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3-1



CG10 Series Unit Ceq Ubrary



CMOS Channeled Gate Arrays



Unit Cell Specification Information This section contains specifications for all the unit cells available forthe CG 10 Series CMOS Gate Arrays. The unit cell (gate array) is a functional group of one or more basic cells or gates. How to Read a Unit Cell Specification The following paragraphs numbered 1-10 explain how the information given in the CG10 Unit Cell library is organized. Each of the numbers corresponds to an area of the Unit Cell library page illustrated on the right. 1.



The unit cell name appears in the upper left corner of the page.



2.



The unit cell function is given on the same line as the unit cell name.



3.



The number of basic cells (BG) or equivalent that make up the unit cell is shown in the upper right comer of the page.



4.



Propagation delay parameters for each signal path offered by the unit cell are given in a table on the upper right side of the page. The basic delay time of the unit cell (to) is given in ns. KCL, the delay constant for the cell (delay time per load unit) is given in ns/pF. KCL2 and COR2 are a delay constant and an output drive factor used to calculate delay when a unit cell is loaded beyond its published Ou1put drive factor (CDR).



5.



The cell symbol (logic symbol) is shown in the top left box under the cell name.



S.



Clock parameters (in ns) for unit cells such as flip-flops and counters that make use of clock signals are given in a table directly below the propagation delay parameters.



7.



Input loading factors are shown in a table directly under the cell symbol box on the left side of the page. The input loading factor is the value of the load placed on a net by the connection of the unit cell input. Unit cell loading factors are shown in load units (Iu). The Fujitsu CMOS load unit is the input capacitance of an inverter used for the measurement and calculation of capacitive loads presented to unit cells within the gate array.



8.



The output drive factor is shown directly under the input loading factor. The output drive factor is the maximum number of load units the unit cell can drive while performing at published specifications.



9.



The function table, (truth table) if applicable, is shown in a box at the lower left side of the page.



10.



The unit cell schematic, or equivalent circuit, illustrates how discrete components would be connected to perform the unit cell function. It is shown in the lower right corner of the page or on the page following.
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CMOS Channeled Gate Arrays



CG 10 Series Unit Cell Library



I



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



1



.1. Function



T2D



2:1 Sflector



2



I



Cell Symbol



Propagation Delay Parameter



I



2 3



tup



4



5



A



tdn



to



KCL



to



KCL



0.388 0.419



0.076 0.076



0.438 0.319



0.067 0.067



A.B~X



S~X



'-Parameter



Pin Name



Input Loading Factor (Iu)



A,B S



1 1



Pin Name



Output Driving Factor (Iu)



8 X



Symbol



Typ (ns)'



• Minimum values for the typical operating conditon. The values for the worst case operating condition are given by the maximum delay multiplier.



14



Function Table



Equivalent Circuit



Inputs



Output



A



B



S1



S2



X



L H X X L L H



X X L H H H L L



L L H H L H L H



H H L L L H L H



H L H L INHIBIT INHIBIT INHIBIT INHIBIT



A



H



Path



CDR2



0-- X



6



9



KCL2



-



B~



S1 S2-



7



CG 10 Version



1 Number of BC



10



B



~~, {!J--



S1 S2



CG10-T2D--EO



Sheet1/1



I



I



Page 20-17
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CG 10 Series Unit Ceu Ubrary



3-4



CMOS Channeled Gate Arrays



CMOS Channeled Gate Atrays



CG10 Series Unit



ee. LibIaJy



Inverter and Buffer Family



Page



Unit Cell Name



3-7



V1N



3-8



V2B



Power Inverter



3-9



B1N



True Buffer



1



3-10



BD3



Delay Cell



S



Basic



Function



Cells



Inverter



3-11



BD4



DelayCen



4



3-12



BDS



Delay Cell



9



3-13



BD6



DelayCeH



17



3-5



CG10 Series Unit CeO Ubrary



3-6



CMOS Channeled Gate Arrays



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



V1N



Function



Number 01 BC



I



Inverter Cell Symbol !Up to



KCL



0.175



0.067



Propagation Delay Parameter IeIn KCL KCL2 CDR2 to



0.219



0.051



0.067



1 Palh



AtoX



4



A~X Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



18



Typ (no)·



Symbol



• Minimum values for Ihe typical operating condition. The values lor Ihe worst case operating condition ant given by !he maximum delay multiplier.



C10-V1N-EO



I



Sheet 1/1



I



Page 1-1



3-7



I • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



• Version NumberofBC



Function



V28



Power Inverter Cell Symbol



tup to



KCL



0.156



0.034



Propagation Delay Perameter teln to KCL KCL2 CDR2



0.156



0.028



0.045



I



1 Path



AtoX



7



A--{>o--X



Parameter



Pin Name



Input loading Factor (Iu)



A



2



Pin Name



Output Driving Factor (Iu)



X



36



Typ(ns) •



Symbol



• Minimum values for the typical oparating condition. The values for the worst case oparating condition ara given by the maximum delay multiplier.



C1Q-V2B-EO



3-8



Sheet 1/1



J



l



Page 1-2



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I • CG10 • Version Number 01 BC



Funcllon



I



True Buffer



B1N



Cell Symbol !Up to



KCL



0.363



0.067



Proplgallon Delay Parlmeter tdn KCL2 to KCL CDR2



0.425



1 Palh



AtoX



0.045



A~X Parameter



Pin Name



Symbol



Typ(nl)'



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



18 • Minimum values lor Iha typical operating CXlndition. The valuaslor Iha worst casa operating CXlnclition era givan by Iha maximum delay multiplier.



C10-81N-EO I



Sheet 111



I



Page 1-3
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I • CG10 • Version I Number 01 BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function I



Cell Name



8D3



I



Delay Cell Cell Symbol



tu to



3.331



KCL



0.067



Propagation Delay Parameter Jdn KCL to KCL2 CDR2



2.944



0.067



0.073



5 Path



AtoX



4



A-[>-X



Parameter



Pin Name



Symbol



Typ (ns)'



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



18 • Minimum values for the typical operating oondition. The values for the worst case operating oondition are given by the maximum delay multiplier.



C1O-BD3-EO



Sheet 1/1



I
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Page 1-4



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Call Nam.



Function



BD4



Delay Cell



Number 01 Be



I



Propagation Delay Parameter



Cell Symbol



1-X



Parameter



Pin Name



Input loading Factor (Iu)



A



4



Pin Name



Output DrIving Factor (Iu)



X



6



Symbol



Typ(ns) •



• Minimum values lor the typical operating condition. The values lor the worst case operating concition are given by the maximum delay multiplier.



C10-BD4-EO



Sheet 1/1



I



Page 1-5



3-11



.1 • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function I



• Version



Cell Name



805



NumberolBC



Delay Cell Call Symbol !Up to



KCL



6.825



0.067



Propagation Delay Parameter tdn 1'0 KCL KCL2 CDR2



6.469



0.056



0.084



J



9 Palh



AtoX



4



A-{:>-X



Parameter



Pin Name



Input Loading FactorClu)



A



1



Pin Name



Output Driving FactorClu)



X



18



Symbol



Typ Cns)·



• Minimum values for Ihe typical operating condition. The values for Ihe worst case operating condition Bra gill8n by !he maximum delay multiplier.



C10-BD5-EO



3-12



Sheet 111



I



Page 1-6



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



Function



BD6



Delay Cell



J



Cell Symbol !up to



KCL



13.750



0.072



I



Propagation Delay P...meter II:In to KCL KCL2 CDR2



13.638



0.051



0.079



Number 01 BC



17 Pall1



AtoX



4



A-[>-X Parameter



PIn Name



Input loadIng Factor (Iu)



A



1



PlnN.me



Output DrIving F.ctor (Iu)



X



18



Symbol



Typ (na)'



• Minimum va\uallor Ihe typical Oparatinll c:oncition. The values for lI1e worst case oparatinll condition are given by Ihe maximum dalay multiplier.



C10-BD6-EO I



Sheet 111



I



Page 1-7
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CGIO Series Unit CfII/ Ubraty



3-14



CMOS Channeled Gate Arrays



CGIO Series Unit CeO Library



CMOS Channeled Gats Arrays



NAND Family



Page



Unit Cell Name



3-17



N2N



2-input NAND



3-18



N2B



Power 2-input NAND



3 2



Function



Basic Cells



3-19



N2K



Fast Power 2-input NAND



3-20



N3N



3-input NAND



2



3-21



N3B



Power 3-input NAND



3



3-22



N3K



Fast Power 3-input NAND



3



3-23



N4N



4-input NAND



2



3-24



N4B



Power 4-input NAND



4



3-25



N4K



Fast Power 4-input NAND



4



3-26



N6B



Power 6-input NAND



5



3-27



N8B



Power 8-input NAND



6



3-28



N9B



Power 9-input NAND



8



3-29



NCB



Power 12-input NAND



10



3-30



NGB



Power 16-input NAND



11



3-15



CG10 Series Unit Cell Library



3-16



CMOS Channe/sd Gate AITBYs



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION CenName Function



N2N



Number 01 BC



I



2-input NAND Cen Symbol \up



AI A2



I • CG10 • Version



::={»--



to



KCL



0.231



0.067



Propagation Delay Parameter Idn to KCL KC12 CDR2 0.350



1 Palh



AtoX



0.079



X



Parameter



Pin Name



Input loading FaClor(lu)



A



1



Pin Name



Output Driving Flctor(lu)



X



18



Typ(ns)·



Symbol



lID



• Minimum values lor \he typical operating condition. The values lor Ihe worst case operating condition are given by !he maximum delay multiplier.



C1o-N2N-EO



Sheet 1/1



I



Page 2-1



3-17



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cel/Nama



N2B



Number 01 BC



Function



Power 2-input NAND Propagation Delay Parameter \dn



Cell Symbol \up to



KCl



to



KCl



0.688



0.034



0.888



0.023



KCL2



I



3 Path



CDR2



AtoX



~=D>-x Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ (ns)'



• Minimum value. lor the typical operating condition. The values for the worst case operating condition are given by Ihe maximum delay multiplier.



C1Q-N2B-E



Sheel1/1



I



I



3-18



Page 2-2



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function



Cell Name



N2K



Number 01 BC



I



Power 2-input NAND Propagation Delay Parameter



Cell Symbol !Up



!dn



to



KCL



to



KCL



KCL2



CDR2



0.231



0.034



0.269



0.039



0.051



7



2 Path



AtoX



~=D>---x Parameter



Pin Name



Input loading Factor (Iu)



A



2



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ (ns)·



• Minimum values lor the typical operating conation. The values lor the worst case operating condition are gi\l8n by !he maximum delay multiplier.



C10-N2K-EO



Sheet 1/1



I



I



Page 2-3
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION CeIlNlme



I • CG10 • Version Number 01 BC



Function



I



3-input NAND



N3N



Cell Symbol



\Up



Al=!)-



A2



to



KCL



0.325



0.067



Propagallon Delay Parameter !dn KCL to KCL2 CDR2



0.431



2 Path



AloX



0.107



X



A3



Parameter



A



Pin Name



Typ (ns)·



Symbol



Input loading Factor (Iu)



1



Pin Name



Output Driving Factor (Iu)



X



14 • Minimum values lor !he typical operating condition. The values lor the worst case operating condition ara given by the maximum delay multiplier.



C10-N3N-EO



Shee 1/1



I



I



3-20



Page 2-4



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Numb.. 01 BC



Funellon



N38



I



Power 3-input NAND Cell Symbol



Prop.g.tlon Delay P...m....



\up



AI=1}A2



Idn



10



KCL



10



KCL



0.800



0.034



1.063



0.023



KCL2



3 Pa'"



CDR2



AloX



X



A3



Parameter



A



Pin Name



Typ(ns)·



Symbol



Input loading Factor (lu)



1



Pin Name



OUtput Driving Faclor(lu)



X



36 • Minimum value. lor .... typical operating concition. The value. lor "'e worst case operaling condition are given by Iha maximum delay multiplier.



C1o-N3B-EO



Sheel1/1



I



I



Page 2-5



3-21



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Call Name I Funollon



N3K



I • CG10 • Version I NumberolBC



I



Power 3-input NAND Cell Symbol IIJ



AI*-



A2 A3



10



KCL



0.300



0.030



A



0.406



3 Palh



AtoX



0.045



X



Para meier



Pin Name



PropegaUon Delay Parameter Idn 10 KCL2 CDR2 KCL



Svmbol



Typ (no)'



Input loading Faclor (Iu) 2



Pin Name



Output Driving Facio. (Iu)



X



28 , Minimum values for the typical operating conation. The values lor Ihe worst case operating concition are given by the maximum delay multiplier.



C10-N3K-EO



Sheet 1/1



I



3-22



Page 2-6



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I • CG10 • Version



Function



Cell Name



Number 01 BC



I



4-input NAND



N4N



Cell Symbol !Up



"illA2



.0



KCL



0.388



0.067



Propagation Delay Parame.er Idn 10 KCL KCL2 CDR2



0.463



2 Path



AtoX



0.135



X



A3 A4



Para meier



Symbol



Typ (ns)'



Inpul Laadlng Factor (Iu)



Pin Name



A



1



Pin Name



OUIPUI Driving Factor (Iu)



X



10 • Minimum values for the Iypicai operating conation. The values lor the worsl case operating conation are given by the maximum delay multiplier.



C1o-N4N-EO



I



Sheet 1/1



I



Page 2-7



3-23



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I • CG10 • Version Numb.olBC



FunctIon



N4B



Power 4-input NAND CenSymbol



\Up



.oroA2



to



KCL



0.863



0.034



Propagation Delay Parameter tdn to KCL KCL2 CDR2



1.188



I



4 Palll



AtoX



0.023



X



AS A4



Parameter



Pin Name



Input loadIng Factor (Iu)



A



1



PIn Name



Output Drlvtng Faclor(lu)



X



36



Typ (ns)·



Symbol



• Minimum value. lor the typical operating condition. The values lor the worst case operating oondiIion are givan by \he maximum delay multiplier.



C1O-N4B-EO



3-24



Sheet 1/1



I



Page2~



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I • CG10 • Version



Function



N4K



Number 01 BC



I



Power 4-input NAND Cell Symbol



!up



"~



A2 1>3 A4



to



KCL



0.350



0.030



PropaglUon DeilY Plrameter teln to KCL KCL2 COR2



0.475



4 Palh



AtoX



0.056



X



Parameter



Pin Name



Input loading Factor (Iu)



A



2



Pin Nama



Output Driving Factor (Iu)



X



20



Typ (ns)·



Symbol



..



• Minimum values for the typical operating concition. The values lor Ih& worst case operating condition are given by Ih& maximum delay multiplier.



C1o-N4K



EO I



Sheet 111



I



Page 2-9



3-25



I • CG1D • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



N6B



Number of BC



Power 6-input NAND Cell Symbol



!Up to



0.856



"ro-



KCL



0.034



PropaglUon Delay Parameter teln to KCL KCL2 COR2



1.263



0.023



0.039



I



5 Path



AtoX



7



A2



A3 A4 AS A6



X



Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



, Minimum values for !he typical operating condition. The value. lor the worst case operating oondition 818 givan mUIlip/ier.



Typ(ns)'



bY !he maximum delay



Equivalent Circuit



AI



A2 AS X



A4 AS AS



C1O-N6B-EO



3-26



Shee 1/1



I



Page2-10



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION CellNlme



Number of BC



Funcllon



NBB



I



Power a-input NAND Cell Symbol tup 10



KCL



0.900



0.034



Propagallon Delay Parameler Idn 10 KCL KCL2 CDR2



1.381



0.023



0.039



6 Path



AtoX



7



A l - ...... A2-



A3A4-



AS-



p.--X



A6A7AS-L,..I Parameter



Pin Name



Inpul loading Faclor (lui



A



1



Pin Name



Oulpul Driving Faclor(lu)



X



36



Symbol



Typ (ns)'



• Minimum values for the typical operating condition. The values for the worst case operating CXlndilion are given by the maximum delay multiplier.



Equivalent Circuil A t - ......



A2A3A4-~



X



A S - ...... A6A7AS-~



C10-N8B-EO



I



Sheet 1/1



I



Page 2-11



3-27



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



N98



Number olBC



I



Power 9-input NAND Cell Symbol \up



to



KCL



0.888



0.034



Propagation Delay Parameler tdn to KCL KCL2 CDR2



1.663



0.028



0.051



8 Path



AloX



7



Al-r"'I A2-



1.3MAS:>-- X A6A7A6A9-"", Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ (ns)·



• Minimum values for !he Iypical operating condition. The values lor the worst case operadng condition are given by the maximum delay multiplier.



Equivalent Circuit



AI A2



1.3 M AS A6



X



A7 A6 A9



Cl0-N9B-EO



3-28



I



Sheet 111



I



Page2-12



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Call Name



Function



NCB



Number 01 BC



Power 12-input NAND Cell Symbol tup



At-"" A2A3A4ASA6A7-



to



KCL



0.950



0.034



Propagation Delay Parameter tdn to KCL KCL2 CDR2



1.788



0.028



0.051



I



10 Palh



AtoX



8



;>-- X



MA9AtOAtlAI2-L..'



Parameter



Pin Name



Input Loading Factor (Iu)



A



1



Pin Nama



Output Driving Factor (Iu)



X



36



Symbol



Typ (no)·



lID



• Minimum values lor the typical operating conation. The values lor Ihe worst case operating conation are given by the maximum delay multiplier.



Equivalent Ciralit Al-""



A2A3A4-.,;



ASA6A7-



l



J



X



M-.,;



A9-}-



Al0A12A12-l..oI



C1o-NCB-EO



Sheet 1/1



I



Page2-13



3-29



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



NumberolBC



I



Power1~nputNAND



NGB



Cell Symbol IUp to



KCL



0.956



0.034



Propagation Delay Parameler ttln io KCL CDR2 KCL2



2.169



0.034



0.051



11 Palh



AtoX



8



A 1 - .....



A2A3MASA6A7ASASA10A11A12A13A14A15A16-1.;'



P--- X Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ (ns)'



• Minimum values for the typical operating condition. The values lor Ihe worst case operating condition are given by !he meximum delay multiplier. Equivalent Circuit A1-l



A2-



J



A3M-.,



M-hl )--t>o. . - VrAS-



'-< .....



A7-



AS -



.,



X



A 9 - .....



A11A12-., A13A14-



l



J



A15A16-.,



C1D-NGB-EO



3-30



Sheet 111



I



Page2-14



CMOS Channeled Gate Arrays



CG10 Series Unit Cell Library



NOR Family Unit Cell



BasIc Cells



Page



Name



3-33



R2N



3-34



R2B



Power 2-input NOR



3



3-35



R2K



Power 2-input NOR



2



3-36



R3N



3-inputNOR



2



3-37



R3B



Power 3-input NOR



3 3



FunctIon 2-input NOR



3-38



R3K



Power 3-input NOR



3-39



R4N



4-input NOR



2



3-40



R4B



Power 4-input NOR



4



3-41



R4K



Power 4-input NOR



4



3-42



R6B



Power 6-input NOR



5



3-43



R8B



Power 8-input NOR



6



3-44



R9B



Power 9-input NOR



8



3-45



RCB



Power 12-input NOR



10



3-46



RGB



Power 16-input NOR



11



lID



3-31



CGtO Series Unit Cell Library



3-32



CMOS Channeled Gale Arrays



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



R2N



Number of BC



!Up to



0.250



AI A2



I



2-input NOR Cell Symbol



::::t;>---



KCL



0.122



PropagaUon Delay Parameter Illn to CDR2 KCL KC1.2



0.275



0.045



0.062



1 Path



Ato X



4



X



Parameter



Typ (ns) ,



Symbol



Input loading Factor (Iu)



Pin Nama A



1



Pin Name



Output Driving Factor (Iu)



X



14 , Minimum values for the typical operating oondition. The values for the worst casa operating oondition era gilllln by the maximum delay multiplier.



C1D-R2N-EO



I



Sheet 1/1



I



I
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I



I • CG10 • Version



Function



Number 01 BC



I



Power 2-input NOR



R2B



Cell Symbol tup to



KCL



0.850



0.034



Propagallon Delay Parameter IIln to KCL KCL2 CDR2



0.781



3 Pa'"



AtoX



0.023



Al~X A2



Parameter



Pin Name



Typ (ns) ,



Symbol



Input loading Flctor(lu)



A



1



Pin Nlme



Output Driving Factor (Iu)



X



36 , Minimum values lor the typical operating condition. The values lor the worst case operating condition are given by the maximum delay multiplier.



C1o-R2B-EO I



3-34



Sheet 1/1



I



I



Page 3-2



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



R2K



Number 01 SC



I



Power 2-input NOR Cell Symbol IUp



10



0.281



Al A2



I' CG10 ·Version



Funcllon



=t;>---



KCL



0.059



Propagation Delay Parameler Idn 10 KCL KCL2 CDR2



0.281



2 Palh



AtoX



0.034



X



Parameter



Pin Name



Input loading Factor (Iu)



A



2



Pin Name



Output Driving Factor (Iu)



X



36



Typ (ns)'



Symbol



• Minimum values lor Ihe Iypica/ operating condition. The values for Ihe worsl case operaling condition 8/11 given by Ihe maximum delay multiplier.



C10 R2K-EO



Sheel1/1



I



Page 3-3



3-35



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function I



NumberolBC



I



3-input NOR



R3N



Cell Symbol IUp



A1*-



A2



to



KCL



0.525



0.172



Propagallon Delay Parameter IIIn KCL2 to KCL CDR2 0.288



0.051



0.067



2 Path



4



AloX



X



A3



Parameter



A



Typ (ns) ,



Symbol



Input loading Faclor(lu)



Pin Name



1



Pin Name



Output Driving Faclor(lu)



X



10 • Minimum valuas lor the typical oparating oondition. The values lor the worst case oparating oondition are given by the maximum delay multiplier.



C10-R3N-EO



3-36



I



Sheet 1/1



I



I



Page



3-4



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I • CG10 • Version



Function



R3B



Number 01 BC



I



Power 3-input NOR CeIJSymbol \up



Al=lt-



:



to



KCL



1.244



0.034



0.856



3 Path



AloX



0.023



X



Parameter



A



Propagallon Delay Parameter tdn to KCL KCL2 CDR2



Typ (ns •



Symbol



Input loading Factor (Iu)



Pin Name



1



Pin Name



Output Driving Factor (Iu)



X



36 • Minimum values lor the typical operating condition. The values for the worst case operating condition . . given by the maximum delay multiplier.



C10-R3B-EO



I



Sheel1/1



I



Page 3-5



3-37



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function



Cell Nam.



R3K



Number 01 BC



I



Power 3-input NOR Cell Symbol



Propagation Delay Parameter Idn



!Up



AI=&-



A2 AS



to



KCL



to



KCL



KCL2



CDR2



0.413



0.072



0.200



0.023



0.039



7



A



Palh



AtoX



X



Parameter



Pin Name



3



Symbol



Typ (ns)'



Input Loadlnll Factor (Iu)



2



Pin Name



Output Driving Factor (Iu)



X



20 • Minimum values lor the typical operating condition. The values lor the worst case operating condition ara given by !he maximum delay multiplier.
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Sheet 1/1



I



I
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number 01 BC



Function



I



4-input NOR



R4N



Cell Symbol tup



"~



:



to



KCL



0.775



0.227



Propagation Delay Parameter Jdn KCL2 to KCL CDR2



0.288



0.051



0.073



2 Path



AtoX



4



X



A4



Parameter



Pin Name



Symbol



Typ (ns)'



Inpul Loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



6 • Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



C1Q-R4N EO



Sheet 111



I
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3-39



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Nam.



R4B



I • CG10 • Version



Function



NumberolBC



Power 4-input NOR Cell Symbol IU



"~ A2



10



KCL



1.563



0.034



Propllllalion Delay Parameter tdn 10 KCL KCL2 CDR2



0.838



I



4 Path



AtoX



0.023



X



A3



A4



Parameler



Pin Name



Symbol



Typ na)'



Inpul loading Faclor(lu)



A



1



Pin Name



OUlpul DrIving Faclor(lu)



X



36 • Minimum values lor the typical operaling condilion. The values lor the worst case operating condition are given by !he maximum delay multiplier.



r.1G-R4B-EO



Sheet 1/1



I



I



3-40



Page 3-8



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



Function



R4K



Number of BC



4



Power 4-input NOR Cell Symbol IUp



10



KCL



0.675



0.097



Propagallon Delay Parameler Idn 10 KCL KC12 CDR2



0.219



0.017



0.028



Path



AtoX



7



.,~ X



A2 A3 A4



Paramel.r



Pin Name



Input loading Factor (Iu)



A



2



Pin Name



Output Driving Faclor(lu)



X



12



Symbol



Typ (nl)'



• Minimum values for the typical oparating concition. The values for the worsl case operating concition are given by the maximum delay multiplier.



C10 R4K-EO



Sheet 1/1



I
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3-41



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function I



I • CG10 • Version



I



Call Name



R68



Power 6-input NOR Cell Symbol tup



~ "j-



to



KCL



1.406



0.034



Propagation Delay Parameter tdn KCL2 CDR2 1'0 KCL



0.925



Number 01 BC



I



5 Path



AtoX



0.023



X



AS



Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ(ns)*



* Minimum values lor the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Equivalent Circu~



Al-f\



~ ----bf A4-f\



:!----bf



C10-R6B-EO
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L



r



~



4:,.



Sheet 1/1



X



I



Page3-10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



J



RB8



I • CG10 • Version Number 01 BC



Function



6



Power 8-input NOR Cell Symbol !Up



Al-:::::' A2A3A4-



AS-



to



KCL



1.nS



0.034



Propagation Delay Parameter IeIn to KCL KCl2 CDR2



0.944



Path



AtoX



0.023



p.--X



A6A7-



AB-t::; Parlmeter



Pin Name



Symbol



Typ (nl) "



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36 " Minimum values for the typical operating condition. The values lor the worst case operating condition are given by the maximum delay multiplier.



h



Equivalent Circu~



MA2-



~=J



AS-~ AS-I-



.A:::l.



.(b.



X



A7-~



AB-t::;



C10-R8B-EO I



Sheet 111



I
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3-43



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



NumberolBC



Function



R98



8



Power 9-input NOR Propagallon Delay Parameter IeIn



Cell Symbol to



1.556



KCl 0.034



to



1.050



KCl 0.023



KCL2



Pa!h



CDR2



AtoX



Al-P. A2-1A3-1A4-iX



AS



AS-IA7-1AS-IA9-b Parameter



Symbol



Typ(ns) •



Input loading Faclor(lu)



Pin Name



A



1



Pin Nama



Output Driving Faclor(lu)



X



36 • Minimum valuas for !he typical operating condition. The values for !he worst casa operating condition are given by the maximum delay multiplier.



Equivalent Circuit



Al-f\



~-t/



~



r



A4-f\



:-t/ A7-f\ AS A9--bT



C10-R9B-EO



3-44



I



Sheet 1/1



X



I



I



Page3-12



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I • CG10 • Version NumberolBC



Funcllon



RCB



Power 12-input NOR Coil Symbol lup to



KCL



1.713



0.034



Propagallon Delay Parameler IIIn to KCL KCL2 COR2



1.094



I



10 Palll



AtoX



0.023



AI-~ A2A:3A4M--



ASA7-



P--- X



ASASAIOAtlA12-::;;o



Parameler



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ (ns)·



• Minimum value. lor lIIe typical openating condition. The vaIu.. lor !he worst case operating condition ere givan by !he maximum delay multiplier.



Equivalent Circu~ Al--F\



:--w :!--w A4 - - - F \



A7---F\



I



L....(P\ X



I



r-- x Parameter



Symbol



Typ(n.)"



'-"



GI=tjG2 HI={}H2



PIn Name A



B C D E



F G H



Input loadIng Factor (Iu)



1 1 1 1 1 1 1 1



PIn Name



Output DrIving Faclor (Iu)



X



36 " Minimum values for the typical operating condition. The values lor the worst case operating oondilion ere given by the maximum delay multiplier.



C1o-U28-EO I



3-100



Sheet 1/1



I



Page9-14



I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



U32



I



Propagation Delay Parameter



tdn



tup



to



1.344 1.319



A2 A3 Bl B2 B3



----fI --bJ ----fI



KCL



0.034 0.034



to



1.038 1.019



KCL



0.028 0.028



KCL2



0.045 0.045



Number 01 BC



I



Power 3-0R 2-wide Multiplexer Cell Symbol



Al



"Version



Function



5 Path



CDR2



AloX Slo X



7 7



X



---b'



Parameter



Pin Name



Typ (ns)'



Symbol



Input Loading Factor (Iu)



A B



1 1



Pin Name



Output Driving Factor (Iu)



X



36 • Minimum values lor the typical operating condition. The values lor the worst case operating condition are given by the maximum delay multiplier.



C1Q-U32 EO



Sheel1/1



I



I



Page 9-15



3-101



IIDII



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



U33



Number of BC



Power 3-OR 3-wide Multiplexer Cell Symbol !Up



to



KCL



1.425 1.406 1.444



0.034 0.034 0.034



Propagation Delay Parameter !dn to KCL KCL2 CDR2



1.425 1.488 1.575



0.028 0.028 0.028



0.062 0.062 0.056



I



7 Path



AtoX BtoX CtoX



7 7 7



A1.~ A2--bJ A3 B1



---F\



:----b'



x



C1~ C2 - - b J C3



Pin Name A



B C



Parameter



Symbol



Typ (ns)'



Input loading Factor (Iu)



1 1 1



Pin Name



Output Driving Factor (Iu)



X



36 • Minimum values lor the typical operating condition. The values for !he worst case operating condition are 9illlln by !he maximum delay multiplier.



C10-U33-EO



3-102



Sheet 1/1



I



Page9-16



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



NumberolBC



Function



U34



Cell Symbol rup



AI - - - f l



: ----bJ Bl - - - f l



:---bJL: C1 C2 C3



r.: ----bJ ------p\



10



KCL



1.319 1.331 1.200 1.319



0.034 0.034 0.034 0.034



Propagation Delay Parameler Idn 10 KCL KCL2 CDR2



1.863 1.875 1.525 1.681



0.034 0.034 0.034 0.034



0.056 0.056 0.056 0.056



9 Path



AtoX BtoX CtoX DtoX



7 7 7 7



}-, Parameter



Dl---fl D2 D3



I



Power 3-OR 4-wide Multiplexer



Typ (ns)·



Symbol



----bJ



Pin Name



Inpul loading Faclor(lu)



A B C D



1 1 1 1



Pin Name



Oulpul Driving Faclor(lu)



X



36 • Minimum values for lhe typical operating condition. The values lor the worst case operaling oondition are given by the maximum delay multiplier.
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Sheet 111



l



Page 9-17



3-103



...



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



J



Cell Nlme



U42



Function



Number 01 BC



I



Power 4-0R 2-wide Multiplexer Cell Symbol III



to



1.625 1.581



KCL



0.034 0.034



Propagation Delay Parameler teln to KCL KCL2 CDR2



1.069 1.025



0.028 0.028



0.045 0.045



6 Pa!h



AtoX BtoX



7 7



AlA2A3A4-



X 8182-



8384Para meier



Pin Name



Input loading Factor (Iu)



A 8



1 1



Pin Name



Output Driving Fac\or(lu)



X



36



Symbol



Typ nl)·



• Minimum valuel lor the Iypical operating condition. The values lor !he worst case operating oondition are given by the maximum delay multiplier.



C10-U42 EO



3-104



Sheet 1/1



I



Page9-18



I • CG10 ·Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Call Name



Numb.. olBC



FUnction



U43



Power 4-OR 3-wide Multiplexer Cell Symbol IUP



.. -~



10



KCL



1.606 1.638 1.688



0.034 0.034 0.034



PrODlalllon DeI.y P.r.m.... Irln KCL KCL2 to CDR2



1.331 1.413 1.494



0.034 0.034 0.034



0.045 0.045 0.045



I



9 Palll



AloX BloX CloX



7 7 7



A2A3A4-



"-~ 828384-



X



c,-~ C2-



Parame1er



C3C4-



Pin Name



Typ(ns) •



Symbol



Input loading Factor (Iu)



A 8 C



1 1 1



Pin Name



Output Driving Factor (Iu)



X



36 • Minimum values lor !he typical operating candition. The values for lIle worst case operating condition are given by !he maximum delay multiplier.
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Sheet 1/1



I



I
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3-105



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Nama



Numbar01 BC



Function



Power 4-OR 4-wide Multiplexer



U44



Cell Symbol \up



.. -} A2A3A4-:;:I



"-\1 828384-:;:1



c,-~ C2C3C4-



to



KCL



1.706 1.700 1.644 1.669



0.034 0.034 0.034 0.034



Propagation Delay Parameter teln to KCL KCL2 CDR2



1.875 1.800 1.525 1.681



0.028 0.028 0.028 0.028



0.062 0.062 0.062 0.062



7 7 7 7



I



11 Path



AtoX BtoX CtoX DtoX



D--'



O,-}



Parameter



Symbol



Typ (ns)'



D2D304-:;:1



Pin Nama



Input loading Factor (Iu)



A B C D



1 1 1 1



Pin Nama



Output Driving Factor (Iu)



X



36 • Minimum values for the typical operating condition. The values for the worst case operating condition are gi1l9n by the maximum delay multiplier.
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Sheet 1/1



I



T Page9-20



CMOS Channeled Gate Arrays



CG 10 Series Unit Cell Library



Clock Buffer Family



Page



Unit Cell Name



3-109



K1B



True Clock Buffer



2



3-110



K2B



Power Clock Buffer



3



3-111



K3B



Gated Clock (AND) Bl.Iffer



2



3-112



K4B



Gated Clock (OR) Buffer



2



3-113



K5B



Gated Clock (NAND) IBuffer



3



3-114



KAB



Block Clock (OR) Buffer



3-115



KBB



Block Clock (OR x 10) liIuffer



3-117



VIL



Inverting Clock Bufler



FwneUeA



Basic Cells



3 30



2



3-107



CG10 Series Unit eeH Ubrary



..



3-108



CMOS Channeled Gate Arrays



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I • CG10 • Version



Funciion



Cell Nam.



K1B



Numb.r01 SC



I



True Clock Buffer Cell Symbol !Up



10



KCL



0.450



0.034



Propagallon Delay Parameler IIIn 10 KCL KCL2 CDR2



0.538



2 Path



AtoX



0.023



A~X Parameter



Pin Name



Typ(ns) •



Symbol



Input loading Factor (Iu)



A



1



Pin Name



Oulpul Driving Factor (Iu)



X



36 • Minimum values lor the typical operating condition. The values for the worsl case operating condition are giY8n by the maximum delay multiplier.



Equivalent Circuit At



---{>o----ct>-



C1o-K1B-EO



X



Sheet 111



I



Page 10-1



3-109



..



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



K2B



Function



I • CG10 • Version I Number 01 BC



I



Power Clock Buffer Cell Symbol !Up to



KCL



0.663



0.017



Propagation Delay Parameter !dn to KCL KCL2 CDR2



0.750



3 Palh



AtoX



0.017



A~X Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



55



Symbol



Typ (ns)·



• Minimum valuas lor Ihe Iypical operating condition. The values lor Ihe worst case operating condition are given by Ihe maximum delay multiplier.



Equivalent Circun



AI



--t>o-------



C10-K2B-EO



3-110



X



Sheet 1/1



I



Page 10-2



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function



K38



I • CG10 • Version Number 01 BC



I



Gated Clock (AND) Buffer Cell Symbol !Up to



KCL



0.625



0.034



Propagation Delay Parameter !dn to KCL KCl2 CDR2 0.625



2 Path



AtoX



0.023



AI::::[)- X A2



Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ (ns)'



• Minimum values for Ihe typical operating condition. The values lor Ihe worst case operating concilion are giWln by the maximum delay multiplier.



Equivalent Circuit AI A2



:::[»---c{>--



C10-K3B-EO



J



X



Sheet 111



I



Page 10-3



3-111



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



NumberofBC



Function



K4B



2



Gated Clock (OR) Buffer Cell Symbol IUp to



KCL



0.488



0.034



Propagation Delay Parameter Idn to KCL KCL2 CDR2



0.713



0.028



0.039



8



Path



AtoX



~=tr-x Parameter



Pin Name



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36



Symbol



Typ(ns)"



" Minimum values for the typical operating oondition. The values for the worst case operating oonclition are given by the maximum delay mul~plier.



Equivalent Circuit



~~x



C1o-K4B-EO



J



Sheet 1/1



I Page 10-4



3-112



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



• CG10 • Version Number 01 BC



Function



K58



I



Gated Clock (NAND) Buffer Cell Symbol \up



to



KCL



0.713



0.034



Propagation Delay Parlmeter Idn to KCL KCL2 COR2



0.925



3 Pa!h



AtoX



0.023



~:::[)-- X Parameter



Pin Name



Symbol



Typ (ns)'



Input loading Factor (Iu)



A



1



Pin Name



Output Driving Factor (Iu)



X



36 • Minimum values for !he typical operating condition. The values for !he worst case operating condition are given by !he maximum delay mUltiplier.



Equivalent Circuit



AI A2



=[»---c{>---t>



C1Q-K5B-EO



Sheet 1/1



I



X



I



Page 10-5



3-113



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Call Name



I • CG10 • Version Number 01 BC



Function



KAB



I



Block Clock (OR) Buffer Cell Symbol



!Up to



KCL



0.675



0.017



Propagation Delay Parameter ttln to KCL KCl2 CDR2



1.156



3 Palh



AloX



0.017



Al=t;-X A2



Parameter



Typ (ns)'



Input loading Factor (Iu)



Pin Name



II1II



Symbol



A



1



Pin Name



Output Driving Factor (Iu)



X



55 • Minimum values lor Ihe typical operating condition. The values lor Ihe worst case operating condition are given by !he maximum delay multiplier.



Equivalent Circu"



~~x



C1o-KAB-EO



3-114



I



Sheel1f1



I



I



Page 10-6



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Nama



KBB



1" CGtO



• Version



I



Function



I



Block Clock Buffer (OR x 10) Cell Symbol IlJp



to



KCL



0.838 0.675



0.017 0.017



Propagation Dalay Parameler Idn to KCL KCL2 CDR2



1.300 1.156



Number 01 Be



30 Palll



CKtoX IHtoX



0.017 0.017



CKIHOIH1IH2IH3IH4IHSIH6IH7IHSIH9-



-XO -XI -X2 -X3 -X4 -XS -X6 -X7 ~X8



~X9



Pin Nama



Input loading Factor (Iu)



CK IH



10 1



Pin Nama



Output Driving Factor (Iu)



X



55



Parameter



Symbol



Typ (ns)'



• Minimum values lor lIIe typical operating condition. The values for ilia worst case operating condition are given by lIIe maximum delay multiplier.
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Sheet 1/2
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3-115



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



" CG10 • Version



Cell Name



KBB



Equivalent Circuit



r---------,



I



CK IHO



XI



IHI



X2



IH2



X3



IH3



X4



IH4



X5



IH5



X6



IH6



X7



IH7



X8



IH8



IH9



C1G-KBB-EO



XO



X9 L _ _ _ _ _ _ _ _ ..1I



Sheet 212 Page 10-8



3-116



I • CG10 • Version I Number of BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



V1L



Function



Inverting Clock Buffer Cell Symbol



Propagation Delay Parameler IeIn



IUp



10



KCL



10



KCL



0.219



0.017



0.419



0.017



KCL2



I



2 Palh



CDR2



Ato X



A-{>o--X



Parameter



Pin Name



Inpul loading Faclor(lu)



A



4



Pin Name



Oulpul Driving Faclor(lu)



X



55



Symbol



Typ (no)'



• Minimum values for lIle Iypical operating condilion. The values lor lIle worsl case operaling condilion are given by !he maximum delay multiplier.



C10-V1L-EO



J



Sheet 1/1



I



Page 10-9



3-117



Ell



CGtO Series Unit CeH Ubrary



..



3-118



CMOS Channeled Gate Arrays



CMOS Channeled Gate A"ays



CG10 Serias Unit Cell Ubrary



Scan Flip-flop (Positive Edge Type) Family



Page



Unit Cell Name



3-121



SDH



Scan D Flip-flop with 2:1 Multiplex with Clear and Clock Inhibit



14



3-124



SDJ



Scan D Flip-flop with 4:1 Multiplex with Clear and Clock Inhibit



15



3-127



SDK



Scan D Flip-flop with 3:1 Multiplex with Clear and Clock Inhibit



16



Function



Basic Cells



3-130



SJH



Scan J-K F with Clear and Clock Inhibit



16



3-133



SDD



Scan D Flip-flop with 2:1 Multiplex, Preset Clear, and Clock Inhibit



16



3-137



SDA



Scan 1-input D Flip-flop with Clock Inhibit



12



3-140



SDB



Scan 1-input D Flip-flop with Clock Inhibit



42



3-144



SHA



Scan 1-input D Flip-flop with Clock Inhibit



68



3-147



SHB



Scan 1-input D Flip-flop with Clock Inhibit and QOutput



62



3-150



SHC



Scan 1-input D Flip-flop with Clock Inhibit and XQ Output



62



3-153



SHJ



Scan D Flip-flop with 2:1 Multiplex and Clock Inhibit



78



3-156



SHK



Scan D Flip-flop with 3:1 Multiplex and Clock Inhibit



88



3-159



SFDM



Scan 1-input D Flip-flop with Clock Inhibit



10



3-162



SFDO



Scan 1-input D Flip-flop with Clear and Clock Inhibit



11



3-165



SFDP



Scan 1-input D Flip-flop with Clear, Preset, and Clock Inhibit



12



3-169



SFDR



Scan 4-input D Flip-flop with Clear and Clock Inhibit



36



3-173



SFDS



Scan 4-input D Flip-flop with Clock Inhibit



31



3-177



SFJD



Scan J-K Flip-flop with Clock Inhibit



14



3-119



CGIO Seriss Unit CeH Ubra2'



3-120



CMOS Channeled Gate A"ays



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



Number 01 BC



Function



SOH



I



SCAN 2-input OFF with Clear & Clock-Inhibit Cell Symbol



Propagallon Delay Parameter !dn to KCL KCL2 CDR2



\up



to



KCL



2.325 1.469 2.369



0.034 0.034 0.034



1.863 1.344 0.669



0.023 0.034 0.023



0.045 0.067 0.045



7 7 7



14 Path



CK,IHtoa CK,lHtoXa Cltoa, xa



r--AlA2-



-a



CKIH-



51 AB--
-t



:CLK



AO



: ACK



[>0



XCLK



BO



: XBCK



[>0



C1O-SDJ-EO



XACK



BCK
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3-125



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



SOJ Definitions of Parameters



i) CLOCK MODE tCM-I_



I---tcw



CLOCK ~.



~ ~tso



.. •



tHO ..



DATA



_tpd_



a,xa (OUTPUT)



..



i i) CLEAR MODE



~tREM""



CK !--tLW_



CLEAR



~ I--tpd ....



a,xa (OUTPUT)



I«-- tlM!_ CL



C10-SDJ-EO



She



/3 Page 11-6



3-126



I· CG10



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



• Version



I



Function



SDK



I



SCAN 6-input DFF with Clear & Clock-Inhibit Cell Symbol



PropagaUon Delay Parameler teln 10 KCl KCl2 CDR2



!Up



-



AlA2Bl B2ClC2-



to



KCl



2.313 1.450 2.338



0.034 0.034 0.034



1.B75 1.350 0.638



0.023 0.034 0.023



0.045 0.067 0.045



7 7 7



Number 01 BC



16 Pa!h



CK,IHtoa CK,lHto xa CLIo a, xa



-a



CKIHSI AB --C



p-- xo Symbol lew



Parameter



Cl



Input loading Factor (Iu)



Pin Name



1 1 1 1 1 3 1



Al,A2 Bl, B2 Cl,C2 CK IH Cl SI A,B



Typ (ns)'



tCWH



3.4 2.9



Data Setup Time Data Hold Time



tSD t"D



3.2 0.4



Clear Pulse Width Clear Release Time Clear Hold Time



tLW t REM



2.9 1.9 1.0



Clock Pulse Width Clock Pause Time



tIN'"



2 Output Driving Factor (Iu)



Pin Name



a



• Minimum values lor the typical operating condition. The values lor !he worst case operating condition are given by tihe maximum delay multiplier.



36 36



xa Function Table



INPUT



OUTPUT



MODE CLK



Cl



0



A



B



SI



a



x



L



X



X



X



X



L



H



LIIIH



H



Oi



L



L



X



Oi



Oi



H



H



X



L



L



X



00



H



H



X LIII Hili L H



Si



00



H



H



X



CLEAR CLOCK



SCAN



L HIIILIIIH X Note: CLK



a



o•



C1D-SDK-EO



I



Sheet 1/3



Si



xa



xc.. xc.. sr



CK + IH (AI xA2)+(Bl x B2)+(Cl xC2)



I



Page 11-7



3-127



• CG10 "Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



SDK



Equivalent Circuit



Bl B2



Q



Clo---+



-,-



-,-



ACK



XBCK XQ



~~~



~



AO :



ClK



:



[>



XCLK



BO



C1o-SDK-EO



XACK



:



[>



ACK



XBCK BCK
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3-128



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I • CG10, • Version



Cell Name



SDK



I



Definnions of Parameters



i) CLOCK MODE ICWH_



I--Icw



CLOCK



.. Iso ..



I-- IHO ..



DATA



~Ipd-



a,xa (OUTPUT)



i i) CLEAR MODE



f4-IREM ....



CK



CLEAR



--



:'-ILW_



... Ipd'"



a,xa (OUTPUT) _IIIH_



CL



C10-SDK EO



Sheet 3/3



I



Page 11-9



3-129



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



SJH



Function



Number 01 BC



SCAN J-K FF with Clear & Clock-Inhibit Propagation Delay Parameler kin to KCL KCL2 CDR2



Cell Symbol tup



to



KCL



2.650 1.475 2.350



0.034 0.034 0.034



2.106 1.350 0.869



0.023 0.034 0.023



0.045 0.067 0.045



7 7 7



I



16 Path



CK,lHtoQ CK,lHtoXQ CLtoQ,XQ



-



JK--
E



: ClK



AO



: ACK



~



XCLK



BO



: XBCK



~



C1D-SDD-EO



XACK



BCK
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3-134



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



I



SDD



I



I • CG10



• Version



Definitions of Parameters



i) CLOCK MODE ~Icw



ICWH_



CLOCK



1--150 .. . . IHO ..



DATA



I---



IprJ-'



a,xa (OUTPUT)



i i) CLEAR MODE



4-IREM'"



CK



_ILW_



~



CLEAR



4-lprJ'"



a,xa (OUTPUT)



14- tINH_ CLEAR



C1D-SDD-EO



I



Sheet 3/4



I Page 11-15



3-135



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION



I • CG10 • Version



Cell Name



SDD I iii) PRESET MODE CK



PRESET



-



!--IPW-



a,xa (OUTPUT) !--IINH-



PRESET



C10-50D-EO



3-136



Sheet 4/4



I Page 11-16



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Nama Function I



SDA



Number 01 BC



SCAN 1-input DFF with Clock-Inhibit Cell Svmbol



PropagaUon Delay Paramaler tdn 10 KCL KCL2 COR2



rup 10



KCL



1.988 1.456



0.034 0.034



1.875 1.356



0.023 0.034



0.045 0.067



7 7



I



12 Palh



CK,lHtoQ CK,lHtoXQ



DflD



CK IH 51



~



xa Para meIer Clock Pulse Width Clock Pause Time Data SetuD Time Data Hold Time



Symbol lew ICWH Iso IHO



Typ (no)'



3.4 2.9 2.2 0.9



Inpul Loading Faclor(lu)



Pin Nama



0



1



CK IH 51 A,B



1



1 1



2



Pin Nama



OUlpul Driving Faclor(lu)



a xa



36 36



• Minimum values lor the typical operating oondition. The values lor Ihe worsl casa operaling oondition are given by !he maximum delay multiplier.



Function Table INPUT



OUTPUT



MODE CLK



0



A



B



51



0



Llo H



Oi



L



L



X



Oi



Oi



H



X



L



L



X



00



XOo



H



X LIoHIoL H



Si



00



XOo



H



X



Si



51



CLOCK



SCAN



L HloLIoH X



XO



Note: CLK • CK + IH



C1D-SDA EO



I



Sheet 1/3



I
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3-137



• CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



SDA Equivalent Circuit CLK



XBCK



--L



XCLK



--L --L



00---1



Q



SI



IACK



IXBCK XQ V2B



~~ ~



7



: :~LK



AO



: ACK



l>o BO



: XBCK



l>o



C1Q-SDA-EO



XACK



BCK
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3-138



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I



SDA



I



I • CG10 • Version



Definitions of Parameters



i) CLOCK MODE



i---



ICW-~~- ICWH--



CLOCK



DATA



: - - - 1011--1



a,xa



+-____~rl~--~-------------------



(OUTPUn ________________



.. C1o-SDA EO
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I
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3-139



• CG10 "Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number 01 BC



Function



soa



SCAN 1-input 4- bit OFF with Clock-Inhibit Cell Symbol



!Up 10



KCL



2.650 2.031



0.034 0.034



Propagation Delay Para meIer tdn 10 KCL KCL2 COR2



2.463 2.075



0.023 0.034



0.045 0.067



7 7



I



42 Path



CK,lHto Q CK,lHtoXQ



r01020304-



-



01



: > - XOI



-02 :>-X02 -03 :>-X03 -04 :>-X04



CKIHSI A-



B--
-- XOI



A282-



-02



C2-



:>--XQ2



10383-



-03



C3A484C4A5-



:>--X03



-04 :>--XQ4 -



85C5A6-



86C6A7B7C7AS-



05



:>--xas



Parameter



-06



Clock Pulse Width Clock Pause Time



Symbol tew tCWH



Typ (ns)·



4.5 3.5



:>--X06 -



07



Data SetuD Time Data Hold Time



tso tHD



2.4 1.9



:>-- X07 -



88C8-



08



:>--X06



AS--(



BS--( CS--( CKIHSI AB--( '---



Pin Name



Input loading Faclor (Iu)



An, Bn, Cn



1



(n-l



~8)



AS,BS,CS



1 1 1 1 1



CK IH SI A,B Pin Name



Output Driving Factor (Iu)



0 XO



18 18



C10-SHK-EO



3-156



I



Sheet 1/3



• Minimum values for !he typical operating condition. The values for Ihe worst case operating condition are gill9n by !he maximum delay multiplier.



I Page 11-36



• CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



SHK



Equivalent Circuit



CKv-"""""'T....



AI BI CI



A2 B2 C2



Ao Bo Co



Ao Bo



AS B8 CS



CKI



IHn...~-r



Co



Ao Bo Co



XCKl FFo



: :1



:



:~I



CKI XCKl AI XAI BI XBI AS o BS o CSo XSIj, Xso.,



01



XOI



FFo



FFo



CKl XCKl



1'1



~ XAI BI XBI AS o BS o CSo XSIo Xso.,



02



CKl XCKI AI XAI BI XBI AS o BS o CS o XSIo XSq,



X02



00



XOo



as



XOS



S l o - - - - I ) ( > - - - - - - -.......



Equivalent Circuit (FFO) Ao AS o Bo



) 0 - - - - - - 0 xOo



BSo Co CSo



....----0() xsq, (VIN)



) 0 - - - 0 00



CKI



--L XSlo



0-----1



TAI TXBI C10-SHK-EO
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3-157



I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



SHK



• Version



I



I



DefinHions of Parameters



i) CLOCK MODE



'CYM_



I---'cw CLOCK



,



'(



.,so .. I--



IHO ..



DATA



I--



'peI_



a,xa (OUTPUT)



Function Table Inpuls Mode



CLOCK



SCAN



Outpuls



ClK



DO



A



B



SI



an



XOn



S



Oi



l



l



l(



01



01



H



X



l



l



X



H



X



n



H



Si



H



X



l



U



X



Hold Hold Si



SI



Note: ClK = CK + IH DO • AOeASO+BOeBSO+CO n .1-8 -CSO



C1D-SHK EO



3-158



I



Sheet 3/3



I



I Page 11-38



I . CG10



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Call Name



SFDM



• Version



I



Function



SCAN 1-input OFF with Clock-Inhibit



Cell Symbol



!Up to



KCL



1.444 1.831



0.067 0.067



Propagation Delay Parameter teln to KCL KCL2 COR2



1.481 1.806



0.056 0.045



0.095 0.056



4 4



Number 01 BC



I



10 Path



CKtoQ CKtoXQ



'[fa



xc



CK IH SI A B



SO



Parameter



Clock Pulse Width Clock Pause Time Data Setup Time Data Hold Time



Symbol tew



Typ (ns)'



tew>
-----O so XBCK



CLK



--L



XCLK



--L --L



...-.-~



)0------00



0



XCLK XACK



XCLK



--L



--L --L



ACK



T



s



XCLK



T



ACK



T



CLK



T



BCK



-L



XACK



T



XBCK



C10-5FOS-EO



Sheet 3/4
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3-175



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I • CG10 .. Version



Cell Name



SFDS



I



Definitions of Parameters



i) CLOCK MODE



i---1cw--i---ICWHCLOCK



1\



:-Iso-I-IHO'" DATA



1---1",,a,xa (OUTPUl)



C10-SFD5-EO



3-176



I



Sheet 4/4



I Page 11-56



I • CG1D • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function I



SFJD



Number of BC



SCAN J-K FF with Clock Inhibit Cell Symbol



Propagation Delay Parameter tdn KCL KCL2 COR2 to



!Up to



KCL



2.025 2.163 1.750



0.072 0.067 0.067



1.875 2.369 1.544



0.067 0.045 0.051



0.112 0.056 0.095



4 4 4



I



14 Path



CKtoQ CKtoXQ CLtoQ,XQ



r-JK-



-a ::>-- xa



CKIHSIAB --C



-so



Symbol tew tcWH



Parameter



CL



Clock Pulse Width Clock Pause Time



Pin Name



Input Loading Factor (Iu)



J, K CK,IH SI A,B CL



1 1 2 2 2



Pin Name



Output Driving Factor (Iu)



a xa



Data SetuD Time Data Hold Time



(J) J



tso tHO



2.4 0.4



Data SetuD Time Data Hold Time



(K) (K)



tso tHO



2.0 0.1



tLW t REM



2.7 1.3 2.7



Clear Pulse Width Clear Release Time Clear Hold Time



18 18 18



SO



Typ (ns)' 2.7 3.1



tlNI-f



• Minimum values lor the Iypical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Table Inputs Mode



CLOCK



OLK



CL



S S S S



H



L



H



H



H



J



K



Oulputs



a,so xa



A



B



SI



L



L



L



X



Hold



H



L



L



X



Toggle



H



L



H



L



L



X



L



H



H



L



L



L



X



H



H



X



X



L



L



X



X



L



X



X



X



X



X



H



H



X



X



n



H



Si



H



H



X



X



L



U



X



SCAN



Sheet 1/3



L Hold H



L Hold SI



Nole : CLK C1D-SFJD-EO



H



SI ~



OK + IH



I Page 11-57



3-177



• CG10 • VersiOn



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



SFJD Equivalent Circuit



»--oxo Ko----'



CLo-----------------4---~------~----------+_--------~



I ACK



IIIDI



~~ ~--t---i[>o-e CLK



'------_e XCLK



I



XBCK



~----1 ~>------ XACK B O----_~----------- XBCK



L-...j)c>- BCK



C1o-SFJD-EO
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3-178



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



SFJD Definitions of Parameters



i) CLOCK MODE f---1cw



ICWH-



CLOCK



1\ 1-190- -tHO.... DATA



~Ipd-



a,xa (OUTPUT)



i i) CLEAR MODE -IRE....



CK -ILW-



CLEAR



~



-Ipd ....



a,xa (OUTPUT)



f4- t INHCL



C10-SFJD-EO
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3-179



CG 10 Series Unit can libra?,



..



3-180



CMOS Channeled Gate Arrays



CMOS Channeled Gate Arrays



CG10 Series Unit Cell Ubrary



Non-scan Flip-flop Family



Page



Unit Cell Name



Function



Basic Cells



3-183



FOM



Non-scan 0 Flip-flop



6



3-185



FON



Non-scan 0 Flip-flop with Set



7



3-187



FOO



Non-scan 0 Flip-flop with Reset



7



3-189



FOP



Non-scan 0 Flip-flop with Set and Reset



8



3-192



FOO



Non-scan 4-bit 0 Flip-flop



3-194



FOR



Non-scan 4-bit 0 Flip-flop with Clear



26



3-197



FOS



Non-scan 4-bit 0 Flip-flop



20



3-199



F02



Non-scan Power 0 Flip-flop



7



3-201



F03



Non-scan Power 0 Flip-flop with Preset



8



3-203



F04



Non-scan Power 0 Flip-flop with Clear and Preset



9



3-205



F05



Non-scan Power 0 Flip-flop with Clear



8



3-207



FJO



Non-scan Positive Edge Clocked Power J-K Flip-flop with Clear



21



12



3-181



CG10 Series Unit CeR Ubraty



3-182



CMOS Channeled Gate Atrars



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



I • CG10 • Version Number of BC



Function



FDM



I



Non-SCAN OFF Cell Symbol



tup to



KCL



1.094 1.350



0.067 0.067



Propagation Delay Parameter tdn 10 KCL KCL2 CDR2



1.125 1.475



6 Path



CKtoQ CKtoXQ



0.051 0.051



'={to



CK



XQ



Parameter



Symbol



Typ (ns)'



Clock Pulse Width Clock Pause Time



tew tCWH



2.5 2.5



Data SetuD Time Data Hold Time



Iso



1.4 1.0



tHO



Input loading Factor (Iu)



Pin Name



2 1



0 CK



Pin Name



Output Driving Factor (Iu)



Q XQ



18 18



• Minimum values for the typical operating conation. The values for the worst case operating condition era given by the maximum delay multiplier.



Function Table Outputs



Inputs



0



CK



Q



H



i i



H



L



L



H



L



C10-FDM EO



XQ



Sheet 1/2



I



I
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3-183



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



FDM Equivalent Circuit XCLK -L ..------i ) 0 - - - - - - 0



ClK



-L



xc



00---1



TXClK



CK



c



TClK XClK



CLK



-L



-L



TClK



TXCLK



o------J>orl)o- CLK •



L-.XClK



Definitions of Parameters



I---- lew



ICWH-"



CK



~ I - - - I s o - 4-IHO'"



o



W'



JI\ +-Ipd-'



Q,XQ



C1D-FDM-EO



Sheel2l2 Page 12-2



3-184



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Funcllon



FDN



Number



I



Non-SCAN DFF with SET Cell Symbol rup 10



KCL



1.125 1.538 1.400



0.067 0.067 0.067



Propagation Delay Parameler tdn 10 KCL2 KCL CDR2 1.094 1.513 0.669



0.051 0.045 0.045



0.067



0' Be



7 Path



CKloQ CKlo XQ SIOQ,XQ



4



S



'=D=a



CK



XQ



Parameter



Clock Pulse Width Clock Pause Time Data SeluD Time Data Hold Time Inpul loading faclor(lu)



Pin Name



Set Pulse Width Set Release Time S Set Hold Time



2 2 1



0 S CK



OUlpul Driving faclor(lu) 18 18



Pin Name



0



xo



Symbol lew lew>

---------i-· •••••••••••• - ••••••••••••••••••••••••••- - 0 OB DCO>---------i-········································~



OC



DO 0>--------...,....· •••• - •• - • - •• - •••••••• - •••••••••••••••••~



00



Definitions 0 Parameters



---lew



ICWH-



CK



~



I--



180- !e-IHO""



OA-OO I--Ipd~



OA-OO



C10-FD5-EO
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I • CG10 "Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



_L



Function



FD2



Non-SCAN Power OFF Cell Symbol !Up to



KCL



1.031 1.594



0.034 0.034



PropagaUon Delay Parameter \dn fo KCL KCL2 CDR2



1.075 1.463



0.028 0.023



0.056 0.039



7 7



Number 01 BC



I



7 Palh



CKtoQ CK to XQ



'1J=a



CK



XQ



Symbol



Typ (ns)'



Clock Pulse Width Clock Pause Time



tew tcw\'



2.5 2.5



Data Setup Time Data Hold Time



tso tHO



1.4 1.0



Parameter



Input loading Factor (Iu)



Pin Name



2 1



0 CK



Pin Name



Output Driving Factor (Iu)



Q XQ



36 36



• Minimum values lor the typical operating condition. The values lor Ihe worst case operating condition are given by !he maximum delay multiplier.



Function Table Inputs



Outputs



CK



0



Q



.l. .l.



H



H



L



L



L



H



CID-FD2-EO



Sheet 112



XQ
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



FD2



Equivalent Circuit XCKO



CKO



-L



-L



r-----~ ~-----------o



o



xa



T XCKO



CK



a



TCKO XCKO



CKO



-L



-L



TCKO



T XCKO



o-----J>orf>o--



. L---.



XCKO CKO



Definitions of Parameters _lew



ICY.\.---



V-



CK



i"'-



I s o - - - .. IHO.....



D



J _



a,xa



C1D-FDS-EO



Ipd-to



J~
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function



FD3



Number 01 BC



Non-SCAN Power DFF with Preset Cell Symbol



Propagation Delay Parameter !Up to 1.069 1.750 1.494



tdn



KCL 0.025 0.025 0.025



to 1.081 1.563 0.569



KCL 0.023 0.023 0.023



KCL2 0.056 0.039 0.039



CDR2 7 7 7



I



8 Path



CKtoQ CKtoXQ PRtoQ,XQ



PR



'=6=



CK



aXQ



Clock Pulse Width Clock Pause Time



tCWl



Typ(ns) • 2.5 2.5



Data SetuD Time Data Hold Time



tso tHn



1.4 1.0



Preset Pulse Width Preset Release Time Preset Hold Time



tpw tREM



2.5 0.2 2.4



Parame1er



Input Loading Factor (Iu)



Pin Name



2 1 2



D



CK PR



Output Driving FaClor (Iu) 36 36



Pin Name Q XQ



Symbol lew



tlNH



• Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Table Inputs



OulpUts



PR



CK



0



Q



XQ



L



X



X



H



L



H



J. J.



H



H



L



L



L



H



H



C1o-FD3 EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



FD3



Equivalent Circuit PRo---~------------~



XCKO



CKO



-L



Q



-L XQ



00----1



-,-



-,-



CKO



-L



CKO



XCKO



-,-



-,XCKO



CK



XCKO



-L



CKO



o------I>or/)o- CKO



. L---.



XCKO



Definitions of Parameters



f4---



Icw



IcW!. -



CK



~



~Iso- 4-I Ho"



o



J



,



_Ipd_



Q,XQ



JI\. ~IREM-



PR _IINH-



PR



Q,XQ



C10-FD3-EO
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~



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Nam.



• CGtO • Version



I



Function



FD4



Non-SCAN Power OFF with Clear and Preset Cell Symbol



Propagation Delay Parameler tdn to KCL KCL2 CDR2



\Up to



KCL



1.188 1.756 1.544 1.556



0.030 0.025 0.025 0.030



1.075 1.700 0.913 0.575



0.028 0.023 0.028 0.023



0.056 0.039 0.056 0.039



7 7 7 7



PR



Number 01 BC



J



9 Path



CKtoC CKto XC CLtoC. XC PRto C. XC



-0



0CK---- xo Parameter



CL



Clock Pulse Width Clock Pause Time



Input Loading Factor (Iu)



Pin Name



2 1 2 2



0 CK CL PR



Symbol tew tCWL



Typ(ns) •



2.5 2.5



Data SetuD Time Data Hold Time



tso tHO



1.4 1.0



Preset Pulse Width Preset Release Time Preset Hold Time



tpw



2.5 0.2 2.4



Clear Pulse Width Clear Release Time Clear Hold Time



tLW tR.M



tR.M tlNH



tlNH



2.5 0.6 2.1



Output Driving Factor (Iu)



Pin Name



36 36



0



xo



• Minimum values lor the typical oparating conation. The values lor the worst case oparating condition are given by the maximum delay multiplier.



Function Table Inputs



Outputs



XO



PR



CL



CK



D



0



L



H



X



X



H



L



H



L



X



X



L



H



H



H



H



L



H



J. J.



H



H



L



L



H



C10-FD4-EOI
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IDI



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



FD4



Equivalent Circuit



PRo--1-------------, XCKO



o



.L Do--~



XQ



XCKO



.L



TCKO



T XCKO CL Definitions of Parameters



CK



o------C>orI)o- CKO



. L-----.



XCKO



CK



o



Q,XQ



PR CL



PR



CL



Q,XQ C10-FD4-EO



heet 212 Page 12-22



3-204



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION CenNam. FunCllon I



FD5



J • CG10 • Version I Number 01 BC



Non-SCAN Power DFF with CLEAR CenSymbol IUp 10



1.175 1.606 1.475



KCL 0.034 0.034 0.034



PropagaUon Delay Parameler !dn 10 KCL CDR2 KCl2 1.069 0.028 0.056 7 1.606 0.023 0.039 7 0.950 0.028 7 0.056



I



8 Palh



CKtoQ CKtoXQ CLtoQ, XQ



,va



OK



xc



OL



Icwt



Typ (ns)' 2.5 2.5



Data SetuD Time Data Hold Time



Iso IHO



1.4 1.0



Clear Pulse Width Clear Release Time Clear Hold Time



ILW



2.5 1.0 2.9



Parameter



Clock Pulse Width Clock Pause TIme



Pin Nam.



Input loading Factor (Iu)



D OK OL



2 1 2



Pin Name



OUlput Driving Factor (Iu) 36 36



C



xc



Symbol lew



tREM tlNH



• Minimum values lor the typical operating condition. The values for Ihe worst case operating ooncfrtion are given by !he maximum delay multiplier.



Function Table Inputs OL



Outputs



OK



D



L H H



C1Q-FD5 EO



C



XC



X



X



L



H



,I. ,I.



H



H



L



L



L



H
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



FD5



Equivalent Circuit XCKO



CKO



o



-L



-L 00---1



XO



TCKO



CK



T XCKO



o---/>orI)o--+ XCKO



. L-.



CKO



CL



Definitions of Parameters ICWl--



-1---..-~~---



XOO



~-----------DO



C10-SC47-EO
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" CG10 "Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



SC47 Definition of Parameters



tew



tCWH



CK



II tHO



II II



D



tREM



tlW



II



L



tSE



tHE



ll~



EN



tsu



tHU



DU



II



C10-SC47-EO



Sheet 4/4 Page 13-18



3-228



CG10 Series Unit CeU Library



CMOS Channeled Gate Arnlys



Non-scan Counter Family



Page



Unit Cell Name



Function



Basic Cells



3-231



C11



Non-scan Flip-flop for Counter



11



3-233



C41



Non-scan 4-bit Binary Asynchronous Counter



24



3-236



C42



Non-scan 4-bit Binary Synchronous Counter



32



3-239



C43



Non-scan 4-bit Binary Synchronous Up Counter



48



3-243



C45



Non-scan 4-bit Binary Synchronous Up Counter



48



3-247



C47



Non-scan 4-bit Binary Synchronous Up/Down Counter



68



3-229



CG10 Series Unit Ceo Ubrary



3-230



CMOS Channeled Gate A"ays



I .. CG10 .. Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function



Number of BC



I



Non-SCAN Flip-Flop for Counter



C11



Cell Symbol



Propagation Delay Parameter



Idn



!Up



10 1.188 1.581 1.638



;----



DL-



KCL 0.067 0.067 0.067



10 1.094 1.856 1.081



KCL



KCL2



11 Path



CDR2



CKtoO CKto XO CL toO,XO



0.056 0.056 0.056



-0



CK-



>--xo



TG-



Symbol lew



Parameter



CL



Clock Pulse Width Clock Pause Time



tCWI-I



Inpul Loading Faclor (Iu)



L TG CL D,CK



2 2 2 1



Pin Name



OulPUI Driving FaClor (Iu) 18 18



0 XO



I, "



2.5 0.7 0.4



IlW



Clear Pulse Width Clear Release Time Clear Hold Time Pin Name



TVp (ns)' 2.5 2.7



t REM



Load Setup Time Load Hold Time



CK CK



I Sl I""



1.5 0.4



Data Setup Time Data Hold Time



(CK) CK



Iso



1.6 0.4



TG SetuD Time TG Hold Time



(CK) CK



1ST I HT



'"0



1.9 0.0



• Minimum values for the typical operating condition. Th~ values for the worst case operating condition are given by the maximum delay



mulliplier.



Function Table L



D



TG



X



X



X



L



X



L



H



H



X



H



H



H



L



X



H



L



X



L



H



l' l' l'



l



X



H



H



l'



C1D-C11 EO



I



CL



Sheet 1/2
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0(00)



L 0(00)



--



0(00)



I
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• CG10 .. Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



e11



Equivalent Circuit CL



XLO



..l )0------00



o



Xo



T



T



xeo



XCKO CL



TGo-~f-H



CK~CKO V



~XCKO



Definition of Parameters -lew



ICWH---



CK



~ I---ILW



I RE"-'



'(



CL



I -I,NH



CL ISL



IHL-



Iso



IHO-



1



L



o 1ST



TG C10-C11-EO



IHr-



--'
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



I



Function



C41



Cell Symbol



Propagation Delay Parameter tdn 1'0 KCL KCL2 COA2



tup



-



I--OA



to



KCL



1.250 2.294 3.206 4.125



0.059 0.059 0.059 0.059



-



1--08



-



1.163 2.050 2.969 3.875 2.619



0.056 0.056 0.056 0.056 0.056



-



Number of BC



I



Non-SCAN 4-bit Binary Asynchronous Counter



24 Path



-



CKtoQA CKto QB CKtoQC CKto QD CLtoQ



Symbol



Typ (ns)'



-



-



I--OC



1--00 CK-



Parameter



CL



Clock Pulse Width Clock Pause Time



tew



Clear Pulse Width Clear Release Time Clear Hold Time



tLW tREM



2.7 2.9



tCWI-l



2.5 1.4 4.2



tllll,",



Input Loading Factor (Iu)



Pin Name



CK CL



1 1



Pin Name



Output Driving Factor (Iu)



0



18



• Minimum values for the typical operating condition. The values for the worst case operating oondition are given by the maximum delay multiplier.



Function Table Inputs



Output



CL



CK



Q



H



t



Count up



L



X



L



C1o-C41 EO
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I
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• CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



C41 Equivalent Circuit



as



OA



OC



00



CKO FTO



XCKO



CLoo-----~~------------~------------~------------~



CK~CKO



~XCKO



V



FTO (Flip-Flop for Counter) (not Uint Cell )



e



Symbol



CKO



FTO



XCKO



Function Table



o



ao xao



CLO



CKO



a



L



x i



Or>--l



H



L



CLO



a ao



-,XCKO



XCKO



CKO



CKO



--L



--L



-,-



-,-



CKO



XCKO



CLO



xao



C10-C41-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



.. CG10 .. Version



Cell Name



C41 Definition of Parameters



CK



CL



C10-C41-EO



Sheet 3/3 Page 14-5
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I • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



C42



• Version



I



Function



I



Non-SCAN 4-bit Binary Synchronous Counter Cell Symbol



Propagation Delay Parameler Idn



!Up to



KCL



to



KCL



KCL2



COR2



1.988



0.059



1.463 2.100



0.051 0.051



0.067 0.067



4 4



-



-



Number of BC



32 Path



CKtoQ CLtoQ



;--QA -OB -OC



-00



CK-



Parameter



Clock Pulse Width Clock Pause Time



CL



Clock Pulse Width Clear Release Time Clear Hold Time



2.7 2.9



tCWH



2.5 1.4 4.2



tlW t REM tiN"



Input Loading Factor (Iu)



Pin Name



CL CK



1 1



Pin Name



Output Driving Factor (Iu)



0



18



IDI



Typ (ns)'



Symbol tew



• Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Table Inputs CK



Q



H



i



Count up



L



X



C10-C42 EO
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Outputs



CL



L



Sheet 1/3



I



I
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• CG10 " Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



C42 Equivalent Circuit



OC



08



OA



00



CKO XCKO



CLOo---------~--_+--------~----~--~----~----r_--t_--~



'" r-:--



XCKO



CK~ CKO



CL



o-----{>o--{>o- CLO



FT2 (Flip-Flop for Counter) (not Unit Cell) Symbol



Function Table



o



CKO



Inputs



CLO



XTG



Outputs



CKO



0(00 )



XCKO XTG



QO



L



X



X



L



H



H



On-l



H



L



l' l'



a;:;::;



CLO



C1D-C42-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



C42 Equivalent Circuit of FT2 CLO



)0------00



/-T-+--;



)O-----0---



CLO



o----{)o---r-



- Lt>o--



LO XLO



CK



o----{)o---r-



- Lt>o--



XCKO CKO
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• CG10 .. Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



C45 FTl (Flil>-Flop for Counter) (not Unit Cell) Function Table



Symbol 0



0



XTGO



CLO



L



X



X



H



H



H



X



L



LO



a



LO XLO



00



CKO



H



L



X



L



L



X



H



L



L



X



L



L



XCKO XTGO



CK



i i i i i



0(00) L



H L



0(00)



--



0(00)



CLO



Eguivalent Circuit of FT3



CLO XLO



-.L Yl---Oo



0



10--.-......--1



CKO



)()-_+--O 00



I XCKO



XTGO o--H~-I



Cl0-C45-EO
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I



C45



Definition of Parameters



ICWH_



I---Icw



CK f-Iso" i---IHO-



,



D



~If



1\ !--ISR.... _ I H R _



CL _



ISL



IHL_



L



I--Isc



lHe-



I--ISE



IHE-



CI



EN



C10-C45-EO
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,



j



Sheet 4/4



1 Page14-16



I "CG10 • Version I Number of BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



C47



I



Non-SCAN 4-bit Binary Synchronous Up/Down Counter Cell Symbol



Propagation Delay Parameter



!dn



tup



r---DADSDC00L--< CKEN--< DU-



KCL



to 2.494 3.381 3.131 1.544



-aA



-as



0.067 0.046 0.067 0.046



to 2.244 3.825 3.463 1.881



KCL



KCL2



CDR2



0.090 0.045 0.090 0.045



0.140



4



0.140



4



-



-



68 Path



CKtoO CKto CO lIoO DUto CO



-ac -aD



::>-- co



-



Parameter



Clock Pulse Width Clock Pause Time



Input Loading Factor (Iu)



Pin Name



1 2 1 1 3



0 L DU CK



EN



Pin Name



Output Driving Factor (Iu)



a CO



18 18



Symbol tew tCWI-l



Typ (ns)' 3.5 5.6



Data SetuD Time Data Hold Time



tso tHO



0.5 1.2



D 'Setuo Time DU Hold Time



t su tHU



3.4 0.5



EN SetuD Time EN Hold Time



t SE tHE



3.2 0.8



Load Release Time Load Hold Time



t REM t INH



1.5 7.0



tLW



2.9



Load Pulse Width • Minimum values for the typical operating condition.



The values for the worst ease operating condition are given by the maximum delay



mUltiplier.



Function Table Inputs



0



Outputs



L



EN



DU



CK



0



H



L



X



X



X



H



L



L



X



X



X



L



X



H



H



X



No Counting



X



H



L



L



X



H



L



H



i i i



Count Up Count Down



Note: The CO output produces a low level output pulse when the counter overflows or underflows.



C10 C47



EO
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FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



C47 Equivalent Circuit



.---



r-t>



»-



"'"



..



- - - 0 OA



OAe-LOCKOXCKO -C



FT7



~



~



~ I



CK



co



....



OU



EN



....



~XCKO CKO



Lo-{>o-LO



CKOXCKO -C



~



---0 FT7



~ - - - 0 OC



DC 0-LOCKOXCKO -C



FT7



~



....



....



- - - 0 00



DOe-LOCKOXCKO -C



"""--



os



LO-



FT7



-



"'"



C10-C47-EO
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• CG10 .. Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



C47 FT7 (Flip-Flop for Counter) (not Unit Cell)



00



LO



Function Table InpulS



0



OutpulS



LO



0



TGO



CKO



QO(O)



H



H



X



L



L



X



x x



H



H



L



H



L



X



L



On-1



a;;:;



a;;:;



On-1



0(00)



FT7



CKO XCKO TGO



00 XOO



L



X



H



; ;



Equivalent Circuit of FT7



XOO 0



CO



T XCKO



XCKO



-L



T



CKO



CKO



-L



XDO LO



DO LO



CKO



XCKO



mo



D~DO v



C10-C47-EO



~XDO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 "Version



Cell Name



C47 Definition of Parameters



--to_-tCWH CK



o



L



II tSE



tHE



II



EN



tsu



tHU



DU



Ii



C10-C47-EO
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CMOS Channeled Gate Arrays



CGto Series Unit Cell LibraI}'



Adder Family UnHCeIl



Basic Cells



Page



Name



3-253



A1A



1-bil HaH Adder



5



3-254



A1N



1-bil Full Adder



8



Function



3-255



A2N



2-bil Full Adder



16



3-257



A4H



4-bil Binary Full Adder with Fast Carry



48



3-251



0010 Series Unit CeH Library



3-252



CMOS Channeled Gate Arrays



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell N.m.



I • CG10



"Version Number 01 Be



Function



A1A



1-bit Half Adder Cell Symbol



Prop'gaUon Delay P...m.'er !dn 10 KCL KCL2 CDR2



IIJp



10



KCL



0.763 0.681 0.700 0.794



0.034 0.034 0.034 0.034



0.900 0.913 0.781 0.719



15 Path



AloS 610S AloCO 610CO



0.023 0.023 0.023 0.023



,=[}=oo A



S



Symbol



Parameter



Pin Name



Inpul Loading Faclor(lu)



A B



2 2



Pin Nam.



Oulpul Driving Faclor(lu)



CO S



36 36



• Minimum values lor the typical operating condition. The values lor the worst case operating condition are given by the maximum delay multiplier.



Function Table



Equivalenl Circuil



A



B



CO



S



L



L



L



L



L



H



L



H



H



L



L



H



H



H



H



L



C1D-A1A-EO



Typ (ns)'



Sheel1/1



A B



th) r:=~ I
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• CG10 'Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function



A1N



I



Cell Symbol



Propagation Delay Parameter



Idn



!Up



10



KCL



to



KCL



1.650 0.781 1.863 0.638



0.067 0.067 0.067 0.067



1.969 0.844 1.488 0.731



0.045 0.045 0.045 0.045



KCL2



Number of BC



I



1-bit Full Adder



8 Path



CDR2



A.810S ClloS A. 810 CO ClloCO



'=Q=OO A



S



CI



Symbol



Parameter



Pin Name



Input Loading Faclor (Iu)



A B CI



3 3 3



Pin Name



OUlput Driving Factor (Iu)



CO S



18 18



• Minimum values for the typical operating condition. The values lor the worst case operating condition are given by the maximum delay multiplier.



Equivalent Circuit



Function Table



CI



S



CO



L



L



L



L



L



H



L



L



H



L



L



H



L



H



L



H



H



L



L



H



L



L



H



H



L



H



L



H



L



H



L



H



H



L



H



H



H



H



H



H



C10-A1N EO



3-254



B



A B



Outputs



Inputs A



Typ (ns)'



Sheel1/1
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,......



j]



S



,v



CI



~~oo V



I
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



Number 01 BC



Function



A2N



2-bit Full Adder Cell 5ymbol IUp



82A281A1-



f--



CO



f--



S2 51



r--



1.



10



KCL



1.781 1.713 0.988 0.919 1.744 1.856 1.856 0.738 1.763 1.944 1.694 1.944 1.725



0.122 0.122 0.122 0.122 0.122 0.093 0.093 0.093 0.093 0.093 0.093 0.093 0.093



I



Propagation Delay Parameler Idn 1"0 KCL KCL2 CDR2



1.756 1.794 0.850 0.850 1.613 1.719 1.719 0.744 1.719 1.844 1.756 1.844 1.575



0.079 0.079 0.051 0.051 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079



Pa'"



-



-



0.067 0.067



-



A1 to CO B1 to CO A2toCO B2toCO CltoCO Al to Sl Bl to Sl CI to Sl Al to S2 A2 to S2 Bl to S2 82 to S2 Clto S2



4 4



-



---



Typ (ns)·



5ymbol



Parameter



16



Inpul Loading Faclor (Iu)



Pin Name



A.B CI



2 2



Pin Name



Oulput Driving Faclor(lu)



5 CO



14 14



• Minimum values lor Ihe typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Table Oulputs



Inputs A1 L H L H L



81 L L H H L



H L H L H L H L H L H



L H H L L H H L L H H



Cl0 A2N EO I



A2 L L L L H H



H H L L L L H H H H



82 L L L



51 L H H



L L L L L H H H H H H H H



L L H H L L H H L L H H L



Sheet 1/2



I



CI = L 52 L L L H



H H H L H H H L L L L H



CO L L L



51 H L L



CI = H 52 L H H



L L L L H L L L H H H H H



H H L L H H L L H H L L H



H H L L L H L L L L H H H



CO L L



L L L H H H L H H H H H H H



I
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



" CG10 "Version



Cell Name



A2N



Equivalent Circuit



~



________________+-____-+J>-------oCO



A20-__- - l



B20--......-+7 0-----052



Alo-__- - l



Bl 0---4--+:,' 0-----051



Cl



0------1-~~-~--------~~



... C10-A2N-EO



She' 212 Page 15-4



3-256



I "CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function



A4H



Propagation Delay Parameter



tup



Idn



10



84A483A382A281AI-



r--



r--



CO 54



r--



53



I - - 52



r--



51



J Inpul Loading Faclor (Iu)



Pin Name



A 8 CI



2 2 2



10



KCL



KCL2



CO 51.53.54 52



Path



CDR2



0.738 1.656 1.894 1.963 1.794



0.093 0.122 0.122 0.122 0.067



1.019 1.919 1.863 2.213 2.006



0.079 0.079 0.079 0.079 0.045



-



Clto Sl ClIo S2 ClIo S3 Clto S4 CltoCO



2.381 1.981 2.138 2.344 2.063



0.093 0.122 0.122 0.122 0.067



2.119 1.925 2.406 2.450 2.363



0.079 0.079 0.079 0.079 0.045



-



A1. A1. A1. A1. A1.



B1 B1 B1 B1 B1



to to to to to



Sl S2 S3 S4 CO



1.931 2.288 2.338 2.419



0.122 0.122 0.122 0.067



2.106 2.250 2.531 2.394



0.079 0.079 0.079 0.045



A2. A2. A2. A2.



B2 to B2to B2 to B2 to



S2 S3 S4 CO



1.756 2.400 2.375



0.122 0.122 0.067



1.781 2.525 2.388



0.079 0.079 0.045



-



1.813 2.288



0.093 0.067



1.881 2.194



0.051 0.045



0.067



Function Table



-



A3. B3 to S3 A3. B3 to S4 A3. B3to CO



-



-



4



A4. B4to S4 A4. B410 CO



Nete; Inputs



Al Bl - -A3 - - - 83-



L H H



L



L



H H L



L L



L



H H H H



L L



L



C10 A4H-EO



L L L L H H H H



L



L L H H H H H H H H



=L



51 S2 C2 SI - -S3 - - -$1,- - - 60 - - - - 53



L



L



H H L L H H L L H H



and S2 and the value of the internal cany C2. The values at C2, A3. 83, A4 and B4



82



L



L



Inpul conditions al AI, A2, 81, 82 and



CI =H -----Cz":C----- ------ci:'f(----



A2



- - 1.4 - - -84 - -



L L



H



Outputs CI



L H



H L H L H L H L H



48



OulPUI Driving FaClor (Iu) 18 14 18



Pin Name



L



I



4-bit Binary Full Adder with Fast Carry Cell 5ymbol



H



"Version I Number of BC



L L H H L



L H H



L L H H



L



L L



L H H H H



L H H H L L L



L H



L



H



L L L L L



L



L H



L L L H H H H H



L H H



L L H H L L H H



L L H



S2



C2



L H H H H L



L



- - -S4 - - -co -



L L H L L L L H H H



CI are used to determine outputs 51



are then used to determine outputs



S3, S4 and CO.



L L L L H H H L H H H H H H H



Sheet 1/2



I
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I "CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



1



A4H



I



V-



~)-.



-



u--t:7



'-~ ~



83o-rrDI



A3 v -



ft>, ~



A2v-



CI



C10-A4H-EO



3-258



1



Sheet



;~ '-f:C~ r-V '"



t1> 2121



r---



FU rt--bJ



~



~



81o-rrDI



A10



" -U rt--tJ



H~ '"



82o-rrDI



co



P-



~



'-~



,--r-'---



r"1./



r--



.--l..I



~O-~ A4



"Version



Equivalent Circuit



~



"



rr~



rr "



S3



S2



" V'



~



'1...I~S1



Jr[



I



Page 15-6



CG10 Series Unit Cell Ubrary



CMOS Channeled Gate Arrays



Data Latch Family



Un" Cell Page



Function



Name



Basic Cells



3-261



YL2



1-bit Data Latch with TM



5



3-263



YL4



4-bit Data Latch with TM



14



3-265



LTK



Data Latch



4



3-267



LTL



1-bit Data Latch with Clear



5



3-269



LTM



4-bit Data Latch with Clear



16



3-272



LT1



S-R Latch with Clear



3-274



LT4



4-bit Data Latch



4 14



3-259



CG10 Series Unit Cell library



3-260



CMOS Channeled Gate Arrays



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



YL2



Function



I • CG10 "Version I Number of BC



1-bit Data Latch with TM Cell Symbol IUP



to



KCL



1.706 0.725



0.034 0.034



Propagallon Delay Parameter tdn 10 KCL KCL2 CDR2



1.756 0.800



1



5



Path



CK,lHto 0



0.023 0.023



0100



'D'



CK IH TM



Parameter



Pin Name



Input loading Factor (Iu)



D CK IH TM



2 1 1 1



Pin Name



Output Driving Factor (Iu)



a



36



Symbol



Typ (ns)·



Clock Pulse width



tew



4.3



Data SetuD Time Data Hold Time



Iso



2.0 1.6



t"O



• Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Note: The TM tenninal must be kept LOW during the SCAN Mode. Function Table Input TM



Output



IH



CK



0



a



L



x



X



0



D



H



H



X



X



00



H



X



H



X



00



H



L



L



0



D



C10-YL2 EO



Sheet 1/2



Mode SCAN



LATCH



I



I



Page 16-1



3-261



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



YL2



Equivalent Circu~ X>------------------~Q



o 0--------1



T



XCKI



-L



XCKI



TCKI



J~~---.: ::~I Definitions of Parameters -tew - -



CK tso



tHO



D 4-t .. _ Q



C1D-YL2-EO



Sheet 2/2 Page 16-2



3-262



I • CG10 .. Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number of BC



Function



4-bit Data Latch with TM



YL4



Cell Symbol



Propagation Delay Parameter



tdn



tup



to



KCL



to



KCL



2.081 0.688



0.034 0.034



2.144 0.806



0.023 0.023



KCL2



COR2



I



14 Path



CK,lHto DtoO



a



-01 -02



01 020304-



~03



-04



CK --C IHTM--C Parameter



Symbol



Typ (ns)'



Clock Pulse width (CK)



tew



4.5



Data Setuo Time (0) Data Hold Time D



tso



1.2 2.5



t"D



Input Loading Factor (Iu)



Pin Name



0 CK IH TM



2 1 1 1



Pin Name



Output Driving Factor (Iu)



Q



36 • Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Note: The TM terminal must be kept LOW during the SCAN Mode. Function Table Input



Output Mode



TM



IH



CK



On



On



L



X



X



0



0



H



H



X



X



Ono



H



X



H



X



Ono



H



L



L



0



0



SCAN



LATCH



n=I-4



C10 YL4 EO



I



Sheet 1/2



I Page 16-3 3-263



.. CG10 .. Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



YL4



Equivalent Circu~ ~-----+-------------oOI



01



O-----------__H TXCKI



XCKI



-.L TCKI



,



02



.-----------------------------...,.,...-----------------------..--1 0 - - - 0 XO



B 0----1



c 0---1



)o.-1-----+-1f-4



b---o



Xl



b---o



X2



0---0



X3



b---o



X4



~-1-----+- - - - 0 X5



)---OX6



)---OX7 S3



0----4



C10-DE6-EO



)O-----~ )(>---~--t



Sheet 2/2 Page 20-13



3-303



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function



Cell Name



I • CG10 "Version I Number of BC



2 : 1 Selector



T2B



Cen Symbof



Propagation Delay Parameter !dn to KCL KCL2 CDR2



!Up to



KCL



0.325 0.381



0.067 0.067



0.488 0.619



I



2 Path



A.BtoX StoX



0.051 0.051



:D'



SI S2



Parameter



Symbol



Typ (ns)'



Input Loading Factor (Iu)



Pin Name A.B S



2 1



Pin Name



Output Driving Factor (Iu)



X



18 • Minimum values lor the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Table



Equivalent Circuit



Inputs



Outputs



A



B



S1



S2



X



L



H H



L L



H H



H



L



H H



H



...LA



H X X L L



H H H



H H



L L



L



L L L



H



H



L



L



H



H



L L Inhibit Inhibit Inhibit Inhibit



=t-



~X



B



SI



-r



S2



C10 T2B-EO



3-304



Sheet 1/1



I



I Page 20-14



I • CG10 "Version I Number 01 BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function I



Cell Name



T2C



Dual 2 : 1 Selector Cell Symbol



Propagation Delay Parameter



Idn



lup



10



KCL



10



KCL



0.319 0.419



0.067 0.067



0.481 0.644



0.051 0.051



KCL2



CDR2



I



4 Path



A,Bto X Sto X



lr s



A1A2B1B2-



p..-XO



p.--X1



Symbol



Parameter



Typ (ns)'



Inpul Loading Faclor (Iu)



Pin Name



S



2 2



Pin Name



Output Driving Faclor (Iu)



X



18



A,B



• Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Tab)e Inputs



Outputs



A1 ,B1



A2, B2



S1



52



XO



X1



L H X X L H L H



X X L H H



L L H H L



L H L



L H H



H H L L L L H H



H L H L Inhibit Inhibit Inhibit Inhibit



H L H L Inhibn Inhibn Inhibit Inhibit



C1Q-T2C-EO I



Sheet 1/2



I



I Page 2Q-15



3-305



" CG10 "Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



T2C Equivalent Circuit



A1



0---+---1



XO



A2



0---/---1



Bl 0---/---1



Xl



B2



0---/---1



Slo------'



S20---------'



lID



C10-T2C-EO



Sheet 2/2 Page 20-16



3-306



" CG10 .. Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number of Be



Function



2 : 1 Selector



T2D



I



Cell Symbol



2



Propagation Delay Parameter



!up



tdn



to



KCL



0.388 0.419



0.076 0.076



1'0 0.438 0.319



KCL



KCL2



COR2



Path



A.Sto X Sto X



0.067 0.067



:D'



SI S2



Symbol



Parameter



Typ (ns)'



Input Loading Factor (Iu)



Pin Name



5



1 1



Pin Name



Output Driving Factor (Iu)



X



14



A.B



• Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Equivalent Circuit



Function Table Inputs



Outputs



A



S



S1



S2



X



L



X



X



H H



H



H



L L



H H L H



L L



H



X X L



L H H



L



H H H L L



L



H



L H L H



A



L L Inhibit Inhibit Inhibit Inhibit



B



51



Etr-



-Ox



B--,-



52



C10 T20-EO



Sheet 1/1 Page 20-17



3-307



• CG10 .. Version



FUJITSU CMOS GATE ARRAY UNiT CELL SPECIFICATION Cell Name Function



T2E



Number 01 BC



Dual 2 : 1 Selector Cell Symbol



Propagation Delay Parameter tdn to KCL KCL2 CDR2



tup to



KCL



0.338 1.025



0.067 0.067



0.338 1.013



0.056 0.056



4 4



0.079 0.079



I



5 Path



A,BtoX StoX



"D~ A2 Bl B2



XI



S



Symbol



Parameter



Input Loading Factor (Iu)



Pin Name



A.B S



2 1



Pin Name



Outpul Driving Faclor (Iu)



X



18



l1.li



Typ (ns)'



• Minimum values lor the typical operating condition. The values lor the worst case operaling condilion are given by the maximum delay mUltiplier.



Equivalent Circuit



Il AI



::E-



~XO



A2



r---=c Bl



::E-



~Xl



82



T



S



C10-T2E EO



3-308



I



Sheet 1/1



4 I Page 20-18



I "CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function



T2F



I



2 : 1 Selector Cell Symbol



Propagation Delay Parameter



!dn



tup



AlA2BlB2ClC2DlD2-



to



KCL



0.338 1.025



0.067 0.067



to 0.338 1.013



KCL



KCl2



0.056 0.056



0.079 0.079



"Version Number of Be



CDR2



4 4



8 Path



A,B,C,DIO X SloX



p.--XO p-Xl p.--X2 p.--X3



5Parameter



Pin Name



Inpul Loading Faclor (Iu)



A,B.C,D 5



2 1



Pin Name



Oulpul Driving Faclor (Iu)



X



18



Symbol



Typ (ns)'



• Minimum values for the typical operating condition. The values for the worsl case operaling condilion are given by the maximum delay multiplier.



C10-T2F-EO



I



Sheel1/2



I



I Page 20-19



3-309



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



"CG10 "Version



Cell Name



T2F Equivalent Circuit



XO



Xl



X2



X3



s



C10-T2F-EO



Sheet 2/2 Page 20-20



3-310



I "CG10 " Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number of BC



Function



T5A



4 : 1 Selector Cell Symbol



Propagation Delay Parameter tdn to KCL KCL2 CDR2



lup to



KCL



0.625 0.625 0.350



0.097 0.097 0.097



0.625 0.525 0.338



I



5 Palh



A,810X Sl-410X S5-610 X



0.090 0.090 0.090



!SrrT A1A2B1B2-



p..-X



IJs



Symbol



Parameter



Typ (ns)'



Input Loading Factor (Iu)



Pin Name



A.B S



1 1



Pin Name



Output Driving Factor (Iu)



X



9



• Minimum values tor the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Table Oulput



Inputs A1



A2



81



82



51



52



L



L



H



L H H



H H L L



L H L H L H



53



L L H H



54



55



56



X



H H L L



L L L L H H H H



H H H H L L L L



H L H L H L H L



A1",A2 to Sl=S2 or S5=S6lnhibit 81",82 to 53=54 or S5=S6lnhibit A1,A2",81,82 or SS=S6lnhibit C10-TSA EO



I



Sheet 1/2



I Page 20-21



3-311



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version



Cell Name



T5A Equivalent Circuit



A1 0 - - - 1 )o--+---1



A20---I )0--+-1



51o_------1 520_--------------~



+---x



540_----------, 530_-----,



B1 0 - - - 1



)o--+---1



B2 0----1 )0---+----1



~o_--------------------------~ ~o_----------------~



Cl0-TSA-EO



Sheet 2/2 Page 20-22



3-312



I • CG10 • Version I Number of BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function I



Cell Name



V3A



I



1 : 2 Selector Cell Symbol



PropagaUon Delay Parameter tdn to KCL KCL2 CDR2



tup



to



KCL



0.388 0.344



0.076 0.076



0.438 0.281



2 Path



Ato X Sto X



0.067 0.067



'U'"



SI



S2



XI



Sy_mbol



Parameter



Typ (ns)'



Input Loading Factor (Iu)



Pin Name



A



1 1



S



Output Loading Factor (Iu)



Pin Name



1



X



Pin Name



Output Driving Factor (Iu)



X



14



• Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



lID



Equivalent Circuit



Function Table Inputs



Outputs XO



Il-



X1



A



81



S2



L



L



L



L



H



L



X



H



L



L



H



H



X



L



H



H



xo



Inhibit



Ao-{>o-



r XI



Inhibit



H



L



L



H



H



L



X



L



H



L



H



L



X



H



H



H



51



C10-V3A EO



--r



52



Inhibit



Sheet 1/1



I Page 20-23



3-313



" CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name Function



V38



J



Dual 1 : 2 Selector Cell5ymbol top



to



KCL



0.400 0.356



0.076 0.076



Propagation Delay Parameter tdn to KCL2 CDR2 KCL 0.475 0.300



Number of BC



I



4 Path



A,Bto X stoX



0.067 0.067



'D"



B 51 52



Xl X2 X3



~mbol



Parameter



Pin Name



Input Loading Factor (Iu)



A B 5



1 1 2



Typ (ns)'



Output Loading Factor (Iu)



Pin Name



X



1



Pin Name



Output Driving Factor (Iu)



X



14



• Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay



multiplier.



Function Table



Equivalent Circuit



Inputs



Outputs



A,B



51



52



XO,



L



L



L



L



H



L



X



H



L



L



H



H



X



L



H



H



H



L



L



H



H



L



X



L



H



L



H



L



X



H



H



H



X2



X1, X3



Inhibit



I-l-



,~r~ ~D



XO



Xl



-3: Inhibit



,~r~ ~~



Inhibit 51



X2



X3



-r



52 C10-V3B EO



3-314



Sheet 1/1



I Page 20-24



I " CG10 " Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number of BC



Funcllon



MC4



Propagation Delay Parameter



tup



A3B~== A2 B: = = BlA1 BO = = AO " IGIEIS-



-OG r--OE r--OS



tdn



to



KCL



to



KCL



KCL2



CDR2



3.306 3.363 1.475 1.206 3.238 3.294 1.406 1.331 3.556 3.488 1.338



0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.067 0.067 0.067



3.950 3.881 1.738 1.506 4.081 4.013 1.869 1.444 2.725 2.781 0.894



0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.051 0.051 0.051



0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.067 0.067 0.067



4 4 4 4 4 4 4 4 4 4 4



Path



Ato OS BtoOS IEtoOS IGtoOS AtoOG BtoOG IEtoOG IStoOG AtoOE BtoOE IEto OE



Symbol



Parameter



42



I



4-bit Magnitude Comparator Cell Symbol



Typ (ns)'



Input Loading Factor (Iu)



Pin Name



A B IE IG IS



3 3 1 1 1



Pin Name



Output Driving Factor (Iu)



OE OG OS



18 10 10



• Minimum value. for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



Function Table Comparing Inputs



Cascading Inputs



A3,B3



A2,B2



Al,Bl



AO,BO



A3>B3 A3B2 A2Bl AlBO AOB)



IS (AB)



OS (A0--



to



KCL



Q.600



0.017



0.100



I



5 Path



XlolN



0.017



IN



Parameter



Pin Name



Input Loading Factor (Iu)



Pin Name



Output Driving Factor (Iu)



IN



Propagation Delay Parameter teln KCL 10 KCl2 COA2



Symbol



Typ' nl •



36 • Minimum values lor the typical operating condition. The values lor the worst case operating condition are given by the maximum delay multiplier.



C1Q-11CD-EO



Sheell/1



I Page 21-21 3-349



IDI



I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



NumberolBC



Function



Cell Name



12C



CMOS Interface Input Buffer (True) Cell Symbol



Propagation !Up



DeI.y Parameter IIIn



to



KCL



to



KCL



0.575



0.017



0.831



0.023



KCl2



CDR2



I



4 Path



XtolN



X~IN



Parameter



Pin Name



Input Loedlng Factor (Iu)



Pin Name



Output Driving Factor (Iu)



IN



Symbol



Typ na •



36 • Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



C10-12C-EO



3-350



Sheet 1/1



I Page 21-22



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



I



CMOS Interface Input Buffer with Pull-up Resistance (True)



12CU



Cell Symbol



\Up



X



" CG10 • Version



Function



----{:::>--



to



KCL



0.575



0.017



0.831



1



4 Path



XtolN



0.023



IN



Parameter



Pin Name



Input LOldlng Factor (Iu)



Pin Name



Output Drlylng Flctor (Iu)



IN



Propagation DeIlY Plrlmeter tdn KCL2 CDR2 to KCL



Number of BC



Symbol



Typ I ns •



36 • Minimum values lor the typical operating condition. The values for the worst case operating condition are given by the maximum delay mUltiplier.



C1 D-12CU-EO



Sheet 1/1



I Page 21-23



3-351



lID



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Function Cell Name



I "CG10



I



CMOS Interface Input Buffer with Pull-down Resistance (True)



12CD



Cell Symbol tup to



KCL



0.575



0.017



Propagation Delay Parameter tdn to KCL KCL2 CDR2 0.831



• Version Number of Be



I



4 Path



XtolN



0.023



X--t:>--IN



Parameter



Pin Name



Input loading Factor (Iu)



Pin Name



Output Driving Factor (Iu)



IN



Symbol



Typ (ns)'



36 • Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay



multiplier.



C10-12CD-EO



3-352



Sheet 1/1



I



I Page 21-24



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I • CG10



Schmitt Trigger Input Buffer (CMOS Type, Inverter)



11S



• Version



I



Function



Cell Name



Cell Symbol \Up to



KCL



2.438



0.067



Propagation Delay Parameter tdn ·to KCL KCL2 CDR2



1.675



Number 01 Be



I



8 Path



XlolN



0.045



X~IN



Parameter



Pin Name



Inpul Loading Factor (Iu)



Pin Name



Oulput Driving Faclor (Iu)



IN



Symbol



Typ (ns •



18 • Minimum values lor the typical operating condition. The values lor the worsl case operating condition are given by lhe maximum delay multiplier.



C1(}--11S-EO



Sheel1l1



I Page 21-25 3-353



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• CG10 • Version Number of BC



Function



Cell Name



Schmitt Trigger Input Buffer (CMOS Type, Inverter) with Pull-up Resistance



11SU



CeIiSymbof \up



10



KCL



2.438



0.067



Propagation Delay Parameler Idn KCL 10 KCL2 CDR2



1.675



I



8 Path



XtolN



0.045



X~IN



Parameter



Pin Name



fnput Loading Factor (Iu)



Pin Name



OulpUI Driving Factor (Iu)



IN



Symbol



Typ n• •



18 • Minimum values for the typical operating condition. The values for the worst case operating condition are given by lhe maximum delay multiplier.



C1D-11SU-EO



3-354



Sheet 1/1



I



I Page 21-26



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION



I



Cell Name



Function



I • CG10 • Version I Number 01 BC



Schmitt Trigger Input Buffer (CMOS Type, Inverteri with Pull-down Resistance



115D



Cell Symbol 1\1



10



KCL



2.438



0.067



Propagltlon Delay Plrlmeler Idn 10 KCL KCL2 CDR2



1.675



l



8 Pa!h



XtolN



0.045



X~IN



Parameter



Pin Name



Inpul LOldlng Faclor (Iu)



Pin Name



OUlpul Driving Faclor (Iu)



IN



Symbol



Typ n• •



18 • Minimum values for !he Iypical operating condition. The values for !he worsl case operating condition are given by !he maximum delay multiplier.



C1 0-11 SO-EO



Sheet 1/1



I Page 21-27 3-355



..



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I • CG10



• Version NumberofBC



Function



Schmitt Trigger Input Buffer (CMOS Type, True)



128



Cell Symbol l\Jp to



KCL



1.550



0.067



Propagation DelaYPlramel.. tdn to KCL KCl2 CDR2



1.925



I



8 Path



Xto IN



0.056



X~IN



Parameter



Pin Name



Input Loading Factor (Iu)



Pin Name



Output Driving Factor (Iu)



IN



Symbol



Typ (nl)'



18 • Minimum values for the typical operating condition. The values lor the worst case operating condition ere given by the maximum delay multiplier.



C1o-I25-EO



3-356



Sheet 1/1



I Page 21-28



I • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• Version Number of Be



Function



Cell Name



Schmitt Trigger Input Buffer (CMOS Type, True) with Pull-up Resistance



12SU



Cell Symbol



ProjlaaaUon DeIlY Parameter !dn



tup to



KCL



to



KCL



1.550



0.067



1.925



0.056



KCL2



CDR2



I



8 Path



XtolN



X~IN



Parameter



Pin Name



Input Loading Factor (Iu)



Pin Name



Output Driving Factor (Iu)



IN



Symbol



Typ, na •



18 • Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



C10-12SU-EO



I



Sheet 111



I



I Page 21-29 3-357



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function



Cell Name



I " CG10 • Version t Number of BC



Schmitt Trigger Input Buffer (CMOS Type, True) with Pulklown Resistance



1280



Cell Symbol



tu to



KCL



1.550



0.067



Propagation Delay Paramet.. IIIn ·to KCL KC1.2 COR2



1.925



I



8 Path



Xlo IN



0.056



X~IN



Parameter



Pin Name



Input Loading Factor (Iu)



Pin Name



Output Driving Factor (Iu)



IN



Symbol



Typ ,ns •



18 • Minimum values for the typical operating condition. The values for the worst case operating condition are given by the maximum delay multiplier.



C10-12SD-EO



3-358



Sheel1/1



I Page 21-30



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I • CG10 • Version I



Function



Cell Name



Schmitt Trigger Input Buffer (TTL Type, Inverter)



11R



Cell Symbol tup to



2.800



KCL



0.067



Propagation Delay Perameter IIln to KCL KCl2 CDR2



1.475



Number 01 Be



I



8 Path



Xto IN



0.045



X~IN



Parameter



Pin Nama



Input Loading Foetor (Iu)



Pin Name



Output Driving Factor (Iu)



IN



Symbol



Typ(ns) •



18 • Minimum values for the typical operating conation. The values for the worst case operating condition are given by the maximum delay multiplier.



C1 0-11 R-EO



Sheet 1/1



I Page 21-31



3-359



IDI



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I • CG10



Function



Cell Name



Number 01 BC



Schmitt Trigger Input Buffer (TTL Type, Inverter) with Pull-up Resistance



11RU



• Version



Cell Symbol !Up to



2.800



KCL



0.067



Propagation Delar P.rameter !dn KCL KCL2 CDR2 to



1.475



I



8 Path



XtolN



0.045



X~IN



Parameter



Pin Name



'nput Loading Factor ('u)



Pin Name



Output Dr'vlng Factor (Iu)



IN



Symbol



TYPln• •



18 • Minimum values lor the typical operadng condidon. The values lor the worst case operadng condition are given by the maximum delay mUldplier.



C1o-I1RU- EO



3-360



Sheet 1/1



I Page 21-32



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I • CG10



Schmitt Trigger Input Buffer (TTL Type, Inverter) with Pull-down Resistance



11RO



• Version



I



Function



Cell Symbol !Up



10



KCL



2.800



0.067



Pr-04T-EO



Sheet 1/1



I Page 21-49



3-377



..



I . CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Function



Call Nam.



04TF



I



Tn-state Output Buffer (IOL=8mA, True) Call Symbol



Propagation Delay Parameter tu



tdn



KCL



10



0.693 (3.04)



0.036



KCL



'10



2.343 (5.21)



KCL2



Number 01



BC



4 Path



CDR2



OTtoX



0.044



a'-t(' C



KCL



2.140 (15.68)



Pin Nam.



Input Loading Factor (lu)



OT C



6 2



.



10



KCL



1.575 (4.44)



0.044



KCL



10



KCL



0.700 (4.44)



0.037



HIDZ 10



2.120 (15.68)



Oulpul Driving Faclor (Iu)



Pin Name



ZIDL



LtoZ 10



CtoX



ZIDH



.



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ. ZL. HZ and ZH are as follows:



DI.."n LSI



LSI



lc



,1



,lC (a) Measurement of tpd at LZ and ZL.



~



R.2kn



.1~Jn.



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL is nslpF. 2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation.



C1Q-04TF-EO I



3-378



Sheet 1/1



I



I Page 21-50



I • CG10 " Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number of BC



Function



04W



I



Power Tri-state Output Buffer (IOL=12mA, True) Cell Symbol



!Up KCL



10



0.804 (2.37)



0.024



Propagation Delay Parameter tdn 10 KCL2 CDR2 KCL



2.620 (4.83)



4 Path



OTto X



0.034



my' C ZroL



LloZ KCL



10



2.560 (16.44)



.



to



KCL



1.219 (4.60)



0.052



KCL



10



KCL



0.800 (4.60)



0.025



CtoX



Input Loading Factor (Iu)



Pin Name



6 2



OT C



Output Driving Factor (Iu)



Pin Name



ZroH



HloZ to



2.540 (16.44)



.



ID



• These values are subject to external loading condition. Measurement circuits of propagation delay time at 12, ZL, HZ and ZH are as follows:



DI



,.,.0 LSI



LSI ,IC



(a) Measurement of tpd at 12 and ZL.



1,



.•



R-2kn



m,"



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL is ns/pF. 2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-04W-EO



I



Sheet 1/1



I Page 21-51 3-379



I • CG10 • Version I Number 01 BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



I



Tri-state Output Buffer (IOl=3.2mA, True) with Noise limit Resistance



04R



Propagation Delay Parameter



Cell Symbol



tup



Ill"



to



KCL



to



KCL



un



0.036



3.190 (8.39)



0.080



(3.52)



my



KCL2



5 Path



CDR2



OTto X



x



c ZtoL



LtoZ KCL



to



1.730 (13.91)



KCL



3.575 (8.97)



0.083



KCL



to



KCL



1.300 (8.97)



0.037



CtoX



Input Loading Factor (Iu)



Pin Name



2 2



OT C



HtoZ to



Output Driving Factor (Iu)



Pin Name



lID



.



to



1.860 (13.91)



ZtoH



.



• These values are subject to extemalloading condition. Measurement circuns of propagation delay time at LZ, ZL, HZ and ZH are as follows:



~. ,.,,0 LSI



l,C



(a) Measurement of tpel at LZ and ZL.



LSI



1,



~



R= 2kn



"'77



(b) Measurement of tpel at HZ and ZH.



Note: 1. The unit 01 KCL is ns/pF. 2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-04R-EO



3-380



Sheel1/1



I Page 21-52



L• CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



• Version



I



Function



Tri-state Output Buffer (IOL=8mA, True) with Noise Limit Resistance



04RF



Cell Symbol 1u



to



KCL



1.231 (3.57)



0.036



Propagallon Delay Per.meter IIIn to KCL KCl2 CDR2



4.073 (6.94)



Number 01 BC



I



5 Path



OTto X



0.044



my' C



ZtoL



LtoZ KCL



.



to



KCL



3.980 (6.84)



0.044



to



KCL



to



KCL



1.860 (15.61)



.



1.300 (6.84)



0.037



to



2.240 (15.61)



CtoX



Input Loading FlCtor (Iu)



Pin Name



OT



2 2



C



HtoZ



Output Drlvtng Factor (Iu)



Pin Name



ZtoH



• These values are subject to extemalloading condition. Measurement circuns of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



,.,,0



LSI



LSI



,rc



(a) Measurement of tpel at LZ and ZL.



-1 .. ,rc



R=2kO



rTln



(b) Measurement of tpel at HZ and ZH.



Note: 1. The unn of KCL is ns/pF. 2. Output load capacnance of 65 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-04RF-EO
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3-381



I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



"Version Number 01 BC



Function



Cell Name



I



Power Tri-state Output Buffer (IOL=12mA, True) with Noise Limit Resistance



04S



Cell Symbol



Propagation Delay Parameter



!dn



!up



10



KCL



10



KCL



1.477 (3.04)



0.024



4.770 (6.98)



0.034



Path



CDR2



KCL2



5



OTtoX



O'Y' C



LloZ



.



KCL



3.759 (7.14)



0.052



10



KCL



to



KCL



2.290 (16.37)



.



1.400 (7.14)



0.025



2.600 (16.37)



Pin Name



Input Loading Faclor (Iu)



OT C



2 2



C to X



Zle H



H leZ



OUlPUI Driving Faclor (Iu)



Pin Name



Zle L 10



KCL



10



• These values are subject to extemalloading condition. Measurement circuits of propagation delay time at LZ, ZL. HZ and ZH are as follows:



DI ,., " LSi



LSI



~c



~



(a) Measurement oftpd at LZ and ZL.



Note: 1. The unit of



KCL



R=2kO



Ic



",77



(b) Measurement oftpd at HZ and ZH.



is nS/pF.



2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-045-EO
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Sheet 1/1
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



• CG10 • Version



I



Function



Power Output Buffer (IOL=24mA, True) with Noise Limit Resistance



0252



Cell Symbol IUp



10



KCL



2.625 (3.65)



0.017



Propagation DeIlY Parlmeler IIln KCL KCL2 COR2 10



9.765 (11.99)



Number 01 BC



I



6 Path



OTtoX



0.037



OT-t>- X



Parameter



Pin Name



Inpul LOldlng Faclor (Iu)



OT



2



Pin Name



Oulpul Driving Faclor (Iu)



Symbol



Typ n5)'



• Minimum values lor !he Iypical operating condition. The values for !he worsl case operating condition are given by the maximum delay multiplier.



Nole: 1. The unit 01 KCL is nSlpF. 2. Output load capacnance 01 60 pF is used lor Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation.
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I



Sheet 1/1



I
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Nam.



Number 01 BC



Function



I



Power Tri-state Output Buffer (IOL=24mA. True) with Noise Limit Resistance



0452



Propagation Delay Parameler



Cell Symbol !Up



\dn



10



KCL



10



KCL



KCL2



3.050 (4.16)



0.017



10.400 (12.81)



0.037



7 Palh



CDR2



OTtoX



mT' C



L10Z



ZIOL



10



KCL



10



KCL



4.800 (18.52)



.



9.005 (11.67)



0.041



KCL



10



KCL



2.000 (11.67)



0.020



CtoX



Inpul Loading Faclor (Iu)



Pin Nam.



2 2



OT



c



H toZ 10



Oulpul Driving Faclor (Iu)



Pin Nam•



3.620 (18.52)



ZtoH



.



• These values are subject to external loading condition. Measurement circuns of propagation delay time at LZ. ZL. HZ and ZH are as follows:



c:rI



'.H" LSI



LSI



1c



..~



R=2kO



,IC ,I



(a) Measurement of tpel at LZ and ZL.



min



(b) Measurement of tpel at HZ and ZH.



Note: 1. The unit of KCL is nslpF. 2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. Cl()....()4S2-EO



3-384



Sheet 1/1
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I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



"Version Number of BC



Function



H6T



I



Tn-state Output & Input Buffer (IOL=3.2mA, True) Cell Symbol \Up



"=tr-



OT



to



KCL



0.663 0.639 (3.70)



0.017 0.036



Propagation Delay Parameter Idn KCL2 · to KCL CDR2



1.150 1.460 (8.26)



8 Path



XtolN OTto X



0.023 0.080



X



C



Zte L



LtoZ to



KCL



to



KCL



·



1.170 (8.23)



0.083



to



KCL



to



KCL



2.120 (17.72)



·



0.700 (8.23)



0.037



1.780 (17.72)



Pin Name



Input Loading Factor Clu)



OT C



6 2



H teZ



Pin Name



Output Driving Factor Clu)



IN



36



CtoX



ZtoH



• These values are subject to external loading condition. Measurement circuits of propagation delay lime at LZ, ZL, HZ and ZH are as follows:



DI



,.,,0



LSI



LSI



,1



,IC



(a) Measurement of tpc! at LZ and ZL.



Note: 1. The unij of



1c .



R=2kil



rn77



(b) Measurement of tpc! at HZ and ZH.



KCL for paths OT, C to X is nslpF.



2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1Q-H6T-EO
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I • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• Version



Function



Cell Name



Number 01 BC



I



Tn-state Output & Input Buffer (IOL=3.2mA, True) with Pull-up Resistance



H6TU



Cell Symbol tup



"~



OT



to



KCL



0.663 0.639 (3.70)



0.017 0.036



Propagation Delay Parameter !dn to KCL KCL2 CDR2



1.150 1.460 (8.26)



8 Path



XtolN OTto X



0.023 0.080



X



C



ZtaL



LtoZ



.



to



KCL



1.780 (17.72)



Pin Name



Input Loading Factor (Iu)



OT C



6 2



Pin Name



Output Driving Factor (Iu)



IN



36



1.170 (8.23)



2.120 (17.72)



CtoX



0.083



ZtoH



HtoZ to



KCL



to



KCL



to



.



0.700 (8.23)



KCL



0.037



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



CJI ,_.



0



LSI



LSI



I



C



(a) Measurement of tpd at LZ and ZL.



Note: 1. The



un~



1,



~



Rc2kO



",'n



(b) Measurement of tpd at HZ and ZH.



of KCL for paths OT, C to X is nslpF.



2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1CHi6TU-EO
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I • CG10 • Version I Number 01 BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



Function



I



Tn-state Output & Input Buffer (IOL=3.2mA, True) with Pull- C



n:frf



(b) Measurement of tpel at HZ and ZH.



of KCL for paths OT, C to X is nslpF.



2. Output load capac~ance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1Q-H6CFD-EO
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I • CG10 • Version I Number of BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell N.me



I



Function



I



Power Tri-state Output & CMOS Interface Input Buffer (IOL=12mA, True)



H6E



Cell Symbol III



"=tr-



OT



to



KCL



0.575 0.804 (2.85)



0.017 0.024



Propagation DeI.y Parameter IIIn . to KCL KCL2 COR2



0.831 2.620 (5.51)



8 Path



XtolN OTto X



0.023 0.034



X



C



LtoZ



Input Loading Factor (Iu)



OT C



6 2



Output Driving Factor (Iu)



IN



36



2.540 (20.71)



CtoX



KCL



0.052



1.219 (5.64)



HtoZ to



Pin Name



to



.



2.560 (20.71)



Pin Name



ZtoL KCL



to



ZtoH KCL



to



.



0.800 (5.64)



KCL



0.025



• These values are subject to external loading condition. Measurement circuns of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI'""" LSI



LSI



~C



(a) Measurement of tpd at LZ and Zl.



1,



..



R-2kO



min



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used lor Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1o-H6E-EO I
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• CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



I



Function



H6EU



Propagation Delay Per.meter ttln to KCL KCl2 CDR2



Cell Symbol



tu



"~



OT



to



KCL



0.575 0.804 (2.85)



0.017 0.024



0.831 2.620 (5.51)



Number of BC



I



Power Tri-state Output & CMOS Interface Input Buffer (IOL=12mA, True) with Pull-up Resistance



8 Path



XtolN OTto X



0.023 0.034



X



C



LtoZ to



Input Loading Factor (Iu)



OT C



6 2



KCL



to



.



2.560 (20.71)



Pin Name



ZtoL KCL



H toZ to



Pin Name



Output Driving Factor (Iu)



IN



36



2.540 (20.71)



CtoX



0.052



1.219 (5.64)



ZtoH KCL



KCL



to



.



0.800 (5.64)



0.025



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



,.,.0 LSI



LSI



l,



l,c



(al Measurement of tpd at LZ and ZL.



Ie



~ ~



Rc2kQ



n+rT



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nslpF. 2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H6EU-EO
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• CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



I



Function



H6ED



Cell Symbol



Propagation Delay Parameter IIln KCL KCL2 CDR2 to



tup



"~



OT



to



KCL



0.575 0.804 (2.85)



0.017 0.024



0.831 2.620 (5.51)



Number 01 BC



I



Power Tri-state Output & CMOS Interface Input Buffer (IOL=12mA. True) with Pull-down Resistance



8 Path



XtolN OTto X



0.023 0.034



X



C



LtoZ to



.



2.560 (20.71)



Pin Name



Input Loading Factor (Iu)



OT C



6 2



ZtoL to



KCL



HtaZ to



Pin Name



Output Drlvlng Factor (Iu)



IN



36



2.540 (20.71)



CtoX



KCL



0.052



1.219 (5.64)



Zto H to



KCL



.



KCL



0.800 (5.64)



0.025



• These values are subject to external loading condition. Measurement circuns of propagation delay time at LZ. ZL. HZ and ZH are as follows:



DI



""0



LSI



LSI



,I



,LC (a) Measurement of tpd at LZ and ZL.



lc .•



R=2kO



m'7r



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unn of KCL for paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H6ED-EO
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



Function



Number 01 BC



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA. CMOS Type. True)



H6S



Cell Symbol !Up



'"=tr-



OT



to



KCL



1.550 0.639 (3.70)



0.067 0.036



12



Propagation Delay Parameter IIln to KCL KCL2 CDR2



1.925 1.460 (8.26)



Path



XlolN OTloX



0.056 0.080



X



C



LtoZ



.



1.780 (17.72)



Pin Name



Input Loading Factor (Iu)



OT C



6 2



ZtoL KCL



to



to



KCL



1.170 (8.23)



0.083



Zte H



HteZ to



Pin Name



Output Driving Factor (Iu)



IN



18



2.120 (17.72)



CloX



KCL



.



to



KCL



0.700 (8.23)



0.037



• These values are subject 10 exlernalloading condition. Measurement circuits of propagation delay lime at LZ. ZL. HZ and ZH are as follows:



DI



,."n LSI



LSI ,IC



(a) Measurement of tpd at LZ and Zl.



l'



:



R=2k{l ~



mw



(b) Measurement of tpd at HZ and 2H.



Note: 1. The unit of KCL for paths OT. C to X is nSlpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1o-H6S-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



I



Function



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, CMOS Type, True) with Pull-up Resistance



H6SU



Cell Symbol



Propagation Delay Parameler Idn CDR2 to KCL KCL2



tu



"~



OT



to



KCL



1.550 0.639 (3.70)



0.067 0.036



1.925 1.460 (8.26)



Number of BC



1



12 Path



XtolN OTto X



0.056 0.080



X



C ZtoL



LtoZ to



KCL



.



1.780 (17.72)



Pin Name



Input Loading Flctor (Iu)



OT C



6 2



Output Driving Flctor (Iu)



IN



18



KCL



1.170 (8.23)



0.063



2.120 (17.72)



CtoX



Zto H



HtoZ to



Pin Name



to



KCL



.



to



KCL



0.700 (8.23)



0.037



• These values are subject to external loading condition. Measurement circuits 01 propagation delay time at LZ. ZL. HZ and ZH are as lollows:



Gi'·"O



LSI



LSI



,IC



(a) Measurement of tpd at LZ and ZL.



Nole:



l'



"



".



R~2kQ



min-



(b) Measurement of tpd at HZ and ZH.



1. The unH 01 KCL for paths OT, C to X is nslpF. 2. Output load capacHance 01 85 pF is used lor Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation.



C1Q-H6SU-EO



3-404



I
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



Numbarof BC



Function



Cell N8me



I



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, CMOS Type, True) with Pull-down Resistance



H6SD



Cell Symbol



tup



"~



OT



to



KCL



1.550 0.639 (3.70)



0.067 0.036



Propagation Delay Parameter Idn KCL COR2 to KCl2



1.925 1.460 (8.26)



12 Path



XtolN OTto X



0.056 0.080



X



C LtoZ



.



1.780 (17.72)



Pin Name



Input Loading Factor (Iu)



OT C



6 2



ZtoL KCL



to



to



KCL



1.170 (8.23)



0.083



ZtoH



H toZ to



Pin Name



Output Driving Factor (Iu)



IN



18



2.120 (17.72)



CtoX



KCL



.



to



KCL



0.700 (8.23)



0.037



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



D!



,.,.n



LSI



LSI ,IC



(a) Measurement of tpd at LZ and ZL.



Note: 1. The unit of



KCL for



1,



•



R.2kO



rr.77



(b) Measurement of tpd at HZ and ZH.



paths OT, C to X is nSipF.



2. OUtput load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H8SD-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



• Version



I



Function



H6R



Cell Symbol



Propagation Delay Parameter tdn to KCL COR2 KCL2



tup



'"=tr-



OT



to



KCL



1.400 0.639 (3.70)



0.067 0.036



2.325 1.460 (8.26)



Number 01 Be



I



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA. TTL Type. True)



12 Path



XtolN OTto X



0.073 0.080



X



C



LtoZ



.



1.780 (17.72)



Pin Name



Input Loading Factor (lu)



OT C



6 2



ZtoL KCL



to



to



KCL



1.170 (8.23)



0.083



ZtoH



HtoZ to



Pin Name



Output Driving Factor (Iu)



IN



18



2.120 (17.72)



CtoX



.



KCL



to



KCL



0.700 (8.23)



0.037



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ. ZL. HZ and ZH are as fOllows:



04



'.Hn LSI



LSI ,IC



(a) Measurement 01 t~ at LZ and ZL.



l'



•



•



Rc 2kO



,.,..'77



(b) Measurement 01 tpel at HZ and ZH.



Note: 1. The unit 01 KCL for paths OT. C to X is ns/pF. 2. Output load capacitance 0185 pF is used lor Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-H6R-EO
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Cell



I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function Name I



• Version Number of BC



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, TIL Type, True) with Pull-up Resistance



H6RU



Cell Symbol !Up



to 1.400 0.639 (3.70)



"~



OT



KCL 0.067 0.036



12



Propagation Delay Paramel .. Idn to KCL KCL2 CDR2 0.073 2.325 1.460 0.080 (8.26)



Path



XtolN OTto X



X



C LtoZ to



ZtoL KCL



to



.



1.780 (17.72)



KCL 0.083



1.170 (8.23)



CtoX



Input Loading Factor (Iu)



Pin Name



6 2



OT



C



HtoZ



ZtoH KCL



Pin Name



Output Driving Factor (Iu)



IN



18



2.120 (17.72)



.



to



KCL



0.700 (8.23)



0.037



• These values are subject to external loading condition. Measurement circuijs of propagation delay time atU, ZL, HZ and ZH are as follows:



DI LSI



,-,,0 LSI



,Lc



(a) Measurement of tpd atU and ZL.



lc ,I



,..



R~2kO



n-.fn



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unij of KCL for paths OT, C to X is nslpF. 2. Output load capacijance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-H6RU-EO
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I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Neme



I



• Version



Function



Number 01 BC



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, TIL Type, True) with Pull-down Resistance



H6RD



Cell Symbol



Propagation Delay Parameler Idn 10 KCL KCl2 COR2



tu



"~



OT



10



KCL



1.400 0.639 (3.70)



0.067 0.036



12



2.325 1.460 (8.26)



Palh



XtolN OTto X



0.073 0.080



X



C LtoZ



10



.



1.780 (17.72)



Pin Name



Inpul Loading Factor (Iu)



OT C



6 2



ZtoL KCL



10



KCL



1.170 (8.23)



0.083



H toZ to



Pin Name



Output Driving Factor (Iu)



IN



18



2.120 (17.72)



CtoX



ZtoH KCL



.



10



KCL



0.700 (8.23)



0.037



• These values are subject to external loading condition. Measurement circuits of propagation delay lime at LZ. ZL. HZ and ZH are as follows:



CJoI



,.nO



LSI



LSI ,IC



(a) Measurement of tpd at LZ and ZL.



l'



.•



R=2kO



m""



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nslpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1Q-H6RD-EO I
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• CG10 ·Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



Number 01 Be



Function



Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=3.2mA. True)



HBT



Cell Symbol



9



Propagation Delay Paramel..



!Up



III"



to



KCL



to



KCL



0.663



0.017 0.036



1.150 3.190 (9.99)



0.023 0.080



un



(4.24)



"=tr-



OT



KCl2



Path



CDR2



Xto IN OTto X



x



C



LtoZ



.



1.730 (17.65)



Pin Name



Input Loading Factor (Iu)



OT C



2 2



ZtoL KCL



to



to



KCL



3.575 (10.63)



0.083



HtoZ to



Pin Name



Output Driving Factor (Iu)



IN



36



1.860 (17.65)



CtoX



ZtoH KCL



.



to



KCL



1.300 (10.63)



0.037



• These values are subject to external loading condition. Measurement circuns of propagation delay time at LZ, ZL. HZ and ZH are as follows:



DI



,.,.n



LSI



LSI ,lC



(a) Measurement of tpd at LZ and ZL.



l'



~



1-



R=2kO



~~



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unn of KCL for paths OT, C to X is nsipF. 2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1o-H8T-EO
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I • CG10 • Version I Number 01 BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Nam.



FUnction



I



Tri-state Output with Noise Limit Resistance & Input Buffer (IOl=3.2mA, True) with Pull-up Resistance



H8TU



Cell Symbol



tu



'"~



to



KCL



0.663 1.177 (4.24)



0.017 0.036



. to



Propagation Delay Parameter tIIn KCL KCl2 CDR2



1.150 3.190 (9.99)



9 Path



XtolN OTto X



0.023 0.080



X



OT



C LtaZ



ZtoL KCL



to



.



1.730 (17.65)



to



KCL



3.575 (10.63)



0.083



CtoX



Input Loading Factor (Iu)



Pin Name



2 2



OT



C



HtaZ to



Pin Name



Output Driving Flctor(lu)



IN



36



1.860 (17.65)



Zto H KCL



.



to



KCL



1.300 (10.63)



0.037



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



R."n



LSI



LSi ,lC



(a) Measurement of tpel at LZ and ZL.



i'



.~



R.2kO



mint



(b) Measurement of tpel at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nsipF. 2. Output load capacHance of 85 pF is used for FujHsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1o-H8TU-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



J



Function



HBTD



Cell Symbol



Propagation Delay Parameler !dn 10 KCL KCL2 CDR2



IUp



'"~



or



10



KCL



0.663 1.177 (4.24)



0.017 0.036



1.150 3.190 (9.99)



Number 01 BC



I



Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=3.2mA, True) with Pull-down Resistance



9 Path



Xto IN OTto X



0.023 0.080



x



C LIDZ



10



ZIDL



.



10



KCL



3.575 (10.63)



0.083



KCL



10



KCL



1.300 (10.63)



0.037



KCL



1.730 (17.65)



CtoX



Inpul Loading Faclor Clu)



Pin Name



or



2 2



C



Pin Name



Oulpul Driving Faclor Clu)



IN



36



ZIDH



HloZ



10



1.860 (17.65)



.



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI ,., "



LSI



LSI



~C (a) Measurement of tpd at LZ and ZL.



l'



R-2kO



"'''"



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nslpF. 2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. Clo-H8TD-EO
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-' • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Funcllon Cell Name



I Number 01 BC



I



Tn-state Output with Noise Limit Resistance & Input Buffer (IOL=8mA, True)



HBTF



Cell Symbol \up



to 0.663 1.231 (4.30)



'"=tr-



OT



KCL 0.017 0.036



"



9 Path



XtolN OTto X



X



C



LIoZ



Input Loading Factor (Iu) 2 2



Pin Name



Output Driving Factor (Iu)



IN



36



ZIoL KCL



to 2.240 (19.76)



Pin Name OT e



Prop8[allon Dela}' Parameter IIIn to KCL KCL2 CDR2 1.150 0.023 4.073 0.044 (7.82)



to 3.980 (7.72)



.



CtoX



ZIoH



HIoZ to 1.860 (19.76)



KCL 0.044



KCL



to 1.300 (7.72)



.



KCL 0.037



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as fOllows:



D!



,.,.0 LSI



LSI



(a) Measuremel'll of Ipd at LZ and ZL.



Ie



,I



,rc



R=2kO



?'



.mfno



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KeL for paths OT, C 10 X is nsipF. 2. Output load capacitance of 85 pF is used for Fujitsu'S logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H8TF-EO
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I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



Function



• Version I Number 01 BC



Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=8mA, True) with Pull-up Resistance



H8TFU



Cell Symbol



I



Propagation Delay Plrlmeler Idn



\up



"=cr-



OT



10



KCL



to



KCL



0.663 1.231 (4.30)



0.017 0.036



1.150 4.073 (7.82)



0.023 0.044



KCl2



9 P';'



CDR2



XlolN OTtoX



X



C



LloZ



Pin Name



Inpul Loading Factor (Iu)



OT C



2 2



ZIDL



10



KCL



10



KCL



2.240 (19.76)



.



3.980 (7.72)



0.044



KCL



10



KCL



1.300 (7.72)



0.037



HloZ 10



Pin Name



Output Driving Faclor (Iu)



IN



36



1.860 (19.76)



Clo X



ZID H



.



• These values are subject to exlernalloading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



c=rI



,.,.n



LSI



LSI ,IC



(a) Measurement of tpd at LZ and Zl.



11-



i' "''"



R= 2kil



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nslpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1~H8TFU-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



• Version



Function



NumberofBC



Tn-state Output with Noise Limit Resistance & Input Buffer (IOL=8mA, True) with Pull-down Resistance



HBTFD



Cell Symbol



I



Propagation DeIlY Plrameter



tup



"~



OT



tdn



to



KCL



to



KCL



0.663 1.231 (4.30)



0.017 0.036



1.150 4.073 (7.82)



0.023 0.044



KCL2



9 Path



CDR2



XtolN OTto X



X



C LtoZ



Pin Name



Input LOldlng Factor (Iu)



OT C



2 2



ZtoL



to



KCL



to



KCL



2.240 (19.76)



.



3.9S0 (7.72)



0.044



KCL



to



KCL



1.300 (7.72)



0.037



ZtoH



Hlo Z to



Pin Name



Output Driving Factor (Iu)



IN



36



1.S60 (19.76)



CtoX



.



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



,.,,0



LSI



LSI



~C (a) Measurement of tpd at LZ and ZL.



i'



~



R=2kO



",,,"



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nslpF. 2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1o-HSTFD-EO
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FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION Cell Name



Function



• Version Number 01 BC



I



Power Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=12mA, True)



H8W



Cell Symbol



!up



"=t(L



OT



10



KCL



0.663 1.477 (3.52)



0.017 0.024



Propagation Delay Parameler Idn KCL KCl2 CDR2 'to 1.150 4.770 (7.66)



9 Path



XtolN OTto X



0.023 0.034



X



C



ZtoL



LtoZ KCL



1O



.



2.600 (20.64)



1O



KCL



3.759 (8.18)



0.052



CtoX



Input Loading Faclor (Iu)



Pin Name



2 2



OT



C



Pin Name



Outpul Driving Factor (Iu)



IN



36



H toZ 'o 2.290 (20.64)



ZtoH KCL



.



'o 1.400 (8.18)



KCL 0.025



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



CJI ,., " LSI



LSI



~C (a) Measurement of tpc! at LZ and Zl.



i'



R=2kQ



m'rr



(b) Measurement of tpc! at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nslpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10--H8W-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



"Version



Funcllon



Cell Name



Number of BC



I



Power Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=12mA, True) with Pull-up Resistance



H8WU



Cell Symbol



tup KCL



10



0.663 1.4n (3.52)



'"~



OT



0.017 0.024



Propagation DeIlY Parameler ttln 10 KCL KCL2 CDR2



1.150 4.nO (7.66)



9 Path



Xto IN OTtoX



0.023 0.034



X



C



ZIO L



L to Z KCL



10



.



2.600 (20.64)



10



KCL



3.759 (8.18)



0.052



Cto X



Inpul Loading Faclor (Iu)



Pin Name



2 2



OT C



Pin Name



Oulpul Driving Faclor (Iu)



IN



36



Zto H



H 10Z



10



2.290 (20.64)



KCL



.



10



KCL



1.400 (8.18)



0.025



• These values are subject to external loading condition. Measurement circuijs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



c:rI '"'~



LSI



LSI



~c (a) Measurement of tpd at LZ and ZL.



l'



~



~



R=2Kn



rrl77



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used lor Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H8WU-EO
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I
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"CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function



Cell Name



Number 01 BC



I



Power Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=12mA, True) with Pull-down Resistance



HBWD



Cell Symbol



Propagation Delay Parameler ldn KCl2 10 KCL CDR2



!up



"=tr-



OT



10



KCL



0.663 1.477 (3.52)



0.017 0.024



1.150 4.770 (7.66)



9 Path



XtolN OTto X



0.023 0.034



X



C



L to Z to



.



2.600 (20.64)



Pin Name



Inpul Loading Faclor (Iu)



OT C



2 2



ZtoL KCL



to



KCL



3.759 (8.18)



0.052



H 10Z 10



Pin Name



Oulpul Driving Faclor (Iu)



IN



36



2.290 (20.64)



Cto X



ZtoH KCL



.



10



KCL



1.400 (8.18)



0.025



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



,.,.n



LSI



LSI



,Ic



(a) Measurement of tpd at LZ and ZL.



t,



. ~



R=2kO



n+n



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KcLior paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-H8WD-EO
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Function



Number 01 BC



Cell Nam.



Tri-state Output Buffer with Noise Limit Resistance & CMOS Interiace Input Buffer (IOL=3.2mA, True)



HBC



Cell Symbol



9



Delay Paramet.. Idn KCL CDR2 KCL2 0.023 0.080



Prop~atlon



!Up



to 0.575 1.177 (4.24)



'"~



OT



KCL 0.017 0.036



to 0.831 3.190 (9.99)



Path



XtolN OTtoX



X



C



LtoZ to 1.730 (17.65)



ZtoL KCL



.



to 3.575 (lo.s3)



KCL



to 1.300 (10.63)



KCL 0.083



CtoX



Input Loading Factor (Iu)



Pin Name



0



2 2



OT



HtoZ to 1.860 (17.65)



Output Driving Factor (Iu)



Pin Name IN



ZtoH



.



KCL 0.037



36



• These values are subject to external loading condition. Measurement circuijs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



Di,·.



n



LSI



LSI



,I0



(a) Measurement oltpd at LZ and ZL.



10 ,I



:



R.2kG



~



m77



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unij of KOL for paths OT, C to X is nslpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-HSC-EO I
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3-418



I • CG10 • Version ~ L Number 01 BC Tn-state Output Buffer wI Noise Limit Resistance & CMOS 9 Interface Input Buffer (IOL=3.2mA. True) wI Pull-up Resistance



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Function



Cell Name



HBCU



Propagation Delay Plrameler !dn to KCL KCL2 CDR2



Cell Symbol hlp



to



KCL



0.575



un



0.017 0.036



(4.24)



"=er-



OT



0.831 3.190 (9.99)



Path



Xto IN OTto X



0.023 0.080



x



C



LtoZ



to



.



1.730 (17.65)



Pin Name



Input Loading Factor (Iu)



OT C



2 2



Output Driving Factor (Iu)



IN



36



to



KCL



3.575 (10.63)



0.083



HtoZ to



Pin Name



ZtoL KCL



1.860 (17.65)



CtoX



Zto H KCL



.



to



KCL



1.300 (10.63)



0.037



• These values are subject to external loading condition. Measurement circu~s 01 propagation delay time at LZ. ZL. HZ and ZH are as follows:



D! ,., " LSI



LSI



-1



;-



Rs2kCl



,Ic



,Ic



~'" (a) Measurement of tpd at LZ and ZL.



Note: 1. The



un~



(b) Measurement of tpd at HZ and ZH.



of KCL for paths OT. C to X is nSlpF'.



2. Output load capacnance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1O-H8CU-EO
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



II



Tri-state Output Buffer wI Noise Limit Resistance & CMOS Interface Input Buffer (IOL=3.2mA, True) wI Pull-down Resistance



HBCD



Cell Symbol



!Up to



KCL



0.575



0.017 0.036



un



(4.24)



"=tr-



OT



Propagation Delay Parameter Idn . 10 KCL KCl2 CDR2



0.831 3.190 (9.99)



NumberolBC



9 Path



XtolN OTtoX



0.023 0.080



x



C



ZloL



LtoZ KCL



10



.



1.730 (17.65)



Pin Name



Input Loading Faclor (Iu)



OT C



2 2



Output Driving Faclor (Iu)



IN



36



KCL



3.575 (1M3)



0.083



1.860 (17.65)



CtoX



Zte H



H teZ



to Pin Name



to



KCL



.



to



KCL



1.300 (10.63)



0.037



• These values are subject to external loading condition. Measurement circu~s of propagation delay time at LZ, ZL, HZ and ZH are as follows:



~'."O LSI



LSI



lc



,1



,lC



(al Measurement of tpd at LZ and ZL.



~



R.2kO



"'''"



(b) Measurement of tpd at HZ and ZH.



NOle: 1. The un" of KCL for paths OT, C to X is nslpF. 2. Output load capac~ance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1Q-H8CD-EO
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



I



Function



HBCF



Cell Symbol



!Up



"=tr-



OT



Propagation DeIlY Parameter Idn KCL KCl2 COR2



to



KCL



to



0.575 1.231 (4.30)



0.017 0.036



0.831 4.073 (7.82)



Number 01 BC



I



Tri-state Output Buffer with Noise Limit Resistance & CMOS Interface Input Buffer (IOL=8mA. True)



9 Path



XtolN OTto X



0.023 0,044



X



C



ZtoL



LtoZ



Pin Name



Input Loading Factor (Iu)



OT C



2 2



to



KCL



2.240 (19.76)



.



to



KCL



3.980 (7.72)



H 10Z



Pin Name



Output Driving Factor (Iu)



IN



36



CtoX



0.044



ZIO H



10



KCL



1.860 (19.76)



.



to



KCL



1.300 (7.72)



0.037



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ. ZL, HZ and ZH are as follows:



DI



,.,,0



LSI



LSI



lc



~C



~



(a) Measurement of tpd at LZ and ZL.



Note: 1. The unit of



..



RK2kQ



rr.f.n



(b) Measurement of tpd at HZ and ZH.



KCL for paths OT, C to X is nslpF.



2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the Simulation. C10-H8CF-EO



Sheet 1/1



J



I Page 21-91 3-421



I • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• Version Number 01 BC



Funcllon



Cell N.me



HBCFU



Tn-state Output Buffer wI Noise Limit Resistance & CMOS Interface Input Buffer (IOL=8mA, True) wI Pull-up Resistance



Cell Symbol



tu



"~



OT



to



KCL



0.575 1.231 (4.30)



0.017 0.036



I



Propagation DeI.y P.r.m.... Idn KCL KCl2 CDR2 10



0.831 4.073 (7.82)



9 Path



Xto IN OTtoX



0.023 0.044



X



C LtoZ



Pin Name



Input Loading Factor (Iu)



OT C



2 2



ZIOL



10



KCL



2.240 (19.76)



.



to



KCL



3.980 (7.72)



ZIO H



HloZ to



Pin N.me



Oulpul Driving Faclor (Iu)



IN



36



1.860 (19.76)



CtoX



0.044



KCL



to



.



KCL



1.300 (7.72)



0.037



• These values are subject to extemalloading condition. Measurement circuns of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



,.,.0



LSI



LSI



~c



lc



,1



(a) Measurement of tpd at LZ and Zl.



~



••



R-2kO



min



(b) Measurement of Ipd at HZ and ZH.



Note: 1. The unn of KCL for paths OT, C 10 X is nslpF. 2. Output load capacnance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C 1D-H8CFU-EO I



3-422



Sheet 1/1
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I "CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Function



Cell Name



HBCFD



Tri-state Output Buffer wI Noise Limit Resistance & CMOS Interface Input Buffer (IOL=8mA, True) wI Pull-down Resistance



Cell Symbol IUp



"~



OT



to



KCL



0.575 1.231 (4.30)



0.017 0.036



Propagation Delay Parameter ldn KCL KCl2 CDR2 to



0.S31 4.073 (7.S2)



Number 01 BC



9 Path



Xto IN OTto X



0.023 0.044



X



C



lto L



Ltol to



KCL



.



2.240 (19.76)



Pin Name



Input Loading Factor Clu)



OT C



2 2



to



H tol to



Pin Name



Output Driving Factor Clu)



IN



36



1.S60 (19.76)



KCL



3.980 (7.72)



CtoX



0.044



ltoH to



KCL



.



1.300 (7.72)



KCL



0.037



IDI



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ. ZL. HZ and ZH are as follows:



DI



,.,.0



LSI



LSI



,lc



(a) Measurement of tpd at LZ and ZL.



l'



l' l'



R=2kO



",m



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nslpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C 1Q-HSCFD-EO I
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I • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



• Version Number 01 BC



Function



I



Power Tri-state Output Buffer wI Noise Limit Resistance & CMOS Interface Input Buffer (IOL=12mA. True)



HBE



Cell Symbol lIJp



"~



OT



to



KCL



0.575 1.4n (3.52)



0.017 0.024



Propagallon Delay Plramelar II:In 10 KCL KCL2 CDR2



0.831 4.nO



9 Palll



Xto IN OTtoX



0.023 0.034



(7.66)



X



C ZtoL



LtoZ



10



KCL



.



2.600 (20.64)



Pin Name



Inpul Loading Faclor (Iu)



OT C



2 2



10



KCL



3.759 (8.18)



0.052



HtoZ



10



Pin Name



Oulpul Drlvlng Faclor(lu)



IN



36



2.290 (20.64)



Cto X



Zto H KCL



.



10



KCL



1.400 (8.18)



0.025



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ. ZL. HZ and ZH are as follows:



DI



,.,,0



LSI



LSI



lc



,IC ,I



(a) Measurement QI tpd at LZ and ZL.



Note: 1. The unit of



KCL for



:•



R-2kO



m'rT



(b) Measurement of tpd at HZ and ZH.



paths OT. C to X is nsipF.



2. Output load capacitance of 85 pF Is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1Q-H8E-EO
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1
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I . CG10 • Version FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I Number 01 BC Function I Power Tri-state Output Buffer wI Noise Limit Resistance & CMOSI 9 Interface Input Buffer (IOL=12mA, True) wI Pull-up Resistance



Cell Name



HBEU



Cell Symbol IlJp



"=tr-



OT



to



KCL



0.575 1.477 (3.52)



0.017 0.024



Propagation Delay Plr8mel.. 1I:In KCL · to KCL2 CDR2



0.831 4.770 (7.66)



Pali1



XtolN OTto X



0.023 0.034



X



C



LtoZ



ZtoL



to



KCL



to



KCL



2.600 (20.64)



·



3.759 (8.18)



0.052



to



KCL



to



KCL



2.290 (20.64)



·



1.400 (8.18)



0.025



CtoX



Input Loading Faclor (Iu)



Pin Name



or



2 2



C



HtoZ



Pin Name



Output Driving Faclor(lu)



iN



36



ZIOH



• These values are subject to external loading condition. Measurement circuits 01 propagation delay time at LZ, ZL, HZ and ZH are as lollows:



DI



,.,.n



LSI



LSI



lc



~ R a 2 kQ l'



,IC ,I



(a) Measurement 01 tpd at LZ and Zl.



n:f77



(b) Measurement 01 tpd at HZ and ZH.



Note: 1. The unit 01 KCL lor paths OT, C to X is nSlpF. 2. Output load capacitance 0185 pF is used lor Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. CID-H8EU-EO
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I • CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



• Version



Function



Call Nam.



NumberolBC



Power Tri-state Output Buffer wi Noise Limit Resistance & CMO~I Interface Input Buffer (IOL=12mA, True) wi Pull-down Resistance



HBED



Call Symbol !Up



"~



OT



to



KCL



0.575 1.477 (3.52)



0.017 0.024



Propagation Delay Parameter IIln to KCL KCl2 CDR2



0.831 4.770 (7.66)



9 Path



Xto IN OTtoX



0.023 0.034



X



C ZtoL



LtoZ to



KCL



.



2.600 (20.64)



Pin Name



Input Loading Factor (Iu)



OT C



2 2



KCL



3.759 (8.18)



0.052



Pin Name



Output Driving Factor (Iu)



iN



36



2.290 (20.64)



CtoX



ZtoH



HtoZ to



l1li



to



KCL



.



to



KCL



1.400 (8.18)



0.025



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



D!



,.,"0



LSI



LSI



~C (a) Measurement of tpd at LZ and ZL.



i'



~



R=2kO



rrl77



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nslpF. 2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-H8ED-EO
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I • CG10 • Version I Number of BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Funcllon



Ce" Name



I



Tri-state Output & Schmitt Trigger Input Buffer (IOl=3.2mA, CMOS Type, True) with Noise limit Resistance



HBS



Cell Symbol IUp 10



KCL



1.550



0.067 0.036



un



(4.24)



"=er-



OT



Propagation DeIlY Parlmel.. Idn 10 KCL KCL2 CDR2



1.925 3.190 (9.99)



13 Path



Xto IN OTto X



0.056 0.080



x



C



LtoZ



ZtoL KCL



10



t.730 (17.65)



.



10



KCL



3.575 (lo.s3)



0.083



KCL



10



KCL



1.300 (lo.s3)



0.037



CtoX



Inpul Loading Flclor (Iu)



Pin Name



2 2



OT



C



Zto H



HtoZ 10



Pin Name



OulpUI Driving Faclor (Iu)



IN



18



1.860 (17.65)



.



• These values are subject to external loading condition. Measurement circuits of propagation delay time atl2, ZL, HZ and ZH are as follows:



DI



,.,.0



LSI



LSI



,lc (a) Measurement of tpd atl2 and Zl.



1,



.•



R.2k(l



TTl 77



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nSlpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic Simulation. 3. The parameters in parentheses are the values applied to the simulation. C1Q-H85-EO 1
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



H8SU



I



Number of BC



Function



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, CMO~ Type, True) wI Noise Limit Resistance wI Pull-up Resistance



Cell Symbol tup



"=tr-



OT



to



KCL



1.550 1.177 (4.24)



0.067 0.036



Propagation Delay Parameter tdn KCL KCL2 CDR2 to



1.925 3.190 (9.99)



13 Pam



Xto IN OTtoX



0.056 0.080



x



C



LtoZ to



.



1.730 (17.65)



Pin Name



Input Loading Factor (Iu)



OT C



2 2



Output Driving Factor (Iu)



IN



18



to



KCL



3.575 (10.63)



0.083



HtoZ to



Pin Name



ZtoL KCL



1.860 (17.65)



Cto X



Zto H KCL



to



KCL



.



1.300 (10.63)



0.037



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



wI,·.



e



LSI



LSI



lc



,l



,Ic



(a) Measurement of tpd at LZ and ZL.



~



R=2kn



"'n



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nslpF. 2. Output toad capacHance of 85 pF is used for Fujitsu's logic simutation. 3. The parameters in parentheses are the values applied to the simulation. Clo-H8SU-EO
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~•



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Nlm.



HBSD



CG10 • Version Number 01 BC



I Function ITri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, CMOS Type, True) wI Noise Limit Resistance wI Pull-down Resistance Cell Symbol 1u~



to



KCL



1.550



0.067 0.036



un



(4.24)



"=tr-



OT



Propagallon Delay Parameter IIdn KCL COR2 10 KCL2



1.925 3.190 (9.99)



13 Path



Xto IN OTto X



0.056 0.080



X



C



L to Z to



1.730 (17.65)



ZtoL KCL



to



KCL



.



3.575 (1Q.63)



0.083



KCL



to



KCL



1.300 (1Q.63)



0.037



CtoX



Input Loading Factor (luI



Pin Name



2 2



OT



C



HioZ to



Pin Name



Outpul Driving Factor (luI



IN



18



1.860 (17.65)



ZtoH



.



Ell



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



LSI



(a) Measurement of tpd at LZ and ZL.



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nslpF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation.



3. The parameters in parentheses are the values applied to the simulation. C1D-H8SD-EO
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3-429



I • CG10 • Version I Number of BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



Function



I



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, TIL Type, Truej'with Noise Limit Resistance



HBR



Cell Symbol tup



"~



OT



to



KCL



1.400 1.177 (4.24)



0.067 0.036



Propagation Delay Perameter tdn · 10 KCL KCL2 COR2



2.325 3.190 (9.99)



13 Path



Xto IN OTto X



0.073 0.080



X



C LtoZ to



1.730 (17.65)



ZtoL KCL



10



KCL



·



3.575 (10.63)



0.083



KCL



to



KCL



·



1.300 (10.63)



0.037



CtoX



Input Loading Factor (Iu)



Pin Name



2 2



OT C



HloZ



10



Pin Name



Output Driving Faclor(lu)



IN



18



1.860 (17.65)



ZtoH



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



c:rI



,.,.0



LSI



LSI



,Ic



(a) Measurement of tpd at LZ and ZL.



Note: 1. The unit of



l'



~



R= 2kO



>



"'77



(b) Measurement of tpd at HZ and ZH.



KCL for paths OT, C to X is nsipF.



2. Output load capacitance of 85 pF is used lor Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the Simulation.



C1o-H8R-EO
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Sheet 1/1



I



I Page 21-100



• CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, TTL Type. True) wi Noise Limit Resistance wi Pull-up Resistance



HBRU



Cell Symbol tup



to



KCl



1.400



0.067 0.036



un



(4.24)



"~



OT



I



Propagation Delay Parameter Idn KCl KCl2 to CDR2



2.325 3.190 (9.99)



Number of BC



13 Path



Xto IN OTto X



0.073 0.080



X



C ltoZ to



1.730 (17.65)



Pin Name



Input loading Factor (Iu)



OT C



2 2



Ztol KCl



to



KCl



.



3.575 (10.63)



0.083



KCl



to



KCl



.



1.300 (10.63)



0.037



ZtoH



HtoZ to



Pin Name



Oulput Driving Faclor (Iu)



IN



18



1.860 (17.65)



CtoX



• These values are subject to external loading condition. Measurement circuns of propagation delay time at LZ. ZL. HZ and ZH are as follows:



DI



'_H"



lSI



lSI ,IC



(a) Measurement of tpd at LZ and ZL.



l'



• •



R=2kn



mn



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unn of KCl for paths OT. C to X is nslpF. 2. Output load capacnance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H8RU-EO
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I . CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



• Version



Function



Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA,TIL Type, True) wI Noise Limit Resistance wI Pull-down Resistance



H8RD



Cell Symbol



tu to



KCL



1.400 1.177 (4.24)



"~



OT



0.067 0.036



I



Propagation Delay Parameter llin to KCL KCl2 CDR2



2.325 3.190 (9.99)



NumberolBC



13 Path



XtolN OTto X



0.073 0.080



X



C ZtoL



LtoZ KCL



to



1.730 (17.65)



KCL



3.575 (10.63)



0.083



KCL



to



KCL



1.300 (10.63)



0.037



CtoX



Input Loading Factor (Iu)



Pin Name



2 2



OT C



HtoZ to



Pin Name



Output Driving Factor (Iu)



IN



18



IDII



.



to



1.860 (17.65)



Zto H



.



• These values are subject to external loading condition. Measurement circuHs 01 propagation delay time at LZ, ZL, HZ and ZH are as lollows:



DIM" LSI



LSI



lc



.



R=2kil



!"



1,C 1,



(a) Measurement 01 tpel at LZ and ZL.



IT. In



(b) Measurement 01 tpel at HZ and ZH.



Note: 1. The unH of KCL lor paths OT, C to X is nslpF. 2. Output load capacHance 0185 pF is used lor Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1Q-H8RD-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Name



Function



"Version I Number 01 BC



I



Power Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=24mA, True)



HBW2 Cell



Symbol tup



to 0.663 3.050 (4.50)



"=tr



OT



KCL 0.017 0.017



LtoZ to 4.800 (22.74)



Input Loading Factor (Iu) 2 2



OT



C



Output Driving Factor (Iu)



Pin Name IN



Path Xto IN OTto X



X



C



Pin Name



Propagation Delay Parameter tdn ·to KCL KCL2 CDR2 1.150 0.023 10.400 0.037 (13.55)



11



ZtoL KCL



.



to 12.490 (9.01)



KCL



to



KCL



2.000 (12.49)



0.020



HtoZ to 3.620 (22.74)



KCL 0.041



CtoX



Zto H



.



36



• These values are subject to external loading condition. Measurement circuijs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



~""" LSI



LSI ,IC



(a) Measurement of tpd at LZ and ZL.



i'



;



>



R.2kQ



",In



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unij of KCLIor paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H8W2-EO
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



"Version NumberofBC



Function



I



Power Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=24mA, True) with Pull-up Resistance



HBW1



Cell Symbol



!Up



"~



10



KCL



0.663 3.050 (4.50)



0.017 0.017



Propagation Delay Parameter !dn 10 KCL KCl2 CDR2



1.150 10.400 (13.55)



11 Path



XtolN OTto X



0.023 0.037



X



OT



C ZtoL



LtoZ to



KCL



.



4.800 (22.74)



Pin Name



Input Loading Factor (Iu)



OT C



2 2



KCL



12.490 (9.01)



0.041



HloZ to



Pin Name



Output Driving Factor (Iu)



IN



36



IDI



to



3.620 (22.74)



CtoX



ZtoH KCL



.



to



KCL



2.000 (12.49)



0.020



• These values are subject to external loading condition. Measurement circuits of propagation delay time at LZ, ZL, HZ and ZH are as follows:



c:rI



,.,.0



LSI



LSi l,C



(a) Measurement of tpd at LZ and ZL.



l' "''" >-



R = 2 kCl



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are It e values applied to the simulation. C1D-H8Wl-EO\
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Number 01 BC



Function



I



Power Tri-state Output with Noise Limit Resistance & Input Buffer (IOL=24mA, True) with Pull-down Resistance



H8WO



Cell Symbol tup



to



KCL



Q.663 3.050 (4.50)



"~



OT



0.017 0.017



Propagation Delay Parameter tIln to KCL KCl2 CDR2



1.150 10.400 (13.55)



11 Path



Xto IN OTto X



0.023 0.037



X



C LtoZ



.



4.800 (22.74)



Pin Name



Input Loedlng Factor (Iu)



OT C



2 2



ZtoL KCL



to



to



KCL



12.490 (9.01)



0.041



HtoZ to



Pin Name



Output Driving Factor (Iu)



IN



36



3.620 (22.74)



CtoX



ZtoH KCL



.



to



KCL



2.000 (12.49)



0.020



• These values are subject to external loading condition. Measurement circuns of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



,."e



LSI



LSI



,Ic



Ic .. ,I



(a) Measurement of tpd at LZ and ZL.



R=2kQ



",77



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unit of KCL for paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C10-H8WO-EO
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I " CG10



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



"Version Numbero! BC



Function



I



Power Tri-state Output wI Noise Umit Resistance & CMOS Interface Input Buffer (IOL=24mA. True)



HBE2



Cell Symbol IUp



'"~



OT



to



KCL



0.575 3.050 (4.50)



0.017 0.017



Propagation Delay Parameler tdn KCL KCL2 CDR2 10



0.831 10.400 (13.55)



11 Path



XtolN OTto X



0.023 0.037



X



C LtoZ



.



4.800 (22.74)



Pin Name



Input Loading Faclor(lu)



OT C



2 2



ZIoL KCL



10



to



KCL



12.490 (9.01)



0.041



ZIO H



HloZ 10



Pin Name



Oulput Driving Faclor(lu)



IN



36



3.620 (22.74)



CtoX



KCL



.



10



KCL



2.000 (12.49)



0.020



• These values are subject to external loading condition. Measurement circu~s of propagation delay time at LZ. ZL, HZ and ZH are as follows:



DI LSI



,.,.0 LSI



,Ic



(a) Measurement of tpd at LZ and ZL.



1c



,I



~



R=2kQ



?'



nh7



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nsipF. 2. Output load capacitance of 85 pF is used lor Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. Clo-H8E2-EO
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I " CG10 • Version I Number of BC



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION Cell Name



Function



Power Tri-state Output wI Noise Limit Resistance



HBE1



& CMOS Input Buffer (IOL=24mA, True) wI Pull-up Resistance Cell Symbol \Up



"=tr-



OT



to



KCL



0.575 3.050 (4.50)



0.017 0.017



I



Propagation Delay Parameter !dn to KCL KCl2 CDR2



0.831 10.400 (13.55)



11 Path



XtolN OTto X



0.023 0.037



X



C



LtoZ to



.



4.800 (22.74)



Pin Name



Input Loading Factor (Iu)



OT C



2 2



ZtoL KCL



10



KCL



12.490 (9.01)



0.041



H 10Z 10



Pin Name



Oulput Driving Faclor (Iu)



IN



36



3.620 (22.74)



CtoX



Zto H KCL



.



to



KCL



2.000 (12.49)



0.020



• These values are subject to ex1ernalloading condition. Measurement circuns of propagation delay time at L2, ZL, HZ and ZH are as follows:



DI LSI



,.an LSI



,rc



(a) Measurement of tpd at L2 and ZL.



1,



R=2kQ



"77



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unn of KCL for paths OT, C to X is nsipF. 2. Output load capacnance of 85 pF is used for Fujitsu's logic simulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-H8E1-EO
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I • CG10 • Version



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION



I



Cell Nam.



j Number of BC



Function



II



Power Tri-state Output wI Noise Umit Resistance & CMOS Input Buffer (IOL=24mA, True) wI Pull-down Resistance



HBEO



Propagation Delay Parameter Idn



Cell Symbol



tu



"=tr-



OT



to



KCL



0,575 3,050 (4.50)



0,017 0.017



KCL



' to



0,831 10,400 (13,55)



Path



CDR2



KCL2



11



XtolN OTtoX



0,023 0.037



X



C



LtoZ



ZtoL KCL



to



.



4,800 (22,74)



to



KCL



12.490 (9.01)



0,041



CtoX



Input LoadIng Factor (Iu)



PIn Name



2 2



OT



C



HIoZ 10



Pin Name



Oulpul DrIvIng Faclor (Iu)



IN



36



3,620 (22.74)



ZtoH KCL



.



to



KCL



2.000 (12.49)



0,020



• These values are subject to external loading condition. Measurement circuHs of propagation delay time at LZ, ZL, HZ and ZH are as follows:



DI



,_,,0



LSI



LSI



lc



,I



,LC (a) Measurement of tpd at LZ and ZL.



~ R~2kn



;.



nm



(b) Measurement of tpd at HZ and ZH.



Note: 1. The unH of KCL for paths OT, C to X is nslpF. 2. Output load capacHance of 85 pF is used for Fujitsu's logic sirrulation. 3. The parameters in parentheses are the values applied to the simulation. C1D-H8ED-EO
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Appendix A: General AC Specifications



Mlmlmum/maxlmum Delay Multipliers (Recommended Operating Conditions, Ta



=0 to 70°C, V



Delay Multipliers



Min.



Max.



Pre-layout Simulation



0.35



1.65



Post-layout Simulation



0.40



1.60



DD



= 5 V±S%



..
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Appendix B: Hierarchical Structure Hierarchical blocks (or Functional Logic Blocks) within other hierarchical blocks are user-defined groups of cells laid out in close proximity to each other in both X and Y dimensions of the array.



The hierarchical method of design allows circuit sections to be placed within the array at positions relative to each other. This is made possible by the designer's defining and placing functional logic blocks within the hierarchy and thus contrOlling path lengths.



There are five levels of hierarchy, also referred to as Functional Logic Blocks (FLBs). The design rules regarding what may and what must appear at certain levels are condensed in the diagram below.



All 1/0 buffers and their associated circuitry must be defined immediately beneath the chip level with the FLB1 blocks. Nothing but 1/0 buffers may be so defined. If pull-up or pull-down cells (A01 s or XOOs) are required for unused inputs of the 1/0 buffers, they must also be defined at this level. Unit cells (UC) may be defined at each level.



For optimum delay characteristics, Level 2 blocks should be defined under each of the Level 1 blocks, Level 3 Blocks under Level 2 blocks, and so on. Unit cells should be defined under Level 4.
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Appendix C: Estimation Tables for Metal Loading CG10272 (2700-gate device) Clock Net NO!



CL(lu)



NO!



CK20, CK40 CL (Iu)



CK60, CK80 CL(lu)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-75 76 -100



2.3 4.9 6.7 7.8 8.5 9.3 10.2 10.5 10.8 11.0 11.0 11.3 11.4 11.7 11.7 12.7 14.4 14.8 16.3



1



2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-80



8.3 8.3 15.8 15.8 23.3 23.3 30.7 30.7 34.7 34.7 35.0 35.0 35.4 35.4 35.4 35.8 38.8 42.8



12.9 12.9 24.9 24.9 36.9 36.9 48.9 48.9 55.2 55.2 55.5 55.5 55.9 55.9 55.9 56.3 59.3 63.3



NO!



CK20, CK40



CK60, CK80



CL(lu)



CL(lu)



8.9 8.9 16.9 16.9 24.9 24.9 32.9 32.9 41.0 41.0 41.4



14.0 14.0 27.3 27.3 40.4 40.4 53.5 53.5 66.8 66.8 67.2 67.2 67.7 67.7 67.7 68.0 71.2 75.3



CG10342 (3400-gate device) Clock Net NO!



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-75 76-100



CL(lu)



2.8 5.9 8.0 9.3 10.3 11.2 12.2 12.7 13.0 13.4 13.4 13.5 13.7 14.0 14.0 15.2 17.4 17.9 19.7



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51 -80



41.4



41.8 41.8 41.8 42.3 45.4 49.5



Continued on next page
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Appendix C: Estimation Tables for Metal Loading CG10492 (490O-gate device) Clock Net NDI



CL(lu)



NDI



CK20,CK40 CL(Iu)



CK60,CKBO CL(Iu)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-75 76-100



3.3 7.2 9.7 11.3 12.5 13.5 14.8 15.4 15.8 16.2 16.2 16.4 16.5 17.0 17.0 18.4 21.0 21.7 23.8



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-80



9.7 9.7 18.5 18.5 27.3 27.3 36.2 36.2 44.9 44.9 53.8 53.8 54.2 54.2 54.2 54.7 57.9 62.3



15.8 15.8 30.7 30.7 45.5 45.5 60.4 60.4 75.3 75.3 90.2 90.2 90.5 90.5 90.5 91.0 94.3 98.7



CG10572 (5700-gate device) Clock Net NI)I



CL(lu)



NDI



CK20,CK40 CL (Iu)



CK60, CK80 CL (Iu)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-75 76 -100



3.8 8.2 11.1 12.9 14.4 15.5 17.0 17.6 18.1 18.5 18.5 18.8 18.9 19.5 19.5 21.1 24.1 24.8 27.3



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-80



10.0 10.0 19.4 19.4 28.6 28.6 38.1 38.1 46.7 46.7 60.6 60.6 60.9 60.9 60.9 61.5 64.6 69.4



16.7 16.7 32.6 32.6 46.5 46.5 64.5 64.5 79.6 79.6 101.0 101.0 101.7 101.7 101.7 102.7 107.9 115.9 Contmued on next page
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Appendix C: Estimation Tables for Metal Loading CG10672 (6700-gate device) Not



Within Block CL(lu)



Not



Inter-Block CL(lu)



Not



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31 -50 51 -75 76 -100



2.0 4.4 5.9 6.9 7.7 8.3 9.0 9.4 9.7 9.9 9.9 10.0 10.3 10.5 10.5 11.4 13.0 13.3 14.7



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31 -50 51 -80 76 -100



4.4 9.5 12.8 15.0 16.7 18.0 19.7 20.4 21.0 21.5 21.5 21.8 22.0 22.7 22.7 24.5 28.0 28.8 31.7



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31 -50 51 -80



Clock Net CK20, CK40 CK60,CKSO CL(lu) CL(lu) 12.4 18.7 30.2 36.5



16.5 31.0 46.7 61.2



-



-



-



-



-



-



-



-



-



-



-



-



-



-



-



-



CG10103 (10000-gate device) Not



Within Block CL(lu)



Not



Inter-Block CL(lu)



Not



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 -30 31-50 51-75 76-100



2.8 5.9 8.0 9.3 10.3 11.2 12.2 12.7 13.0 13.4 13.4 13.5 13.7 14.0 14.0 15.2 17.4 17.9 19.7



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31-50 51-80 76-100



5.3 11.5 15.5 18.2 20.0 21.7 23.7 24.7 25.3 26.0 26.0 26.3 26.7 27.3 27.3 29.5 33.9 34.8 38.2



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16-30 31 -50 51-80



Clock Net CK20, CK40 CK60, CKSO CL (Iu) CL(lu) 14.8 22.3 36.2 43.7



19.7 37.2 56.0 73.4



-



-



-



-



-



-



-



-



-



-



-



-



-



-



-



Continued on next page
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Appendix C: Estimation Tables for Metal Loading CG10133 (13000-gate device) NOI



Within Block CL(lu)



NOI



Inter-Block CL (Iu)



NOI



1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16-30 31-50 51-75 76-100



3.3 7.2 9.7 11.3 12.5 13.5 14.B 15.4 15.B 16.2 16.2 16.4 16.5 17.0 17.0 1B.4 21.0 21.7 23.B



1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16-30 31-50 51-BO 76-100



6.2 13.5 1B.2 21.3 23.5 25.4 27.B 2B.9 29.7 30.4 30.4 30.B 31.3 32.0 32.0 34.7 39.7 40.B 44.B



1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16-30 31-50 51-BO



Clock Net CK20, CK40 CK60, CK80 CL(lu) CL(IU) 17.2 25.9 42.2 51.0



-



-



-



-



-



22.9 43.4 65.4 B5.9



-



-



-



-



"Inter-Block" tables must be applied to a net which has an inter-block connection. If a net, for example, has three NDI in a block and one NDI in a different block, NDI = 4 of the "Inter-Block" table must be applied.
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Appendix 0: Available Package Types CG10 CMOS Available Package Types CG10272



CG10342



,.".



CG10492



•



•



•



DIP40



• • •



•



•



•



• •



DIP48



SH-DIP42



•



SH-DIP64



CG10692



• •



• • • •



• • •



• •



•



.....



OFP80 OFP100



• • •



CG10133



.... ·.,.·,i,



• • •



OFP48 OFP64



CG10103



..



DIP28



DIP42



CG10572



..'.... ,.,



• • •



• • •



• • •



OFP120



•



OFP160



•



• •



• • •



•



• •



OFP196



SOFP64 SOFP100



•



• •



•



•



SOFP176 SOFP208



P(lA (Pln~,.i~~~r~)'Packrigii) PGA64 PGA88 PGA135



• • •



..



:,.',;.



•



• •



PGA179



i··:i>



......



• • • •



....



..,



•



• • •



• •



PGA208 PGA256



. . .,......



..........



• • • • • •



• • • • • .



•



PGA256



PLCC68 PLCC84



• •



• •



• •



• •



... .. ,.... •



.,



,'



,



.. . .



• •
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Appendix E: TTL 7400 Function Conversion Table TIL 7400 Series Name 7400 7401 7402 7403 7404 7405 7406 7407 7408 7409 7410 7411 7412 7413 7414 7415 7418 7419 7420 7421 7422 7423 7424 7425 7426 7427 7428 7430 7432 7433 7434 7435 7437 7438/9 7440 7442 7443 7444 7445 7446 7447 7448 7449 7450 7451 7452 7453 7454 7455 7460 7461 7462 7464 7465



Quad 2-input NAND Quad 2-input NAND, Open Collector Outputs Quad 2-input NOR Quad 2-input NAND, Open Collector Outputs Hex Inverter Hex Inverter, Open Collector Outputs Hex Inverter/Buffer, Open Collector Outputs Hex Buffer, Open Collector Outputs Quad 2-input AND Quad 2-input AND, Open Collector Outputs Triple 3-input NAND Triple 3-input AND Triple 3-NAND, Open Collector Outputs Dual4-input NAND, Schmitt Trigger Hex Schmitt Trigger Inverter Triple 3-input AND, Open Collector Outputs Dual4-input NAND, Schmitt Trigger Hex Schmitt Trigger Inverter Dual4-input NAND Dual4-input AND Dual4-input NAND, Open Collector Outputs Expanded Dual 4-input NOR with Strobe Quad Schmitt Trigger 2-input NAND Dual 4-input NOR with Strobe Quad 2-input NAND, High Voltage Output Triple 3-input NOR Quad 2-input NOR Buffer 8-input NAND Quad 2-input OR Quad 2-input NOR Buffer, Open Collector Outputs Hex Noninverter Hex Noninverter with Open Collector Outputs Quad 2-input NAND Buffer Quad 2-input NAND Buffer, Open Collector Outputs Dual 4-input NAND Buffer BCD to Decimal Decoder EX3 to Decimal Decoder 4 to 10 Line Decoder BCD to Decimal Decoder/driver (30V) BCD to 7-segment Decoder/Driver (30V) BCD to 7-segment Decoder/Driver (15V) BCD to 7-segment Decoder/Driver BCD to 7-segment, Open Collector Outputs Dual 2-input, 2-wide AOI (One Expandable) AOI Expandable 4-wide AND-OR Expandable 4-wide AOI 4-wideAOI 2-wide 4-input AOI Dual 4-input Expander Triple 3-input Expander 4-wide AND-OR Expander 4-2-3-2AOI 4-2-3-2 AOI (Open Collector)



Number of Unit Cells



Fujitsu Basic Cells



Function



4 6 4 6 6 5 5 5 8 6 6 9 7



4x N2N T24 multiplexer 4x R2N T24 multiplexer 6x VIN R6B R6B 2 x N3N into R2N 4. N2P N8P 3x N3N 3 x N3P T33 2 x (4 x 12R to N4N) 6x 11R N8P to N2P 2 x (4 x 12R to N4N) 6 xllR 2xN4N 2x N4P 2 x N4N + N2P R4P to D23 + R4P to R2N 8 x 12R + 4 x N2N 2 x (R4P + R2N) 4 x N2N 3x R3N 4 x R2N N8B 4 x R2P



68



48 8 68 48



4 6 6 9 68



8 4



6 4 6 8



4 x R2N + N4P



7



6 x BIN



6 5



2 x N3N into R2N 4 x N2B



12



4 x N2N + N4P 2 x N4B (N4N if not power) 4xV2B+ 10xN4N 4 x V2B + lOx N4N 4xV2B+l0xN4N 4 x V2B + lOx N4N 4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P D36 + D24 2x D24 N3N + D36 + VI N into N3N D36 + D23 into N2P 2 x N3N + 2 x N2N + N4N + VI N T42 2 xN4P 3 xN3P 2 x N3N + 2 x N2N + N4N T54 T54



7 8(4) 24 24 24 24 53 53 53 53



5 4 8



7 9



6 6



6 8 10 10
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CG 10 Series Unit CeO Ubrary



CMOS Channeled Gate Arrays



TTL 7400 Function Conversion Table TIL 7400 Series Name 7470



Function ANO-gated positive-edge JK FF with Preset and Clear



or: 7471 7472



AND-gated RS MIS FF with Preset and Clear or: ANO-gated JK MIS FF with Preset and Clear



or: 7473 7474 7475 7476 7477 7478 7480 7482 7483 7484 7486 7487 7489 7490 7491 7492 7493 7494 7495 7496 7497 7498 7499 74100 74101 74102 74103 74106 74107 74108 74109 74110 74111 74112



Dual JK FF with Clear Dual positive-edge D-FF with Preset and Clear 4-bit Bistable Latch Dual JK FF with Preset and Clear 4-bit Bistable Latch Dual JK FF with Preset and Common Clear and Clock Gated Full Adder 2-bit Binary Full Adder 4-bit Binary Full Adder with Fast Carry 4-bit Magnitude Comparator Quad 2-input XOR 4-bit True/Complement Zero/One Element 64-bit (16 x 4) Memory Decade Counter (Different Implementation) 8-bit Shift Register Divide-by-12 Counter 4-bit Binary Counter 4-bit Shift Register, 2 asynchronous Presets 4-bit Shift Register, 2 asynchronous Presets, Full Implementation 4-bit Parallel-access Shift Register 5-bit Shift Register Synch 6-bit Binary Rate Multiplier 4-bit Data SelectoriStorage Register 4-bit Universal Shift Register 8-bit Bistable Latch AO-gated JK Negative-Edge FF, with Preset AND-gated JK Negative-Edge FF with Preset and Clear Dual JK FF with Clear or: Dual JK Negative-Edge FF with Preset and Clear Dual JK FF with Clear Dual JK Negative-Edge FF with Preset and Common Clear and Clock Dual JK Positive-Edge FF with Preset and Clear AND-gated JK MIS FF with Data Lockout Dual JK MIS FF with Data Lockout Dual JK Negative-Edge FF with Preset and Clear



Number of Unit Cells



Fujitsu Basic Cells 3 x V1N + 2 x N3N + N2N + R2N + FJD FD4 + 2 x N2N + R2N + VI N + R2P + 024



21 17



FD4 + 2 x N3N + 2 x 023 + 2 x V1N LT1+ 2 x N4N + N2P



19 10



V1N + 2 x N3N + N2N + R2N + FJD FD4 + N3P + N3N + V1N + 024 2x FJD



19 17 24



2x FOP LTM 2 x (FJD + N2N + R2N + VI N) LTM 2 x (FJD + N2N + R2N + VI N)



16 16 30 16 30



A1N A2N A4H MC4 4xX2N 4 x N2N + VI N + 4 x N2N 2 x DE6 + VI N + 16 x LT4 + 5 x (V2B + TSA) + 10 x V2B 2 x (FOP + FDO + N2P + N2N + R2N) + V1N 4 x N2P + 2 x R2P + N2N + C41 + LTI 2x FDS+ V1N 4 x FDO + 2 x V1N + 2 x R2N + N2N C41 + N2N (for the resets) FS3



8 16 48 42 12 17 298 39 41 41 33 25 34



4 x FOP + 4 x 024 + 2 x V1N FS2 + 024 + 2 x VI N 5 x FOP + 5 x N2N + VI N(clock) FOR + 2 x FDO + 3 x VI N + 2 x N2N + 2 x N3N + 2 x N4N + 5 x N6B + 3 x N8B + R2B + X2N + 5 x X1B. FDa + T2F +4x V1N FS2 + LTK + 2 x 024 + 4 x V1N 2 x YL4 + 2 x VI N



42 34 46 122



FD3 + V1N + 3 x 024



15



FD4 + 024 + N3P + N3N 2 x FJD + 2 x V1N (for clock) 2 x (FD5 + 024 + VI N)



16 26 22



2 x (FD4 + 024 + V1N) 2 x (FJD + 2 x VI N)



24 22



2 x (FD4 + 024 + V1N)



24



2 x (FOP + V1N + 024)



22



FOP + 024 + N3P + N3N 2 x (FOP + 024 + V1N)



15 22



2 x (FD4 + 024 + V1N)



24



33 42 30
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3-450



CG10 Series Unit Cell Library



CMOS Channeled Gate Arrays



TTL 7400 Function Conversion Table TTL 7400 Series Name 74113 74114



74138 74139 74141 74145 74147



Dual JK Negative-Edge FF with Preset Dual JK Negative-Edge FF with Preset and Common Clear and Clock Dual 4-bit Latch with Clear Dual Pulse Synchronizer/Driver Quad Bus Buller with 3-state Output Quad Bus Buller with 3-state Output Quad 2-input NAND Schmitt Trigger IS-input NAND 12-input NAND with S-state Outputs Quad 3-input EXORlEXNOR Quad 2-input EXOR with Open-Collector Outputs 3-line to 6-line Decoder with Address Latch 3-line to 8-iine Decoder with Enable Dual 2-line to 4-iine Decoder BCD-to-Decimal Decoder BCD-Io- 
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