
Phase I: ASIC Design
When customers have received de-

sign rules, cell libraries, etc., they

can start the ASIC design. ASIC de-

sign can be split up into front-end

design and back-end design. Front-

end design covers ASIC specifica-

tion feasibility study and design in-

cluding tasks such as schematic

entry, VHDL description, scan inser-

tion, simulation and synthesis. The

front-end design can be carried out

by the customer himself or can be

subcontracted to a design house.

During this design phase, Euro-

practice offers technical support on

technology, test, type of package,

etc. Important know-how and feed-

back from the test house will be

used to improve the DFT (Design

For Testability). ”State-of-the-art”

CAD tools are used during the ASIC

design phase.

When the netlist is ready the back-

end design activity starts including

layout generation using state-of-

the art layout tools. Deep submi-

cron digital place & route tasks

are in most cases not performed

by the customers. For those cus-

tomers that have not their own

layout tools, EUROPRACTICE is of-

fering such deep submicron layout

service (see deep submicron lay-

out service on page 7). After initial

layout, timing verification is car-

ried out by the customer using

parasitic layout information and

layout is iterated until timing is

met. Verification of the design

needs to be done in all technology

corners.

When layout is finished, a final

DRC (Design Rule Check) and LVS

(Layout versus Schematic) is per-

formed on the GDS-II database in

order to deliver a correct GDS-II to

the foundry for manufacturing.
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After all the checks have been per-

formed and the GDS-II database is

correct for manufacturing, Euro-

practice sends the database to the

foundry for prototyping. Masks will

be generated by the foundry and

first silicon will be produced. Pro-

totyping can be done on MPW

(Multi Project Wafer) runs or SPW

(Single Project Wafer) pilot runs

(see Low Cost IC prototyping on

page 8).

In parallel with prototype fabrica-

tion and prototype packaging the

test solution including test hard-

ware and software is developed.

EUROPRACTICE will generate

bonding diagram and assembly in-

structions. For prototyping ceramic

packages as well as the produc-

tion plastic packages can be

used. Prototype packaging is

done through one of the as-

sembly partners in Europe or

the Far-East.

When packaged prototypes are

available, they will be shipped to

the test house for debugging. De-

bugging includes continuity and

leakage tests, ATPG test and test

of the different analog blocks

(when available on the ASIC) at

room (RT) temperature. When pro-

totypes are working correctly ac-

cording to the ASIC specification,

low (LT) and high (HT) tempera-

ture are performed. The next stage

is a full characterization of the

ASIC at the corners of the voltage

supply and frequency at LT, RT and

HT.

During each test a datalog is gen-

erated of the measured values and

histograms and cpk reports are

sent to the customer. In case of

specific problems, failure analysis

can be done to determine the rea-

son of the failing. 

Phase II: Prototyping and test development 

Phase III: First test & Characterization of prototype
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When customers only need prototypes

of their ASIC, qualification is not needed. 

However when prototypes are working

correctly and the customer would like to

have volume production it is the right

time to think about the “product qualifi-

cation”. 

Europractice offers within their test so-

lution service a full qualification through

one of the test house partners. The

qualification procedure can range from

Consumer, Industry and Medical till Space qualification according to the Mil-

itary, JEDEC standards...

The qualification procedure will be dis-

cussed between Europractice, cus-

tomer and test house and a full qualifi-

cation flow will be prepared. To speed

up the procedure, most of the tests

are running in parallel. Special burn-in

boards will be developed for reliability

tests. 

Once the ASIC has been qualified, the ASIC is ready for volume production. During

the ramp-up phase, yield and process will be monitored. Once the ASIC runs into

higher volume, the test solution can be transferred to test houses in the Far East. In

that case the test boards are copied, the original test board will remain in our Euro-

pean test houses so that yield and process monitoring is still possible.

Phase IV: Qualification of the ASIC

Phase V: Volume production & test activities

Qualification requirements: 

Medical
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Space

Consumer

Start new batch of wafers

Wafer production

Probe test

Packaging

Final test

Yield & process 
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Delivery tested 
components

Packaging

Development of 
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development

Qualification software 
development
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Synthesis and layout of deep submicron chips is not

straightforward. You need a highly trained team of en-

gineers equipped with expensive state-of-the art soft-

ware tools. The chips are growing in size whereas the

technology dimensions are getting smaller. Because of

this, designers have to understand how to tackle is-

sues like: clock-skew, latencies of interacting clock do-

mains, IR-drop on the power distribution, electro-mi-

gration and signal integrity issues, handling up to 8

layers of metal in the back-end, incorporating IP blocks

in the design, on-chip variation, design for packaging,

etc.

Supporting high-level designers, EUROPRACTICE IC Ser-

vice provides a design support service starting from

RTL code or synthesized netlist. The service includes

the whole back-end design flow: virtual prototyping,

physical synthesis, deep-submicron layout, timing

analysis, simulation, ATPG, tape-out preparation, etc.

The service is equipped with state-of-the art tools from

the major vendors: the Synopsys Galaxy and Cadence

Encounter Platforms.

In the past many circuits were taped out successfully

both for in-house developed Systems-On-a-Chip as for

ASICs developed by third party design houses, re-

search institutes and universities. Many of these cir-

cuits included IP blocks like analog full custom blocks,

memory macro’s (even from different vendors), special

I/O and RTL level (soft or firm) IP.

Procedures are in place to offer standard and stag-

gered I/O configurations and configurations with bond-

ing pads equally spread over the standard-cell core, for

flip-chip application.

Some circuit complexities handled are: up to 71 million

transistors, several hundred interrelated gated clock

domains and technologies from many different vendors

down to 90nm.

EUROPRACTICE 
offers deep submicron design support service

Layout of a 3.7 million-transistor circuit featuring several memory

blocks and PLL in UMC 0.18µ CMOS (6 metal layers) – 20 mm2

(By courtesy of IMEC)

Layout of a 40 million transistor circuit featuring RAMS and other

IP in Chartered Semiconductor 0.13µ CMOS – 46.5 mm2

(By courtesy of IMEC)
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