Temperatire, (Tra) ) . urrreeeevursrmmererererevevesssssssesssesesssesesessesseeeresesseesmsssssssseeeeeeeeee oo -63C to +150°C

NOTES: (1) CAUTION: Stresses listed under "Absolute Maximum Ratings” may be applied to devices one at a time without causing
permanent damage. Functionality at or above the values listed is not implied. Exposure to these values for extended peri-
ods may affect device reliability.

(2) Vrp Vg must be applied before any input signal voltage and VEcLin input must be greater than Vpp - 0.5V.
(3) Lower limit is ambient temperature and upper limit is case temperature.

Recommended Operating Conditions for ECL Only (-2V) and Mixed
ECL/TTL (-2V, +3.3V) Power Supply Levels

ECL Supply VOItage, (V) ... cvcevererereeeeeeinesstnssesse s ssesss st ssesesssssesesseeseeesesssss s s ses s sse s oo 2.0 +5%
TTL Supply VOIAge, (VTTL) ceeceeeeeecererrerisstisiniesansesiesae s e sesssesssssssesotsesesesseessseseeseessseseessssess s sssn oo +3.¥ £ 5%
Commercial Operating Temperature Range, (T)(l). ............................................................................... 0 to 70°C
Industrial Operating Temperature Range, (T) M. ........ovouieeeroreeereeeeeeeeeeeeseseseee e -40 to 85°C
Military Operating Temperature Range, (T)N............oooooooioroeoooe oo, -53 to 125°C

Vee = Viega = GND, Output load 503 to -2.0V)

NOTES: (1) Lower limit is ambient temperature and upper limit is case temperature.
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Data Sheet

h High Performance
FX Famlly FX Family Gate Arrays

DC Characteristics for -2V, +3.3V Power Supply Levels
Table 14: TTL Inputs/Outputs (Over recommended commercial operating conditions, TTLGND = GND)

Parameters: | Descnptzon s Min: ' g Max o Units ' ; _._C_"Qindit'io_ns, i
Vou Output HIGH voltage 24 — A% Iop=-24mA
VoL Output LOW voltage 0 04 v Iop =16 mA

Guaranteed HIGH for
Vig Input HIGH voltage 20 Voo +1.0 v all inputs
Vi Input LOW voltage 0 0.8 v Guaranteed LOW for all
inputs
Iy Input HIGH current — 50 HA Vin=24V
I Input LOW current -500 — MA Vin= 04V
3-State Output OFF
Tozn Current I-P}IGH o 200 HA Vour =24V
3-State Output OFF
Toz Current II_),OW 100 - HA Vour =04V
Open collector output
Tocz p?eakage current o 200 HA Vour =24V

NOTES:
(1) Differential ECL output pins must be terminated identically

Table 15: ECL Inputs/Outputs (Over recommended commercial operating conditions with internal Vaer

 Parameters | Descripfion | Min | Max [ Units | Condifions
Vonu Output HIGH voltage -1020 -700 mV
VoL Output LOW voltage -2000 -1620 mV or V pp (min)
Guaranteed HIGH
Viu Input HIGH voltage -1100 -700 mV for all inputs
vy Input LOW voltage -2000 -1540 mv Guaranteed LOW for
all inputs
Iy Input HIGH current — 200 A Vi = Vi ™)
I Input LOW current -50 —_ HA VN = Vy i
G51017-0, Rev. 4.0 © VITESSE SEMICONDUCTOR CORPORATION Page 15
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High Performance Data Sh e.et
FX Family Gate Arrays FX Famlly
Absolute Maximum Ratings for TTL ONLY (+2V, +5V) Power Supply Levels("
Power Supply Voltage, (V) potential to GND......c.cuoiceeiiieiceeeeeteeeeee e ee e eree e -0.5Vto +2.5V
Power Supply Voltage (TTL), Vprp, potential t0 GND .......ooovmviuireeeeeeeeeeeee oo ss e -0.5Vto +5.5V
TTL Input Voltage Applied, (VL) «rerreeerererersernsecssresememesrssassseseseesessssseseseseesssessessssss -0.5Vto Vppp, + 1L.OV
TTL Output Current, Igyr (DC, 0utput HI) .oucoueevieiiceiieieeieese et eneesesses e res e enesseseennes 50nA
Case Temperature Under Bias, (TC)(Z). ........................................................................................ -53C to +125°C

Storage Temperature, (TSTg)(z) ................................................................................................... -63C to +150°C

NOTES: (1) CAUTION: Stresses listed under "Absolute Maximum Ratings” may be applied to devices one at a time without causing

permanent damage. Functionality at or above the values listed is not implied. Exposure to these values for extended periods
may affect device reliability.

(2) Lower limit is ambient temperature and upper limit is case temperature.

Recommended Operating Conditions for TTL ONLY (+2V, +5V) Power Supply Levels

SUPDLY VOIAZE, (VIIM)---rreverrereressiisisisiesiiuetctseseeasasssresssssssssensesssaessssssmsesseeeesssesasenessasessesensesssssemesens +2.0& 5%
TTL Supply VOUAZE, (VTTL) cvrrverrererireniniemireneeeciresnssnmss et eseessee e vesesess e s e esaseseesesesssesasess s +5.0M 5%
Commercial Operating Temperature Range, (T) . ..........ovcooomoveoreeeoreeeeeceeeeeee oo 0 to 70°C
Industrial Operating Temperature Range, (T)MN..........oooo.ooioooeoreeeeeeeee oo, -40 to 85°C
Military Operating Temperature Range, 0 3 SO -55 t0 125°C
NOTE: (1) Lower limit is ambient temperature and upper limit is case temperature.
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SEMICONDUCTOR CORPORATION

High Performance
FX Family Gate Arrays

DC Characteristics for TTL only +2V, +5V Power Supply Levels

Table 16: TTL Inputs/Qutputs (Over recommended commercial operating conditions, TTLGND = GND)

. Parqnieters e Desc_rip»tibn . Min Max i 1 Units | Conditions
Von Output HIGH voltage 24 — A% Iog=-24mA
VoL Output LOW voltage 0 0.5 v Io. =8 mA

Guaranteed HIGH for
Vig Input HIGH voltage 2.0 Vo +1.0 v all inputs
Vi Tnput LOW voltage 0 0.8 v Guaranteed LOW for all
Inputs
iy Input HIGH current — 50 HA ViN=24V
I Input LOW current -500 — HA Vin=0.5V
3-State Output OFF _
Toz Current HIGH - 200 HA Vour =24V
3-State Output OFF _
TozL Current LOW -200 o HA Vour=0.5V
Open collector output _
Tocz leakage current - 200 HA Vour=24V

Table 17: PECL

Inputs/Outputs (Over recommended commercial operating conditions full external VREfF =
V77'L -1.32, Output load 50X to V77'L-2. ov).

_ Parameters | Descripion | Min | Max | Unmis " Conditions
Vor Output HIGH voltage Vi, -1020 | Vo -700 mv
VoL Output LOW voltage Vo -2000 | Vo -1620 mV
Guaranteed HIGH for
v H - V7L - .
H Input HIGH voltage Ve, -1100 1L -700 mV all inputs
' Input LOW voltage VL -2000 | Vippy -1540 mv G“aramef:p]l‘lgw forall
Iig Input HIGH current — 200 HA Vin = Vi (max)
IIL Input LOW current -50 —_ HA VIN = VIL (mm)
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FX Family Gate Arrays FX Famlly
Equivalent Circuits for Output Loads
TTL ECL
%’ Vm 50Q Transmission Line
H1
Vinv :: %
. = 50Q
r:) ﬁThV
€ <50 pF =< 2 | Veerm
J > GND
Table 18: Equivalent Circuits for Output Loads
_ Pweleds | R | R [ Ry Vny
42,45 467 301 183 1.96V
-2,+33 252 189 108 2.14V
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Figure 1: Gate Array Design Flow
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Option Development Procedure

Vitesse Semiconductor offers its customers the option of fully designing their own gate array, or having Vit-
esse perform a turn-key implementation of their design based on mutually agreed specifications. Regardless of
the interface, a Vitesse implementation engineer is assigned to the customer to answer questions and track the

progress of the design from start to finish. The following steps are normally performed by Vitesse design and
implementation engineers:

* Masterslice design
» Custom megacell design
* Final placement and routing of the design
= Net-length extraction
¢ Fan-out and metal delay calculation
* Design rule checking and layout vs schematic

Through experience with many gate array designs, Vitesse has created a design automation framework and a
well defined flow for smooth implementation of customer designs. The flowchart on the previous page summa-
rizes the typical gate array project flow and the various tasks delegated to the customer or to Vitesse. For com-
plete details on development options, refer to the FX/Viper Design Manual.

CAE/EDA Tools/Support

FX designs are currently supported on Mentor, Synopsys, Cadence, and Viewlogic platforms. Cadence
includes support for Composer and Verilog-XL. LASAR simulation software is used to verify the functional and
AC performance of the design by accounting for on-chip timing variations. Macrocell libraries for the
MOTIVE™ timing verifier from Quad Design are also available. A Vitesse Design Kit includes documentation
and software to allow a designer to perform schematic capture, functional simulation, front-annotated timing
simulation, electrical rule checks, and back-annotated simulation after place and route. To facilitate floorplan-
ning and block pre-placement, Vitesse has developed an interactive graphical pre-placement tool, supported in
the X Windows™ environment, which the customer may use for their design. Cadence place and route tools are
used for the actual physical implementation at Vitesse.

Training

Design classes are provided to help the customer understand the design methodology and tools utilized in the
gate array design process. These classes are recommended for all customers planning to implement a design in
a Vitesse gate array. Training can be provided at the Vitesse facility or at the customer's site.

Notice

Vitesse Semiconductor Corporation reserves the right to make changes in its’ products specifications or
other information at any time without prior notice. Therefore the reader is cautioned to confirm that this
datasheet is current prior to placing any orders. The company assumes no responsibility for any circuitry
described other than circuitry entirely embodied in a Vitesse product.

Warning

Vitesse Semiconductor Corporation’s product are not intended for use in life support appliances, devices

or systems. Use of a Vitesse product in such applications without the written consent of the appropriate
Vitesse officer is prohibited.
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