
Key Features

C L 8 4 5 2 A
Laser-Configured ASIC Family

u Laser-Configured ASIC (LASIC�) technology offers the ul-
timate combination of performance, flexibility, and low cost

u Functionally, architecturally, and electrically compatible
with industry-standard FLEX® 8000A� series FPGAs

u High Density

- 4,000 Usable gates

- 452 Flip-flops

- 120 Maximum user I/O pins

u Laser fuse technology provides very fast, dense intercon-
nect routing

u Optional Instant-On configuration eliminates the need for
an external configuration EPROM

u Fabricated using 0.5 micron CMOS process

u Very low current consumption (active and standby)

u Alpha particle immune

CL8000 Product Family Overview
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Description

B l o c k

The Clear Logic CL8000 Laser-Configured ASIC (LASIC�)
family offers the ultimate combination of performance, flex-
ibility, and cost.  This family is a system level second source to
Altera Flex® 8000� products.  For designs not requiring in-
system reprogrammability, design verification can be performed
using the programmable Altera devices, and Clear Logic
LASICs can be used for low cost, high volume production.

Clear Logic�s innovative laser ASIC technology eliminates NRE
costs, test vector development, ordering minimums and long
lead times. No re-simulation or re-layout is required, as the
device is engineered using a cell-based, PLD-like architecture.
Clear Logic�s TestCell� technology ensures complete test cov-
erage through the use of specialized testing modes which are
transparent to the user.

The Clear Logic CL8000 Laser-Configured ASIC family is based
upon a large array of logic elements.  Each logic element con-
tains a configurable look up table for combinatorial functions
and a register for sequential operations.  A group of eight logic
elements forms a block.  Laser-configured metal fuses imple-
ment logical functions and control signal routing

Laser configuration provides reduced cost and enhanced per-
formance. These inherent performance benefits include ex-
tremely consistent propagation delays, reduced power consump-
tion, and improved immunity to noise and upset events.

Configuration Clear Logic�s CL8000 LASIC family is compatible with all six
configuration modes defined for the Flex 8000 product family.
These configuration modes include the following:

u Active Serial

u Active Parallel Up

u Active Parallel Down

u Passive Parallel Synchronous

u Passive Parallel Asynchronous

u Passive Serial

The CL8000 is already configured when it is shipped, and can
be configured to bypass the FLEX 8000 configuration modes.
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Block Diagram

This �Instant-On� configuration mode eliminates the need for
external EPROMs or microcode. In the Instant-On mode, the
CL8000 device begins Initialization immediately upon a low-
to-high transition on the nCONFIG pin.

Additional
Information

For further information on designing with the CL8000 LASIC
family, please refer to the following documents:

u CL8K01: CL8000 Packaging Guide. This document provides speci-
fications and drawings for packages used by the CL8000 family.

u CL8K02: CL8000 and System Configuration. This document con-
tains a detailed discussion of all aspects of configuring CL8000-
based systems.

u CL8K03: CL8000 Technology White Paper. This document outlines
the technologies employed by the CL8000 LASIC family.

u CL8K04: Requesting a CL8000 First Article. This document pro-
vides instructions on how to submit a bitstream file for genera-
tion of first articles.

u CL8K05: Calculating CL8000 Power Consumption. This document
provides guidelines for calculating power consumption based on
design characteristics.

LBB LBB LBB

LBB LBB LBBConfiguration
and

Emulation
Logic

nSP
MSEL0
MSEL1

nCONFIG
nWS
nRS
nCS

CS
CLKUSR

nSTATUS
DCLK

CONF_DONE
DATA7

DATA[0:6]
RDCLK

RDYnBUSY
ADD[0:17]

TDI
TDO
TCK
TMS

nTRST

U s e r - D e f i n e d   I n p u t / O u t p u t s

IOE

IOE

IO
E

LBB: Logic Building Block
IOE: Input/Output Element
DI: Dedicated Input

IO
E

IO
E

U s e r - D e f i n e d
I n p u t / O u t p u t s

Array Size: 42 LBBs
(2 Rows by 21
Columns)

IO
E

IO
E

IO
E

IOE

IOE

DI



CL8452A Laser-Configured ASIC

Page 22

emaNniP emaNniP emaNniP emaNniP emaNniP nip48 nip48 nip48 nip48 nip48
CCLP

nip001 nip001 nip001 nip001 nip001
PFQT

nip061 nip061 nip061 nip061 nip061
PFQP

PSn PSn PSn PSn PSn 57 67 021

0LESM 0LESM 0LESM 0LESM 0LESM 47 57 711

1LESM 1LESM 1LESM 1LESM 1LESM 35 15 48

SUTATSn SUTATSn SUTATSn SUTATSn SUTATSn 23 52 73

GIFNOCn GIFNOCn GIFNOCn GIFNOCn GIFNOCn 33 62 04

KLCD KLCD KLCD KLCD KLCD 01 001 1

ENOD_FNOC ENOD_FNOC ENOD_FNOC ENOD_FNOC ENOD_FNOC 11 1 4

SWn SWn SWn SWn SWn 03 32 03

SRn SRn SRn SRn SRn 84 54 17

KLCDR KLCDR KLCDR KLCDR KLCDR 94 64 37

SCn SCn SCn SCn SCn 92 22 92

SCSCSCSCSC 82 12 72

YSUBnYDR YSUBnYDR YSUBnYDR YSUBnYDR YSUBnYDR 77 87 521

RSUKLC RSUKLC RSUKLC RSUKLC RSUKLC 05 74 67

71DDA 71DDA 71DDA 71DDA 71DDA 15 84 87

61DDA 61DDA 61DDA 61DDA 61DDA 55 45 19

51DDA 51DDA 51DDA 51DDA 51DDA 65 55 29

41DDA 41DDA 41DDA 41DDA 41DDA 75 75 49

31DDA 31DDA 31DDA 31DDA 31DDA 85 85 59

21DDA 21DDA 21DDA 21DDA 21DDA 06 06 69

11DDA 11DDA 11DDA 11DDA 11DDA 16 16 79

01DDA 01DDA 01DDA 01DDA 01DDA 26 26 89

9DDA 9DDA 9DDA 9DDA 9DDA 36 46 99

8DDA 8DDA 8DDA 8DDA 8DDA 46 56 101

7DDA 7DDA 7DDA 7DDA 7DDA 56 66 201

6DDA 6DDA 6DDA 6DDA 6DDA 66 76 301

5DDA 5DDA 5DDA 5DDA 5DDA 76 86 401

4DDA 4DDA 4DDA 4DDA 4DDA 96 07 501

3DDA 3DDA 3DDA 3DDA 3DDA 07 17 601

2DDA 2DDA 2DDA 2DDA 2DDA 17 27 901

1DDA 1DDA 1DDA 1DDA 1DDA 27 37 011

0DDA 0DDA 0DDA 0DDA 0DDA 67 77 321

7ATAD 7ATAD 7ATAD 7ATAD 7ATAD 2 98 441

6ATAD 6ATAD 6ATAD 6ATAD 6ATAD 4 19 051

5ATAD 5ATAD 5ATAD 5ATAD 5ATAD 6 59 251

4ATAD 4ATAD 4ATAD 4ATAD 4ATAD 7 69 451

3ATAD 3ATAD 3ATAD 3ATAD 3ATAD 8 79 751

2ATAD 2ATAD 2ATAD 2ATAD 2ATAD 9 89 951

1ATAD 1ATAD 1ATAD 1ATAD 1ATAD 31 4 11

0ATAD 0ATAD 0ATAD 0ATAD 0ATAD 41 5 21

IDT IDT IDT IDT IDT 54 - -

ODT ODT ODT ODT ODT 72 - -

KLCT KLCT KLCT KLCT KLCT 44 - -

SMT SMT SMT SMT SMT 34 - -

TSRTn TSRTn TSRTn TSRTn TSRTn 25 - -

stupnIdetacideD stupnIdetacideD stupnIdetacideD stupnIdetacideD stupnIdetacideD 37,45,13,21 47,35,42,3 611,58,63,5

TNICCV TNICCV TNICCV TNICCV TNICCV 08,95,83,71 28,95,94,23,9 ,18,08,76,35,14,12
061,741,331,121,001

DNG DNG DNG DNG DNG 86,74,62,5 49,96,44,91
,57,06,64,82,41,31
,041,621,801,701,39

551

)tcennoCoN(CN )tcennoCoN(CN )tcennoCoN(CN )tcennoCoN(CN )tcennoCoN(CN -
,34,24,73,03,31,6,2
,78,08,36,65,25,05

99,39,29
,38,28,07,93,83,3,2

841,911,811

snipO/IresulatoT snipO/IresulatoT snipO/IresulatoT snipO/IresulatoT snipO/IresulatoT 4646464646 4646464646 611 611 611 611 611

Pin Configuration
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DC Electrical Characteristics (over the operating range)

Absolute Maximum Ratings

DC Electrical Specifications

Recommended Operating Conditions[2]
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Capacitance[4]

I/O Element Timing Parameters[5]

AC Electrical Specifications

speed: -2 speed: -3 speed: -4
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speed: -2 speed: -3 speed: -4External Timing Parameters[4]

lobmyS lobmyS lobmyS lobmyS lobmyS retemaraP retemaraP retemaraP retemaraP retemaraP snoitidnoC snoitidnoC snoitidnoC snoitidnoC snoitidnoC niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM tinU tinU tinU tinU tinU

t DOI yaledatadretsigerEOI 7.0 8.0 9.0 sn

t COI yaledlangislortnocretsigerEOI 7.1 8.1 9.1 sn

t EOI yaledelbanetuptuO 7.1 8.1 9.1 sn

t OCOI

tuptuootkcolcretsigerEOI
yaled 0.1 0.1 0.1 sn

t BMOCOI yaledlairotanibmocEOI 3.0 2.0 1.0 sn

t USOI

erofebemitputesretsigerEOI
kcolc 4.1 6.1 8.1 sn

t HOI

retfaemitdlohretsigerEOI
kcolc 0.0 0.0 0.0 sn

t RLCOI yaledraelcretsigerEOI 2.1 2.1 2.1 sn

t NI yaledreffubdnadaptupnI 5.1 6.1 7.1 sn

t 1DO yaleddapdnareffubtuptuO V,ffo=etarwelswols OICC =
C,v0.5 L Fp53= 1.1 4.1 7.1 sn

t 2DO yaleddapdnareffubtuptuO V,ffo=etarwelswols OICC =
C,v3.3 L Fp53= - 9.1 2.2 sn

t 3DO yaleddapdnareffubtuptuO C,no=etarwelswols L 53=
V,Fp OICC v0.5rov3.3= 6.4 9.4 2.5 sn

t XZ yaledelbasidreffubtuptuO CL Fp5= 4.1 6.1 8.1 sn

t 1XZ yaledelbasidreffubtuptuO V,ffo=etarwelswols OICC =
C,v0.5 L Fp53= 4.1 6.1 8.1 sn

t 2XZ yaledelbasidreffubtuptuO V,ffo=etarwelswols OICC =
C,v3.3 L Fp53= - 1.2 3.2 sn

t 3XZ yaledelbasidreffubtuptuO C,no=etarwelswols L 53=
V,Fp OICC v0.5rov3.3= 9.4 1.5 3.5 sn

lobmyS lobmyS lobmyS lobmyS lobmyS retemaraP retemaraP retemaraP retemaraP retemaraP snoitidnoC snoitidnoC snoitidnoC snoitidnoC snoitidnoC niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM tinU tinU tinU tinU tinU

t RRD

ruofaivyaledretsigerotretsigeR
dna,stcennocretniworeerht,sEL

stcennocretnilacolruof
61 02 52 sn

t HDO kcolcretfaemitdlohatadtuptuO 0.1 0.1 0.1 sn
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speed: -2 speed: -3 speed: -4Logic Element Timing Parameters[5]

speed: -2 speed: -3 speed: -4Interconnect Timing Parameters[5]

lobmyS lobmyS lobmyS lobmyS lobmyS retemaraP retemaraP retemaraP retemaraP retemaraP snoitidnoC snoitidnoC snoitidnoC snoitidnoC snoitidnoC niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM tinU tinU tinU tinU tinU

t TUL ni-atadrofyaledelbatpukooL 0.2 3.2 0.3 sn

t TULC ni-yrracrofyaledelbatpukooL 0.0 2.0 1.0 sn

t TULR

ELrofyaledelbatpukooL
kcabdeefretsiger 9.0 6.1 6.1 sn

t ETAG yaledetagedacsaC 0.0 0.0 0.0 sn

t CSAC yaledgnituorniahcedacsaC 6.0 7.0 9.0 sn

t OCIC yaledtuo-yrracotni-yrraC 4.0 5.0 6.0 sn

t NEGC yaledtuo-yrracotni-ataD 4.0 9.0 8.0 sn

t RNEGC

-yrracotkcabdeefretsigerEL
yaledtuo 9.0 4.1 5.1 sn

tC yaledlangislortnocretsigerEL 6.1 8.1 4.2 sn

t HC emithgihkcolC 7.1 7.1 7.2 sn

t LC emitwolkcolC 7.1 7.1 7.2 sn

t OC yaledtuptuo-ot-kcolcretsigerEL 4.0 5.0 6.0 sn

t BMOC yaledlairotanibmoC 4.0 5.0 6.0 sn

t US

erofebemitputesretsigerEL
kcolc 8.0 0.1 1.1 sn

tH kcolcretfaemitdlohretsigerEL 9.0 1.1 4.1 sn

t ERP yaledteserpretsigerEL 6.0 7.0 8.0 sn

t RLC yaledraelcretsigerEL 6.0 7.0 8.0 sn

lobmyS lobmyS lobmyS lobmyS lobmyS retemaraP retemaraP retemaraP retemaraP retemaraP snoitidnoC snoitidnoC snoitidnoC snoitidnoC snoitidnoC niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM niM niM niM niM niM xaM xaM xaM xaM xaM tinU tinU tinU tinU tinU

t CSACBAL

nisELneewtebyalededacsaC
sBALtnereffid 3.0 4.0 4.0 sn

t YRRACBAL

tnereffidnisELneewtebyaledyrraC
sBAL 3.0 4.0 4.0 sn

t LACOL yaledtcennocretnilacolBAL 5.0 5.0 7.0 sn

t WOR yaledgnituortcennocretniwoR 0.5 0.5 0.5 sn

t LOC yaledgnituortcennocretninmuloC 0.3 0.3 0.3 sn

t C_NID yaledlortnocELottupnidetacideD 0.5 0.5 5.5 sn

t D_NID yaledatadELottupnidetacideD 0.7 0.7 5.7 sn

t OI_NID yaledlortnocEOIottupnidetacideD 0.5 0.5 5.5 sn
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rebmuNtraP rebmuNtraP rebmuNtraP rebmuNtraP rebmuNtraP egnaRerutarepmeT egnaRerutarepmeT egnaRerutarepmeT egnaRerutarepmeT egnaRerutarepmeT epyTegakcaP epyTegakcaP epyTegakcaP epyTegakcaP epyTegakcaP deepS deepS deepS deepS deepS tnelaviuqEaretlA tnelaviuqEaretlA tnelaviuqEaretlA tnelaviuqEaretlA tnelaviuqEaretlA

4-48CLA2548LC laicremmoC CCLPnip-48 )tsewols(4- 4-48CLA2548FPE

3-48CLA2548LC )tsetsaf(3- 3-48CLA2548FPE

4-001CTA2548LC PFQnihTnip-001 )tsewols(4- 4-001CTA2548FPE

3-001CTA2548LC )tsetsaf(3- 3-001CTA2548FPE

4-061CQA2548LC PFQcitsalPnip-061 )tsewols(4- 4-061CQA2548FPE

3-061CQA2548LC 3- 3-061CQA2548FPE

2-061CQA2548LC )tsetsaf(2- 2-061CQA2548FPE

4-48ILA2548LC lairtsudnI CCLPnip-48 4- 4-48ILA2548FPE

3-061IQA2548LC PFQPnip-061 3- 3-061IQA2548FPE

464 Ω

250 Ω35 pF

VCCIO

OUTPUT

Includes jig
capacitance

464 Ω

250 Ω5 pF

VCCIO

OUTPUT

Includes jig
capacitance

(A) (B)

≤ 3ns≤ 3ns

3.0V
90%

10%GND

90%

10%

All Input Pulses

Ordering Information

AC Test Conditions

Notes to Tables 1. During transitions, inputs may undershoot to -2.0v for periods shorter than 20ns.
Otherwise, minimum DC input voltage is 0.3v.

2. The following devices do not have VCCIO pins: CL8282A, CL8452A. For these de-
vices, all references to VCCIO should be changed to VCCINT

3. Typical values are at VCC of 5.0 volts and ambient temperature of 25 oC.

4. Guaranteed but not tested. Characterized initially, and after any design changes
which may affect these parameters.

5. Internal timing delays are based on characterization, and cannot be explicitly
tested. Internal timing parameters should be used for performance estimation only.


