Implementing Strategies for Digital ICs
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Cell based Arrayl based

As technology changes you need new standard cells. Complied cells approach
generate the standard cell for each technology automatically.

Semi custom Design Flow
1. desgn capture usng hardware description language (HDL) such as VHDL,
Veilog, Sysem C
logic Synthess, module described by HDL
Prelayout Smulation and verification ( performance analysis based on
estimated parastics)
Floor Planning = is done based on estimated module sizes
Placement - precise position of the cdllsis decided
Routing - interconnects between blocks
Extraction - modd of the chip based on layout ( device Size, parasitics, caps
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Array based implementation
Theideaisto trade-off performance/size/power consumption to achieve quick
design cycle.

Prediffused Arrays( M ask-programmable) (Gate Arrays)
Wefer is processed with transstors on then up to metdlization step.(uncommitted
cdls). Connections after the Cktsis decided and next steps will be carried over.

« Routing is done

Uncommited &
gates Uncommitted over the cells

<« Routing cells
channel

Channelled Channelless
approach \ (sea of gates)

Most often gate arrays incorporate
memory cells as well

Gate arrays

Prediffued
Memory cells

Disadvantages

In the past with designing 50000 gates ( design cycle > weeks) it made senseto
save afew weeksin turn-around by using pre-diffused. Todays deep submicron
technology alows you to put multi-million gates = design cycle (month) = saving few
weeks does not make much sense, especidly because metdlization is the lengthy past of

the process.

Advantages

Cost can be adeciding factor making sub 0.25u masks are $1M using pre-diffused
arrays, you can only need max 1 sub 0.25 mask as most metalizations layers are not sub
0.25



Prewired Arrays ( al the processing steps are done)

- usefuse or antifuse to implement logic = need programming

therefore called fidd- programmable Gate Arrays ( FPGA )

Fused - thin metalization thet can be blown using high voltagerhigh current
Antifuse > by gpplying high voltage = high field ONO will be melted and

replaced by Poly = short circuit after programming

Antifuseis preferred as it reduces the programming time - you can need to make

Programmablelogic Array (PLA)
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afew connection on an array ( most fuses/antifuses have to be open ckt )

Programmable OR arrays

- Each connection make an OR

Programmable AND arrays
- Each connection make an AND

PROM (fixed AND Array )
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Fixed AND
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PAL ( Programmable Array logic)
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Programmable

AND arrays

Céll based programmable logic
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The inputs are decided using fusesin the array
Programmable inter connect
Instead of blowing fuses you can use pass trangstor
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