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ND4D2 4 INPUt NAND 2X DIV ievverririsosnsnsnssnsssseessssmisssssassssessessesssssnssane
ND4D5 4 Input NAND 5X Drive .......

ND4D7 4 Input NAND 7X Drive .....coceeveeernnnns

ND5 5 Input NAND 1X Drive s

ND5D2 5 Input NAND 2X Drive
ND5D4 5 Input NAND.4X Drive
ND5D6 5 Input NAND 6X Drive
ND6 6 Input NAND 1X Drive
NDeD2 6 Input NAND 2X Drive
NDED4 6 Input NAND 4X Drive ........ccvuueeee Liesessatonsisssassssaiseanssnassnsanasosasene

NDeD8 6 INPUL NAND 8X DIVE ...covivicerssnnereraresmssmssseersssssssssiesnsansssssses
ND8 8 Input NAND 1X Drive .......
ND8D2 8 Input NAND 2X Drive ......cccevnsnes PRI

ND8D4  8.Input NAND 4x Drive
ND8D8 8 Input NAND 8x Drive

NID8 Non-Inverting Buffer BX DrVe......ceecevieirrsssncmnisssisesssnssssssenssiesnnes
NID12 Non-Inverting Buffer 12X DIive.........ccccvverrermrnieseesmisnsissessesassesssns
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NIT Non-Inverting Ti-State Buffer, 1X Drive

NITD2 Non-Inverting Tti-State Buffer, 2X Drive
NITDS Non-Inverting Tri-State Buffer, 5X Drive
NITDS .. Non-Inverting Tri-State Buffer, 9X Drive

‘ NR2 2 InPUL NOR 1X DHVO....veeverreeressesssssssssssssessesssnsesssssssesseses
AVREDZ NR2D3  2INPUL NOR 3X DFVE..uurnnnrreeessseemsssssssessssseseesesissosesssessssesensesseses
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NR4 4. INPUt NOR 1X DIVE...eicriiiecnnieseseenneivenrmersaeesssssinsssssrssesesesssassane
NR4D2 4 Input NOR 2X Drive...........
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NRS&D2 5 Input NOR 2X Drive.....
. NR5D4 5 Input NOR BX DIiVe.....coiccnminmnimniiniesesinsscssensamesssmsessssssessssnsns
NRSD6 5 Input NOR 7X DIiVE...vcevensisisriinssssisissisissessssissssenssssaosssmessasnes
NRe 6 Input NOR 1X DIVE....ceoueeiriiicrcissiesseinsesssssssssisssscssasssasnes
NRéD2 6 Input NOR 2x Drive .........ccuu..
NR8 8 Input NOR 1X Drive....c..ceiueee
NR8D2 8 Input NOR 2X DIiVe.....ccuiivirecrincnsisionmaresssnensranssersssnes ereessnesnisnes 3-148
OA21 2-OR Into 2-NAND 1X DHIVE...cveieeeccrnncssansnsnsnersscessssssosserssssnssioenss 3-152
OA21D2 . 2-OR into 2-NAND 2X DIIVE .icccevcverviriscssssessssarnsrrisnsressmnessasessssssans 3-152
OA21D4  2-OR into 2-NAND 4X DIiVe.....ccceceviirrcrvrsasensesssivessuesssanessassesessenss 3-152
OA21D6 2-OR into-2-NAND BX DrIVE...c.curvcircciririiennriissimesssssesessseans 3-152
OA21l 2-0R into 2-NAND 1X DHVE ..ccovviiirarvnesressscsnismsassassesassesssessmrasasnens 3-156
~OA21ID3.  2-OR into 2-NAND BX DHVO...ciucevisiiiercnsisesmrmsssismssesemssessnssssernens 3-156
-OA21IDS  2-:OR Into 2-AND 5X Drive : :
OA21iD8 = 2-ORinto 2-AND 8X Drive
OA211 2-0R INt0 3-NAND 1X DIIV8.....ccovsivriiennrssnenncnsissssssenesssnsassasessnssses 3-160
. OA211D2 2-OR into 3-NAND 2X DrVe iivueereiveireccessesensnanns seeiresasrsssaniearstese 3-160
. OA211D3  2-OR Into 3-NAND 3X DIV8....cccovurrermrenrsrsesereseereressrasasarssssnssssns 3-160
OA211D7 2-OR into 3:-NAND. 7X DrVE ....cvvieimereserrcrsesessesersnesessnessstessessssanes 3-160
0A22 2 2-0R Into 2-NAND 1X DIive.....cccovecerersinvinenricsrsenns tresreriesansnnes 3-164
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OA22D2

2 2-OR into 2-NAND 2X Drive

OA22D3. 2 2-ORinto 2-NAND 3X Drive
OA22D7 2 2-ORinto 2-NAND 7X Drive
OA22A 2 2-OR and 12-invert-OR into 2-NAND 1X Drive ........ccccooveveenneen 3-168
OA22D2A 2-OR and 2-invert-OR into 2-NAND 2X Drive .......c.cvceeceernnirsenerenes 3-168
OR2D2 2 Input OR 2X Drive
OR2D4 . 2Input'OR 4X Drive
OR2D8 2 Input OR 8X Drive
OR3 3 Input OR 1X Drive
OR3D3 3 Input OR 3X Drive
OR3D6 3 INPUt OR BX DIV wu..vcevircriecitcisisnssssisecissieesesiasnne 3172
OR3D8 B INPUt OR BX DIVE ..ucverisiicniicnsnesiisetsssniscnesnesasssnsscssnes 3-172
OR4 4 INPUL OR 1X DIIVE ...ceeceiriciorencrniesisssssossisnssmnnssnsssninsssssssesessnans 3-176
OR4D2 4 INPUt OR.2X DIVE c..ccuiiiiiviniiciiniciiceniisnescesinissssninissssssssnesssnns 3-176
OR4D5 4.Input OR SX DIVE ...iiviieiriniesiiiivisnsessssssesmmessosssassisesnesssssssesnans 3-176
ORA4D7 4 Input OR 7X DHVE ..ccvriirecmionissisiisensrsnssesssnssssassassssessssessssssessanes 3-176
ORS5 5,INpUt OR-IX DIV ..ottt snsnnesesnse e ssassesesns 3-180
ORSD2 5 Input OR 2X DHVE ...ciineeiiinniiiciininnnnccinenisneenisnsssesssesessssssasnses 3-180
XN2 2 Input Exclusive NOR 1X Drive......cccniivinecannnns ssvisisnssaesernsanss 3-182
XN2D2 2 Input Exclusive NOR 2X DrVe......ccciiiiennernnneenniesnesesnens 3-182
XN2D3 2 Input Exclusive NOR BX Drive........iaiiiiinesmsmmesninmesnssnnse 3-182
XN2D5. 2 Input Exclusive NOR SX DHVE........ccerrmreermrseresnesesssesssmsssessens 3-182
XN3 3 Input Exclusive NOR 1X DrVe.....ccveeeiersnnsnninnsssnnsussssesssnssesens 3-186
XN3D3 3 Input Exclusive NOR 3X Drive.....cccuvimvinisisiseninsessnsnnenenes 3-186
X02 2 Input Exclusive OR 1X DIVE ......cccienrisnnnmmiisssisonnnisssesssinennes 3-188
X02D2:. 2 Input EXCIUSiVe OR 2X DHVE ....oecvmrmivrvenrrsssrssssmsnsessesssssessssaees 3-188
X02D3 2 Input Exclusive OR 38X Drive .....ccccvvrnmsineerisecnnnnessicssessssnsmesnnns 3-188
X02D5 2 Input Exclusive OR 5X DHVE ........ccvmiemecernsinnesseneesesssesssesnsncns 3-188
X03 3 Input.Exclusive OR 1X DIVE ......ccccvinvevcnnninnecrnenmrrnensessssesassrens 3-192
= XO3D3 3 Input Exclusive OR 3X DHVe ........ccceeecernireienernneesrnssnensesnrenns 3-192
3.3 Multiplexers and Decoders
DC4 2> 4 Non-Inverting Decoder 1X DVe .......ccceemsiivsivsvsssnreresrssnnns
DC4D2 2 > 4 Non-Inverting Decoder 2X DIiVe .........ccecerreneierenseesnesensnens
DC4D4 2 >.4 Non-Inverting Decoder 4X Drve .........cerencceninnseseenaseens
DC4I 2 > 4 Inverting Decoder 1X DrVe .......cceivuuinnenivimensnssssesensisnasens
DC4ID2 2> 4.Inverting Decoder 2X DIIVe .......ccvieceviniicsssncninnenessnssaenees
DC4ID4 2> 4 inverting Decoder 4X DIIVE ........cuireerunressssnnrriresssmsesennens
MXx2 2> 1 Non-Inverting Mux 1X Drive ......ccccccceuervnnee
MX2D3 2 > 1 Non-Inverting Mux 3X Drive .......c...cceeernuene.
MX2X4 4-Bit 2 > 1 Non-Inverting Mux 1X Drive
MX2D2X4 4-Bit 2 > 1 Non-Inverting Mux 2X Drive
MXx2i 2> 1 Inverting Mux 1X Drive............. Mesessasssesssssavesesnissanaennssnsnnernens
MX2ID2 2> 1 Inverting MUX 2X DEIVE.......cccvivererrresnernensssesssrsesasssesssnsessssens 3-210
MX2ID3 . 2> 1 Inverting MuX 3X DIiVE ......eceruiverisssscrnsnnrosessmrissisessssesassnenens 3-210
MX2IX4  4-Bit2 > 1 Inverting Mux 1X Drive.........cccecerirmsmesessssiivmmessssnsessnsenes 3-214
MX21D2X4 4-Bit 2 > 1 Inverting Mux 2X Drive...c.....vveererereemnisissersesssrssennens 3-214
MX2IA 2> 1 Inverting Mux:1X Drive with separate S and SNinputs........ 3-220
MX2ID2A 2 > 1 Inverting Mux 2X Drive with separate S and SN inputs........ 3-220
MX2ID4A - 2 > 1:nverting Mux 4X Drive with separate S and SN inputs........ 3-220
MX3I 3> 1 INVerting MUX 1X DIV .....cocereiurenresiennereeenssssssesersessrsssssssnens
MX3ID2 3> 1 Inverting Mux 2X Drive............. '
MX3ID4 3> 1 Inverting-Mux 4X Drive..............
MX4 4 > 1 Non-inverting Mux 1X Drive ;
. MX4D2 4 > 1 Non-inverting Mux 2X DIive ......c..ceccvnrnerernee reresseeesaenesenes 3-228
vi
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MX8
MX8D2

3.4 Latches

LD1
LD1D2
LD1D2Q
LD1D4Q
LD1A
LD1B

i LDi1S
LD1SD2
LD1X4
LD2
LD2@
LD2D3Q
LD4

# LD4D2Q

LD4D4Q

LDS
LDsD2
LDsSD2Q
LD5D4Q
LD5X4
LD6e
LDeD2
LDeQ

LDED3Q

LS1
LS1D3

3.5 Adders
FA
FAD2
FAD4
FADB
HA
HAD2
HAD4

3.6 Flip-Flops
FD1
FD1D2
FD1D2Q
FD1D4Q
FD1S
FDtsD2

8> 1 Non-inverting MuX 1X DriVe ........cccccnerrenseneennussssssssserssrasnenes 3-232
8 > 1 Non-inverting Mux 2X Drive .................. tereesssineeriseesreraesseans 3-232

D-Latch Active High Gate, 2X Drive
D-Latch Active High Gate, Q Output Only, 2X Drive......ccc.eceeenenee. 3-242
D-Latch Active High Gate, 4X DIive .........ccecvevimrnecesserinneseccnonees

D-Latch Active High Gate, 3-State, 1X Drive........cccccesimrueevercrennen.

D-Latch, 3-State, with separate WR, WRN............
D-Latch Active High Gate with Scan, 1X Drive......
D-Latch Active High Gate with Scan, 2X Drive......
4-Bit D-Latch Active High Gate,1X Drive........... ree
D-Lateh Active High Gate with Reset,1X Drive .........cceceevriureernnnces

D-Latch Active High Gate with Reset, Q Output Only, 1X Drive.... 3-262
D-Latch Active High Gate with Reset, Q Output Only, 3X Drive.... 3-262

D-Latch Active High Gate with Set, Reset, X Drive .........ccevvrevsnens 3-266
D-Latch Active High Gate with Set, Reset, Q Output Only

DX DFIVE ettt ssssstssssnssasesssrsssssessissnesssssonsnsssasassons 3-270
D-Latch Active High Gate with Set, Reset, Q Output Only

AX DIIVE cvviiriisinsiiiiissesssissssissssisessissesssnsssssssssssssssssssssssssssssssens 3-270
D-Latch Active Low Gate, 1X DrVe .....cccuvercivnrismmisessssesssssssesnaess 3-274
D-Latch Active Low Gate, 2X DrVe ......cvveeerinieecsssessnnsesssssesenees 3-274
D-Latch Active Low. Gate, Q Output Only, 2X Drive .......cecceusersineee 3-278
D-Latch Active Low Gate, Q Output Only, 4X Drive .........ccceeerureens 3-278
4-Bit D-Latch Active Low Gate,1X Drive..........ccccerniinineeeeninnenss 3-280
D-Latch Active Low Gate with Reset,1X Drive ........cccceeeverrrnncnee. 3-284
D-Latch Active Low Gate with Reset, 2X Drive .........ccceceeermnecennnns 3-284
D-Latch Active Low Gate with Reset, Q Output Only

X DIIVO ettt asssniecs st ssesssssssessisnssnsssssesssanssssssssnsness 3-288
D-Latch Active Low Gate with Reset, Q Output Only

) QI 1117 SRR rrreeessant st sasstnanss 3-288
SR Latch with separate Gate inputs, 1X Drive ......c.ccciernmreeeninsnens 3-292

SR Latch with separate Gate inputs, 83X Drive .......eecvverneessnnsenns 3-292

Full Adder 1X Drive
Full Adder 2X Drive
Full Adder 4X Drive
Full Adder 6X Drive
Half Adder 1X Drive
Half-Adder 2X Drive
Half Adder 4X Drive

D Flip:Flop, Positive Edge Trigger, 2X Drive...
D Flip-Flop, Positive Edge Trigger, Q Output Only, 2X Drive......... 3-308

D Flip-Flop, Positive- Edge Trigger, Q Output Only, 4X Drive......... 3-308
D Flip-Flop:with Scan, Positive Edge Trigger, 1X Drive...........ce.... 3-310
D Flip-Flop with Scan, Positive Edge Trigger, 2X Drive................. 3-310

FD1SD2Q D Flip-Flop with Scan, Positive Edge Trigget,
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Q Output Only, 2X Drive........... ieseesrseie et sn s n e e e aeanes
FD1SD4Q" D Flip-Flop with Scan, Positive Edge Tngger

Q Output Only, 2X DriVE ...coumrcerresnircerssiaccmsiese e siessnaees
FD1X4 4-Bit D Flip-Flop, Positive Edge Trigger, 1X Drive .......cccceeunueee
FD1D2X4Q'4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only,

LD 0 1= T
FD1D4X4Q 4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only,

IX DFIVO cviiiisissiieesicesiesiissssessmseesmsesessesssseesssmsessanssessssaens
FD2 " D Flip-Flop with Reset, Positive Edge Trigger, 1X Drive...........

FD2D2 D Flip-Flop with Reset, Positive Edge Trigger, 2X Drive...........
FD2D2Q D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only,

FD2D4Q D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only,

AX DIV ceceeireerniieisisinssssseesinaessiseessesssessessesssssssisessssnessesessss
FD2Ss D Flip-Flop with Reset Scan Positive Edge Trigger, 1X Drive.
FD2SD2 D Flip-Flop with Reset, Scan, Positive Edge Trigger, 2X Drive.
FD2SD2Q D Flip-Flop with Reset, Scan, Positive Edge Trigger,

Q Output ONly, 2X DIV ...t sisessssasssssanne
FD2SD4Q D Flip-Flop with Reset, Scan, Positive Edge Trigger,

Q Output Only, 4X DHVE ....cooveriniiiisininsisensessnissniemaiiniens
FD2X4 4-Bit D Flip-Flop with Reset, Positive Edge Trigger, 1X Drive ..
FD2D2X4Q 4-Bit D Flip-Flop with Reset, Positive Edge Trigger,

Q Output Only, 2X DHVO ....cocrmverrieninintnsiisisnieesnieeninne
FD2D4X4Q 4-Bit D Flip-Flop with Reset, Positive Edge Trigger,

Q Output Only, 4X DIV .....coverimeniniisnisisensisisssesiisansnenniees
FD3 D Flip-Flop with Set, Positive Edge Trigger, 1X Drive...............
FD3D2 D Flip-Flop with Set, Positive Edge Trigger, 2X Drive...............
FD3S D Flip-Flop with Set, Scan, Positive Edge Trigger, 1X Drive.....
FD3SD2 D Flip-Flop with Set, Scan, Positive Edge Trigger, 2X Drive.....
FD4 D Flip-Flop, Set and Resat, Positive Edge Trigger, 1X Drive....
FD4D2 D Flip-Flop, Set and Reset, Positive Edge Trigger, 2X Drive....
FD4D2Q D Flip-Flop, Set and Reset, Positive Edge Trigger,

Q Output ONly, 2X DHVE ....icrceeccninnenninrsssssnmsssesinmssssmscsssansies
FD4D4Q D Flip-Flop, Set and Reset, Positive Edge Trigger,

Q Output Only, 4X DIIVE .....ceeiineerinicciniicnsineenssssnsnneans

FD4S . D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 1X Drive.....

FD4SD2 D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 2X Drive
FD4SD2Q D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger,

Q Output Only, 2X DHVE .....cviviiirnrncninniinsenssninessimessmen
FD4SD4Q D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger,
Q Output Only, 4X DrVe ....coceeeriiiennnicceenscessecnsnnaesnsseans
FD4D2X4Q 4-Bit D Flip-Flop, Set, Reset, Positive Edge Trigger,
Q Output Only, 2X DFiVe .c..ivviisincsinsesseisircssmnssessseesesssssnesens
FD4D4X4Q 4-Bit D Flip-Flop, Set, Reset, Positive Edge Trigger,
Q Output-Only, 4X DHVe ......covviiirinssiriiensisninniianmee
FDS D Flip-Flop, Negative Edge Trigger,1X Drive.....c.c.ceevennceneriuens
FD5D2 D Flip-Fiop with Negative Edge Trigger, 2X Drive .........cceeuuuens
FD5D2Q . D:Flip-Flop with Negative Edge Trigger,
Q'Output Only, 2X DIHVB .....ieceiinmeisimcssismessninssiessrasessessesses
FDSD4Q D Flip-Flop with Negative Edge Trigger,
- Q Output Only, 4X DV c.c.eccecriiiiiinisicin e
FD5SD2Q D Flip-Flop with Scan, Negative Edge Trigger,
~Q OUtPUL ONY, 2X DIVE ...cecrreiriinnssesiinnnsiinsesessicsessnesicenssessess

FD5SD4Q D Flip-Flop withScan, Negative Edge Trlgger,_
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Q Output Only, 4X DIVE ....ccoerisiiinsisisissivesnsnisisssssissoersaesisessmress 3-386

FD5X4 4-Bit D Flip-Flop with Negative Edge Trlgger ................................ 3-390
FD5D2X4Q 4-Bit D Flip-Flop with Negative Edge Trigger,

Q Output Only, 2X DIV ...coviriiecieniisccnniesisisssssnssesssssessessssssssnses 3-394
FD5D4X4Q 4-Bit D Flip-Flop with Negative Edge Trigger,

Q OUtput Orily, AX DIV ......ceieeeenirenirisisrssssessssssesssessasssssesenns 3-394
FD8& D Flip-Flop with Reset, Negative Edge Trigger,1X Drive............... 3-398
FD6D2 D Flip-Flop with Reset, Negative Edge Trigger, 2X Drive.............. 3-398
FD6D2Q D Flip-Flop with Resst, Negative Edge Trigger,

Q Output Only, 2X DIV ...cveveeiiirinienseessisssensisssesssissesmasssnnessnnne 3-402
FDED4Q D Flip-Flop with Reset, Negative Edge Trigger,

Q Output Only, 4X DIVE .....cocmiiiiiniiiissssnnnisensesisessssssneesinessnens 3-402
FDeSD2Q D Flip-Flop with Reset, Scan, Negative Edge Trigger,

Q OUutput Only, 2X DIV ...ovvirriiiiississsesssssesssssnessessnnsmsssessesssesens 3-406
FD6SD4Q D Flip-Flop with Reset, Scan, Negative Edge Trigger,

Q Output Only, 4X DIV ...covreiriineneserssiinsisiecssssnieessiseesenseereesanes 3-406
FDED2X4Q 4-Bit D Flip-Flop with Reset, Negative Edge Trigger,

Q Output Only, 2X DHVE .......cccerrerrernninieerereessnenessissesesnssssenans 3-410
FD6D4X4Q 4-Bit D Flip-Flop with Reset, Negative Edge Trigget,

Q Output Only, 4X DFVE ....cuviicinicirieniniisssssensissssssssessssessas 3-410
FD7 D Flip-Flop with Set, Negative Edge Trigger, 1X Drive........cecuvuene 3-416
FD7D2 D Flip-Flop with Set and 2X DIiVe .......cccorueeereessnrisssnssesesnsssssnans 3-416
FD8 D Flip-Flop, Set and Reset, Negative Edge Trigger, 1X Drive....... 3-420
FD8D2 D Flip-Flop, Set and Reset, Negative Edge Trigger, 2X Drive....... 3-420
FD8D2Q D Flip-Flop, Set and Reset, Negative Edge Trigger,

Q Output Only, 2X DHVE ...covuriisiiiiiniriscsecsesansinsssesissessssnsssssssenses 3-424
FD8D4Q D Flip-Flop, Set and Reset, Negative Edge Trigger,

Q Output ONlY, 4X DIV ..ccvrriieiiitiscsssssisssisinsrssssssnesssssinssnnssenens 3-424
FD8SD2Q D Flip-Flop, Set and Reset, Scan, Negative Edge Trigger,

’ Q OULPUL ONIY, 2X DHVE ....ecerreeeeereriretsesenssenssesesesssssessessesesseessssnns 3-428

FD8SD4Q D Flip-Flop, Set and Reset, Scan, Negative Edge Trigger,

Q OUutput Only, 4X DHVE c..coviriiieirnisieiianssessesssesnsssssnmnessessssseesaans 3-428
FD8D2X4Q 4-Bit D Flip-Flop, Set and Reset, Negative Edge Trigger,

Q OUutput ONlY, 2X DFIVE ...cueirecrecreesirssissscsscsesessseneessmnessssesenssenans 3-432
FD8D4X4Q 4-Bit D Flip-Flop, Set and Reset, Negative Edge Trigget,

Q Output ONly, 4X DIV c.c.vovecereeriisinssiiresenssssssecsssnnssmsseesssssnnens 3-432
FG1 D Flip-Flop with CK Enable, Positive Edge Trigger, 1X Drive......... 3-438
FG1X4 4-Bit D Flip-Flop, CK Enable, Positive Edge Trigger, 1X Drive ...... 3-440
FG2 D Flip-Flop, Reset, CK Enable, Positive Edge Trigger, 1X Drive ... 3-444
FG2X4 4-Bit D Flip-Flop, Reset, CK Enable, Positive Edge Trigger,

IX DIVE .ttt assassssassann e st stans 3-446
FJ1 JK Flip-Flop, Positive Edge Trigger,1X Drive .........cccecreernnceerviinens 3-450
FJ1D2 JK Flip-Flop, Positive Edge Trigger, 2X Drive .........cccceveecerseeerenen. 3-450
FJ1S JK Flip-Flop with Scan, Positive Edge Trigger, 1X Drive. ............... 3-454
FJ1SD2  JK Flip-Flop with Scan, 2X Drive..........ccccieuerenescrsnnceenseessuesensnenes 3-454
FJ2 JK Flip-Flop with Reset, Positive Edge Trigger, 1X Drive .............. 3-458
FJ2D2 JK Flip-Flop with Reset, 2X Drive.......cceeeceecvnseermiessenseensnsensnnennas 3-458

FJ2S JK Flip-Flop with Scan; Reset, Positive Edge Trigger, 1X Drive.... 3-462
FJ28D2  JK Flip-Flop with Reset, Scan, Positive Edge Trigger, 2X Drive.... 3-462
FJ4 JK Flip-Flop with Set, Reset, Positive Edge Trigger, 1X Drive....... 3-466
FJ4D2 JK Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 1X Drive ... 3-466
FJ4S JK Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 2X Drive ... 3-470
FJ4aSD2  JK Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 2X Drive ... 3-470
FT2 Toggle Flip-Flop with Clear, Positive Edge Trigger, 1X Drive......... 3-476

ix
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FT2D2 Toggle Flip-Flop with Clear, Positive Edge Trigger, 2X Drive......... 3-476 ..
3.7 Miscellaneous Cells
Busholder _....ccovemeririenninnns SSRR—— et e s e 3-480
X
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Chapter-1: Introduction to the 5.0V 0.5.m Products

£

This databook provides basic technical information on the 5.0V HDAS000 product line, including mas-
terslice statistics, macrocell data sheets, input and output DC characteristics, cell name conventions

and Application Notes on Power and Ground rules and clock skew management.

1.1 Product Description

HDAS000, based on an advanced array architecture, supports a triple layer metal HCMOS process.
The high gate-density of this architecture results in lower on-chip noise, higher chip level performance,
and lower component cost. HDAS000 is well-suited for cost-sensitive applications that also demand

high circuit performance.

HDAS00O libraries support a de-facto standard set of macrocells. Power buffer and “Multiple Drive” ver-

sions of each macrocell are available for handling heavily loaded nets.

1.2 CAE Supponrt

HDAS000 supports popular design platforms and environments such as Verilog, Viewlogic, Mentor,
and Synopsys for front-end logic design capture and simulation, and Cadence Gate Ensemble and
SVR GARDS for back-end place-and-route. For higher simulation accuracy, HDAS000 uses the
ADVER2™ delay calculator. Macrocells are characterized using a 4 x 4 delay matrix in which the input

slope and output fanout are independently varied. Signal interconnect delay is based on RC Tree anal-

ysis.

1-1
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1.3 Libraries

HDASO000 libraries include the following design elements:

(a) 5.0V internal macrocells

(b) 5.0V internal - 5.0V interface and 5.0V internal - 3.3V interface 1/O cells
(¢) Megacells

(d) Compiled cells

(e) Macrofunctions

(f) Megafunctions

(g) Compiled functions

1.3.1 Macrocells

Macrocells are lowest level of logic functions e.g., NAND, NOR, FLIP-FLOP, etc., used for logic design.
There are 309 internal macrocells and over 700 I/O celis in the standard library. Macrocells are avail-
able in 5.0V drive strengths and have many levels of representation -- logic symbol, logic model, timing

model, transistor schematic, SPICE netlist, physical layout, and place-and-route model.

1.3.2 Megacells

Megacells are large logic functions, such as RAMs and ROMs, which have the same number of levels
of representation as macrocells. Improved silicon area efficiency and device performance are the main

reasons for using megacells. Megacells are offered in array-cell and full custom implementations.

1.3.3 Compiled Cells

Compiled cells are generated by parameter-driven compiler programs. MEMGEN™ generates single-
port and dual-port RAMs and ROMs. FIFO Builder™ and Muitiplier Builder™ programs generate
RAM-based FIFO and multiplier netlists.

1-2
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1.3.4 Macrofunctions

Macrofunctions are netlists of logic function which have the complexity of a standard MSI integrated
circuits. Macrocells are the logic building blocks. There are forty-three 7400 (TTL) compatible functions

in the library.

1.3.5 Megafunctions

Megafunctions are also netlists of logic function, but with the higher logic complexity of a standard LS|

circuit. Multipliers, barrel shifters, and 82XX Intel functions, etc., are supported in this library.

1.3.6 Compiled Functions

Compiled functions are generated by parameter-driven programs that use the macrocell library for

basic building blocks.

1-3
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1.4 Product Lines

Table 1.1: HDA9000 Products

"HDA9432 | 9,612 4,325 6,921 | 64 48
HDA9842 | 18,675 8,404 13,446 80 64
HDA9133 | 30,943 13,924 22,279 9% 80
HDA9173 | 39,930 17,569 - 28,111 106 90
HDA9223 | 50,468 22,206 35,529 116 100
HDA9293 | 69,165 29,741 47,586 132 116
HDA9363 | 85,169 36,623 58,596 144 128
HDA9463 | 109.200 46,956 75,130 160 144
HDA9573 | 136,680 57,406, 91,849 176 160
HDA9663 | 166,500 66,600 106,560 192 176
HDA9783 | 200,070 78,027 124,844 208 192
HDA9893 | 235,840 89,619 143,391 224 208
HDA9104 | 295,500 109,335 174,936 248 232
HDA9134 | 386,218 139,038 222,462 280 264
HDA9174 | 488,676 171,037 273,659 312 296
HDA9214 | 618,016 210,125 336.201 348 332
HDA9254 | 779,200 257,136 411,418 388 372
HDA9314 | 997,310 319,139 510,623 436 420
HDA9384 | 1,253,922 | 388,716 621,945 486 470
HDA9474 | 1,540,565 | 477,575 764,120 536 520
HDA9534 | 1,791,336 | 537,401 © 859,841 576 560
i Note:

(1) Usable gates are estimated; the actual number of usable gates is design dependant.
(2) VO pads can be used as VDD/VSS pads.
(3) There are four (4) dedicated VDD/VSS pads for each comer cell in the chip.
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1.5 VDD and VSS Rules and Guidelines

There are three types of VDD and VSS in this product family, each with its related bus and pad cells.
1. Core Logic
IVSS, IVDD
2. Input Buffers
RVSS, RVDD
3. Output Buffers
OVSs, ovDD

The number of VSS and VDD pads required for a specific design depends on the following factors:
Number of input and output buffers
Number of simultaneous switching inputs
Number of simultaneous switching outputs
Number of used gates and number of simultaneous switching gates

Operating frequency of the design

1.5.1 Core Logic VSS Bus and IVSS Pad Allocation Guidelines

The purpose of these guidelines is to ensure that VDD/VSS bounce due to simultaneous gate switch-
ing is kept to a minimum. Voltage bounce on the power bus could have a negative impact on gate
switching speed, and in an extreme case could even affect the functionality of the macrocells, e.g., flip-
flops and latches. Because of variations in package inductance, the number of VDD/VSS pads
required for a specific design is a function of the operating frequency of the chip, i.e., designs operating

at high frequency should use more VDD/VSS pads.

o VDD Bus width and pad requirement is half that of VSS.

o VDD/VSS Bus and Pads should be distributed evenly in the core and on all sides of the chip.
¢ Atleast one (1) IVSS pad should be used on each side of the chip.

¢ The total number of VDD pads required is half that of IVSS.

1-5
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1.5.1 Core Logic VSS Bus and IVSS Pad Allocation Guidelines (cont'd)

The number of IVSS pads required for a design can be calculated from the following expression:

Number of IVSS pads =G xS x F x 2.72 x (107 - 5)

where G = Total number of used gates (k)
S = % of simultaneous switching gates
F = Switching frequency in Mhz

1.6 Propagation Delays

Interconnect wire-length, temperature and supply voltage are the chief factors affecting propagation
delay.

1.6.1 Wire Length Loading Estimation

Loading due to interconnect wire-length can be estimated with the following expression. The result is
given in terms of number of equivalent standard loads.

Cpp = Cp,x(0.049 x 4 +0.48) +0.079 x JA +0.33

where C, = number of fan-outs in standard load

A = area of block size in mm?

Cwe = number of equivalent standard loads due to interconnect
eg., G, =7 (standard loads)

A = 25 mm?

Cwe = 5.8 (standard load)

1-6
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1.6.2 Temperature and Supply Voltage

Fig. 1.1 describes propagation delay correction factor (Kr) as a function of on-chip junction tempera-
ture (T;), and voltage delay correction factor (Ky) as a function of supply voltage (Vpp)- As a result of
increasing CMOS power dissipation, ambient and junction temperature are generally not the same.
The temperature of the die inside the package (junction temperature, T), is calculated using chip
power dissipation and the Thermal Resistance to Ambient (Oja) temperature of the package. Informa-

tion on package thermal performance can be obtained from ASPEC Application Engineers.

KT I(V
115[ 3
188]
SN IR 74 B SRR '
122
18] o vl 10 b SRRERE:
o | ooaf--to---- deeeen beeenan
10 pooennnnsy Lo ! : ! ; :
09 f-------- & : : ! : : ) '
076/ A Y T A b oeeeen beeaeos
0.7 t--/ | v N X , . ' X
-55 40 025 70 8 125 45 475 50 525 55

Temperature (T)) Supply Voltage (VDD)

Figure 1.1: Effect of Temperature and Supply Voltage on Propagation Delay

1-7
HDA9000-5.0V-rev. 1 © 1996 ASPEC Technology, Inc.



1.6.3 Propagation Delay

A circuit should be designed to operate properly within a given specification level, either commercial,

industrial or military. It is recommended that circuits be simulated for Best Case, Nominal Case and

Worst Case conditions at each specification level. The following expressions also aliow for the effect of .

process variation on circuit performance.

Worst Case:

Best Case:

Twe
Tc
tn om

Kpwe
Kppe

Twe = KppoxKpxKyxtyon = Kyextyop

Tpe = Kppe XK xKyxtyopm = Ko Xtyop

[

Worst case propagation delay
Best case propagation delay

nominal propagation delay (T, =25°C, v, =5V

and typical process parameters)
Worst case process correction factor
Best case process correction factor
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1.7 Packages

For package options for HDASO00 gate arrays, please consult your foundry representative.
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1.8 Dedicated Corner VSS/VDD Pads

The corner pads shown in Fig. 1.2 are well-suited for double bonding purposes. Pad 1 and Pad 2 can

be bonded to the same package pin.

5]
6]

2] []

ERE

il
] [

Fig. 1.2: VDD/VSS Corner Pads
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Chapter 2.0 DC Characteristics
2.1 VDD =5V 1 10%, junction temperature range -55 to +125°C.

Table 2.1: DC CHARACTERISTICS AT VDD = 5v

Vi Input Low Voltage
CMOS 0.3Vpp %
CMOS Schmitt Trigger 1.0 \
TTL 0.8 \'
TTL Schmiti Trigger 0.8 v
Vin Input High Voltage
CMOSs 0.7Vpp \Y
CMOS Schmitt Trigger 40 \
TTL ‘ 20 v
TTL Schmitt Trigger 20 \
by Input High Current ViN=Vob -10 10 pA
Input with pull-down Vin=Voo 10 180 HA
I input Low Current ViN=Vss -10 10 pA
Input with pull-down ViN=Vss -180 -10 pA
Vou Output High Voltage
Type B1 low=-1mA 24 \%
Type B2 lo= -2mA 2.4 \'
Type B4 lon= -4mA 2.4 \
Type B8 low= -8mA 24 v
Type B12 low=-12mA 24 \
Type B16 lon=-16mA 24 \
Type B20 low= -20mA 24 \'
Type B24 lon= -24mA 24 \
Voo Output Low Voltage
Type B1 loL= 1mA 04 Vv
Type B2 loL=2mA 0.4 \
Type B4 lo = 4mA 04 \
Type B8 lo = 8mA 0.4 \
Type B12 lo = 12mA 04 \
Type B16 lo = 16mA 04 \
Type B20 loL= 20mA 04 \
Type B24 loL= 24mA 0.4 v
loz 3 State Output Leakage |y _vecorVpp | -10 10 WA
loo Quiescent Supply Current | Vj=Vgg or Vpp 100’ pA
1. Depends on customer design
2-1
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2.2 Absolute Maximum Ratings

Table 2.2: Maximum Ratings

Absolute Voo DC Supply Voltage 03170

Maximum Vin DC input Voltage -0.3 to VDD +0.3

Ratings In DC Input Current +10 mA
Tsta Storage Temperature -40 to +125 °C

Recommended Voo DC Supply Voltage 45 t0 55 v

Operating Ta Commercial Temperature 0to 70 °c

Conditions Ta Industrial Temperature -40 to 85 °Cc
Ta Military Temperature 55 1o 125 °c

2-2
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Chapter 3.0 5.0V Internal Macrocells

This chapter contains datasheets for 5.0V simple logic cells, multiplexers, decoders, adders, latches

and flip-flops. Maximum fanout loading is given for each cell. This figure is the recommended standard

load, including wire capacitance.

Tables 3.1 through 3.6 list 5.0V internal macrocells alphabetically by type, with size, input loading,

description and the page number where the datasheet may be found.
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Table 3.1: Simple Logic Cells
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AD2D2 2 AB=1,1 2 Input AND 2X Drive 3-20
AD2D4 3 AB, =11 2 Input AND 4X Drive 3-20
AD2D6 4 AB,=1,1 2 Input AND 6X Drive 3-20
AD3 2 ABC=1,1,1 3 Input AND 1X Drive 3-22
AD3D3 3 ABC=1,1,1 3 Input AND 3X Drive 3-22
AD3D5 4 ABC=1,11 3 Input AND 5X Drive 3-22
AD3D8 7 ABC=22.2 3 Input AND 8X Drive 3-22
AD4D2 3 ABCD=11,11 4 input AND 2X Drive 3-26
AD4D4 4 ABCD=11,1,1 4 Input AND 4X Drive 3-26
AD4D6 5 ABCD=2222 4 Input AND 86X Drive 3-26
ADS5 3 ABCDE=11,11,1 5 Input AND 1X Drive 3-30
ADSD3 4 ABCDE=1,1,1,11 5 Input AND 3X Drive 3-30
AD5D6 8 ABCDE=22222 5 input AND 6X Drive 3-30
AO21 2 AB,C=1,1,1 2-AND into 2-NOR 1X Drive 3-34
AO21D2 3 AB,C=222 2-AND into 2-NOR 2X Drive 3-34
AO21D4 4 AB.C=1,1,1 2-AND into 2-NOR 4X Drive 3-34
AO21D6 5 ABC=1,11 2-AND into 2-NOR 6X Drive 3-34
AO21I 2 ABC=11,1 2-AND into 2-OR 1X Drive 3-38
AO21ID3 3 AB,C=1,1,1 2-AND into 2-OR 3X Drive 3-38
AO21ID5 4 ABC=1,1,1 2-AND into 2-OR 5X Drive 3-38
AO21iD8 7 AB,C=1,1,1 2-AND into 2-OR 8X Drive 3-38
AO211 2 ABCD=11,11 2-AND into 3-NOR 1X Drive 3-42
AO211D2 4 ABCD=2222 2-AND into 3-NOR 2X Drive 3-42
AO211D3 4 ABCD=1111 2-AND into 3-NOR 3X Drive 3-42
AO211D7 6 ABCD=11,11 2-AND into 3-NOR 7X Drive 3-42
AO22 2 ABCD=11,1,1 2 2-AND into 2-NOR 1X Drive 3-46
AO22D2 4 ABCD=2222 2 2-AND into 2-NOR 2X Drive 3-46
AO22D3 4 ABCD=11,1,1 2 2-AND into 2-NOR 3X Drive 3-46
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Table 3.1: Simple Logic Cells (Continued)

AO22D7 6 ABCD=1111 2 2-AND into 2-NOR 7X Drive 3-46
AO22A 3 ABCD=11,11 2-AND and 2-invert-AND into 2-NOR | 3-50
1X Drive
AO22D2A 5 ABCD=221,1 2-AND and 2-invert-AND into2-NOR | 3-50
2X Drive
AO222 3 AB,CDEF= 3 2-AND into 3-NOR 1X Drive 3-52
1,1,1,1,11
AO222D3 5 AB,CD,EF = 3 2-AND into 3-NOR with 3X Drive 3-52
1,1,1,1,1,1
AO222D7 7 AB,C,D,EFF= 3 2-AND into 3-NOR with 7X Drive 3-52
1,1,1,1,1,1
AO222A 3 AB,CDEF = Inverting 2-of-3 majority 1X Drive 3-56
1,1,1,1,1,1
AQ33 3 AB.CDEF = 2 3-AND into 2-NOR 1X Drive 3-58
1,1,1,1,1,1
AO33D2 5 AB,.CDE,F = 2 3-AND into 2-NOR 2X Drive 3-58
1.1.1,11,1
AO33D3 5 AB,CDEF = 2 3-AND into 2-NOR 3X Drive 3-58
1,1,1,1,1,1
AO33D7 7 AB,CD.EF = 2 3-AND into 2-NOR 7X Drive 3-58
1,1,1,1,1,1
AO333 5 AB,CDEFGH, = 3 3-AND into 3-NOR 1X Drive 3-62
1,1,1,1,1,1,1,11
AQ333D2 6 AB,CDEFGH,l = 3 3-AND into 3-NOR 2X Drive 3-62
1,1,1,1,1,1,1,11
DL1D2 4 A=1 1 ns non-inverting delay cell, 2X | 3-66
Drive
DL1D4 5 A=1 1 ns non-inverting delay cell, 4X | 3-66
Drive
DL2D2 7 A=1 2 ns non-inverting delay cell, 2X | 3-68
Drive
DL2D4 8 A=1 2 ns non-inverting delay cell, 4X | 3-68
Drive
DLSD2 14 A=1 5 ns non-inverting delay cell, 2X | 3-70
Drive
3-3
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Table 3.1: Simple L

ogic Cells (Continued)

DL5D4 15 A=1 5 ns nt;;l-inverti;g delay cell, 4X | 3-70
Drive
v 1 A= Inverter 1X Drive 3-72
IvD2 1 A=2 Inverter 2X Drive 3-72
VD3 2 A=3 Inverter 3X Drive 3-72
VD4 2 A=4 Inverter 4X Drive 3-72
IVD86 3 A=86 Inverter 6X Drive 3-74
IvD8 4 A=8 Inverter 8X Drive 3-74
VD12 6 A=12 Inverter 12X Drive 3-76
IVD16 8 A=16 Inverter 16X Drive 3-76
IVA 1 A=15 Inverter with 2X P, 1X N Transistors 3-78
IVD2A 2 A=3 Inverter with 4X P, 2X N Transistors 3-78
IVD3A 3 A=45 Inverter with 6X P, 3X N Transistors 3-78
IVD4A 4 A=6 Inverter with 8X P, 4X N Transistors 3-78
IVDBA 8 A=8 Inverter with 16X P, 8X N Transistors | 3-80
IVD12A 12 A=18 Inverter with 24X P, 12X N Transis- 3-80
tors
IVCD11 1 A=1 1X Inverter into Inverter 3-82
IVCD13 2 A=1 1X Inverter into Inverter 3-82
IVCD22 2 A=2 2X Inverter into Inverter 3-84
IVCD26 4 A=2 2X Inverter into Inverter 3-84
IVCD39 ) A=3 3X Inverter into 9X Inverter 3-86
IVCD44 4 A=4 4X Inverter into 4X Inverter 3-88
IVCD11A 2 A=25 Buffer with 1X Inverting and 1X Non- | 3-90
inverting Outputs
IVCD22A 3 A=35 Buffer with 2X inverting and 2X Non- | 3-90
inverting Outputs
IVCD44A 5 A=55 Buffer with 4X Inverting and 4X Non- | 3-90
inverting Outputs
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Table 3.1: Simple Logic Cells (Continued)

IVCD88A 9 A=10 Buffer with 8X Tr.';vertlng and 8X Non- | 3-90
inverting Outputs
VT 3 AE=1,15 Inverting 3-State Buffer, Enable High, | 3-92
1X Drive
IVTD2 4 AE=12 Inverting 3-State Buffer, Enable High, | 3-92
2X Drive
IVTDS 5 AE=12 Inverting 3-State Buffer, Enable High, | 3-92
5X Drive
IVTD9 7 AE=1.2 Inverting 3-State Buffe, Enable High, | 3-92
9X Drive
ND2 1 AB=1,1 2 Input NAND 1X Drive 3-96
ND2D2 2 AB=22 2 Input NAND 2X Drive 3-96
ND2D5 4 AB=1,1 2 Input NAND 5X Drive 3-96
ND2D7 5 AB=1,1 2 Input NAND 7X Drive 3-96
ND3 2 ABC=1,1,1 3 Input NAND 1X Drive 3-100
ND3D2 3 AB,C=222 3 Input NAND 2X Drive 3-100
ND3D4 4 ABC=1,1,1 3 Input NAND 4X Drive 3-100
ND3D6 5 ABC=1,1,1 3 Input NAND 6X Drive 3-100
ND4 2 ABCD=1,11,1 4 Input NAND 1X Drive 3-104
ND4D2 4 ABCD=22.272 4 nput NAND 2X Drive 3-104
ND4D5 5 AB.CD=1,1,1,1 4 Input NAND 5X Drive 3-104
ND4D7 6 AB.CD=1,1,1,1 4 Input NAND 7X Drive 3-104
ND5 3 AB,CDE=1,1,1,1,1 5 Input NAND 1X Drive 3-108
ND5sD2 5 ABCDE=22222 5 Input NAND 2X Drive 3-108
ND5D4 5 ABCDE=1,1,1,11 5 Input NAND 4X Drive 3-108
ND5D6 6 ABCDE=1,1,111 5 Input NAND 6X Drive 3-108
ND6 5 AB,CDEF = 6 Input NAND 1X Drive 3-112
1,1,1,1,11
ND6D2 5 AB,CDEF = 6 Input NAND 2X Drive 3-112
1,1,1,1,11
3-5
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Table 3.1: Simple Logic Cells (Continued)

NDeD4 6 AB,CDEF = 6 Input NAND 4x Drive 3-112
1,1,1,1,11
ND6D8 9 AB,CDEF = 6 Input NAND 8x Drive 3-112
1,1,1,1,1,1
ND8 6 AB,CDEFGH= 8 Input NAND 1X Drive 3-116
1,1,1,1,1,1,11
ND8D2 6 AB,CDEFGH= 8 Input NAND 2X Drive 3-116
1.1,1,1.1,1,11
ND8D4 7 ABCDEFGH= 8 Input NAND 4X Drive 3-116
1,1,1,1,1,1,1,1
ND8D8 10 AB,C,DE,F,GH = 8 Input NAND 8X Drive 3-116
1,1,1,1,1,1,11
NID8 5 A=2 Non-Inverting Buffer 8X Drive 3-122
NID12 7 A=2 Non-Inverting Buffer 12X Drive 3-122
NID16 9 A=2 Non-Inverting Buffer 16X Drive 3-122
NIT 2 AE=115 Non-Inverting Tri-State Buffer, Enable | 3-124
High, 1X Drive
NITD2 3 AE=1.2 Non-Inverting Tri-State Buffer, Enable | 3-124
High, 2X Drive
NITD5 5 A=2 Non-Inverting Tri-State Buffer, Enable | 3-124
High, 5X Drive
NITD9 7 A=2 Non-Inverting Tri-State Buffer, Enable | 3-124
High, 9X Drive
NR2 1 AB=1,1 2 Input NOR 1X Drive 3-128
NR2D2 2 AB=22 2 Input NOR 2X Drive 3-128
NR2D7 5 AB=1,1 2 Input NOR 7X Drive 3-128
NR3 2 ABC=11,1 3 Input NOR 1X Drive 3-132
NR3D2 3 ABC=22.2 3 Input NOR 2X Drive 3-132
NR3D3 4 ABC=11,1 3 Input NOR 3X Drive 3-132
NR3D7 6 ABC=1,1,1 3 Input NOR 7X Drive 3-132
NR4 2 ABCD=11,1,1 4 Input NOR 1X Drive 3-136
NR4D2 4 AB.CD=1,11,1 4 input NOR 2X Drive 3-136
NR4D6 6 AB.CD=1,1,1,1 4 Input NOR 6X Drive 3-136
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Table 3.1: Simple Logic Cells (Continued)

NRS 4 ABCDE=11,111 5 Input NOR 1X Drive 3-140
NR5D2 5 ABCDE=1.1,11,1 5 Input NOR 2X Drive 3-140
NR5D4 6 ABCDE=1,1,111 5 Input NOR 5X Dfive 3-140
NR5D6 7 ABCDE=1,1,1,11 5 Input NOR 7X Drive 3-140
NR6 5 AB,CDEF = 6 Input NOR 1X Drive 3-144
1,1,1,111
NReD2 6 AB,CDEF = 6 Input NOR 2x Drive 3-144
1.1,1,1.11
NR8 6 AB,CDEFGH= 8 Input NOR 1X Drive 3-148
1,1,1,1,1,1,11
NR8D2 7 AB,CDEFGH= 8 Input NOR 2X Drive 3-148
1,1,1,1,1,1,11
OA21 2 ABC=11,1 2-OR into 2-NAND 1X Drive 3-152
OA21D2 3 AB,C,=222 2-OR into 2-NAND 2X Drive 3-152
OA21D4 4 ABC=11,1 2-OR into 2-NAND 4X Drive 3-152
OA21D6 5 ABC=1,1,1 2-OR into 2-NAND 6X Drive 3-152
OA21I 2 ABC=1,1,1 2-OR into 2-AND 1X Drive 3-156
OA21ID3 3 ABC=1,1,1 2-OR into 2-AND 3X Drive 3-156
OA21ID5 4 AB,C=1,1,1 2-OR into 2-AND 5X Drive 3-156
OA21ID8 7 AB,C, =222 2-OR into 2-AND 8X Drive 3-156
OA211 2 ABCD=1,1,1,1 2-OR into 3-NAND 1X Drive 3-160
OA211D2 4 ABCD=222.2 2-OR into 3-NAND 2X Drive 3-160
OA211D3 4 ABCD=11,11 2-OR into 3-NAND 3X Drive 3-160
OA211D7 6 AB.CD=1,1,11 2-OR into 3-NAND 7X Drive 3-160
OA22 2 ABC=1,1,1 2 2-ORinto 2-NAND 1X Drive 3-164
OA22D2 4 AB,CD=2222 2 2-OR into 2-NAND 2X Drive 3-164
0A22D3 4 AB.CD=1,1,11 2 2-OR into 2-NAND 3X Drive 3-164
OA22D7 6 AB,CD=1,1,11 2 2-OR into 2-NAND 7X Drive 3-164
OA22A 3 ABCD=1,1,1.1 2 2-OR and 12-invert-OR into 3-168
2-NAND 1X Drive
OA22D2A 4 ABCD=221.1 2-OR and 2-invert-OR into 2-NAND 3-168
2X Drive
3-7

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology, Inc.



Table 3.1: Simple Logic Cells (Continued)

OR2D2 2 AB=11 2 Input OR 2X Drive 3-170
OR2D4 3 AB=1.1 2 Input OR 4X Drive 3-170
OR2D8 6 AB=22 2 Input OR 8X Drive 3-170
OR3 2 ABC=1,11 3 Input OR 1X Drive 3-172
OR3D3 3 ABC=1,1,1 3 Input OR 3X Drive 3-172
OR3D6 6 AB,C=22,2 3 Input OR 6X Drive 3-172
OR3D8 7 AB,C=222 3 Input OR 8X Drive 3-172
OR4 3 ABCD=1,1,1.1 4 Input OR 1X Drive 3-176
OR4D2 4 ABCD=1,1,11 4 Input OR 2X Drive 3-176
OR4DS5 6 ABCD=11,1.1 4 Input OR 5X Drive 3-176
OR4D7 7 ABCD=1111 4 Input OR 7X Drive 3-176
ORS 4 ABCDE=1,1,1,1, 5 Input OR 1X Drive 3-180
OR5D2 5 ABCDE=11,1.1, 5 Input OR 2X Drive 3-180
XN2 3 AB=1.2 2 Input Exclusive NOR 1X Drive 3-182
XN2D2 4 AB=1.2 2 Input Exclusive NOR 2X Drive 3-182
XN2D3 4 AB=1.2 2 Input Exclusive NOR 3X Drive 3-182
XN2D5 5 AB=1.2 2 Input Exclusive NOR 5X Drive 3-182
XN3 5 AB,C=21,2 3 Input Exclusive NOR 1X Drive 3-186
XN3D3 6 ABC=21.2 3 Input Exclusive NOR 3X Drive 3-186
X02 3 AB=1,2 2 Input Exclusive OR 1X Drive 3-188
X02Db2 4 AB=1.2 2 Input Exclusive OR 2X Drive 3-188
X02Db3 4 AB=12 2 Input Exclusive OR 3X Drive 3-188
X02D5 5 AB=1.2 2 Input Exclusive OR 5X Drive 3-188
X03 5 ABC=21.2 3 Input Exclusive OR 1X Drive 3-192
XO3D3 6 ABC=212 3 Input Exclusive OR 3X Drive 3-192
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Table 3.2: Multiplexers and Decoders

DC4 7 80,81=3,3 2 > 4 Non-Inverting Decoder 1X 3-194
Drive
DC4D2 9 $0,81=33 2 > 4 Non-Inverting Decoder 2X 3-194
Drive
DC4D4 13 80,81=3.3 2 > 4 Non-Inverting Decoder 4X 3-194
Drive
DC4l 80,81 =33 2 > 4 Inverting Decoder 1X Drive 3-198
DC4ID2 9 80,81=33 2 > 4 Inverting Decoder 2X Drive 3-198
DC4ID4 13 80,81 =33 2 > 4 inverting Decoder 4X Drive 3-198
MX2 3 DO,D1,S=1,1,2 2> 1 Non-Inverting Mux 1X Drive 3-202
MX2D3 4 DO,D1,S=1,1,2 2 > 1 Non-Inverting Mux 3X Drive 3-202
MX2X4 11 D00,D10,001,011,D02, 4-Bit 2 > 1 Non-Inverting Mux 1X 3-204
D12,D03,D13,S = Drive
1,1,1,1,1,1,1,11
MX2D2X4 | 13 D00,D10,001,D11,D02, 4-Bit 2 > 1 Non-Inverting Mux 2X 3-204
D12,003,D13,S = Drive
1,1,1,1,1,1,1,14
MX2l 2 DO,D1,S = 3,3,2 2 > 1 Inverting Mux 1X Drive 3-210
MX21D2 3 DO,D1,S=4,42 2 > 1 Inverting Mux 2X Drive 3-210
MX2ID3 3 D0,D1,S =5,5,2 2 > 1 Inverting Mux 3X Drive 3-210
MX2IX4 7 D00,D10,001,011,D02, 4-Bit 2 > 1 Inverting Mux 1X Drive 3-214
D12,D03,D13,S =
3,3,3,3,3,3,3,3,1
MX2ID2X4 | 9 D00,D10,D01,D11,002, 4-Bit 2 > 1 Inverting Mux 2X Drive 3-214
D12,D03,D13,S = :
444444441
MX21A 2 DO0,D1,S,SN =3,3,1,1 2 > 1 Inverting Mux 1X Drive, sepa- | 3-220
rate S and SN inputs
MX2ID2A | 2 D0,D1,S, SN =4,4,1,1 2 > 1 Inverting Mux 2X Drive, sepa- | 3-220
rate S and SN inputs
MX2ID4A | 3 Do,D1,S =6,6,1,1 2> 1 Inverting Mux 4X Drive, sepa- | 3-220
rate S and SN inputs
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Table 3.2: Multiplexers and Decoders

MX3t

D0,D1,02,80,S1 =
33,122

3 > 1 Inverting Mux 1X Drive

3-224

MX3ID2

D0,D1,02,80,81 =
6,6,4,2,2

3 > 1 Inverting Mux 2X Drive

3-224

MX3ID4

D0,D1,D2,80,81 =
3,3,6,2,2

3 > 1 Inverting Mux 4X Drive

3-224

MX4

D0,D1,D2,03,80,81 =
33,3332

4 > 1 Non-inverting Mux 1X Drive

3-228

MX4D2

D0,D1,02,D03,80,81 =
3.3,33,3.2

4 > 1 Non-inverting Mux 2X Drive

3-228

MX8

12

D0,D1,02,D03,D4,D5,D6,
D7,80,81,82 =
3,3,3,3,3,3,3,3,1.3,2

8 > 1 Non-inverting Mux 1X Drive

3-232

MX8D2

12

D0,D1,D02,D03,D4,D05,D8,
D7.08,80,51,82 =
3,3,3,3,3,3,3,3,1,3,2

8 > 1 Non-inverting Mux 2X Drive

3-232
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Table 3.3: Adders

FA 7 CLAB=2,12 Full Adder 1X Drive 3-296
FAD2 8 CLAB=2,12 Full Adder 2X Drive 3-296
FAD4 10 CLAB=2,1,2 Full Adder 4X Drive 3-296
FAD6 12 CLAB=2,1.2 Full Adder 6X Drive 3-296
HA 5 AB=23 Half Adder 1X Drive 3-302
HAD2 6 AB=23 Half Adder 2X Drive 3-302
HAD4 8 AB=23 Half Adder 4X Drive 3-302

Table 3.4: Miscellaneous Cells

Busholder 0 2 Busholder 3-480
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Table 3. 5: Latches

LDt 4 D.G=3.1 D-Latch Active High Gate, 1X Drive 3-238

LD1D2 D,G=3,1 D-Latch Active High Gate, 2X Drive 3-238

LD1D2Q 4 D,G=3,1 D-Latch Active High Gate, Q Output 3-242
Only, 2X Drive

LD1D4Q 5 D,G=3,1 D-Latch Active High Gate, Q Output 3-242
Only, 4X Drive

LD1A 5 D,GEE=3,1,15 D-Latch Active High Gate, 3-State, 1X | 3-244
Drive

LD1B 4 D,WR,WRN,RD = D-Latch, 3-State, with separate WR, 3-246

31,1,1.5 WRN, commonly known as RAM1

LD1S 7 D,G,SI,8G =1,2,1,2 D-Latch Active High Gate with Scan, | 3-352
1X Drive

LD1SD2 8 D,G,S8I,8G =1,2,1,2 D-Latch Active High Gate with Scan, .| 3-252
2x Drive

LD1X4 |13 D0,D1,D2,03,G = 4-Bit D-Latch Active High Gate, 1X 3-256

3,3,3,3,1 Drive

LD2 5 D,G,RN =3,1,1 D-Latch Active High Gate with Reset, | 3-260
1X Drive

LD2Q 4 D,G,RAN = 3,1,1 D-Latch Active High Gate with Reset, | 3-262
Q Output Only, 1X Drive

LD2D3Q 5 D,G,RN =3,1,1 D-Latch Active High Gate with Reset, | 3-262
Q Output Only, 3X Drive

LD4 6 D.G,RN,SN = 3,1,1,2 D-Latch Active High Gate with Set, 3-266
Reset, 1X Drive

LD4D2Q 6 D,G,RN,SN = 3,1,1,2 D-Latch Active High Gate with Set, 3-270
Reset, Q Output Only, 2X Drive

LD4D4Q 7 D,G,RN,SN =3,1,1,2 D-Latch Active High Gate with Set, 3-270
Reset, Q Output Only, 4X Drive

LDS 4 D,GN = 3,1 D-Latch Active Low Gate, 1X Drive 3-274

LDsD2 5 D,GN =31 D-Latch Active Low Gate, 2X Drive 3-274

LDb5D2Q 4 D,GN= 3,1 D-Latch Active Low Gate, Q Output 3-278
Only, 2X Drive

LD5D4Q 5 D.GN=3,1 D-Latch Active Low Gate, Q Output 3-278
Only, 4X Drive
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Table 3.3: Adders

FA ClLAB=21,2 Full Adder 1X Drive 3-296
FAD2 8 ClLAB=21,2 Full Adder 2X Drive 3-296
FAD4 10 CLAB=212 Full Adder 4X Drive 3-296
FAD6 12 CLAB=2,1,2 Full Adder 6X Drive 3-296
HA 5 AB=23 Half Adder 1X Drive 3-302
HAD2 6 AB=23 Half Adder 2X Drive 3-302
HAD4 8 AB=23 Half Adder 4X Drive 3-302

Table 3.4: Miscellaneous Cells

Busholder

Busholder 3-480
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Table 3. 5: Latches

LD1 4 D,G=3,1 D-Latch Active High Gate, 1X Drive 3-238

LD1D2 5 D,G=3,1 D-Latch Active High Gate, 2X Drive 3-238

LD1D2Q 4 D,G=3,1 D-Latch Active High Gate, Q Output 3-242
Only, 2X Drive

LD1D4Q 5 D.G=3,1 D-Latch Active High Gate, Q Output 3-242
Only, 4X Drive

LD1A 5 D,G.E=3,1,15 D-Latch Active High Gate, 3-State, 1X | 3-244
Drive

LD1B 4 D,WR,WRN,RD = D-Latch, 3-State, with separate WR, 3-246

3,1,1,1.5 WRN, commonly known as RAM1

LD1S 7 D,G,SI,SG=1,2,1,2 D-Latch Active High Gate with Scan, | 3-352
1X Drive

LD1SD2 8 D,G,SI,8G =1,2,1,2 D-Latch Active High Gate with Scan, . | 3-252
2x Drive

LD1X4 |13 D0,D1,02,D03,G = 4-Bit D-Latch Active High Gate, 1X 3-256

3,3,3,3,1 Drive

LD2 5 D,G,RN = 3,1,1 D-Latch Active High Gate with Reset, | 3-260
1X Drive

Lb2Q 4 D,G,RN = 3,11 D-Latch Active High Gate with Reset, | 3-262
Q Output Only, 1X Drive

LD2D3Q 5 D,G,RN =3,1,1 D-Latch Active High Gate with Reset, | 3-262
Q Output Only, 3X Drive

LD4 6 D,G,RN,SN =3,1,1,2 D-Latch Active High Gate with Set, 3-266
Reset, 1X Drive

LD4D2Q 6 D,G,RAN,SN =3,1,1,2 D-Latch Active High Gate with Set, 3-270
Reset, Q Output Only, 2X Drive

LD4D4Q 7 D,G,RN,SN =3,1,1,2 D-Latch Active High Gate with Set, 3-270
Reset, Q Output Only, 4X Drive

LD5 4 D,GN = 3,1 D-Latch Active Low Gate, 1X Drive 3-274

LD5D2 5 D,GN = 3,1 D-Latch Active Low Gate, 2X Drive 3-274

LD5D2Q 4 D,GN=3,1 D-Latch Active Low Gate, Q Output 3-278
Only, 2X Drive

LD5D4Q 5 D,GN=3,1 D-Latch Active Low Gate, Q Output 3-278
Only, 4X Drive
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Table 3. 5: Latches

HDAS000-5.0V-rev. 1

LD5X4 13 D0,D1,02,D3,G = 4-Bit D-Latch Active Low Gate, 1X 3-280
3,3,3,3,1 Drive
LD6 5 D,GN,RN = 3,1,1 D-Latch Active Low Gate with 3-284
Reset,1X Drive
LDeD2 6 D,GN,RN = 3,1,1 D-Latch Active Low Gate with 3-284
Reset,2X Drive
LD6eQ 4 D,GN,RN = 3,1,1 D-Latch Active Low Gate with Reset, | 3-288
Q Qutput Only, 1X Drive
LD6D3Q 5 D,GN,RN = 3,1,1 D-Latch Active Low Gate with Reset, | 3-288
Q Output Only, 3X Drive
LS1 4 SN1,SN2,SN,RN,RN1, SR Latch with separate Gate inputs, 3-292
RN2=1,1,1,1,11 1X Drive
LS1D3 8 SN1,SN2,SN,RN,RN1, SR Latch with separate Gate 3-292
RN2=1,1,1,1,1,1 inputs,3X Drive
3-13
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Table 3.6: Flip-Flops

FD1 6 D,.CK=3,1 D Flip-Flop, Positive Edge Trigger,1X | 3-306
Drive
FD1D2 7 D,CK = 3,1 D Flip-Flop, Positive Edge Trigger, 2X | 3-306
Drive
FD1D2Q 6 D,CK=3,1 D Flip-Flop, Positive Edge Trigger, Q | 3-308
Output Only, 2X Drive
FD1D4Q 7 D.CK=3,1 D Flip-Flop, Positive Edge Trigger, Q | 3-308
Output Only, 4X Drive
FD1S 9 D,TI,TE,CK=1,1,2,1 D Flip-Flop with Scan, Positive Edge | 3-310
Trigger, 1X Drive
FD1SD2 10 D,TI,TE,CK=1,1,2,1 D Flip-Flop with Scan, Positive Edge | 3-310
Trigger, 2X Drive
FD1SD2Q |9 D,TL,TE,CK = 1,1,2,1 D Flip-Flop with Scan, Positive Edge | 3-314
Trigger, Q Output Only, 2X Drive
FD1SD4Q | 10 D,TLTE,CK=1,1,2,1 D Flip-Flop with Scan, Positive Edge | 3-314
Trigger, Q Output Only, 4X Drive
FD1X4 21 D0,D1,D2,D3,CK = 4-Bit D Flip-Flop, Positive Edge Trig- | 3-316
3,3,3,3,1 ger, 1X Drive
FD1D2X4Q | 24 Do0,D1,02,03,CK = 4-Bit D Flip-Flop, Positive Edge Trig- 3-320
3,3,3,3,1 ger, Q Output Only, 2X Drive
FD1D4X4Q | 28 Do,D1,D2,D3,CK = 4-Bit D Flip-Flop, Positive Edge Trig- | 3-320
3,3,3,3,1 ger, Q Output Only, 4X Drive
FD2 7 D.CK,RN =3,1,2 D Flip-Flop with Reset, Positive Edge | 3-324
Trigger, 1X Drive
FD2D2 8 D,CK,RN = 3,1,2 D Flip-Flop with Reset, Positive Edge | 3-324
Trigger, 2X Drive
FD2D2Q 7 D,CK,RN =3,1,2 D Flip-Flop with Reset, Positive Edge | 3-328
Trigger, Q Output Only, 2X Drive
FD2D4Q 8 D.CK.RN =3,1,2 D Flip-Flop with Reset, Positive Edge | 3-328
Trigger, Q Output Only, 4X Drive
FD2S 10 D,TI,TE,CK,RN = D Flip-Flop with Reset, Scan, Positive | 3-330
1,1,2,1,2 Edge Trigger, 1X Drive
FD2SD2 11 D,TL.TE,CK,RN = D Flip-Flop with Reset, Scan, Positive | 3-330
1,1,21,2 Edge Trigger, 2X Drive
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Table 3.6: Flip-Fiops (Continued)

FD2sD2Q | 10 D.CK,RN, TI, TE = D Flip-Flop with Reset, Scan, Positive | 3-334
1,1,2,1,2 Edge Trigger, Q Output Only, 2X Drive
FD2SD4Q | 11 D.CK.RN, TI, TE = D Flip-Flop with Reset, Scan, Positive | 3-334
1,1,2,1,2 Edge Trigger, Q Output Only, 4X Drive
FD2X4 25 D0,D1,D2,D3,CK,RN = 4-Bit D Flip-Flop with Reset, Positive | 3-338
3,3,3,3,3,8 Edge Trigger, 1X Drive
FD2D2X4Q | 28 D0,D1,02,D3,CK,RN = 4-Bit D Flip-Flop with Reset, Positive | 3-342
3,3,3,3,1,8 Edge Trigger, Q Output Only, 2X Drive
FD2D4X4Q | 32 D0,D1,02,D3,CK,RN = 4-Bit D Flip-Fiop with Reset, Positive | 3-342
3,3,3,3,1,8 Edge Trigger, Q Output Only, 4X Drive
FD3 7 D,CK.SN=3,1,2 D Flip-Flop with Set, Positive Edge 3-348
TriggerTrigger, 1X Drive
FD3D2 8 D,CK,SN = 3,1,2 D Flip-Flop with Set, Positive Edge 3-348
Trigger, 2X Drive
FD3S 10 D,TI,TE,CK,SN = D Flip-Flop with Set, Scan, Positive 3-352
1,1,2,1,2 Edge Trigger, 1X Drive
FD3SD2 1 D,TI,TE,CK,SN = D Flip-Flop with Set, Scan, Positive 3-352
1,1,2,1,2 Edge Trigger, 2X Drive
FD4 8 D,CK,SN,RN = 3,1,2,2 D Flip-Flop with Set and Reset, Posi- | 3-356
tive Edge Trigger, 1X Drive
FD4D2 9 D,CK,SN,RAN = 3,1,2,2 D Flip-Flop with Set and Reset, Posi- | 3-356
tive Edge Trigger, 2X Drive
FD4D2Q 8 D,CK,SN,RN = 3,1,2,2 D Flip-Flop with Set and Reset, Posi- | 3-360
tive Edge Trigger, Q Output Only, 2X
Drive
FD4D4Q 9 D.CK,SN,RN = 3,1,2,2 D Flip-Flop with Set and Reset, Posi- | 3-360
tive Edge Trigger, Q Output Only, 4X
Drive
FD4S 11 D,TI,TE,CK,SN,RN = D Flip-Flop with Set, Reset, Scan, 3-364
1,1,2,1,2,2 Positive Edge Trigger, 1X Drive
FD4SD2 12 D,TLTE,CK,SN,RN = D Flip-Flop with Set, Reset, Scan, 3-364
1,1,2,1,2,2 Positive Edge Trigger, 2X Drive
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Table 3.6: Flip-Flops (Continued)

FD4sSD2Q | 11 D,TLTE,CK,SN,RN = D Flip-Flop with Set, Reset, Scan, 3-370
1,1,21,2,2 Positive Edge Trigger, Q Output On ly,
2X Drive
FD4SD4Q | 12 D,TI,TE,CK,SN,RN = D Flip-Flop with Set, Reset, Scan, 3-370
1,1,2,1,2,2 Positive Edge Trigger, Q Output On ly,
4X Drive
FD4D2X4Q | 32 DO,D1,D2,D3,CK,RN, 4-Bit D Flip-Flop with Set and Reset, | 3-374
SN =3333188 Positi\{e Edge Trigger, Q Output Only,
2X Drive
FD4D4X4Q | 36 DO,D1,02,D3,CK,RN, 4-Bit D Flip-Flop with Set and Reset, | 3-374
SN =3,333188 Positi\{e Edge Trigger, Q Output Only,
4X Drive
FD5 6 D,CKN = 3,1 D Flip-Flop, Negative Edge Trigger,1X | 3-380
Drive
FD5D2 7 D,CKN = 3,1 D Flip-Flop, Negative Edge Trigger,2X | 3-380
Drive
FD5D2Q 6 D,CKN = 3,1 D Flip-Flop, Negative Edge Trigger, Q | 3-384
Output Only, 2X Drive
FD5D4Q 7 D,CKN = 3,1 D Flip-Flop, Negative Edge Trigger, Q | 3-384
Output Only, 4X Drive
FD5SD2Q | 9 D.CKN,TI,TE = 1,1,1,2 D Flip-Flop, Scan, Negative Edge 3-386
Trigger, Q Output Only, 2X Drive
FD5SD4Q | 10 D,CKN,TI,TE=1,1,1,2 D Flip-Flop, Scan, Negative Edge 3-386
Trigger, Q Output Only, 4X Drive
FD5X4 21 DO, D1, D2, D3, CKN = | 4-Bit Flip-Flop with Negative Edge 3-390
3,8831 Trigger
FD5D2X4Q | 24 DO, D1,D2,D3, CKN = | 4-Bit Flip-Flop with Negative Edge 3-394
3,3.3,3,1 Trigger, Q Output Only, 2X Drive
FD5D4X4Q | 28 DO, D1,D2, D3, CKN = | 4-Bit Flip-Flop with Negative Edge 3-394
3,3,3,3,1 Trigger, Q Output Only, 4X Drive
FD6é 7 D.CKN,RN = 3,1,2 D Flip-Flop with Reset, Negative Edge | 3-398
Trigger,1X Drive
FDeD2 8 D,CKN,RN = 3,1,2 D Flip-Flop with Reset, Negative 3-398
EdgeTrigger, 2X Drive
FDeD2Q 7 D.CKN,RN = 3,1,2 D Flip-Flop with Reset, Negative 3-402
EdgeTrigger, Q Output Only, 2X Drive
FDeD4Q 8 D,CKN,ARN=3,1,2 D Flip-Flop with Reset, Negative 3-402
EdgeTrigger, Q Output Only, 4X Drive
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Table 3.6: Flip-Flops (Continued)

FDesSD2Q | 10 D,CKN,RN,TI,TE D Flip-Flop with Reset, Scan, Nega- 3-406
1,1,2,1,2 tive Edge Trigger, Q Output Only, 2X
Drive
FDeSD4Q | 11 D,.CKN,BRN,T\,TE = D Flip-Flop with Reset, Scan, Nega- 3-406
1,1,2,1,2 tive Edge Trigger, Q Output Only, 4X
Drive
FDBeD2X4Q | 28 DO, D1, D2, D3, CKN, 4-Bit D Flip-Flop with Reset, Negative | 3-410
RN=3,3,3,3,1,8 Edge Trigger, Q Output Only, 2X Drive
FD6D4X4Q | 32 DO, D1, D2, D3, CKN, 4-Bit D Flip-Flop with Reset, Negative | 3-410
RN = 3,3,3,3,1, 8 Edge Trigger, Q Output Only, 4X Drive
FD7 7 D,CKN,SN = 3,1,2 D Flip-Flop with Set, Negative Edge 3-416
Trigger, 1X Drive
FD7D2 8 D,CKN,SN = 3,1,2 D Flip-Fiop with Set, Negative Edge 3-416
Trigger, 2X Drive
FD8 8 D,CKN,SN,RN =3,1,2,2 | D Flip-Flop with Set and Reset,Nega- | 3-420
tive Edge Trigger, 1X Drive
FD8D2 9 D,CKN,SN,RN = 3,1,2,2 | D Flip-Flop with Set and Reset, Nega- | 3-420
tive Edge Trigger, 2X Drive
FD8D2Q 8 D,.CKN,RN,SN = 3,1,2, 2 | D Flip-Flop with Set and Reset, Nega- | 3-424
tive Edge Trigger, Q Output Only, 2X
Drive
FD8D4Q 9 D,CKN,RN,SN = 3,1,2, 2 | D Flip-Flop with Set and Reset, Nega- | 3-424
tive Edge Trigger, Q Output Only, 4X
Drive
FD8sD2Q | 11 D,TI,TE,CKN,SN,RN = D Flip-Flop with Set and Reset, Scan, | 3-428
1,1,2,1,2,2 Negative Edge Trigger, Q Output
Only, 2X Drive
FD8SD4Q | 12 D,TI,TE,CKN,SN,RN = D Flip-Flop with Set and Reset, Scan, | 3-428
1,1.2,1,2.2 Negative Edge Trigger, Q Output
Only, 4X Drive
FD8D2X4Q | 32 DO, D1, D2, D3, CKN, 4-Bit D Flip-Flop with Set and Reset, | 3-432
RN,SN= Negative Edge Trigger, Q Output i
3,3331,8,8 Only, 2X Drive
FD8D4X4Q | 36 DO, D1, D2, D3, CKN, 4-Bit D Flip-Flop with Set and Reset, | 3-432
RN,SN= Negative Edge Trigger, Q Output
13,373,3,1,8,8 Only, 4X Drive
FG1 7 D,E,CK=3,1,1 D Flip-Flop with CK Enable, Positive 3-438
Edge Trigger, 1X Drive
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Table 3.6: Flip-Flops (Continued)

FG1X4 22 D0,D1,D2,D3,E,CK 4-Bit D Flip-Flop with CK Enable, Pos- | 3-440
=3,3,3,3,1,1 itive Edge Trigger, 1X Drive
FG2 8 D.E.CKRN =3,1,1,2 D Flip-Flop with Reset, CK Enable, 3-444
Positive Edge Trigger, 1X Drive
FG2X4 26 DO0,D1,D2,D3,E,CK,RN | 4-Bit D Flip-Flop with Reset, CK 3-446
=3,3,3,3,1,1,8 Enable, Positive Edge Trigger, 1X
Drive
FJ1 9 JKCK=1,1,1 JK Flip-Flop, Positive Edge Trigger, 3-450
1X Drive
FJ1D2 10 JKCK=1,1,1 JK Flip-Flop, Positive Edge Trigger, 3-450
2X Drive
FJ1S 11 J,K,.CK,TLTE =1,1,1,1,2 | JK Flip-Flop with Scan, Positive Edge | 3-454
Trigger, 1X Drive
FJ18D2 12 J.K,.CK,TI,TE = 1,1,1,1,2 | JK Flip-Flop with Scan, Positive Edge | 3-454
Trigger, 2X Drive
FJ2 10 JKCKRN=1,1,1,2 JK Flip-Flop with Reset, Positive Edge | 3-458
Trigger, 1X Drive
FJ2D2 11 JKCKRN=1,1,12 JK Flip-Flop with Reset, Positive Edge | 3-458
Trigger, 2X Drive
FJ2s 12 J,K,CK,TL,TE,RN = JK Flip-Flop with Scan, Reset, Posi- 3-462
1,1,1,1,2,2 tive Edge Trigger, 1X Drive
FJ2SD2 13 J,K,CK,TIL,TE,RN = JK Flip-Flop with Reset, Scan, Posi- | 3-462
1,1,1,1,2,2 tive Edge Trigger, 2X Drive
FJ4 1 J,K,CK,SN,RN = JK Flip-Flop with Set, Reset, Positive | 3-466
1,1,1,2,2 Edge Trigger, 1X Drive
FJ4D2 12 J,K,CK,SN,RN = JK Flip-Flop with Set, Reset, Scan, 3-466
1,1,11,2,2 Positive Edge Trigger, 1X Drive
FJ4S 13 J,K,CK,TI,TE,SN,RN JK Flip-Flop with Set, Reset, Scan, 3-470
=1,1,1,1,2,2,2 * Positive Edge Trigger, 1X Drive
FJ4SD2 14 J.K.CK,TI, TE,SN,RN JK Flip-Flop with Set, Reset, Scan, 3-470
=1,1,1,1,2,2,2 Positive Edge Trigger, 2X Drive
FT2 7 CKRN=1,2 Toggle Flip-Flop with Reset, Positive 3-476
Edge Trigger, 1X Drive
FT2D2 8 CK.RN=1,2 Toggle Flip-Flop with Reset, Positive | 3-476
Edge Trigger, 2X Drive
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Datasheets for HDA9000 5.0V Macrocells (5.0V Device) are on pages
3-20 to 3-480
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AD2D2/AD2D4/AD2D6
2 Input AND with 2X Drive, 4X Drive or 6X Drive

Inputs: A, B
Output: Y
Input Loading (SL):
- AD2D2: All: 1
- AD2D4: All: 1
- AD2D6: All: 1
Maximum Fanout (Rec. SL):
- AD2D2: 56
- AD2D4: 112
- AD2DE6: 168
Gate Count:
- AD2D2: 2
-AD2D4: 3
- AD2D6: 4

@ >
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Truth Table
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AD2D2/AD2D4/AD2D6
2 Input AND with 2X Drive, 4X Drive or 6X Drive

AD2D2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?Ja:y 2[?)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.31 0.27 + 0.023*SL 0.27 + 0.022*SL 0.28 +0.021*SL
tPHL 0.37 0.34 + 0.017*SL 0.35 + 0.012"SL 0.38 +0.010*SL

AtoY R 0.24 0.15 + 0.047°SL 0.14 + 0.051°SL 0.11 + 0.062°SL
tF 0.18 0.14 + 0.018*SL 0.14 + 0.019*SL 0.11 + 0.020*SL
tPLH 0.28 0.23 + 0.024*SL 0.24 + 0.022*SL 0.24 +0.021*SL
tPHL 0.43 0.39 +0.019*SL 0.41 +0.012*SL 0.45 + 0.010"SL

BtoY tR 0.24 0.15 + 0.047*SL 0.14 + 0.051*SL 0.11 + 0.052*SL
tF 0.20 0.17 + 0.016*SL 0.16 + 0.018*SL 0.13 + 0.020*SL

*Range! : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3: 20.00 < SL
AD2D4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia:y 2[,6501 Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.39 0.36 + 0.013"SL 0.37 +0.011"SL 0.38 +0.011*SL
tPHL 0.44 - 0.41 +0.010"SL 0.42 + 0.007*SL 0.45 +0.006"SL

AtoY tR 0.22 0.18 + 0.022*SL 0.17 + 0.024*SL 0.15 + 0.025"SL
tF 0.20 0.18 + 0.009"SL 0.18 + 0.009*SL 0.18 + 0.009*SL
tPLH 0.34 0.32 +0.013*SL 0.32 + 0.011*SL 0.33 +0.011*SL
tPHL 0.48 0.46 +0.012*SL 0.47 + 0.008*SL 0.51 +0.006"SL

BtoY R 0.22 0.18 + 0,021°SL 0.17 + 0.024°SL 0.15 + 0.025°SL
tF 0.22 0.20 + 0.009*SL 0.20 + 0.009*SL 0.20 + 0.009*SL

*Range! : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL
AD2D6é Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[,(,)%] Delay Equations [ns]

* Ranget* Range2* Range3*
tPLH 0.47 0.45 + 0.009*SL 0.45 + 0.008*SL 0.46 + 0.007*SL
tPHL 0.50 0.49 + 0.008*SL 0.49 + 0.006™SL 0.52 + 0.005*SL

AtoY iR 024 0.22 + 0.012°6L 0.20 + 0.016°SL 0.18 + 0.017°SL
tF 0.23 0.23 + 0.004*SL 0.22 + 0.006*SL 0.22 +0.006*SL
tPLH 0.41 0.39 +0.010*SL 0.40 + 0.008*SL 0.41 +0.007*SL
tPHL 0.54 0.53 + 0.008*SL 0.53 + 0.006*SL 0.56 +0.005"SL

BtoY tR 0.24 0.22 +0.013*SL 0.21 +0.015*SL 0.19 +0.016"SL
tF 0.25 0.24 + 0.005*SL 0.24 + 0.006*SL 0.24 + 0.006*SL

*Range1 : SL < 3.00, *Range2:3.00 % SL £20.00, *Range3:20.00<SL
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AD3/AD3D3/AD3D5/AD3D8
3 Input AND with 1X Drive, 3X Drive, 5X Drive or 8X Drive

Inputs: A, B, C
Output: Y
Input Loading (SL):

- AD3: All : 1 A

- AD3D3: All: 1 B Y
- AD3D5: All: 1 C '

- AD3DS8: All: 2

Maximum Fanout (Rec. SL):
- AD3: 28

- AD3D3: 84 Symbol
- AD3D5: 140
- AD3D8: 224
Gate Count:
- AD3:2 A B % Y
- AD3D3:3
- AD3D5 : 4 © 0 0
-AD3D8 : 7 0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1
Truth Table
AD
BID—mM——
CD— - _
{P—qu -—qE
o Y
—F —
oy
|
“.: <
[{
<
Schematic
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AD3/AD3D3
3 Input AND with 1X Drive, 3X Drive

AD3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter gt'iyzl'(‘,%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.39 0.30 + 0.046°SL 0.31 + 0.043'SL 0.31 + 0.043'SL
tPHL 0.35 0.29 + 0,029°SL 0.31 + 0.021°SL 0.34 + 0.020°SL

AtoY R 0.34 0.15 + 0.097°SL 0.14 + 0.100°SL 0.11 +0.102°SL
T 0.20 0.13 + 0.033°SL 0.12 + 0.036°SL 0.08 + 0.039°SL
tPLH 0.39 0.30 + 0.046"SL 0.31 + 0.042°SL 0.31 +0.042°SL
tPHL 0.41 0.35 + 0.031"SL 0.38 + 0.021"SL 0.41 +0.020°SL

BtoY R 0.35 0.16 + 0.096°SL 0.15 + 0.100°SL 0.11 + 0.102°6L
IF 002 0.15 + 0.034°SL 0.14 + 0.036"SL 0.09 + 0.038°SL
1PLH 0.36 0.27 + 0.046°SL 0.28 + 0.043"SL 0.28 + 0.042°5L.
YPHL 0.45 0.39 + 0.032°SL 0.42 + 0.002°SL 0.46 + 0.020°SL

CroY R 0.35 0.16 + 0.096°SL 0.15+ 0.100°SL 0.11 +0.102°SL
tF 0.24 0.18 + 0.033°SL 0.17 + 0.035'SL 0.11 +0.038°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL

AD3D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %f_'f__yzl'a%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.46 0.42 +0.018*SL 0.43 +0.015*SL 0.45 + 0.014*SL
tPHL 0.40 0.37 +0.014*SL 0.39 + 0.009*SL 0.42 + 0.007*SL

AtoY tR 0.26 0.20 + 0.029*SL 0.19 + 0.032*SL 0.17 + 0.034*SL
tF 0.19 0.17 +0.013*SL 0.17 + 0.012*SL 0.16 + 0.012*SL
tPLH 0.44 0.41 +0.018*SL 0.42 + 0.015*SL 0.43 + 0.014*SL
tPHL 0.45 0.42 +0.014*SL 0.43 + 0.010*SL 0.48 + 0.008*SL

BloY R 0.26 0.20 + 0.029°SL 0.19 + 0.032°SL 0.17 + 0.034"SL
tF 0.21 0.19 +0.012*SL 0.19 + 0.012*SL 0.18 + 0.012*SL
tPLH 0.41 0.37 +0.018*SL 0.38 + 0.015*SL 0.39 + 0.014*SL
tPHL 0.49 0.46 + 0.015*SL 0.47 + 0.010*SL 0.52 + 0.008*SL

CloY tR 0.26 0.21 +0.028*SL 0.19 + 0.032*SL 0.17 + 0.034*SL
tF 0.24 0.21 +0.015*SL 0.21 + 0.012*SL 0.21 +0.012*SL

*Range! : SL < 3.00, *Range2:3.00< SL =20.00, *Range3:20.00<SL
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AD3D5/AD3D8
3 Input AND with 5X Drive or 8X Drive

AD3D5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liy ;,6%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 057 0.54 +0.013"SL 0.55 + 0.010*SL 0.57 + 0.009*SL
tPHL 0.47 0.45 + 0.009*SL 0.46 + 0.007*SL 0.49 + 0.005*SL

AtoY iR 0.30 0.26 + 0.016'SL 0.26 + 0.018°SL 0.23 + 0.020°SL
tF 0.22 0.21 +0.007*SL 0.21 + 0.007*SL 0.21 + 0.007*SL
tPLH 0.55 0.52 + 0.012*SL 0.53 + 0.010*SL 0.55 + 0.009*SL
tPHL 051 0.49 + 0.010"SL 0.50 + 0.007*SL 0.53 +0.005*SL

BtoY tR 0.30 0.27 + 0.015°SL 0.26 + 0.018°SL 0.23 + 0.020°SL
tF 0.24 0.23 + 0.007*SL 0.23 + 0.008*SL 0.23 + 0.007*SL
tPLH 0.51 0.48 + 0.012*SL 0.49 + 0.010*SL 0.51 +0.009*SL
tPHL 0.55 0.53 +0.010*SL 0.53 + 0.007*SL 0.57 + 0.006*SL

Clo¥ tR 0.30 0.27 + 0.015*SL 0.26 + 0.018"SL 0.23 + 0.020"SL
tF 0.26 0.24 + 0.009*SL 0.25 + 0.008*SL 0.26 + 0.007*SL

*Range! : SL < 3.00, *Range2:3.00= SL £20.00, *Range3:20.00 < SL

AD3D8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL: Standard Load)
Path Parameter %?.h:y 2[,‘,)%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 052 0.50 + 0.008°5L 0.51 + 0.006°SL 0.52 + 0.006°SL
tPHL 0.42 0.41 + 0.005°5L 0.41 + 0.005°SL 0.43 + 0.004°SL

AtoY R 0.26 0.25 + 0.00°SL 0.24 +0.011°SL 022+ 0.012°SL
I 0.20 0.20 + 0.004°SL 0.19 + 0.005°SL 0.20 + 0,005°SL
tPLH 0.50 0.48 + 0.008°SL 0.49 + 0.006°SL 0.50 + 0.006°SL
tPHL 0.47 0.45 + 0.006°SL 0.46 + 0.005°SL 0.48 + 0.004°SL

BtoY R 0.27 0.25 + 0.010°5L 0.24 + 0.017°SL 022 + 0.012°SL
I 0.22 0.21 + 0.006°SL 0.21 + 0.005°SL 0.22 + 0.004°SL
tPLH 0.46 0.45 + 0.008°SL 0.45 + 0.006°SL 0.47 + 0.006°SL
TPHL 0.50 0.49 + 0,006"SL 0.49 + 0.005°SL 0,52 + 0.004"SL

CtoY iR 0.27 0.25 + 0,009°SL 0.25 + 0.017°5L 0.22 + 0.012°SL
tF 0.04 0.24 + 0.003'SL 0.23 + 0.005°SL 0.24 + 0.005°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL£ 20.00, *Range3:20.00 <SL
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AD4D2/AD4D4/AD4D6

4 Input AND with 2X Drive, 4X Drive or 6X Drive

HDAS000-5.0V-rev. 1

Inputs: A, B,C, D
Output: Y
- Input Loading (SL):
- AD4D2: All: 1
- AD4D4: All: 1 A
- AD4D6: All: 2 & B | Y
Maximum Fanout (Rec. SL): lT
- AD4D2: 56 —
- AD4D4: 112 0
- AD4D6: 168
Gate Count:
- AD4D2: 3
- AD4D4: 4 Symbol
- AD4D6: 7
A B o] D Y
0 X X X 0
X 0 X X 0
X X 0 X 0
X X X 0 0
1 1 1 1 1
AD Truth Table
BD
C — — ——
D D— __qu -clpE
~ g Y
— K
|
[
q‘é A A4
i3
)
v
Schematic
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AD4D2/AD4D4/AD4D6
4 Input AND with 2X Drive, 4X Drive or 6X Drive

AD4D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %ih! 2[,3%] Delay Equations [ns]
" Range1* Range2* Range3*
LA 052 0.47 + 0.027°5L 0.48 + 0.023°SL 0.51 + 0.022°5L
TPHL 0.37 0.34+ 0.019°SL 036 +0.013°5L 0.40 + 0.011°SL
Aoy R 0.31 0.22 + 0.046°SL 021 +0.050°5L 0.18 + 0.051°SL
IF 0.20 0.16 + 0.018°SL 0.16 + 0.019°SL 0.14 + 0.020°SL
tPLH 053 0.48 + 0.028"SL 0.49 +0.023°SL 0.52 + 0.022°SL
tPHL 0.43 0,39 + 0,020°SL 0.41 +0.013°SL 0.45 + 0.017°5L
BloY R 0.32 0.3 + 0.045°SL 0.21 + 0.050°SL 0.18 + 0.051°SL
3 0.22 0.19 + 0.017°SL 018 +0.018°SL 0.16 + 0.020°SL
1PLH 052 0.47 + 0.027°SL 0.48 + 0.023°SL 0.51 + 0.022°5L
TPHL 0.47 0.43 + 0.021°SL 0.45 + 0.014°SL 0.50 + 0.011°SL
Cloy R 0.32 0.23 + 0.044°SL 0.21 + 0.050°SL 0.18 + 0.051°SL
IF 0.24 0.20 + 0.018°SL 0.20 + 0.018°SL 0.18 + 0.019°SL
TPLH 051 0.45 + 0.028°SL 047 +0.023°5L 0.49 + 0.022°SL
TPHL 0.50 0.45 + 0.022°5L 047 +0.014°SL 0.54 + 0.011°SL
Dtoy R 0.32 0.23 + 0.044°SL 0.21 + 0.050°SL 0.18 + 0.051°SL
IF 0.26 0.23 + 0.017°5L 0.22+0.018°SL 0.21 + 0.019°SL

*Range1: SL <3.00, *Range? :3.00 £ SL £20.00, *Range3:20.00< SL
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AD4D4/AD4D6
4 Input AND with 4X Drive or 6X Drive

AD4D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! J%%] Delay Equations [ns]
i Range1* Range2* Range3*
TPLH 0.64 0.60 + 0.016°SL 062+ 0.012°SL 0,64+ 0.011°SL
TPHL 0.44 0.42 +0.011°SL 0.43 + 0.008°SL 0.46 + 0.006°SL
AtoY tR 0.34 0.30 + 0.018'SL 0.29 + 0.023°SL 0.26 + 0.025°SL
tF 0.22 0.20 + 0.010°SL 0.20 + 0.009°SL 0.19 + 0.010°SL
TPLH 064 0.61 +0.016°SL 062+ 0.012°SL 0.65 + 0.011°SL
tPHL 0.48 0.46 + 0.012°SL 0.47 + 0,008°SL 0.51 + 0.006°SL
BtoY tR 0.34 0.31 + 0.019°SL 029 + 0.023°SL 0.26 + 0.025°SL
tF 024 0.22 + 0.010°SL 0.2 + 0.009"SL 0.21 + 0.009°SL
tPLH 0.63 0.60 + 0.016°SL 061+ 0012°SL 063+ 0.011°5L
TPHL 052 0.49 + 0.013°SL 0.51 + 0,009°SL 0.55 + 0.007°SL
CoY 1R 0.34 0.31 + 0.019°SL 0.29 + 0.023°SL 0.26 + 0.025°SL
IF 0.25 0.23 +0.011°SL 0.24 + 0.010°SL 0.24 + 0.009°SL
'PLH 0.61 0.58 + 0.016°SL 0.59 + 0.012°SL 062+ 0.011°SL
TPHL 0.55 0.52 + 0.013'SL 0.53 + 0,009°SL 0.58 + 0.007°SL
DtoY 'R 0.34 0.30 + 0.020°SL 0.29 + 0.023°SL 0.26 + 0.025°SL
tF 0.27 0.25 + 0.011°SL 0.5 + 0.010°SL 0.26 + 0.009°SL

*Range1 : SL < 3.00, *Range? :3.00 £ SL £20.00, *Range3:20.00 < SL

AD4D6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %t'a:y 2['(1)%1 Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.58 0.56 +0.011*SL 0.57 + 0.009*SL 0.59 +0.008*SL
tPHL 0.39 0.37 +0.008*SL 0.38 + 0.006*SL 0.40 + 0.004*SL

AtoY 1R 0.31 0.28 + 0.013°SL 0.27 + 0.015°SL 0.25 + 0,016°SL
tF 0.19 0.17 +0.010*SL 0.19 + 0.006"SL 0.18 + 0.006*SL
tPLH 0.59 0.57 +0.011*SL 0.57 + 0.009"SL 0.60 + 0.008*SL
tPHL 0.44 0.42 +0.008*SL 0.43 + 0.006"SL 0.45 + 0.005*SL

BtoY tR 0.31 0.28 +0.014*SL 0.28 + 0.015*SL 0.25 +0.016"SL
tF 0.21 0.20 + 0.006*SL 0.20 + 0.006*SL 0.20 + 0.006™SL
tPLH 0.58 0.56 +0.011*SL 0.57 + 0.009*SL 0.59 +0.008*SL
tPHL 0.47 0.45 +0.009*SL 0.46 + 0.006*SL 0.49 + 0.005*SL

Co¥Y tR 0.31 0.28 + 0.013*SL 0.28 + 0.015"SL 0.25 + 0.016*SL
tF 0.23 0.22 +0.007*SL 0.22 + 0.006*SL 0.23 + 0.006*SL
tPLH 0.56 0.54 +0.011*SL 0.55 + 0.009"SL 0.57 +0.008*SL
tPHL 0.50 0.48 +0.009*SL 0.49 + 0.007*SL 0.52 +0.005*SL

DoY R 031 0.28 + 0.014°SL 0.28 + 0.015°SL 0.25 + 0.016°5L
tF 0.26 0.24 + 0.006*SL 0.24 + 0.007*SL 0.25 + 0.006*SL

*Range1: SL < 3.00, *Range? :3.00 £ SL £20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1
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AD5/AD5D3/AD5D6

5 Input AND with 1X Drive, 3X Drive or 6X Drive

A
Inputs: A, B, C, D,E ; ._B
Output: Y —
Input Loading (SL}: C Y
- AD5: Alf: 1 -—D
- ADSD3: All: 1 —
- AD5D6: All: 2 E AD5
Maximum Fanout (Rec. SL): b
- AD5: 28
- AD5D3: 72
- AD5D6: 144
Gate Count:
- AD5: 3 Symbol
- AD5D3: 4
- AD5D6: 8
A B C D E Y
0 X X X X 0
X 0 X X X 0
X X 0 X X 0
X X X 0 X 0
1 1 1 1 1 1
* Truth Table

s

n | |
A l—‘

n
s I l{
c - {
o - }
i = -{

Schematic

'
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AD5
5 Input AND with 1X Drive, 3X Drive or 6X Drive

AD5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %7_'1" 2[?)%] Delay Equations [ns}]
" Ranget* Range2* Range3*
TPLH 0.59 0.48 + 0.051°SL 0.51 + 0.044°SL 0.54 + 0.042°SL
TPHL 037 0.30 + 0.037°SL 0.33 + 0.022°SL 0.37 + 0.020°SL
AtoY tR 041 0.22 + 0.096°SL 021+ 0.099°SL 0.18 + 0.101°SL
tF 0.21 0.14 + 0.035°SL 013+ 0.036°SL 0.10 + 0,038"SL
tPLH 0.62 0.52 + 0.051°SL 0.54 + 0.044°SL 0.57 + 0.042°SL
TPHL 0.42 0.36 + 0.032°SL 0.39 + 0.022°5L 0.43 + 0.020°SL
BloY iR 0.42 0.23 + 0.096°SL 0.52 + 0.099°SL 0.18 +0.101"SL
tF 0.23 0.16 + 0.035°SL 0.16 + 0.036°SL 0.11 +0.038"SL
tPLH 0.63 0.53 + 0.057°SL 0.55 + 0.044°SL 0.58 + 0,042°SL
tPHL 0.46 0.39 + 0.034°SL 0.43 + 0.023°SL 0.48 +0.020°SL
Cro¥Y 1R 0.42 0.23 + 0,096°SL 0.22 + 0.099°SL 0.18 + 0.101°SL
IF 0.25 0.18 + 0.035°SL 0.18 + 0.035°SL 0.13 + 0.038°SL
tPLH 0.64 0.53 + 0.057°SL 0.56 + 0.044°SL 0.59 + 0,042°SL
TPHL 0.49 0.42 + 0.036°SL 0.46 + 0.023°SL 0.52 + 0.020°SL
DtoY 1R 0.42 0.23 + 0,095°SL 0.22 + 0.099°SL 0.18 + 0.101°SL
tF 0.28 0.21 + 0.034'SL 0.21 + 0.035°SL 0.16 + 0.037°SL
tPLH 0.62 0.52 + 0.051°SL 0.54 + 0.044°SL 0.57 + 0.042°SL
tPHL 051 0.43 + 0.038°SL 0.47 + 0.024°SL 0.54 + 0.020°SL
EtoY R 0.42 0.23 + 0.095°SL 0.22 + 0.099°SL 0.18 + 0.101°SL
tF 0.30 0.23 + 0.087°SL 0.24 + 0.035°SL 0.19 + 0.037°SL

*Range1 : SL< 3.00, "Range2 : 3.00 = SL £20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1

© 1986 ASPEC Technology, Inc.




AD5D3

5 Input AND with 3X Drive

AD5D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?ja! 1!?)%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.68 0.64 +0.022*SL 0.66 + 0.017*SL 0.69 +0.015*SL
tPHL 0.41 0.38 + 0.014*SL 0.40 + 0.010*SL 0.44 +0.008*SL

AtoY tR 0.38 0.33 +0.027*SL 0.31 + 0.031*SL 0.28 +0.033*SL
tF 0.21 0.18 +0.011*SL 0.18 + 0.012*SL 0.17 +0.013*SL
tPLH 0.71 0.67 +0.022*SL 0.68 + 0.017*SL 0.72 +0.015*SL
tPHL 0.46 0.43 +0.015*SL 0.44 +0.010*SL 0.49 +0.008*SL

BoY tR 0.38 0.33 + 0.027*SL 0.32 + 0.031*SL 0.28 +0.033*SL
tF 0.23 0.20 +0.012*SL 0.20 +0.012*SL 0.20 +0.012*SL
tPLH 0.72 0.68 +0.022*SL 0.69 +0.017*SL 0.73 +0.015*SL
tPHL 0.49 0.46 +0.015*SL 0.48 + 0.011*SL 0.53 +0.008*SL

Cta¥ tR 0.38 0.33 + 0.027*SL 0.32 + 0.031*SL 0.28 +0.033*SL
tF 0.24 0.22 + 0.012*SL 0.22 + 0.012*SL 0.22 +0.012*SL
tPLH 0.73 0.68 +0.022*SL 0.70 + 0.017*SL 0.73 +0.015*SL
tPHL 0.52 0.49 +0.016*SL 0.50 + 0.011*SL 0.56 +0.008*SL

DtoY tR 0.38 0.33 +0.028"SL 0.32 + 0.031*SL 0.28 +0.033*SL
tF 0.26 0.24 +0.014*SL 0.24 + 0.012*SL 0.24 +0.012*SL

_ tPLH 0.72 0.67 +0.022*SL 0.69 + 0.017*SL 0.72 +0.015*SL
tPHL 054 0.51 +0.017*SL 0.52 + 0.011*SL 0.58 +0.008*SL

EtoY tR 0.38 0.33 + 0.028"SL 0.32 + 0.031*SL 0.28 +0.033*SL
tF 0.29 0.26 + 0.015*SL 0.27 + 0.013*SL 0.27 +0.012*SL

*Rangel : SL<3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology; Inc:




AD5D6
5 Input AND with 6X Drive

AD5D6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLla! L{I(I)%] Delay Equations [ns]
Range1* Range2* Range3*
1PLH 0.70 0.68 + 0.012°SL 0.68 + 0.010°SL 0.72 + 0.008°SL
TPHL 0.40 0.38 + 0.008°SL 0.39 + 0.006°SL 0.41 + 0.004"SL
AtoY R 0.38 0.36 + 0,012°SL 0.35 + 0.015°SL 0.32 + 0.016"SL
F 0.20 0.18 + 0.007°SL 0.18 + 0.006°SL 0.18 + 0.006°SL
PLH 0.73 0.71 + 0.013°SL 0.71 + 0.010°SL 0.75 + 0.008°SL
tPHL 0.44 0.43 + 0.008°SL 0.43 + 0.006°SL 0.46 + 0.005°SL
BtoY 1R 0.39 0.36 + 0.012°SL 0.36 + 0.015°SL 0.32 +0.016°SL
I 002 0.21 + 0.006°SL 0.20 + 0.006"SL 0.21 + 0.006°SL
tPLH 0.75 072+ 0.013°SL 0.73 + 0.010°SL 0.76 + 0.008°SL
tPHL 0.48 0.46 + 0.009°SL 0.47 + 0.006°SL 0.50 + 0.005°SL
CtoY R 0.39 0.36 + 0.012°SL 0.36 + 0.014SL 0.32 + 0.016°SL
1F 0.24 0.22 + 0.007°SL 0.22 + 0.007°SL 0.23 + 0.008"SL
'PLH 0.75 073+ 0.013°SL 074 + 0.010°SL 0.77 + 0.008°SL
TPHL 0.50 0.49 + 0.009°SL 0.49 + 0.007°SL 0.53 + 0.005°SL
DtoY R 0.39 0.36 + 0.012°SL 0.35 + 0.015°5L 0.32 + 0.016°SL
1F 0.26 0.24 + 0.007°SL 0.24 + 0.007°SL 0.26 + 0,006°SL
tPLH 0.75 0.72 + 0.013°SL 0.73 + 0.010°SL 0.76 + 0.008°SL
tPHL 0.52 0.50 + 0.010°SL 051 + 0.007°SL 0.55 + 0,005"SL
EtoY R 0.39 0.36 + 0.012°SL 0.35 + 0.015°SL 0.32 +0.016°SL
tF 0.8 0.26 + 0.008"SL 0.27 + 0.007°SL 0.28 + 0,008°SL

*Range1 : SL < 3.00, 'ﬁange2 :3.00 £ SL £20.00, *Range3 :20.00< SL

HDAS000-5.0V-rev. 1
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A021/A021D2/A021D4/A021D6
2-AND into 2-NOR with 1X Drive, 2X Drive, 4X Drive or 6X Drive

Inputs: A, B, C
Output: Y
Input Loading(SL):
-AO21: All : 1
- AO21D2: All : 2
- AO21D4: All : 1
- AO21D6: Al : 1
Maximum Fanout (Rec. SL):
-AO21: 14
- AO21D2: 28 Symbol
- AO21D4: 112
- AO21D6: 168
Gate Count:
- AO21:2
-AO21D2 : 3
-AO21D4: 4
- AO21D6: 5

- X O x| >
- O x x| W
X O O = 0O
O = = o <

Truth Table

owr
U?U

Schematic
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AO21/A021D2/A021D4/A021D6
2-AND into 2-NOR with 1X Drive, 2X Drive, 4X Drive or 6X Drive

AO21 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_'ﬂ!z[%%l Delay Equatiéns [ns]
i Range1* Range2* Range3*
TPLH 050 0.34 + 0.076"SL 0.34 + 0.079°SL 0.30 + 0.081"SL
TPHL 0.16 0.06 + 0.050°SL 0.11 + 0.034°SL 017 + 0.031°SL
AtoY R 0.83 0.47 + 0.182°SL 0.43 7 0.194°SL 0.36 + 0.198°5L
I 0.44 0.32 + 0.063"SL 0.32 + 0.063°SL 0.23 + 0.067°SL
tPLH 0.58 0.43 + 0.076°SL 0.42 + 0.079°SL 0.39 + 0.080°SL
tPHL 0.12 0.04 + 0.043°SL 0.07 + 0.032°SL 0.10 + 0.031°SL
BioY R 0.97 0.61 +0.182°SL 0.57 + 0.194°SL 0.50 + 0.198"SL
tF 0.41 0.30 + 0.058"SL 0.28 + 0.064°SL 0.19 + 0.068"SL
TPLH 0.58 0.43 + 0.077°SL 0.42 + 0.079°SL 0.39 + 0.081°SL
TPHL 013 0.05 + 0.037°SL 0.09 + 0.024°SL 0.17 + 0.020°SL
Clo¥Y 1R 0.94 057 + 0.188°SL 0.55 + 0.196°SL 0.50 + 0.198"SL
'F 045 0.38 + 0.032°SL 0.38 + 0.033°SL 0.31 + 0.036"SL

*Range1: SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL

A021D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la! 2['(‘)%] Delay Equations [ns]
' Range1* Range2* Range3*
LA 0.40 0.33 + 0.039°SL 0.33 + 0.037°SL 0.32 + 0.038°SL
TPHL 0.11 0.05 + 0,029"SL 0.08 + 0.019°SL 0.15 + 0.015°SL
AtoY R 0.62 0.46 + 0.084°SL 0.44 + 0.089°SL 0.37 + 0.092"SL
tF 0.38 0.31 + 0.032°SL 0.32 + 0.009°SL 0.29 + 0,031"SL
PLH 0.49 0.42 + 0.036°SL 0.42 + 0.036°SL 0.40 + 0.037°SL
tPHL 0.08 0.03 + 0.023°SL 0.05 + 0.017°SL 0.09 + 0.095°SL_
BtoY R 0.76 0.59 + 0.083"SL 0.57 + 0.089°SL 0.50 + 0.092°5L
3 0.35 0.29 + 0.028"SL 0.29 + 0.029°SL 0.24 + 0.031°SL
PLH 0.49 0.42 + 0.036"SL 0.42 + 0.037°SL 0.40 + 0.038°SL
TPHL 0.09 0.05 + 0.020°SL 0.07 + 0.014°SL 0.14 + 0.011°SL
Coy R 0.72 0.55 + 0.086"SL 0.54 + 0.090°SL 0.49 + 0.092"SL
IF 0.42 0.38 + 0.016°SL 0.38 + 0.016°SL 0.36 + 0.017°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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AO21D4/A021D6
2-AND into 2-NOR with 4X Drive or 6X Drive

AO21D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter [é?-la! 2[?)?)] Delay Equations [ns]

: Ranget* Range2* Range3*
tPLH 0.67 0.64 +0.012°SL 0.65 +0.011*SL 0.65 + 0.011"SL
tPHL 0.41 0.39 +0.010"SL 0.40 + 0.007"SL 0.43 + 0.006*SL

AtoY R 0.18 0.13 + 0.023°SL 0.13 + 0.095°SL 0.7+ 0.026°SL
tF 0.17 0.16 +0.008*SL 0.15 + 0.009*SL 0.15 + 0.010"SL
tPLH 0.77 0.74 +0.012°SL 0.75 +0.011*SL 0.75 + 0.011*SL
tPHL 0.39 0.36 +0.010"SL 0.37 +0.007*SL 0.40 + 0.006*SL

BtoY 1R 0.18 0.14 + 0.023°SL 0.13 + 0.025°SL 0.12 + 0.026°SL
tF 0.18 0.16 +0.008"SL 0.16 + 0.009"SL 0.15 + 0.010*SL
tPLH 0.76 0.74 +0.012"SL 0.74 +0.011"SL 0.74 + 0.011*SL
tPHL 0.41 0.39 +0.010"SL 0.40 + 0.007*SL 0.42 + 0.006*SL

CoY R 0.19 0.14 + 0.022°SL 0.13 + 0.025°SL 0.11 + 0.026°SL
tF 0.17 0.16 +0.009*SL 0.16 +0.009"SL 0.15 + 0.010"SL

*Range? : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 < SL
AO21D6 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?_Ia! 2[%%] Delay Equations [ns]

" Range1* Range2* Range3*
PLH 0.72 0.70 + 0.008"SL 0.71 +0.007"SL 0.71 +0.007*SL
tPHL 0.47 0.45 + 0.008*SL 0.46 + 0.006"SL 0.49 + 0.005"SL

AtoY R 0.18 0.15 + 0.015°SL 0.15 + 0.016°SL 0.3 +0.017°SL
tF 0.21 0.20 + 0.006"SL 0.20 + 0.006"SL 0.20 + 0.006"SL
tPLH 0.82 0.81 + 0.009"SL 0.81 +0.007"SL 0.82 +0.007"SL
1PHL 0.45 0.43 + 0.008"SL 0.44 + 0.006"SL 0.47 + 0.004"SL

BtoY R 0.19 0.15 + 0,016°SL 0.15 + 0.016°SL 014+ 0.017°SL
IF 0.21 0.19 + 0.010"SL 0.20 + 0.006"SL 0.20 + 0.006"SL
tPLH 0.82 0.80 + 0.008"SL 0.80 +0.007"SL 0.81 + 0.007"SL
1PHL 0.47 0.45 + 0.008"SL 0.46 + 0.006"SL 0.49 + 0.004"SL

CtoY R 0.19 0.16 + 0.015°SL 0.5 + 0.016°SL 014+ 0.017°SL
iF 0.21 0.19 + 0.007°SL 0.20 +0.007"SL 0.20 + 0.006"SL

*Ranget : SL <3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL

HDAS000-5.0V-rev. 1
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AO211/A021ID3/A021ID5/A021I1D8
2-AND into 2-OR with 1X Drive, 3X Drive, 5X Drive or 8X Drive

Inputs: A, B, C
Output: Y
Input Loading(SL): A
- AO211: All: 1 .
- AO21ID3: All: 1 AOQ211
- AO2IDS5: All: 1 B
- A0211D8: All: 2 ol v
Maximum Fanout (Rec. SL): ¢
- AO211: 28
- AO21ID3: 84
- AO2ID5: 120
- AO211D8: 224 Symbol
Gate Count:
- AO211: 2
-A021ID3: 3
- AO2ID5: 4
-AO21ID8: 7 A B c »
X X 1 1
0 X 0 0
X 0 0 0
1 1 X 1
Truth Table
A _—
B B .
OF 2 T
p%
1>—-J l»—pgé ﬁ
* Y
B I
N
Schematic
3-38
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AO21I/A021ID3
2-AND into 2-OR with 1X Drive, 3X Drive,

AO21l Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %t'a! g%%] Delay Equations [ns])

i Range1* Range2* Range3*
tPLH 0.30 0.21 + 0.044°SL 022+ 0.043°SL 0.22 + 0.043°SL
tPHL 0.50 0.43 + 0.033°SL 0.46 + 0.023°5L 0.52 + 0.020°SL

AtoY 1R 0.33 0.13 + 0.098°SL 0.2 + 0.101°SL 0.09 + 0.102°SL
tF 0.23 0.16 + 0.038°SL 0.16 + 0.037°SL 0.14 + 0.038"SL
tPLH 0.28 0.19 + 0.045°SL 0.19 + 0.043°SL 0.19 + 0.043°SL
tPHL 0.59 0.51 +0.037°SL 0.55 + 0.024°SL 0.63 + 0.020°SL

BtoY tR 0.33 0.13 + 0.098°SL 0.12 + 0.107°SL 0.09 +0.102°SL
tF 0.27 0.19 + 0.040°SL 0.20 + 0.036°SL 0.18 + 0.037°SL
PLH 0.29 0.21 +0.043°SL 021 + 0.042°SL 0.20 + 0.042°SL
tPHL 058 0.51 + 0.038°SL 0.55 + 0.024°SL 0.62 + 0.020°SL

CroY 1R 0.33 0.14 + 0.096°SL 0.12 + 0.100°SL 0.09 + 0.102°SL
tF 0.28 0.20 + 0.039°SL 0.21 + 0.036°SL 0.19 + 0.037°SL

*Range1: SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00<SL

AO21ID3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns} (SL: Standard Load)
Path Parameter %?_Ia! 2['(‘)?)] Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.35 0.31 +0.016*SL 0.32 + 0.014"SL 0.33 +0.014*SL
tPHL 0.57 0.54 +0.016*SL 0.55 + 0.011*SL 0.61 +0.008*SL

AtoY tR 0.22 0.16 + 0.029°5L 0.16 + 0.031"SL 0.13 + 0.032°5L
tF 0.25 0.22 + 0.015*SL 0.23 + 0.013"SL 0.24 + 0.013*SL
tPLH 0.31 0.27 + 0.016*SL 0.28 + 0.014*SL 0.29 +0.014*SL
tPHL 0.65 0.61 +0.017*SL 0.63 + 0.012*SL 0.69 +0.009*SL

BtoY tR 0.22 0.16 + 0.029*SL 0.16 + 0.031*SL 0.13 + 0.032*SL
tF 0.29 0.26 + 0.016*SL 0.26 + 0.013*SL 0.28 + 0.013*SL
tPLH 0.31 0.28 + 0.015*SL 0.28 + 0.014*SL 0.28 + 0.013*SL
tPHL 0.64 0.60 + 0.017*SL 0.62 + 0.012*SL 0.68 + 0.009*SL

CoY tR 0.21 0.15 +0.029*SL 0.15 + 0.031*SL 0.12 +0.032*SL
tF 0.29 0.26 +0.016"SL 0.26 + 0.013*SL 0.28 +0.013*SL

*Range1 : SL. < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00<SL

HDA?OOO~5,0V-rev. 1
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AO21ID5/A021ID8
2-AND into 2-OR with 5X Drive or 8X Drive

AO21ID5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiyzl'a%] Delay Equations [ns]
' Ranget* Range2* Range3*
tPLH 0.43 0.41 + 0.011°SL 0.42 + 0.009°SL 0.43 + 0.009°SL
'PHL 0.70 0.68 + 0.011°SL 0.68 + 0.008°SL 0.72 + 0.006°SL
AtoY R 0.23 0.20 + 0.016°SL 0.19 + 0.019°SL 0.17 + 0.020°SL
tF 0.34 0.32 + 0,009°SL 0.32 + 0.009°SL 0.34 + 0,008°SL
tPLH 0.38 0.36 + 0.011°SL 0.36 + 0.009°SL 0.38 + 0.009°SL
PHL 0.77 0.74 + 0.012°SL 0.75 + 0.009°SL 0.80 + 0.007°SL
BtoY 1R 0.23 0.20 + 0.016°SL 0.19 + 0.019°SL 0.18 + 0.020°SL
tF 0.37 0.35 + 0.010°SL 0.35 + 0.009°SL 0.38 + 0.008°SL
tPLH 0.37 0.35 + 0.010°SL 0.36 + 0.009°SL 0.37 + 0.008°SL
PHL 0.77 0.74 + 0.012°SL 0.75 + 0.009°SL 0.80 + 0.007°SL
Ctoy R 0.21 0.18 + 0.017°SL 0.17 + 0.019°SL 0.15 + 0.020°SL
1F 0.38 0.36 + 0.010°SL 0.36 + 0.009°SL 0.38 + 0.008"SL

*Range?: SL < 3.00, *Range2 :3.00 £ SL.£20.00, *Range3:20.00< SL

A0O21ID8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ih:y 2[?)%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.39 0.38 + 0.007*SL 0.38 + 0.006*SL 0.39 + 0.005*SL
tPHL 0.63 0.62 + 0.007*SL 0.62 +0.006*SL 0.65 + 0.004*SL

AtoY tR 0.21 0.19 + 0.010*SL 0.19 +0.012*SL 0.18 +0.012*SL
tF 0.29 0.28 + 0.005*SL 0.28 + 0.006*SL 0.29 + 0.005*SL
tPLH 0.35 0.33 + 0.008"SL 0.34 + 0.006"SL 0.34 + 0.006*SL
tPHL 0.7 0.69 + 0.007*SL 0.70 + 0.006*SL 0.72 + 0.005*SL

BtoY R 0.22 0.20 + 0.010°SL 0.19 +0.012°SL 0.18 + 0.012°SL
tF 0.33 0.32 + 0.005*SL 0.32 + 0.006*SL 0.33 +0.005*SL
tPLH 0.34 0.32 + 0.007*SL 0.32 + 0.006*SL 0.33 + 0.005*SL
tPHL 0.71 0.69 + 0.008*SL 0.70 + 0.006*SL 0.73 + 0.005*SL

Croy R 0.19 0.17 + 0.012°SL 0.17 +0.012°5L 0.16 + 0.012°SL
tF 0.33 0.31 + 0.009*SL 0.32 + 0.006*SL 0.33 + 0.005"SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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AO211/A0211D2/A0211D3/A0211D7
2-AND into 3-NOR with 1X Drive, 2X Drive, 3XDrive or 7X Drive

Inputs: A, B, C, D
OQutput: Y
Input Loading(SL):
- AO211: All : 1
- AO211D2: All : 2
- AO211D3: All: 1
- A0211D7: Alt: 1
Maximum Fanout (Rec. SL):
-AO211: 9
- A0211D2: 18
- AO211D3: 84
- AO0211D7: 196
Gate Count:
- AO211: 2
-AO211D2: 4
- A0211D3: 4
- A0211D7:6

LT

Symbol

A B C D Y

1 X X 0

X X 1 X 0

X 1 0

X 0 0 0 1

0 X 0 0 1
Truth Table

i
L

o &

BD DY
Co
po— | L T
—
Schematic
'3-42
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AO211/A0211D2
2-AND into 3-NOR with 1X Drive, 2X Drive

AO211 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %tliy 2[%%] Delay Equations [ns}

: Ranget* Range2* Range3*
tPLH 0.65 0.43 + 0.110°SL 0.4 +0.114"SL 0.37 +0.116°SL
tPHL 017 0.08 + 0.049°SL 0.12 + 0.034"SL 0.18 + 0.031"SL

AtoY R 130 0.75 + 0.275°SL 0.72 + 0.285°SL 0.70 + 0.286°SL
1F 0.46 0.33 + 0.064"SL 0.33 + 0.063°SL 0.05 + 0.067°SL
tPLH 0.77 0.55 + 0.109"SL 054 + 0.114'SL 0.49 +0.116"SL
TPHL 014 0.05 + 0.041"SL 0.08 + 0.032"SL 0.11 + 0.031"SL

BloY R 149 0.94 + 0275°SL 0.92 + 0.285°SL 0.89 + 0.286°5L
1F 043 0.31 + 0.059°SL 0.29 + 0.064"SL 0.21 + 0.068°SL
tPLH 0.83 0.61 +0.113"SL 0.60 + 0.115°SL 058+ 0.117"SL
TPHL 0.14 0.07 + 0.037°SL 0.11 + 0.024°SL 0.18 + 0.020°SL

CoY R 151 0.95 + 0.278"SL 0.93 + 0.084°SL 0.90 + 0.286°SL
tF 0.46 0.39 + 0.035"SL 0.39 + 0.035"SL 0.33 + 0.039°SL
tPLH 0.83 0.60 + 0.114°SL 0.60 + 0.116°SL 058 +0.117°SL
tPHL 0.15 0.07 + 0.038"SL 0.11 + 0.025°SL 0.19 + 0.021°SL

DtoY R 150 0.94 + 0.279°SL 0.93 + 0.285°SL 0.90 + 0.286°SL
1F 0.49 0.42 + 0.035"SL 0.42 + 0.036°SL 0.36 + 0.039°SL

*Range? : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00<SL
AO211D2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_I:y 2[?)3] Delay Equations [ns]

' Range1* Range2* Range3*
PLH 053 0.42 + 0.053°SL 0.42 + 0.055"SL 0.39 + 0.056"SL
1PHL 0.12 0.07 + 0.027°SL 0.09 + 0.019°SL 0.16 + 0.015°SL

AtoY R 101 0.74 +0.132°SL 0.73 + 0.136°SL 0.68 + 0.139°SL
1F 0.39 0.33 + 0.033°SL 0.34 + 0.030°SL 0.31 + 0.031°SL
tPLH 0.65 055 + 0.052°SL 0.54 + 0.054"SL 0.51 + 0.056"SL
tPHL 0.09 0.05 + 0.023°SL 0.06 + 0.017°SL 0.10 + 0.015°SL

BtoY iR 120 0.93 + 0.132°5L 0.92 +0.137°5L 0.88 + 0.139°SL
tF 0.36 0.31 + 0.028"SL 0.30 + 0.030°SL 0.26 + 0.032°SL
tPLH 0.71 0.60 + 0.055SL 0.60 + 0.056"SL 0.59 + 0.056"SL
tPHL 0.10 0.06 + 0.020°SL 0.08 + 0.014"SL 0.15+ 0.011°SL

CloY R 120 0.94 + 0.134°SL 0.93 + 0.137°SL 0.90 + 0.138°SL
IF 0.42 0.39 + 0.017°SL 0.39 + 0.017°SL 0.37 + 0.017°SL
1PLH 0.71 0.60 + 0.055°SL 0.60 + 0.056"SL 0.58 + 0.056°SL
tPHL 0.1 0.07 +0.021°SL 0.08 + 0.015°SL 0.16 + 0.011°SL

Do 1R 1.20 0.93 + 0.134°SL 0.92 + 0.137"SL 0.89 + 0.138°SL
tF 0.45 0.42+0017°SL | 0.42 +0.016'SL 0.40 + 0.017°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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AO211D3/A0211D7

2-AND into 3-NOR with 3X Drive or 7X Drive

A0211D3 Switching Characterlstlcs

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)?)] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.77 0.74 + 0.015"SL 0.74 + 0.014*SL 0.74 + 0.014*SL
tPHL 0.39 0.37 + 0.012*SL 0.38 + 0.009*SL 0.41 +0.007*SL

AtoY R 0.20 0.13 + 0.032°SL 0.13 + 0.033°SL 0.10 + 0.034°SL
tF 0.16 0.14+0.011*SL 0.13 +0.013*SL 0.12 +0.013"SL
tPLH 0.89 0.86 + 0.015"SL 0.87 +0.014*SL 0.87 +0.014*SL
tPHL 0.37 0.35 + 0.012*SL 0.35 +0.009"SL 0.39 + 0.007*SL

BloY R 0.20 0.14+ 0.031°SL 0.14 + 0.033°SL 0.11 + 0.034°SL
tF 0.16 0.13 +0.012*SL 0.13 +0.013*SL 0.12 +0.013*SL
tPLH 0.95 0.92 + 0.015*SL 0.92 +0.014*SL 0.92 +0.014*SL
tPHL 0.39 0.36 + 0.013"SL 0.37 +0.009*SL 0.40 + 0.007*SL

CtoY tR 0.20 0.14 + 0.030*SL 0.14 + 0.033*SL 0.11 + 0.034*SL
tF 0.16 0.13+0.012*SL 0.13 +0.013*SL 0.12 + 0.013*SL
tPLH 0.95 0.92 + 0.015*SL 0.92 +0.014*SL 0.92 +0.014*SL
tPHL 0.40 0.38 + 0.012*SL 0.39 +0.009*SL 0.42 + 0.007*SL

DtoY tR 0.20 0.14 + 0.032*SL 0.14 + 0.033*SL 0.11 + 0.034*SL
tF 0.16 0.13 + 0.012*SL 0.13 +0.013*SL 0.12 +0.013*SL

“Range1: SL <3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
A0211D7 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, m 1R and tF = 0.80ns) : Standard Load)
Path Parameter %?_Ia! 2[%%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.80 0.88 + 0.007*SL 0.88 + 0.006*SL 0.89 + 0.006*SL
tPHL 0.52 0.51 + 0.007*SL 0.51 + 0.005*SL 0.54 + 0.004*SL

AtoY tR 0.20 0.18 + 0.012*SL 0.17 + 0.013*SL 0.16 +0.014*SL
tF 0.23 0.22 + 0.006*SL 0.22 + 0.006*SL 0.23 +0.005*SL
tPLH 1.03 1.02 + 0.007*SL 1.02 + 0.006*SL 1.03 + 0.006*SL
tPHL 0.50 0.48 + 0.007*SL 0.49 + 0.005*SL 0.51 + 0.004*SL

BloY R 0.21 0.19 + 0.011°SL 0.18 + 0.013"SL 0.17 + 0.014°SL
tF 0.23 0.22 + 0.005*SL 0.22 + 0.006*SL 0.23 + 0.005*SL
tPLH 1.09 1.07 + 0.007*SL 1.08 + 0.006*SL 1.08 + 0.006*SL
tPHL 0.51 0.50 +0.007*SL 0.51 +0.005*SL 0.53 +0.004*SL

CoY R 0.21 0.18 + 0.013°SL 0.18 + 0.013°SL 0.17 + 0.014°SL
tF 0.23 0.23 + 0.003"SL 0.22 + 0.006*SL 0.23 + 0.005*SL
tPLH 1.09 1.07 +0.007"SL 1.07 + 0.006*SL 1.08 +0.006*SL
tPHL 0.53 0.52 + 0.007*SL 0.52 + 0.005*SL 0.54 + 0.004*SL

DtoY tR 0.21 0.19 +0.012*SL 0.18 + 0.013*SL 0.17 +0.014*SL
tF 0.23 0.22 + 0.006"SL 0.22 + 0.006*SL 0.23 + 0.005*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00,

*Range3 : 20.00 < SL

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technalogy, Inc.
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A022/A022D2/A022D3/A022D7
2 2-AND into 2-NOR with 1X Drive, 2X Drive, 3X Drive Or 7X Drive

Inputs: A, B,C, D
Output: Y
Input Loading(SL): A
- AO22: All : 1 —
- AD22D2: Ali : 2 B
- AO22D3: All : 1 \é
- AO22D7: All : 1 c
Maximum Fanout (Rec. SL):
- AO22: 14 a—0
- AO22D2: 28
- AO22D3: 84
mbol
- AO22D7: 196 Symbo
Gate Count:
- AO22: 2
- A022D2: 4
- A022D3: 5 A B C D Y
- AO22D7:7
1 1 X X 0
X X 1 1 0
0 X 0 X 1
0 X X ] 1
X X 0 1
X 0 0 X 1
Truth Table
AD—
BD
ch .
DA

B E
- .
v Schematic
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AO22/A022D2
2 2-AND into 2-NOR with 1X Drive or 2X Drive

A022 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[?)%] Delay Equations [ns]
i Range1* Range2* Range3*
tPLH 0.55 0.40 + 0.072°SL 0.40 + 0.073°SL 0.37 + 0.074°SL
YPHL 0.19 0.10 + 0.047°SL 0.14 + 0.033°SL 0.18 + 0.031°SL
AtoY R 0.89 0.56 + 0.167°SL 0.53 + 0.176°SL 0.47 + 0.180°SL
i 052 0.41 + 0.057°SL 0.39 + 0.062"SL 0.30 + 0.067"SL
tPLH 0,63 0.49 + 0.070°SL 0.48 + 0.073°SL 0.45 + 0.074"SL
tPHL 0.15 0.07 + 0.040°SL 0.09 + 0.032°SL 0.12 + 0.031°SL
BtoY R 1.02 069 + 0.166°SL 0.66 + 0.176"SL 0.59 + 0.180°SL
iF 0.48 0.37 + 0.055°SL 0.35 + 0.063°SL 0.26 + 0.068"SL
PLH 0.56 0.41 % 0.075°SL 0.41 + 0.075°SL 0.39 + 0.076°SL
TPHL 0.05 0.16 + 0.043°SL 0.19 + 0.033°SL 023 +0.031°SL
Cto¥ R 0.91 0.57 + 0.171°SL 0.54 + 0.180°SL 0.48 + 0.183'SL
T 0.63 0.52 + 0.054°SL 0.50 + 0.062°SL 0.39 + 0.067°SL
tPLH 0.63 0.49 + 0.072°SL 0.48 + 0.074°SL 0.46 +0.075°SL
1PHL 0.20 0.12 + 0.039°SL 0.14 + 0.032°SL 0.16 + 0.031°SL
DtoY 1R 102 0.68 + 0.168°SL 0.65 + 0177°SL 0.59 + 0.180°SL
tF 058 0.48 + 0.053°SL 0.45 + 0.063°SL 0.35 + 0.068"SL

*Range1:SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL

A022D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %th! 2[?)?)1 Delay Equations [ns]
Range1* Range2* Range3*
1PLH 0.49 0.41 + 0.038°SL 0.41 + 0.037°SL 0.40 + 0.038°5L
TPHL 0.14 0.09 + 0.026°SL 0.11 + 0.019°SL 017 + 0.015°5L
AtaY R 0.76 0.58 + 0.0867SL 0.57 + 0.091°SL 0.51 + 0.094°SL
tF 046 0.40 + 0,029°SL 0.40 + 0.029°SL 0.36 + 0.031°SL
'PLH 057 0.50 + 0.036°SL 0.50 + 0.037°SL 0.48 + 0.038°SL
TPHL 0.10 0.06 + 0.022°SL 0.07 + 0.017°SL 011+ 0.015°SL
BoY 1R 0.88 0.71 + 0.085°SL 0.69 + 0.089°SL 0.64 + 0.092°SL
T 0.42 0.37 + 0.026°SL 0.36 + 0.029°SL 031 + 0.032°SL
PLA 0.49 0.4 +0.038°SL 0.41 + 0.038°SL 0.40 + 0.038°SL
TPHL 0.20 0.15 + 0.023°SL 0.17 + 0.018°SL 022+ 0.015°SL
CloY 1R 0.75 0.58 + 0.085°SL 0.57 + 0.090°SL 052 + 0.093°SL
T 057 0.52 + 0.025°SL 051 + 0.028°SL 0.46 + 0.031°SL
TPLH 057 0.50 + 0.036°SL 0.50 + 0.037°SL 0.48 + 0.038°SL
TPHL 0.15 0.11 + 0.021°SL 0.12+0.017°SL 0.15 + 0.015°SL
Do ¥ R 0.87 0.70 + 0.086°SL 0.69 + 0.089°SL 0.64 + 0.092°SL
tF 052 0.47 + 0.024°SL 0.46 + 0.029°SL 0.40 + 0.031°SL

*Range1 : SL < 3.00, *Range2:3.00= SL £20.00, *Range3:20.00 < SL

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology, Inc.




AO22D3/A022D7
2 2-AND into 2-NOR with 3X Drive Or 7X Drive

A022D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_'a-.-y 2[%%] Delay Equations [ns}
‘ Range1* Range2* Range3*
tPLH 0.73 0.70 + 0.016°SL 0.70 + 0.014°SL 0.70 + 0.014°SL
TPHL 0.43 041+ 0.012°SL 0.42 + 0.009°SL 0.45 + 0.007°SL
AtoY R 0.19 0.13 + 0.032°SL 0.12 + 0.033°SL 0.10 + 0.034°SL
tF 0.16 0.14 + 0.013°SL 014+ 0.012°SL 013+ 0.013°SL
tPLH 0.82 0.79 + 0.016°SL 0.79 + 0.014°SL 0.79 + 0.014"SL
tPHL 0.40 0.37 + 0.012°SL 0.38 + 0.009°SL 0.42 + 0.007°SL
BtoY 1R 0.20 0.13 + 0.032°SL 0.13 + 0.033°SL 0.10 + 0.034°SL
G 0.16 0.14 + 0.011°SL 0.13+ 0.013°SL 0.13 + 0.013'SL
tPLH 0.73 0.70 + 0.015°SL 0.70 + 0.014°SL 0.70 + 0.014°SL
YPHL 0.51 0.49 + 0.013°SL 0.50 + 0.009°SL 0.53 + 0.007°SL
CloY R 0.19 0.13 + 0.030°SL 0.12 + 0.033°SL 0.10 + 0.034°SL
tF 0.16 0.14 + 0.013°SL 014+ 0.012°SL 0.13+ 0.013°SL
tPLH 0.82 0.79 + 0.015°SL 0.80 + 0.014°SL 0.79 + 0.014°SL
tPHL 0.47 0.44 + 0.013°SL 0.45 + 0.009°SL 0.48 + 0.007°SL
DtoY R 0.20 0.13 + 0.031°SL 0.13 + 0.033°5L 0.10 + 0.034°SL
tF 0.17 0.14 +0.012°SL 0.14 + 0.012°SL 0.13 + 0.013°SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

AO22D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] {SL: Standard Load)
Path Parameter %?_Ie_-y 2['(‘)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.85 0.83 + 0.007°5L 0.84 + 0.006°SL 0.84 + 0.006°SL
tPHL 0.56 0.55 + 0.007°SL 0.55 + 0.005°SL 0.58 + 0.004°SL

AtoY R 0.19 0.17 + 0.012°SL 0.16 + 0.013°SL 0.15 + 0.014°SL
tF 024 0.23 + 0.002°SL 0.22 + 0.006°SL 0.23 + 0.005°SL
tPLH 0.95 0.93 + 0.007°SL 0.94 + 0.006°SL 0.94 + 0.006°SL
tPHL 053 0.52 + 0.007°SL 0.52 + 0.005°SL 0.54 + 0.004°SL

BtoY R 0.20 0.18 + 0.011°SL 0.17 + 0.013°SL 0.16 + 0.014°SL
13 0.04 0.22 + 0.006°SL 0.22 + 0.006°SL 0.23 + 0.005°SL
tPLH 0.85 0.84 + 0.007°SL 0.84 + 0.006°SL 0.85 + 0.006"SL
tPHL 064 0.63 + 0.007°SL 0.63 + 0,005°SL 0.66 + 0.004°SL

Croy 1R 0.19 0.17 + 0.012°SL 0.16 + 0,013°SL 0.15 + 0.014°SL
iF 0.24 0.23 + 0.005°SL 0.23 + 0.006°SL 0.23 + 0.005°SL
tPLH 0.95 0.93 + 0.007°SL 0.94 + 0.006°SL 0.95 + 0.006°SL
TPHL 0.60 0.59 + 0,006°SL 0.59 + 0.005°SL 0.61 +0.004"SL

DtoY 1R 0.20 0.7 + 0.012°SL 0.17 + 0.013°SL 0.15 + 0.014°SL
'F 024 0.24 +0.003°SL 0.23 + 0.006°SL 0.04 + 0.005°SL

*Range1: SL< 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1
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AO22A/A022D2A
2-AND and 2-invert-AND into 2-NOR with 1X Drive or 2X Drive

Inputs: A, B, C,D

Output: Y

Input Loading (SL): A
- AO22A: All : 1

- AO22D2A: AB: 2 PR .
C,D 1 c >O—.
Maximum Fanout (Rec. SL): - 9
- AO22A: 14 sl AOZ2A
- AO22D2A: 28
Gate Count:
- AO22A: 3
- AO22D2A: 5

A B C D Y
1 1 X X 0
0 X 1 X 1
0 X X 1 1
X 0 1 X 1
X 0 X 1 1
X X 0 0 0 Symbols
Truth Table
DY
AD Tk |
BD- e )

Schematic
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AO22A/A022D2A
2-AND and 2-invert-AND into 2-NOR with 1X Drive or 2X Drive

AO22A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el-h! 2[%%} Delay Equations [ns]
' Range1* Range?2* Range3*
PLH 0.55 0.41 + 0.073°SL 0.40 + 0.074'SL 0.38 + 0.075°SL
TPHL 0.18 0.08 + 0.046°SL 0.13 + 0.032°SL 0.18 + 0.029°5L
AtoY R 0.90 0.56 + 0.169°SL 0.53 + 0.179°SL 0.47 + 0.182°5L
iF 0.50 0.39 + 0.054°SL 0.38 + 0.057°SL 0.29 + 0.062°SL
tPLH 0.63 0.49 + 0.071°SL 0.48 + 0.074°SL 0.45 + 0.075°SL
TPHL 0.14 0.06 + 0.040°SL 0.08 + 0.031°SL 0.12 + 0.029°SL
BtoY R 1.02 0.68 + 0.169°SL 0.66 +0.179°SL 0.60 + 0.182"SL
IF 0.46 0.36 + 0.057°SL 0.34 + 0.058°SL 0.25 + 0.063°SL
'PLH 0.49 0.33 + 0.078°SL 0.34 + 0.076°SL 0.35 + 0.076"SL
TPHL 0.46 0.39 + 0.035°SL 0.41 +0.031°SL 0.42 + 0.031°SL
Cloy R 0.84 0.49 + 0.178°SL 0.48 + 0.181°SL 0.47 + 0.182°SL
3 0.45 0.33 + 0.061°SL 0.31 + 0.065"SL 0.28 + 0.067°SL
PLH 0.56 0.41 +0.077°SL 0.41 +0.076'SL 042+ 0.076°SL
tPHL 0.46 0.39 + 0.035°SL 0.40 + 0.031"SL 042+ 0.031°SL
Doy R 0.97 0.61 +0.179°SL 0.60 +0.181°SL 0,59+ 0.182°5L
tF 0.44 0.31 + 0.061°SL 0.30 + 0.085°SL 0.28 + 0.067°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 < SL

AO22D2A Switchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia:y 2[?)%] Delay Equations [ns}

' Range1* Range2* Range3*
tPLH 0.50 0.42 + 0.040°SL 0.42 + 0.040°SL 0.41 + 0.040°SL
tPHL 0.13 0.08 + 0.026°SL 0.10 + 0.019°SL 0.7 + 0.015°SL

AtoY R 0.80 0.62 + 0.092°SL 0.60 + 0.097°SL 0.55 + 0.100°SL
3 0.46 0.40 + 0.0208°SL 0.40 + 0.029°SL 0.36 + 0.031°SL
tPLH 0.59 0.51 + 0.038°SL 051 +0.039°SL 0.49 + 0.040°SL
TPHL 0.10 0.05 + 0.022°SL 0.07 + 0.017"SL 0.11 + 0.015°SL

BtoY R 0.92 0.74 + 0.097°5L 0.73 + 0.095°SL 0.67 + 0.098"SL
tF 0.42 0.37 + 0.026°SL 0.36 + 0.029°SL 0.30 + 0.031°SL
tPLH 0.46 0.38 + 0.040°5L 0.38 + 0.039°SL 0.39+ 0.039°SL
TPHL 0.50 0.46 + 0.019°SL 0.46 + 0.017°SL 0.48 + 0.016°SL

CloY R 0.69 0.51 +0.097°5L 0.50 + 0.093°SL 0.49 + 0.093°SL
tF 0.42 0.37 + 0.029°SL 0.36 + 0.032°SL 0.32 + 0.034°SL
tPLH 0.55 0.47 + 0.042°SL 0.47 + 0.041°SL 0.48 + 0.041°SL
tPHL 0.49 0.46 + 0.019°SL 0.46 + 0.017°SL 048 + 0.016°SL

DtoY R 0.87 0.68 + 0.095"SL 0.67 +0.097°SL 0.66 + 0.098°SL
IF 0.41 0.35 + 0.031°SL 0.34 + 0,033°SL 0.32 + 0.034°SL

*Range! : SL< 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

HDA9000-5.0V-rev. 1
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A0222/A0222D3/A0222D7
3 2-AND into 3-NOR with 3X Drive ans 7X Drive

Inputs: A, B,C,D,E, F

Output: Y A
Input Loading (SL): il
- AO222: All : 1 —5
- A0222D3: All : 1
- A0222D7: All: 1 — v
Maximum Fanout (Rec. SL): 0
- A0222:9 Sl
- AD222D3: 84 a—E]
- AD222D7: 196
Gate Count: —]
- AD222: 3
- AO222D3: 5 Symbol
- A0222D7.7

A B Cc D E F Y
1 1 X X X X 0
X X 1 1 X X 0
x’ X X X 1 1 0

other states

-

Truth Table
— ﬁ#
A‘D 5 ﬁﬂ[ L‘TE
B D oy
¢ D
eo E —k —
FD—t
— % I—JE
¢
Schematic
3-52
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AO222
3 2-AND into 3-NOR with 1X Drive

A0222 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %?_Ia:y 2[,3_.6] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.85 0.63 + 0.108°SL 063+0.117°SL 0.60 +0.112°SL
tPHL 0.22 0.14 + 0.044"SL 0.17 + 0.033°SL 0.21 +0.031°SL

AtoY R 165 111 + 0.068°SL 1,00 +0.274°SL 1,00+ 0.274°SL
3 0,61 0.50 + 0.057°SL 0.48 + 0.063'SL 0.39 + 0.067°SL
1PLH 0.97 0.75 + 0.107°SL 0.74 + 0.110°SL 0.71 +0.112°5L
TPHL 0.18 0.10 + 0.038°SL 0.12 + 0.032°SL 0.14 + 0.031°SL

BtoY R 183 129 + 0.269°SL 128 +0274°SL 7,27 +0.275°SL
G 0.57 0.46 + 0.055°SL 0.43 + 0.064'SL 0.5 + 0.068°SL
tPLH 0.96 0.73 + 0.114'SL 0.73+0.115'SL 0.72 + 0.116°SL
TPHL 0.28 0.20 + 0.041"SL 022 +0.033SL 0.26 + 0.031°SL

CloY 1R 1.73 118+ 0.276"SL 7.16 + 0.281°SL 1.13 + 0.083°SL
iF 0.71 0.60 + 0.055°SL 0.58 + 0.062°SL 0.48 + 0.067°SL
tPLH 1.05 0.83 + 0.110°SL 0.83+0.112°SL 0.82 + 0.112°SL
tPHL 0.22 0.15 + 0.038°SL 0.17 + 0.032°SL 0.19 + 0.031°SL

DtoY R 1.86 1.32 + 0.268°5L 1.31 +0.273°SL 1.08 +0.274"SL
IF 0.66 0.55 + 0.055'SL 0.53 + 0.063°SL 0.44 + 0.068"SL
tPLH 0.99 0.76 + 0.1 14°SL 0.76 + 0.114"SL 0.77 + 0.114'SL
TPHL 0.30 0.21 + 0.043°SL 0.24 + 0.034"SL 0.28 + 0.031°SL

Eto ¥ R 1.70 116 + 0272°5L 44+ 0.277°5L 112 +0.278°SL
IF 0.81 0.70 + 0.055°SL 0.68 + 0.062°SL 0.58 + 0.067°SL
1PLH 110 0.87 + 0.112°SL 0.87 +0.112°6L 0.87 +0.112°5L
TPHL 024 0.16 + 0.040°SL 0.7 +0.033'SL 0.22 + 0.031°5L

FloY R 1.86 132 + 0.269°SL T30 + 0273°SL 1.28 + 0.274°SL
tF 0.76 0.65 + 0.056"SL 0.62 + 0.064"SL 0.54 + 0.068"SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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A0222D3

3 2-AND into 3-NOR with 3X Drive

A0222D3 Switching Characteristics

elays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?-',:y 2[%%] Delay Equations [ns]
' Range1* Range2* Range3*
PLH 1.00 0.97 +0.016°SL 098+ 0.014SL | 098+0014SL
TPHL 0.49 0.47 +0.012°SL 0.48 + 0.009°SL 0.51 + 0.007°SL
AtoY R 0.21 0.15 +0.030°SL 014+ 0.033°SL 0.12 + 0.034°SL
tF 0.16 0.14 + 0.011°SL 0.14+ 0.013°SL 0.13 + 0.013°SL
tPLH 712 1.09 + 0.016°SL 7,09 + 0.014°SL .00+ 0.014°SL
tPHL 0.46 0.43 + 0.012°SL 0.44 + 0.009°SL 0.47 + 0.007°SL
BtoY 1R 0.22 0.16 + 0.031°SL 0.15 + 0.033'SL 0.13+0.034°SL
iF 0.16 0.14 +0.012°SL 0.14 + 0.093°SL 0.13 + 0.013°SL
TPLH 110 1.06 +0.016°SL 1,07 + 0.014°SL 1.07 + 0.014°SL
TPHL 0.57 0.55 + 0.012°SL 0.56 + 0.009°SL 0.59 + 0.007°SL
CoY 1R 0.21 0.15 + 0.031°SL 0.14 + 0.033°SL 0.12 + 0.034°SL
I 0.17 0.14 + 0.012°SL 0.14 + 0,012°SL 0.13 + 0.013°SL
tPLH 121 118 +0.016°SL 719+ 0.014°SL 119+ 0014°SL
tPHL 0.52 0.50 + 0.013°SL 0.51 + 0.009°SL 0.54 + 0.007°SL
DtoY R 0.22 0.16 + 0,031°SL 0.15 + 0.033"SL 0.13 + 0.034°SL
tF 0.17 0.15 + 0.010°SL 0.14 + 0.012°SL 013+ 0.013°SL
PLH 114 111 + 0.015°SL 711+ 0.014°SL 711+ 0.014°SL
tPHL 0.61 0.58 + 0.013°SL 0.60 + 0.009°SL 0.63 + 0.007°SL
EtoY R 0.21 0.15 + 0.031°SL 0.14 + 0.033°SL 0.12 + 0.034°SL
tF 0.17 0.15 + 0.012°SL 0.5+ 0.012°SL 0.14+0013°SL
tPLH 126 123 +0.016°SL 123+ 0.014°SL 123+ 0.014°SL
tPHL 0.55 0.53 + 0.012°SL 0.54 + 0.009°SL 057 + 0.007°SL
FloY R 0.22 0.16 + 0.031°5L 0.15 + 0.033°SL 0.13 + 0.034°SL
tF 017 0.15 + 0.010°SL 0.15 + 0.012°SL 014+ 0.013°SL

’Tﬁange1 :SL<3.00, *Range2:3.00< SL £20.00, *Range3:20.00 < SL

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology, Inc.




A0222D7
3 2-AND into 3-NOR with 7X Drive

A0222D7 Switching Characterlstlcs
Delays for typical process, 25.00°C,

00V

when tg and tg = 0.80ns]

{SL: Standard Load)

Path Parameter Delay gns] Delay Equations [ns]
Ranget* Range2* Range3*
PLH. 116 1.14 + 0,008°SL 715 + 0.006°SL 776 + 0.006°SL
TPHL 0.63 0.61 + 0.007°SL 0.62 + 0.005°SL 0.64 + 0.004SL
AtoY R 0.22 0.20 + 0.017°SL 0.20 + 0.013°SL 0.18 + 0.014°SL
tF 0.24 0.23 + 0.004°SL 023+ 0.006°SL 023 + 0.005°SL
tPLH 129 1.27 + 0.007°SL 127 + 0.006°SL 128 + 0.006°SL
tPHL 0.59 0.57 + 0.007°SL 0.58 + 0.005°SL 0.60 + 0.004°SL
Bto¥ R 003 0.21 + 0.011°SL 0.1+ 0.013°SL 0.19+ 0.014°SL
3 0.04 0.23 + 0.005°SL 0.23 + 0.006°SL 0.24 + 0.005°SL
"PLH 125 1.03 + 0.008°5L 104+ 0.006°SL 125+ 0.006°SL
TPHL 0.71 0.69 + 0.007°SL 0.70 + 0.005°SL 0.72 + 0.004°SL
CoY R 0.22 0.20 + 0.011°SL 0.20 + 0.013°SL 0.18 + 0.014°SL
I 0.04 0.24 + 0.004°SL 0.23 + 0.006"SL 0.24 + 0.005°SL
PLH 138 7.36 + 0.008°SL 137+ 0.006°SL 1.38 + 0.006°SL
TPHL 0.66 0.64 + 0.007°SL 0.65 + 0.005°SL 0.67 + 0.004°SL
DtoY R 0.23 0.21 + 0.010°SL 0271 + 0.013°SL 0.19 + 0.014°SL
tF 0.25 0.24 + 0.003°SL 0.23 + 0.006°SL 0.24 + 0,005°SL
LR 1.30 7.08 + 0.007°SL 128 + 0.006°SL 129 + 0.006°SL
tPHL 0.75 0.73 + 0.007°SL 074+ 0.005°SL 0.76 + 0.004°SL
EtoY R 0.02 0.20 + 0.011°SL 020 + 0.013°SL 0.18 + 0.014°SL
tF 0.25 0.24 + 0.004°SL 0.24 + 0.006°SL 0.25 + 0.005°SL
PLH 143 T.41 +0.008°5L 741+ 0.006°SL 742+ 0.006°SL
TPHL 0.69 0.68 + 0.007°5L 0.69 + 0.005°SL 071 + 0.004°SL
Flo¥ R 0.23 0.21 +0.011°SL 021 +0.013°SL 0.19 + 0.014°SL
IF 0.25 0.24 + 0.004°SL 024+ 0.006°SL 0.25 + 0.005°SL

*Range1 : SL < 3.00,

*Range?2 : 3.00 £ SL £ 20.00,

*Range3:20.00 < SL

HDAS000-5.0V-rev, 1
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AO222A
Inverting 2-o0f-3 Majority

Inputs: A, B, C

Qutput: Y

Input Loading (SL): All : 2
Maximum Fanout (Rec. SL): 9
Gate Count: 3

AO222A

HDAS000-5.0V-rev. 1

Symbol
A B c Y
1 1 X 0
1 X 1 0
X 1 1 0
0 0 X 1
0 X 0 1
X 0 0 1
Truth Table
—% ®
A D & L’TE
BD
cD DY
N —k —]
—F — —
v Schematic
3-56
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AO222A
Inverting 2-of-3 Majority

AO222A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %th! 2[%%] Delay Equations [ns]
: Range1* Range2* Range3*
tPLH 0,67 0.47 + 0.095°SL 0.48 + 0,094"SL 0.48 + 0.094°SL
TPHL 0.25 0.16 + 0.045°SL 0.20 + 0.033°SL 0.25 + 0.031°SL
AtoY tR 123 0.80 + 0.216°SL 0.7 + 0.023'SL 0.74 + 0.224°SL
1F 059 0.47 + 0.061°SL 0.46 + 0.063"SL 0.38 + 0.067°SL
1PLH 078 0.60 + 0.088°SL 0.60 + 0.091"SL 0.58 + 0.092°SL
tPHL 027 0.18 + 0.047°SL 0.22 + 0.034°SL 0.7 + 0.031°SL
BtoY 1R 182 0.89 + 0.215°SL 0.87 + 0.220°SL 0.85 + 0.021°SL
1F 0,63 0.51 +0.062°SL 051 + 0.063SL 0.43 + 0.067°SL
tPLH 0.80 0.6 + 0.089°SL 0.62 + 0.091"SL 0.60 + 0.092°SL
tPHL 0.21 0.12 + 0.043°SL 0.15 + 0.034"SL 0.20 + 0.031°SL
CoY 1R 134 0.92 + 0.212°SL 0.90 + 0.219°SL 0.85 + 0.221°SL
iF 0.62 0.50 + 0.058°SL 0.48 + 0.064"SL 0.41 + 0.068"SL

*Range1 : SL < 3.00,

*Range2:3.00 £ SL £20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology, inc.




AO33/A033D2/A033D3/A033D7
2 3-AND into 2-NOR with 1X Drive 2X Drive, 3X Drive or 7X Drive

Inputs: A, B,C, D, E, F

Output: Y A
Input Loading (SL): 5
- AO33: All : 1 -
- AO33D2: All: 1 hi
- AO33D3: All: 1 -—g—
- AO33D7: All: 1 -
Maximum Fanout (Rec. SL): b
- AO33: 14
- AO33D2: 28 Symbol
- AO33D3: 84
- AO33D7: 196
Gate Count:
- AO33: 3
- AO33D2: 5 A B (o} D £ F Y
- AO33D3: 5
- AO33D7: 7 1 1 1 X X X 0
X X X 1 1 1 0
other states 1
Truth Table
D
AD ; % —db
BD §
C D ) ————————DY
0o e
ED I
FO——

v
Schematic

HDAS000-5.0V-rev. 1
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AO33/A033D2
2 3-AND into 2-NOR with 1X Drive or 2X Drive

AO33 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tRp and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?.h-—-y 2[?)?)] Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.62 0.47 + 0.073°SL 0.47 + 0.073°SL 0.46 + 0.074°SL
tPHL 0.29 0.19 % 0.053°SL 0.21 + 0.043°SL 0.24 + 0.042°SL

AtoY R 1.10 0.77 + 0.165°SL 0.74 + 0.174°SL 0.68 + 0.177°SL
tF 0.78 0.62 +0.082°SL 0.59 + 0,091°SL 0.48 + 0.097°SL
tPLH 0.70 0.56 + 0.073°SL 0.55 + 0.074°SL 0.54 + 0.075°SL
tPHL 0.27 0.17 + 0.049°SL 0.19 + 0.043°SL 0.20 + 0.042°SL

BtoY tR 1.23 0.90 + 0.167°SL 0.87 + 0.177°SL 0.81 + 0.180°SL
tF 0.76 0.60 + 0.081°SL 0.56 + 0.092°SL 0.47 + 0.097°SL
tPLH 0.77 0.63 + 0.073°SL 0.63 + 0,074°SL 0.61 + 0,075°SL
tPHL 0.04 0.14 + 0.047°SL 0.16 + 0.043°SL 0.7 + 0.042°SL

CoY R 1.37 7.04 + 0.165°SL 1.01 + 0.176°SL 0.93 + 0.180°SL
tF 0.72 0.56 + 0.083'SL 0.53 + 0.094°SL 0.45 + 0.097°SL
tPLH 0.68 0.53 + 0.077°SL 053 + 0.076°SL 053 + 0.076°SL
tPHL 0.39 0.20 + 0.049°SL 0.31 + 0.044°SL 0.33 + 0.043°SL

Dto ¥ R 112 0.78 + 0.173°SL 0.75 + 0.181°SL 0.70 + 0.183°SL
tF 0.97 0.82 + 0.080°SL 0.78 + 0.090°SL 0.66 + 0.096°SL
tPLH 0.76 0.61 +0.076°SL 0.61 + 0.076°SL 0.61 + 0.076°SL
tPHL 0.36 0.07 + 0.048°SL 0.08 + 0.043°SL 0.30 + 0.043°SL

EtoY R 125 0.90 + 0.175°SL 0.88 + 0.181°SL 0.83 + 0.183°SL
tF 0.94 0.78 + 0.080°SL 0.75 + 0.092°SL 0.65 + 0.097°SL
tPLH 0.82 0.67 + 0.075°SL 0.67 + 0.075°SL 0.67 + 0.075°SL
tPHL 0.33 0.23 + 0.048°SL 0.24 + 0.043°SL 0.26 + 0.043°SL

FtoY R 1.36 1.02 + 0.170°SL 1,00 + 0.177°SL 0.94 + 0.180°SL
tF 0.91 0.74 + 0.083°SL 0.71 + 0.093°SL 0.63 + 0.097°SL

*Ranget : SL < 3.00, *Range?2:3.00 = SL £ 20.00, *Range3:20.00 < SL

AO33D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %ﬂ:y 2[,(,’;] Delay Equations [ns]

* Range1* Range2* Range3*
tPLH 0.88 0.83 + 0.023°SL 0.84 + 0.021°SL 0.84 + 0.021°5L
tPHL 0.50 0.47 + 0.016°SL 0.48 + 0.011°SL 0,51 + 0.010°SL

AtoY R 0.23 0.13 + 0.049°SL 0.12 + 0.051°SL 0.10 + 0.052°SL
tF 0.15 0.11 +0.018°SL 0.11 + 0.019°SL 0.08 + 0.020°SL
tPLH 0.98 0.93 + 0.023°SL 0.93 + 0,021°SL 0.93 + 0.021°SL
tPHL 0.48 0.45 + 0.015°SL 0.46 + 0,011°SL 0.49 + 0.010°SL

BtoY R 0.23 0.14 + 0.048°SL 0.13 + 0.051°SL 0.10 + 0.052°SL
tE 0.15 0.1 +0.017°SL 0.11 + 0.019°SL 0.08 + 0.020°SL
tPLH 1.06 1.01 + 0.023°SL 7.02 + 0.021°SL 1.02 + 0.021°SL
tPHL 0.45 0.42 + 0.015°SL 0.43 + 0.011°SL 0.46 + 0.010°SL

CtoY R 0.24 0.14 + 0.048°SL 0.13 + 0.051°SL 0.10 + 0.052°SL
tF 0.15 0.1 + 0.022°SL 0.12 + 0.019°SL 0.08 + 0.020°SL
tPLH 0.94 0.90 + 0.022°SL 0.90 + 0.021°SL 0.90 + 0.021°SL
tPHL 0.63 0.60 + 0.016°SL 0.62 + 0.011°SL 0.64 + 0.010°SL

Do R 0.23 0.13 + 0.047°SL 0.12 + 0.051°SL 0.10 + 0.052°SL
tF 0.15 0.11 +0.019°SL 0.11 + 0.019°SL 0.08 + 0.020°SL
tPLH 1.03 0.98 + 0.023°SL 0.99 + 0.021°SL 0.99 + 0.021°SL
tPHL 0.61 0.58 + 0.016°SL 0.59 + 0.011°SL 0.61 + 0.010°SL

EtoY R 0.23 0.13 + 0.049°SL 0.13 + 0.051°SL 0.10 + 0.052°SL
tF 0.15 0.11 +0.07°SL 0.11 + 0.019°SL 0.08 + 0.020°SL
tPLH 111 1.06 + 0.023'SL 1.07 + 0.021°SL 1.07 + 0.021°SL
tPHL 0.57 0.54 + 0.016°SL 0.55 + 0.012°SL 057 + 0.010°SL

FtoY R 0.04 0.14 + 0.048°SL 0.13 + 0.051°SL 0.10 + 0.052°SL
'E 0.16 0.12 + 0.019°SL 0.12 + 0.019°SL 0.09 + 0.020°SL

“Rangei : SL < 3.00, *Range?2:3.00 £ SL £ 20.00, *Range3:20.00 <SL

HDA9000-5.0V-rev. 1
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AO33D3

2 3-AND into 2-NOR with 3X Drive

AO33D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[?)7)] Delay Equations [ns]
: Range1* Range2* Range3*

tPLH 0.82 0.79 + 0.015°SL 0.79 + 0.014°SL 079+ 0.014°SL

TPHL 0.60 0.58 + 0.013°SL 0.59 + 0.009°SL 0.62 + 0.007"SL

AY R 0.20 0.13 + 0.032°SL 0.13 + 0.033°SL 0.11 + 0.034°SL
i 0.18 0.15 + 0.017°SL 0.15 + 0.012°SL 0.14 + 0.013°SL

tPLH 0.90 0.87 + 0.015°SL 0.87 + 0.014°SL 0.87 + 0.014°SL

tPHL 0.59 0.57 + 0.013°SL 0.58 + 0.009°SL 0.61 + 0.007°SL

BtoY R 0.20 0.14 + 0,033°SL 0.14 + 0.033°SL 0.11 + 0,034°SL
IF 0.18 0.15 + 0.013°SL 0.15 + 0.012°SL 0.14 + 0.013°SL

tPLH 0.96 0.93 + 0.016°SL 0.93 + 0.014°SL 0.93 + 0.014"SL

TPHL 0.56 0.54 +0.012°SL 0.55 + 0.009°SL 0.58 + 0.007°SL

CtoY R 0.01 0.15 + 0.029°SL 0.14 + 0.033°SL 0.7+ 0.034°SL
I 0.18 0.15 + 0.011°5L 0.15 + 0.012°SL 014+ 0.013°SL

tPLH 0.87 0.84 + 0.015°SL 0.84 + 0.014'SL 0.84 + 0.014°SL

tPHL 0.74 0.72 + 0.012°SL 0.73 + 0.009°SL 0.76 + 0.007°SL

DtoY R 0.20 0.14 + 0.032°SL 0.13 + 0.033°SL 0.11+ 0.034°SL
I 0.18 0.16 + 0.011°SL 0.16 + 0.012°SL 0.14 + 0.013°SL

1PLH 0.9 0.92 + 0.015°SL 0.92 + 0.014°SL 0.92 + 0.014"SL

tPHL 0.73 0.70 + 0.012°SL 0.71 +0.009°SL 0.74 + 0.007"SL

EtoY R 0.20 0.14 + 0.031°SL 0.14 + 0.033°SL 0.1+ 0.034°SL
tF 0.18 0.16 + 0.010°5L 0.16 + 0.012°SL 0.14 + 0.013°SL

tPLH 101 0.98 + 0.016°SL 0.98 + 0.014°SL 0.98 + 0.014°SL

TPHL 0.69 0.66 + 0.012°SL 0.67 + 0.009°SL 0.71 + 0.007°SL

Flo¥ R 0.21 0.15 + 0.029°SL 0.14 + 0.033°SL 0.1+ 0.034°SL
F 0.19 0.16 + 0.015°SL 0.17 +0.012°SL 0.14 + 0.013°5L

*Range1 : SL < 3.00,

*Range2: 3.00 £ SL = 20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1
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AO33D7
2 3-AND into 2-NOR with 7X Drive

A033D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_Ia! 2[%%] Delay Equations [ns]
: Range1* Range2* Range3*
PLH 0.95 0.93 + 0.007°SL 0.94 + 0,006°SL 0.94 + 0.006°SL
tPHL 0.74 0.73 + 0.007°SL 0.73 + 0.005°SL 0.76 + 0.004°SL
AtoY R 0.20 0.18 + 0.012°SL 0.17 + 0.013°SL 0.16 + 0.014°SL
IF 0.25 0.25 + 0.003°SL 0.24 + 0.006°SL 0.25 + 0,005°SL
tPLH 104 1.08 + 0.007°SL 1,03 + 0.006°SL T.04 + 0.006°SL
tPHL 0.73 0.72 + 0.007°SL 0.73 + 0.005°SL 0.75 + 0.004°SL
BtoY R 0.21 0.18 + 0.012°SL 0.18 + 0.013°SL 0.16 + 0.014°SL
I 0.25 0.25 + 0.004°SL 0.24 +0.006°SL 0.25 + 0.005°SL
'PLH .40 1.09 + 0.007°SL 7.09 + 0.006°SL 1.10 + 0.006°SL
TPHL 0.70 0.69 + 0.007°SL 0.69 + 0.005°SL 0.71 + 0.004°SL
CtoY R 0.52 0.19 + 0,012°SL 0.19 + 0.013°SL 0.17 + 0.014°SL
3 0.26 0.25 + 0.003°SL 0.24 + 0.005°SL 0.25 + 0.005°SL
tPLH 1.00 0.98 + 0.007°SL 0.99 + 0.006°SL 0.99 + 0.006°SL _
tPHL 0.89 0.87 + 0.007°SL 0.88 + 0.005°SL 0.90 + 0.004°SL
DtoY R 0.20 0.18 + 0.012°SL 0.18 + 0.013°SL 0.16 + 0.014°SL
F 0.6 0.5 + 0.005°SL 0.25 + 0.006°SL 0.26 + 0.005°SL
tPLH - 109 7,08 + 0.007°SL 7.08 + 0.006°SL 1,09 + 0.006°SL
tPHL 0.87 0.85 + 0.007°SL 0.86 + 0.005°SL 0.88 + 0.004°SL
EtoY 1R 0.21 0.19 + 0.012°SL 0.18 + 0.013°SL 0.16 + 0.014°5L
tF 0.26 0.26 + 0.002°5L 0.25 + 0.006°5L 0.26 + 0.005°SL
tPLH 116 114+ 0.007°5L 1.14 + 0.006°SL 1.15 + 0.006°SL
tPHL 0.83 0.82 + 0.006°SL 0.82 + 0.005°SL 0.85 + 0.004°SL
FloY R 0.22 0.19 +0.012°SL 0.19 + 0.013°SL 0.17 + 0.014°SL
F 0.26 0.24 + 0.007°SL 0.25 + 0.005°SL 0.26 + 0.005°5L

*Range1 : SL. < 3.00, *Range2 :3.00 £ SL £ 20.00, *Range3 :20.00 < SL
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AO333/A0333D2
3 3-AND into 3-NOR 1X Drive or 2X Drive

Inputs: A,B,C,D,E,F, G, H, |

Output: Y 2
Input Loading (SL): All : 1 -
Maximum Fanout (Rec. SL): ol
AO333: 9 2
AO333D2: 18 —t] \
Gate Count: —
AO333: 5 c
AO333D2: 6 i
"
—

Symbol

A B Cc D E F G H ! Y
1 1 1 © X X X X X X 0
X X X 1 1 1 X X X 0
X S X X X X X 1 1 1 0

1

other states

Truth Table

.

AD b
B
[of >
DO

ED—
Fo
G & |

DY

|
e | e

I
1L

Schematic
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AO333
3 3-AND into 3-NOR

AO0333 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %,l!:y 2[,3%] Delay Equations [ns]
: Range1* Range2* Range3*
tPLH 104 0.83 + 0.108"SL 0.83 + 0.109°SL 082+ 0.109°SL
TPHL 0.3 0.26 + 0.050°SL 0.28 + 0.044°5L 0.30  0.043°SL
AtoY R 213 1,62 +0.259°SL 1.60 + 0.264°5L 160 + 0.063°SL
IF 103 0.86 + 0.085°SL 0.83 + 0.094°SL 0.72 + 0.099°SL
tPLH 116 0.95 + 0.108°SL 0.95 + 0.109°SL 093+ 0.110°SL
TPHL 0.33 0.24 + 0.048°5L 0.25 + 0.044°SL 0.26 + 0.043°SL
Blo¥Y R 233 7.80 + 0.962"SL 1.79 + 0.266°SL 180 + 0.066°SL
IF 1.00 0.83 + 0.084°SL 0.80 + 0.095"SL 0.71 + 0.099°SL
1PLH 126 1,05 + 0.107°SL 1.05 + 0.108°SL 103+ 0.109°5L
TPHL 0.30 0.21 + 0.047°5L 0.22 + 0.043°SL 0.23 + 0.043°SL
Ctoy R 250 1.98 + 0.057°SL 7.96 + 0.063°SL 1.97 + 0.263"SL
tF - 0.96 0.79 + 0.087°SL 0.76 + 0.096°SL 0.70 + 0.100°SL
tPLH 123 1,01 +0.112°SL .01 +0411°SL 702+ 0411°SL
tPHL 0.46 0.37 + 0.048°SL 0.38 + 0.044°SL 0.40 + 0.043"SL
DtoY R 2.21 1,69 + 0.260°SL 1,68 + 0.064°L 164 + 0.066°SL
tF F 1.05 + 0.083°SL 1,02 + 0.093°SL 0.90 + 0.099"SL
tPLH 1.35 113 +0.112°SL 113 +0411°SL 113+ 0.111°SL
TPHL 0.43 0.34 + 0.046°SL 0.35 + 0.044°SL 0.36 + 0.043°SL
EtoY R 239 1.86 + 0.261°SL 1.85 + 0.264°SL 1,83 + 0.066°SL
IF 118 7.01 + 0.085°SL 0.98 + 0.095°SL 0.89 + 0.099°SL
PLH 144 122 +0.110°5L 123 +0.109°SL 123+ 0.109°5L
TPHL 0.40 0.30 + 0.046°SL 0.31 + 0.044°SL 0.33 + 0.043°SL
Floy R 254 2.02 + 0.058"5L 2.01 +0.261°SL 1,99 + 0.062SL
IF 114 0.97 + 0.088°SL 0.94 + 0.096°5L 0.88 + 0.099°SL
PLH 134 111 + 0.114°SL 112 +0112°SL 713 +0.111°SL
TPHL 0.50 0.40 + 0.049°SL 0.41 + 0.045'SL 0.45 + 0.043°5L
GtoY R 220 170 +0.260°SL 1,68 + 0.264°SL 165 + 0.266°SL
IF 138 122 +0.081°SL 119 + 0.090°SL 1,08 + 0.096°5L
1PLH 146 123+ 0.113°5L 123+ 0.112°5L 125+ 0.117°5L
TPHL 0.47 0.37 + 0.048°SL 0.38 + 0.045°5L 0.42 + 0.043°SL
HtoY R 2.39 187 +0.262°SL 1.86 + 0.265°SL 1.83 + 0.066°SL
IF 1.35 118 +0.083°SL 1.15 + 0.092°SL 1,07 + 0.096°SL
PLA 155 1324041175 133 +0.110°SL 134+ 0.109°SL
TPHL 0.42 0.33 + 0.045°5L 0.34 + 0.045°SL 0.38 + 0.043°SL
oY R 254 202 +0.258°SL 2.01 +0.261°SL 1.99 + 0.262°5L
iF 131 114 +0.085'SL 1.12 +0.093°SL 1,05 + 0.096°SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL = 20.00, *Range3:20.00<SL
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A0333D2

3 3-AND into 3-NOR with 2X Drive

A0333D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_I:y 2[?)3] Delay Equations [ns]
Range1* Range2* Range3”
tPLH KK 1.06 + 0.021°SL 107 + 0.020°SL T.07 + 0.020°SL
TPHL 0,69 0.66 + 0.016°SL 067+ 0.011°SL 0.70 + 0.010°SL
AtoY iR 0.23 0.14 + 0.044°SL 0.13 + 0.045°SL 0.11 + 0.047°SL
I 0.17 0.13 + 0.016"SL 013+ 0.017°SL 0.10 + 0.019°SL
PLH 121 117 +0.021°SL 117 + 0.020°SL 1.17 + 0.020°5L
TPHL 067 0.64 + 0.016°SL 0,65+ 0.011°SL 0.68 +0.010°SL
BloY 1R 0.23 0.15 + 0.041°SL 0.14 + 0.046°SL 0.1 + 0.047°SL
tF 047 0.14 + 0.014°SL 013+ 0017°SL 0.10 + 0.019°SL
tPLH 130 1.06 + 0.022°SL 127 + 0.020°SL 7.26 + 0.020°SL
TPHL 0.64 0.60 + 0.016°SL 062+ 0.011°SL 0.65 + 0.010°SL
CloY iR 024 0.15 + 0.043°SL 0.14 + 0.046°SL 0.12 + 0.047°SL
T 0.17 0.14 + 0.014°SL 013+ 0.017°SL 0.10 + 0.019°SL
TPLH 129 1.05 +0.021°SL 126 + 0.020°SL 726 + 0.020°SL
TPHL 0.83 0.79 + 0.016"SL 0.81 +0.011°SL 0.84 +0.010°SL
Dto ¥ R 0.23 0.14 + 0.042°SL 0.13+ 0.046°SL 0.11 +0.047°SL
T 017 0.15 + 0.014°SL 0.4+ 0.017°SL 041 +0.019°SL
tPLH 140 1.36 + 0.021°SL 1.36 + 0.020°SL 1.36 + 0.020°SL
tPHL 0.80 0.77 + 0.017°L 0.78 + 0.011°SL 081 +0010°SL
EtoY iR 023 0.15 + 0.043°5L 0.14 + 0.045°SL 0.12 + 0.047°SL
tF 017 0.14 + 0.017°SL 014+ 0.017°SL 0.1+ 0.019°SL
'PLRH 148 1.44 +0.021°5L 144+ 0,020°5L 1.44 + 0.020°SL
TPHL 0.77 0.73 + 0.017°SL 0.75 + 0.011°SL 0.78 + 0.010°SL
FloY 1R 0.04 0.15 + 0.043°SL 0.14 + 0.045°SL 0.12 + 0.047°SL
T 017 0.14 + 0.016°SL 014+ 0.017°SL 0.17 +0.019°SL
tPLH 140 1.35 + 0.022°5L 136 + 0.020°SL 1.36 + 0.020°SL
TPHL 0.89 0.86 + 0.017"SL 0.88 + 0.011°SL 091 +0.010°5L
Gty tR 0.23 0.14 + 0.043°SL 0.13 + 0.046°SL 0.1 +0.047°5L
T 018 0.14 + 0.018°SL 0.15 + 0.017°5L 0.1 +0.019°SL
tPLH 151 1.46 + 0.021°5L 147 + 0.020°5L 147 +0.020°SL
TPHL 0.87 0.84 + 0.017°SL 0.85 + 0.011°SL 0.88 + 0.010°SL
HtoY R 0.23 0.15 + 0.042°SL 0.14 + 0.046°SL 0.12 + 0.047°SL
tF 017 0.14 +0.016°SL 014+ 0.017°SL 0.7 +0.019°5L
tPLH 158 154 +0.021°5L 154+ 0.020°L 154+ 0.020°5L
tPHL 0.83 0.79 + 0.016°SL 081+ 0.012°6L 0.84 + 0.010°SL
lto Y R 024 0.1 + 0.042°SL 0.14 + 0,046°SL 0.12 + 0.047°SL
tF 0.18 0.14 + 0.018°SL 0.14+ 0.017°SL 0.11 + 0.019°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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DL1D2/DL1D4
1ns Non-Inverting Delay Cell with 2X Drive or 4X Drive

Input: A

Output: Y

Input Loading (SL):
-DLiID2: A:1

-DLiD4: A :1
Maximum Fanout (Rec. SL): > ’\ Y
-DL1D2: 56 I/
-DL1D4: 112 DL1D2
Gate Count:

-DL1D2: 4
-DL1D4: 5 Symbol

A Y

0

1 1
Truth Table

r
i

Tk ?f‘ LT

Schematic
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DL1D2/DL1D4
1ns Non-Inverting Delay Cell with 2X Drive or 4X Drive

DL1D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter Ds°L|a=y 2[?)%] Delay Equations [ns]

: " Range1* Range2* Range3*
tPLH 0.56 0.53 +0.017*SL 0.54 + 0.014*SL 0.55 +0.013*SL
tPHL 0.78 0.73 +0.023*SL 0.74 + 0.020*SL 0.75 + 0.020*SL

AtoY R 0.19 0.13 + 0.028"SL 0.13 + 0.029°SL 0.10 + 0.031"SL
tF 0.20 0.13 +0.033*SL 0.12 + 0.037*SL 0.09 +0.038*SL

*Ranget : SL < 3.00,

DL1D4 Switching Characterlstlcs

*Range?2 : 3.00 £ SL = 20.00,

*Range3 :20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?_I:y 2[?)%1 Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.62 0.59 + 0.012*SL 0.60 + 0.009*SL 0.62 +0.008*SL
tPHL 0.82 0.80 + 0.014*SL 0.80 + 0.011*SL 0.83 +0.010*SL

AtoY R 0.19 0.17 + 0.013°SL 0.16 + 0.017°SL 0.13 + 0.018°SL
tF 0.20 0.17 + 0.016*SL 0.16 + 0.017*SL 0.14 +0.018"SL

*Ranget : SL < 3.00,

*Range?2 : 3.00 £ SL £ 20.00,

*Range3 :20.00< SL

HDASQ00-5.0V-rev. 1
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DL2D2/DL2D4
2ns Non-Inverting Delay Cell with-2X Drive or 4X Drive

Input: A
Output: Y
Input Loading (SL):
-DL2D2:A: 1t
-DL2D4: A : 1 o ™~ Y -
Maximum Fanout Rec. SL): I/
- DL2D2: 56 DL2D2Z
-DL2D4: 112
Gate Count:
-DL2D2: 7 Symbol
-DL2D4: 8
Y
0
1 1
Truth Table

Schematic

HDA9000-5.0V-rev. 1
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DL2D2/DL2D4
2ns Non-Inverting Delay Cell with 2X Drive or 4X Drive

DL2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns] (SL: Standard Load)
Path Parameter %f_'iy.‘,['a%] Delay Equations Ins]

' Range1* Range2* Range3*
tPLH 1.34 1.31 +0.018*SL 1.32 +0.015"SL 1.33 + 0.014*SL
tPHL 1.46 1.41 + 0.023*SL 1.42 +0.020*SL 1.43 + 0.020*SL

AtoY R 0.21 0.16 + 0.025°SL 0.14 + 0.030°SL 0.11 +0.031°SL
tF 0.19 0.12 + 0.033"SL 0.11 +0.037"SL 0.08 +0.038"SL

*Range1: SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL

DL2D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter Dst'iyzl'a%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 1.31 1.29 + 0.012*SL 1.30 + 0.009*SL 1.31 +0.008*SL
tPHL 1.50 1.47 + 0.014*SL 1.48 +0.011*SL 1.50 +0.010*SL

AtoY R 0.18 0.15 + 0.015°SL 0.15 + 0.017°5L 012+ 0018°5L
tF 0.19 0.16 + 0.016"SL 0.15+0.017"SL 0.13 +0.018*SL

*Range1: SL < 3.00, *Range2 :3.00 = SL =20.00, *Range3 :20.00 < SL

HDAS000-5.0V-rav. 1
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DL5D2/DL5D4
5ns Non-inverting Delay Cell with 2X Drive or 4X Drive

Input: A
Output: Y
Input Loading (SL):

-DL5D2: All : 1

- DL5D4: All : 1 A Y

Maximum Fanout (Rec. SL):
- DL5D2: 56 DLSDZ2
-DL5D4: 112

Gate Count:
-DL5D2: 14 Symbol

=i,
—Ytl

A Y

0

1 1
Truth Table

—# 3—

4
i

Afaas g oY
Schematic
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DL5D2/DL5D4

5ns Non-Inverting Delay Cell with 2X Drive or 4X Drive

DL5D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tg and tg = 0.80ns}

(SL: Standard Load)

Path Parameter %ila! 2[5%] Delay Equations [ns]
Range1* Range2* Range3*
tPLH 3.69 3.66 +0.016*SL 3.67 +0.014*SL 3.67 +0.013*SL
IPHL 3.82 3.77 + 0.023*SL 3.78 + 0.020"SL 3.79 + 0.020*SL
AtoY R 0.16 0.11 + 0.026°SL 0.10 + 0.030°SL 0.07 + 0.031°SL
tF 0.19 0.12 + 0.033*SL 0.11 +0.037*SL 0.08 + 0.038*SL

*Range1 : SL < 3.00, "Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

DL5D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %T_Iiy 2[%%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 3.73 3.71 + 0.010*SL 3.71 + 0.008*SL 3.72 + 0.008*SL.
tPHL 3.86 3.83 + 0.013*SL 3.84 + 0.011*SL 3.85 +0.010*SL

AtoY R 0.15 0.12 + 0.016°SL 0.12 + 0.017°SL 0.09 + 0.018°SL
tF 0.19 0.16 + 0.014*SL 0.15 + 0.017*SL 0.13 +0.019*SL

*Range! : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

HDAS000-5.0V-rev. 1
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IV/IVD2/IVD3/IVD4
Inverter with 1X Drive, 2X Drive, 3X Drive or 4x Drive

Input: A
Output: Y
Input Loading (SL):
-1V
-1vD2: 2
-1vD3: 3
-1IvD4: 4
Maximum Fanout (Rec. SL):
-iv: 28
- 1vD2: 56
-1VD3: 84
-1vD4: 112
Gate Count:
-1V, ivD2: 1
-1VD3, IVD4: 2

A D

Truth Table

Symbol

Schematic

HDAS000-5.0V-rev. 1
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. IV/IVD2/IVD3/IVD4
Inverter with 1X Drive, 2x Drive, 3X Drive or 4X Drive

IV Switchin

Delays for typical process, 25.00°C, 5.00V

Characteristics

when tg and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_I:y 2[?)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.36 0.26 +0.047*SL. 0.28 + 0.041*SL 0.26 +0.042*SL
tPHL 0.10 0.02 + 0.040"SL 0.06 + 0.024*SL 0.15 +0.020*SL

AtoY tR 0.48 0.30 +0.080*SL 0.28 + 0.097*SL 0.19 +0.101*SL
tF 0.36 0.28 +0.038*SL 0.29 + 0.036*SL 0.23 +0.039*SL
*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL
IVD2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.27 0.22 +0.028*SL 0.24 +0.021*SL 0.25 + 0.021*SL
tPHL 0.02 -0.03 +0.026"SL 0.00 +0.016*SL 0.10 + 0.011*SL

AtoY iR 0.34 0.25 + 0,045"SL 0.24 + 0.048"SL 0.18 + 0.051°SL
tF 0.29 0.25 +0.020*SL 0.26 +0.018*SL 0.26 + 0.018*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL=20.00, *Range3:20.00 < SL

IVD3 Switching Characteristics
when tR and tg = 0.80ns]

Delays for typical process, 25.00°C, 5.00V,

(SL: Standard Load)

Path Parameter %?_I:y 2[?)3] Delay Equations [ns]

* Range1* Range2* Range3*
tPLH 0.26 0.22 +0.020*SL 0.23 +0.015*SL 0.26 + 0.014*SL
tPHL 0.00 -0.03 + 0.019*SL -0.01 + 0.012*SL 0.06 + 0.008*SL

AtoY tR 0.31 0.25 +0.031*SL 0.25 +0.031*SL 0.21 + 0.033*SL
tF 0.27 0.24 +0.018*SL 0.25 +0.012*SL 0.27 + 0.011*SL
*Range1 : SL < 3.00, *Range2:3.00= SL=20.00, *Range3:20.00 < SL
IVD4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T:y 2[%%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.24 0.21 +0.016*SL 0.22 +0.011*SL 0.25 + 0.010*SL
tPHL -0.00 -0.03 + 0.015"SL -0.02 + 0.010*SL 0.04 + 0.007*SL

Ato¥ R 0.29 024 +0.022°SL 0.24 + 0.021"SL 0.22 + 0.022°SL
tF 0.26 0.23 +0.014"SL 0.24 + 0.010*SL 0.27 + 0.008*SL

*Ranget : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00<SL

HDA2000-5.0V-rev. 1
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IVD6/IVD8
Inverter with 6X Drive or'8X Drive

Input: A

Output: Y :

Input Loading (SL): ., -~ o
-IvDe:6 X

» -lvD8:8 A Y
Maximum Fanout (Rec. SL):
-1vD6: 168

- IVD8: 224
Gate Count:

-1VD6: 3
-IVD8: 4 Symbol

A Y
0 1
1 0
Truth Table
FE
p
A L o D
~
‘Schematic
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IVD6/IVD8
Inverter with 6x Drive or 8X Drive

IVD6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tp and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_I:y 2['(1)3] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.23 0.21 +0.011°SL 0.22 + 0.008°SL 0.25 + 0.007"SL
tPHL -0.01 20.03 + 0.010°SL ~0.02 + 0.007°SL 0.02 + 0.005°SL

AtoY R 0.27 0.24 + 0.014'SL 0.24 + 0.014°SL 0.23 + 0.015°SL
G 0.26 0.23 + 0.011°SL 0.25 + 0.007°SL 0.26 + 0.006"SL

("Range1 : SL < 3.00, "Range2:3.00=SL=20.00, *Range3:20.00 < SL

IVD8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tg and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_I:y 2['(‘)%] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.23 0.21 + 0.009*SL 0.22 + 0.007*SL 0.24 + 0.005*SL
tPHL -0.02 -0.03 + 0.008*SL -0.03 + 0.006*SL 0.01 + 0.004*SL

AtoY R 0.26 0.24 7 0.010°SL 0.24 + 0.011°5L 0.24+ 0.011°SL
tF 0.25 0.23 + 0.008*SL 0.24 + 0.005*SL 0.26 + 0.005*SL

*Rangel : SL < 3.00, *Range2:3.00 = SL = 20.00, *Range3:20.00 <SL

HDA9000-5.0V-rev. 1
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IVD12/IVD16
Inverter with 12X Drive or 16X Drive

Input: A
Outputs: Y

Input Loading (SL):
-IVD12: 12 A Y
-ivD16: 16

Maximum Fanout (Rec. SL):

-IVD12: 336
-IVD16: 448
Gate Count:
-IVD12:8 Symbol
-1IvD16: 8
A Y
1
1 0
Truth Table
N f... — T T T T T T T T T
EPGS qEPW '4EP82 N:iEP'/'Iﬁ '4EP97 IqENW‘qEPm.’)qE'P% NIEPH(JKEPHS '4EP114’4E|P124
p P p p P p p p P p P p
A ' 3
n n n¥ n n n n n n n
L N6g %ENBO FIENSB l4?\176 F-‘E—NW'-IENMBQ'-IPENQS F‘ENMGHENﬂfk‘ENﬁZ'"‘?:\HNHTQZ
v v A4 v v A4 v v
Schematic
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IVD12/IVD16
Inverter with 12X Drive or 16X Drive

IVD12 Switching Characteristics
when tg and tg = 0.80ns]

Delays for typical process, 25.00°C, 5.00V,

(SL: Standard Load)

Path Parameter %?_I a=y 2[?)?)] Delay Equations [ns]

' Rangei* Range2* Range3*
tPLH 0.22 0.21 + 0.006°SL 0.22 + 0.005°SL 0.23 + 0.004°SL
tPHL 20.02 20.03 + 0.006°SL 20.03 + 0.004°SL ~0.01 + 0.003'SL

AtoY R 0.27 0.25 + 0.007°SL 0.25 + 0.008°SL 0.25 + 0.008°SL
tF 0.5 0.24 + 0.004°SL 0.24 + 0.004°SL 0.26 + 0,003°SL

*Rangel : SL < 3.00, *Range2:3.00 < SL£20.00, *Range3:20.00 <SL

IVD16 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V,

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?.Ia! 2[,5%1 Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.22 0.21 + 0.005°SL 0.21 + 0.004°SL 0.23 + 0.003°SL
tPHL 20,03 20.03 + 0.004°SL 20,03 + 0.004°SL 20,02 + 0.003°SL

AtoY 1R 0.26 0.95 + 0.006°SL 0.25 + 0,006°SL 0.25 + 0.006"SL
'F 025 0.24 + 0.005°SL 0.25 + 0.003°SL 0.25 + 0.003°SL

“Range1 : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3 :20.00 < SL

HDAS000-5.0V-rev. 1
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IVA/IVD2A/IVD3A/IVD4A

Inverter with 2X P, 1XN; 4X P, 2X N; 6X P, 3X N; 8X P, 4X N Transistors

Input: A
Output: Y
Input Loading (SL):
-IVA: 1.5
- IVD2A: 3
-IVD3A: 4.5
-IVD4A: 6
Maximum Fanout (Rec. SL):
- IVA: 56
- IVD2A: 112
- IVD3A:168
- IVD4A: 224
Gate Count:
- IVA:1
-IVD2A: 2
-IVD3A: 3
- IVD4A: 4

Truth Table

A D—ro

el ot

Symbol

Schematic

DY
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IVA/IVD2A/IVD3A/IVD4A
Inverter with 2X P, 1X N; 4X P, 2X N; 6X P, 3X N; 8X P, 4X N Transistors

IVA Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tg and tg = 0.80ns]

{SL: Standard Load)

Path Parameter %?.la! 2[,'(,’%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.22 0.15 +0.033"SL 0.18 + 0.023*SL 0.22 + 0.021*SL
tPHL 0.15 0.08 +0.034*SL 0.12 + 0.023*SL 0.17 + 0.020*SL

AtoY tR 0.39 0.30 +0.044*SL 0.30 + 0.046*SL 0.22 + 0.050*SL
tF 0.36 0.29 +0.036*SL 0.29 + 0.035*SL 0.22 + 0.039"SL

*Range? : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

IVD2A Switching Characteristics
when tR and tF = 0.80ns]

Delays for typical process, 25,00°C, 5.00V

(SL: Standard Load)

Path Parameter %ﬂ:y 2[,6%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.16 0.12 +0.020"SL 0.14 +0.013*SL 0.20 +0.010*SL
tPHL 0.11 0.07 + 0.020*SL 0.09 + 0.014*SL 0.15 +0.010*SL

AtoY tR 0.33 0.29 + 0.022*SL 0.29 + 0.020*SL 0.26 +0.021*SL
tF 0.31 0.27 + 0.020*SL 0.27 + 0.018*SL 0.26 +0.018*SL

*Range! : SL < 3.00, *Range2:3.00 £ SL =20.00, *Range3:20.00 <SL

IVD3A Switching Characteristics
when tR and tg = 0.80ns]

Delays for typical process, 25.00°C, 5.00V,

(SL: Standard Load)

Path Parameter %?_Iiy 2[%301 Delay Equations [ns]
’ Range1* Range2* Range3*
TPLH 015 0.12 + 0.014°SL 0.13 + 0.010°5L 0.18 + 0.007°SL
TPHL 0.09 0.06 + 0.014°SL 0.08 + 0.010°SL 0.13 + 0.007°SL
AtoY 1R 0.31 0.28 + 0.015°SL 0.29+ 0,013°SL 0.28 + 0.014°SL
IF 0.29 0.26 + 0.016°SL 0.27 + 0.012°SL 027 + 0.011°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00<SL

IVD4A Switching Characteristics
when tg and tg = 0.80ns]

Delays for typical process, 25.00°C, 5.00V,

(SL: Standard Load)

Path Parameter %tliy 2['(‘)3] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.14 0.12 +0.011*SL 0.13 + 0.008*SL 0.17 + 0.006*SL
tPHL 0.09 0.06 +0.012*SL 0.07 + 0.008*SL 0.11 +0.006*SL

AteY R 0.31 0.29 +0.011*SL 0.29 + 0.010*SL 0.29 + 0.010*SL
tF 0.28 0.26 +0.011*SL 0.27 + 0.009*SL 0.28 + 0.009*SL

*Range1:SL< 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL

HDA9000-5.0V-rev. 1
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IVDSAIVD12A
inverter with 16X P, 8X N Transistors; 24X P, 12X N Transistors

Input: A

Outputs: Y

Input Loading (SL): A Y
-IVD8A: 8

Maximur-n!\l{'gr:ozlﬁ:(:?eec. SL): I\/ D 8 A

- IVD8A: 448

- IVD12A: 672
Gate Count:

-IVD8A: 8

- IVD12A: 12 Symbol

A Y

0 1

1 0
Truth Table

Ps Ps o fu)

pd ulF P
LIY

._FEF’GS '_43;7 H_iEPBZ 'KiEPu “_iEPW ’éEPmﬂq};DJFiEPQB '_iEPﬂﬁlq Pﬂeki P114’4 P124

n b

L{’EN&? '-TENBG '-TENSS HVEWG '-rl‘ENﬂ'M._TENMZ'-'?% ,_4’EN1%

A4 4 - < < -

P131 P126K1 P132'4 P125

P
-5

Schematic
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IVDSA/IVD12A
Inverter with 16X P, 8X N Transistors; 24X P, 12X N Transistors

IVD8A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?!a! 2[,5%1 Delay Equations [ns]

! Rangel* Range2* Range3*
tPLH 0.13 0.12 + 0.006*SL 0.12 +0.005*SL 0.15 + 0,004*SL
tPHL 0.07 0.06 +0.006*SL 0.07 +0.005*SL 0.09 + 0.004*SL

AY tR 0.30 0.29 +0.005*SL 0.29 +0.005*SL 0.30 + 0.005*SL
tF 0.28 0.26 +0.005*SL 0.27 +0.005"SL 0.28 + 0.004*SL

*Range1 : SL < 3.00, *Range2:3.00= SL<20.00, *Range3:20.00<SL

IVD12A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[%3] Delay Equations [ns]

* Ranget* Range2* Range3*
tPLH 0.13 0.12 + 0.004*SL 0.12 +0.003*SL 0.14 +0.003*SL
tPHL 0.07 0.06 +0.004*SL 0.07 +0.003*SL 0.08 +0.003*SL

AoY R 0.30 0.29 + 0.003°SL 0.29 + 0.004°SL 0.30 + 0.008°SL
tF 0.27 0.26 + 0.003*SL 0.26 +0.004*SL 0.28 +0.003*SL

*Ranget : SL < 3.00, *Range?2:3.00 = SL£20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1 © 1996 ASPEC Technology, Inc.



IVCD11/IVCD13

1X Inverter into Inverter

Input: A

Outputs: Y, YN

Input Loading (SL): All : 1
Maximum Fanout (Rec. SL):

-IVCD11:All : 28
-IVCD13:Y :28 ' YN
' YN: 84
Gate Count:

- IVCD1t:1 3ymb°|
-iVCD13: 2

A Y YN

1 1

0] 1 0

Truth Table
—DY
AD —{ YN

ITID

Schematic
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IVCD11/IVCD13

1X Inverter into Inverter

IVCD11 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns}] (SL: Standard Load)
Path Parameter %?_I:y 2[,(,)%} Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.37 0.28 + 0.045*SL 0.30 + 0.041*SL 0.28 + 0.042*SL
tPHL 0.10 0.02 +0.038*SL 0.06 + 0.024*SL 0.15 + 0.020*SL.

AtoY R 052 0.34 + 0.091°SL 0.32 + 0.097°SL 0.24+0.101°SL
tF 0.36 0.28 +0.037*SL 0.30 +0.033*SL 0.24 +0.036*SL
tPLH 0.32 0.22 +0.049*SL 0.25 +0.041*SL 0.24 +0.041*SL
tPHL 0.07 -0.01 + 0.043*SL 0.04 +0.025*SL 0.13 +0.020*SL

Yto N tR 0.43 0.25 +0.090*SL 0.23 + 0.096*SL 0.14 + 0.101*SL
tF 0.33 0.25 + 0.039*SL 0.26 + 0.034*SL 0.21 + 0.037*SL

IVCD13 Switching Characteristics

*Range! : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %?-h! 2[,5%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.46 0.38 + 0.040°SL 0.38 + 0.041°8L 0.36 + 0.042°SL
tPHL 0.16 0.09 + 0.032°SL 0.12 + 0.023°5L 0.18 + 0.020°SL

AtoY R 0.70 0.52 + 0.092°SL 0.50 + 0,098"SL 0.43 + 0.102°SL
IF 0.44 0.39 + 0.028"SL 0.37 + 0,033°SL 0.30 + 0.036°SL
tPLH 0.25 0.21 + 0.021°SL 0.23 + 0.015°SL 0.26 + 0.014°SL
tPHL 0.01 ~0.03 + 0.019°SL 20,01 +0.012°SL 0.07 + 0,008°SL

Yto YN 1R 0.31 0.25 + 0.031"SL 0.25 + 0.031"SL 0.21 +0.033°SL
IF 0.27 0.24 + 0.017°SL 0.25 + 0.012°SL 0.27 + 0.012°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00< SL

- HDAS000-5.0V-rev. 1
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IVCD22/ivCD26
2X Inverter into Inverter

Input: A
Outputs: Y, YN
Input Loading (SL): All : 2 A Y
Maximum Fanout (Rec. SL):
-IvCD22: All : 56
-IVCD26:Y :56 YN
YN: 168
Gate Count:
-1IVCD26: 4
A Y YN
1 1
0 1 0
Truth Table
—Y
P p

Schematic
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IVCD22/IVCD26
2X Inverter into Inverter

IVCD22 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V,

when tR and tg = 0.80ns]

{SL: Standard Load)

Path Parameter %?.I:y 2[,‘.,)%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.32 0.28 + 0.024"SL 0.28 + 0.021°SL 0.9 + 0.021°SL
tPHL 0.06 0.02 + 0.022°SL 0.04 + 0.015'SL 012+ 0.011°SL

AtoY R 0.45 0.35 + 0.047°SL 0.35 + 0.048°SL 0.30 + 0.051°SL
IF 0.34 0.30 + 0.019°SL 0.30 + 0.018°SL 029+ 0.018°SL
1PLH 0.27 0.2 + 0.028"SL 0.24 + 0.021°SL 0.25 + 0.021°SL
TPHL 0.02 20,03 + 0.026°SL 0.00 + 0.016'SL 0.10 + 0.011°SL

Yio YN R 0.34 0.25 + 0.045°SL 0.24 + 0.047°SL 0.18 + 0.051°SL
IF 0.29 0.25 + 0.021°SL 0.26 + 0.018°SL 0.26 + 0.018°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 <SL

IVCD26 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %7_‘? 2[%3] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.42 0.37 +0.021*SL 0.38 + 0.020*SL 0.37 +0.021*SL
tPHL 0.13 0.09 +0.018*SL 0.11+0.013*SL 0.16 +0.011*SL

Ato¥ R 0.63 0.53 + 0.046°SL 0.53 + 0.049°SL 0.48 + 0.051"SL
tF 0.43 0.40 + 0.016*SL 0.40 + 0.017*SL 0.36 + 0.018*SL
tPLH 0.23 0.21 +0.011*SL 0.22 + 0.008*SL 0.25 + 0.007*SL
tPHL -0.01 -0.03 + 0.010*SL -0.02 + 0.008*SL 0.02 +0.005*SL

Yo YN R 0.28 0.25 + 0.015'SL 0.25 + 0.015°SL 024 +0.016°SL
tF 0.26 0.24 + 0.009*SL 0.25 + 0.007*SL 0.27 + 0.006*SL

*Range1:SL < 3.00, *Range2 :3.00 < SL £20.00, *Range3:20.00 <SL

HDA9000-5.0V-rev. 1
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IVCD39
3X Inverter into 9X Inverter

Input: A
Qutputs: Y, YN
Input Loading (SL): 3

Gate Count: 6

Maximum Fanout (Rec. SL): Y: 84, YN: 252

VCD39

>® YNl

Symbol

Truth Table

P16, 45 P9 P13@_ P16 3;11@ P127, J5P87 5P 129, - PB4
BT T

_E*:as }P:za, P91
ST
L‘ NM&"ENM ’hma

4—-—-1_4‘_l=

43’!95 '-TE-N114’-|I.EN125"%J89 ’_iENQQ '—?EN1@4HIIIEN1MI :‘iNQB
v v v v v

Schematic
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IVCD39
3X Inverter into 9X Inverter

IVCD39 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLla! 2[,6%] Delay Equations [ns}

’ Rangel* Range2* Range3*
tPLH 0.39 0.36 + 0.014'SL 0.37 + 0.013°SL 0.37 + 0.013°SL
tPHL 0.11 0.09 + 0.012°SL 0.10 + 0,010°SL 0.14 + 0.008°SL

AtoY R 0.55 0.50 + 0.029°SL 0.50 + 0.029°SL 0.46 + 0.031°SL
IF 0.40 0.39 + 0,009°SL 0.38 + 0.011°SL 0.36 + 0.012°SL
1PLH 0.18 0.17 + 0.008°SL 0.17 + 0.006°SL 0.20 + 0.005°SL
1PHL 0.05 0,03 + 0,007°SL 0.04 + 0.005°SL 0.07 + 0.004'SL

Yto YN R 0.28 0.26 + 0,009°SL 0.26 + 0.009°SL 0.26 + 0.009°SL
IF 0.26 0.24 + 0.007°SL 0.25 + 0,005°SL 0.27 + 0.004'SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL

HDA9000-5.0V-rev. 1
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IVCD44
4X Inverter into Inverter

Inputs: A A ¥
Outputs: Y, YN
Input Loading (SL): All : 4
Maximum Fanout (Rec. SL): All : 112 YN
Gate Count: 4
Symbol
A Y YN
1 0 1
0 1 0
Truth Table
—DY
P P
A +—DYN
nE nE
v ~
Schematic
3-88
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IVCD44
Complementary Driver

IVCD44 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %T_Ia! 2['(‘)%] Delay Equations [ns]
i Range1* Range2* Range3*
PLH 0.30 0.27 + 0.013°SL 0.28 + 0.011°SL 0.29 + 0.010°SL
TPHL 0.04 0.02 + 0.012°SL 0.03 + 0.009°SL 0.07 + 0.007°SL
AtoY R 0.40 0.35 + 0.023'SL 0.35 + 0.024"SL 0.33 + 0.024°SL
IF 0.32 0.30 + 0.009°SL 0.30 + 0.009°SL 0.30 + 0.009°SL
'PLH 0.25 0.21 + 0.016°SL 0.23 + 0.012°SL 0.26 + 0.010°SL
tPHL -0.00 20.03 + 0.015°SL 20,02 + 0.010°SL 0.04 + 0.007°SL
YtoYN R 0.30 0.95 + 0.093°SL 0.5 + 0.023"SL 0.23 + 0.004°SL
3 0.27 0.24 + 0.014°SL 0.95 + 0.010°SL 0.27 + 0.009°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL = 20.00, *Range3:20.00<SL

HDAQ000-5.0V-rev. 1
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IVCD11A/IVCD22A/IVCD44A/IVCD88A
Buffer with 1X, 2X, 4X and 8X Inverting and 1X, 2X, 4X and 8X Non-inverting Outputs

Input: A
Outputs: Y, YN A D; Y B
Input Loading (SL):

- IVCD11A: 2.5
- IVCD22A: 3.5 .
- IVCD44A: 5.5 > 5 > 5 YN =
- IVCD88A: 10
Maximum Fanout (Rec. SL): I\/C D '] /\ A
-IVCD11A: 28
- IVCD22A: 56 Symbol
- IVCD44A: 114
- IVCD88A: 224
Gate Count:
-[VCD11A: 2 A Y YN
- IVCD22A: 3
- IVCD44A: 5 1 0 1
- IVCD88A: 9 0 1 0
Truth Table
]
P
» v
=—]

3

R p
A B » v
L

Schematic
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IVCD11A/IVCD22A/IVCD44A/IVCD88A
Buffer with 1X, 2X, 4X and 8X Inverting and 1X, 2X, 4X and 8X Non-inverting Outputs

IVCD11A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard L.oad)
Path Parameter %tla! 2[,‘,)%] Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.32 0.22 + 0.049*SL 0.25 + 0.041*SL 0.23 + 0.042*SL
tPHL 0.07 -0.02 + 0.043*SL 0.04 + 0.025*SL 0.13 + 0.020*SL

AtoY tR 0.43 0.95 + 0.088°SL 0.23 + 0.096"SL 0.13 + 0.101°SL
tF 0.33 0.25 + 0.041*SL 0.26 + 0.036*SL 0.21 +0.039"SL
tPLH 0.29 0.20 + 0.043*SL 0.21 + 0.042*SL 0.20 + 0.043*SL
tPHL 0.27 0.21 + 0.026*SL 0.23 + 0.021*SL 0.24 + 0.020*SL

Ato¥N R 0.31 0.12 + 0.099°SL 0.11 % 0.101"SL 0.09 + 0.102°SL
tF 0.18 0.11 + 0.034*SL 0.09 + 0.039*SL 0.06 + 0.041*SL

*Ranget : SL < 3.00, *Range2 : 3.00 = SL £ 20.00, *Range3:20.00 < SL

IVCD22A Switching Characteristics

Delays for typical proceas, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %,L':y 2[%7)] Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 0.27 0.22 + 0.029*SL 0.24 + 0.021*SL 0.25 + 0.021*SL
tPHL 0.02 -0.03 + 0.026*SL 0.00 + 0.016*SL 0.10 + 0.011*SL

AtoY tR 0.34 0.25 + 0.045*SL 0.25 +0.047"SL 0.18 + 0.051*SL
tF 0.29 0.25 + 0.024*SL 0.26 +0.018"SL 0.26 + 0.018"SL
tPLH 0.29 0.24 + 0.022*SL 0.24 + 0.021*SL 0.24 + 0.021*SL
tIPHL 0.27 0.24 + 0.016*SL 0.25 +0.011"SL 0.28 + 0.010*SL

Ato YN R 022 0.13 + 0.048°SL 0.12 + 0.051°SL 0.09 + 0.052°SL
tF 0.16 0.12 + 0.018*SL 0.12 + 0.019*SL 0.09 + 0.020*SL

*Range1 : SL < 3.00, *Range?2 :3.00 £ SL. £ 20.00, *Range3 :20.00 < SL

IVCD44A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dola=y [n%] Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.24 0.21 +0.016*SL. 0.22 + 0.011*SL 0.25 +0.010*SL
tPHL -0.00 -0.03 + 0.015*SL -0.02 + 0.010*SL 0.04 +0.007*SL

AtoY tR 0.28 0.24 + 0.022*SL 0.24 + 0.021*SL 0.22 +0.022*SL
tF 0.26 0.23 + 0.014*SL 0.24 + 0.010*SL 0.27 +0.008*SL
tPLH 0.32 0.30 + 0.011*SL 0.30 + 0.010*SL 0.3t +0.010*SL
tPHL 0.30 0.29 + 0.009*SL 0.29 + 0.006*SL 0.32 + 0.005*SL

Ato YN 1R 0.18 0.13 + 0.022°SL 0.13 + 0.023°SL 0.11 + 0.023°SL
tF 0.15 0.13 + 0.010*SL 0.14 + 0.008*SL 0.12 + 0.009*SL

*Range1: 8L < 3.00, *Range2:3.00 £ SL = 20.00, *Range3:20.00 < SL

IVCD88A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] {SL: Standard Load)
Path Parameter %,Lh:y 2[?)7)] Delay Equations [ns]

} Range1* Range2* Range3”*
tPLH 0.22 0.21 +0.009*SL 0.21 + 0.007*SL 0.24 + 0.005*SL
tPHL -0.02 -0.03 + 0.008*SL -0.03 + 0.006*SL. 0.01 + 0.004*SL

AtoY tR 0.26 0.24 +0.011*SL 0.24 + 0.011*SL 0.24 + 0.011*SL
tF 0.25 0.23 +0.008*SL 0.24 + 0.005*SL 0.26 + 0.004*SL
tPLH 0.24 0.23 +0.006*SL 0.23 + 0.005*SL 0.24 + 0.005*SL
tPHL 0.43 0.42 +0.005*SL 0.42 + 0.004*SL 0.44 + 0.003*SL

Ato YN R 0.16 0.14 + 0.011°SL 0.14 + 0.011°SL 012+ 0.011°SL
tF 0.17 0.16 +0.005*SL 0.17 + 0.004*SL 0.16 + 0.004*SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL = 20.00, *Range3:20.00 <SL

HDAZ000-5.0V-rev. 1
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IVT/IVTD2/IVTD5/IVTD9

Inverting 3-State Buffer, Enable High, with 1X Drive, 2X Drive, 5X Drive or 9X Drive

Inputs: A, E
Output: Y
Input Loading (SL):
-IVT:A:1,E:
-IVTD2:A: 1,
-IVTD5: A : 1,
-IVTD9: A : 1,
Maximum Fanout (Rec
-IVT: 28
- IVTD2: 56
- IVTD5: 120
- IVTD9: 232
Gate Count:
-IVT:3
-IVTD2:4
-IVTD5:5
-IVTD9:7

1.5
E:2
E:2
E:2

.SL):

0 1 1
1 1 0

0 hi-z

A' -AD°Y-

Truth Table

ED

Schematic
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IVT/IVTD2
Inverting 3-State Buffer, Enable High, with 1X Drive or 2X Drive

IVT Switching Characteristics

elays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?_'iy 2[5%] Delay Equations [ns]

Range1* Range2* Range3*
tPLH 0.47 0.42 +0.024*SL 0.44 + 0.020*SL 0.44 + 0.020*SL
tPHL 0.32 0.25 +0.033*SL 0.26 + 0.030*SL 0.27 + 0.030*SL

AtoY R 0.19 0.11 +0.043*SL 0.10 + 0.046*SL 0.08 + 0.047*SL
tF 0.25 0.13 + 0.061*SL 0.12 + 0.063*SL 0.10 + 0.064*SL
tPLH 0.21 0.16 +0.026*SL 0.17 + 0.021*SL 0.19 + 0.020*SL
tPHL 0.05 -0.04 + 0.048*SL 0.00 + 0.032*SL 0.06 + 0.030*SL
tR 0.24 0.15 + 0.041*SL 0.14 + 0.044*SL 0.11 + 0.046*SL

Etoy tF 0.36 0.24 + 0.060*SL 0.24 + 0.059*SL 0.17 + 0.063*SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 + -0.000*SL 0.40 +-0.000*SL
tPHZ 0.52 0.52 +-0.000*SL 0.52 +-0.000*SL 0.52 +-0.000*SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

IVTD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLla! 2[?)?)] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.50 0.47 +0.014*SL 0.48 + 0.011*SL 0.49 + 0.010*SL
tPHL 0.35 0.31 +0.019*SL 0.32 + 0.016*SL 0.34 + 0.015*SL

AtoY tR 0.17 0.13 + 0.020*SL 0.12 + 0.023*SL 0.11 + 0.023*SL
tF 0.22 0.16 +0.030*SL 0.16 + 0.031*SL 0.13 + 0.032*SL
tPLH 0.24 0.21 +0.015*SL 0.22 + 0.011*SL 0.24 + 0.010*SL
tPHL 0.00 -0.06 + 0.029*SL -0.03 + 0.019*SL 0.04 + 0.016*SL
tR 0.20 0.17 +0.019*SL 0.16 + 0.022*SL 0.13 + 0.023"SL

EtoY tF 0.29 0.23 + 0.034*SL 0.24 + 0.030*SL 0.22 + 0.031*SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 + -0.000*SL 0.40 +-0.000"SL
tPHZ 0.62 0.62 +-0.000*SL 0.62 +-0.000*SL 0.62 + 0.000*SL

*Range1 : SL < 3.00, *R-angez :3.00= SL £20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology, Inc.




IVTD5/IVTD9
Inverting 3-State Buffer, Enable High, with 5X Drive or 9X Drive

IVTD5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?_Il-y 2[,(1)%] Delay Equations [ns]
' Range1* Range2* Range3*
PLH 0.54 0.52 +0.011°5L 0.52 + 0.009°SL 0.54 + 0.008°SL
tPHL 0.40 0.39 + 0.007°SL 0.39 + 0.006"SL 0.41 + 0.004°SL
AtoY R 0.16 0.12 + 0.021°SL 013+ 0.019°SL 013+ 0.019°SL
tF 0.15 0.14 + 0.007°SL 0.13 + 0.007°SL 0.13 + 0.008°SL
PLH 0.19 0.16 + 0.015°SL 0.17 + 0.011°SL 0.21 + 0.009°SL
TPHL 0.31 0.29 + 0.010°SL 0.30 + 0.006°SL 0.33 + 0.005°SL
1R 0.20 0.16 + 0.019°SL 0.16 + 0.018°SL 0.15+ 0.018°SL
EtoY tF 0.12 0.09 +0.011°SL 0.10 + 0.009°SL 0.11 + 0.008°SL
tPLZ 0.40 0.40 + -0.000°SL 0.40 + -0,000°SL 0.40 + -0.000°SL
1PHZ 0.67 0.67 +-0.000°SL 0.67 + -0.000°SL 0.67 + -0.000°SL

*Range1 : SL < 3.00,

IVTD9 Switching Characteristics

*Range?2 : 3.00 £ SL £ 20.00,

*Range3 : 20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when iR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?.'.:y g,&] Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.60 0.59 +0.007*SL 0.59 + 0.006*SL 0.60 +0.005*SL
tPHL 0.46 0.45 + 0.004*SL 0.45 + 0.004*SL 0.47 +0.003"SL

AtoY 1R 0.17 0.14 + 0.013°SL 0.15 + 0.012°SL 0.15 + 0.011°SL
tF 0.20 0.19 +0.003*SL 0.19 + 0.004*SL 0.19 + 0.004*SL
tPLH 0.23 0.21 +0.010*SL 0.22 + 0.007*SL 0.25 + 0.006*SL
tPHL 0.35 0.33 + 0.007*SL 0.34 + 0.005*SL 0.37 + 0.004*SL
tR 0.21 0.19 +0.012*SL 0.19 + 0.011*SL 0.19 +0.011*SL

EY tF 0.13 0.11 + 0.008°SL 0.12 + 0.006°SL 0.14 + 0.005°SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 + -0.000*SL 0.40 +-0.000*SL
tPHZ 0.86 0.86 + 0.000*SL 0.86 + 0.000*SL 0.86 +-0.000*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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ND2/ND2D2/ND2D5/ND2D7
2 Input NAND with 1X Drive, 2X Drive, 5X Drive or 7X Drive

Inputs: A, B
Output: Y
Input Loading (SL): .L
-ND2:: All : 1 Y
- ND2D2: All.: 2 B
- ND2DS5: All: 1 &
- ND2D7: All: 1
Maximum Fanout (Rec. SL):
-ND2 ::28
-ND2D2 : 56 Symbol
- ND2D5: 140
- ND2D7: 196
Gate Count:
-ND2 :1
-ND2D2:2 A
- ND2DS5: 4
-ND2D7:5 Y 0 1
0

Truth Table

@ >
?U

DY

5

<~

Schematic
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ND2/ND2D2
2 Input NAND with 1X Drive or 2X Drive

ND2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_'a! 2[,5%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.32 0.21 + 0.051*SL 0.24 + 0.042*SL 0.24 +0.042*SL
tPHL 0.16 0.07 + 0.049°SL 0.11 +0.033"SL 0.16 +0.031*SL

AtoY R 0.49 0.32 + 0.085°SL 0.29 + 0.095'SL 0.17 + 0.101°SL
tF 0.44 0.32 + 0.060*SL 0.31 + 0.062*SL 0.21 +0.067*SL
tPLH 0.38 0.29 + 0.045*SL 0.30 + 0.041*SL 0.28 +0.042*SL
tPHL 0.12 0.04 + 0.042*SL 0.07 + 0.032*SL 0.10 + 0.031*SL

BloY iR 057 0.40 + 0.083"SL 0.37 + 0.095°SL 0.24 + 0.107°SL
tF 0.41 0.30 + 0.053*SL 0.27 + 0.063*SL 0.17 +0.068*SL

*Range1: SL < 3.00, *Range?2:3.00 = SL 20.00, *Range3:20.00< SL

ND2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T.h! 2[?)%] Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 0.26 0.20 + 0.028*SL 0.22 + 0.021*SL 0.25 + 0.020*SL
tPHL 0.11 0.06 +0.028*SL 0.09 + 0.019*SL 0.15 + 0.015"SL

AtoY iR 0.39 0.31 + 0.089°SL 0.30 + 0.042°SL 0.24 + 0.046°SL
tF, 0.37 0.31 +0.030*SL 0.31 +0.029*SL 0.27 +0.031*SL
tPLH 0.33 0.28 + 0.023*SL 0.29 + 0.020"SL 0.29 + 0.020*SL
tPHL 0.08 0.03 + 0.023*SL 0.05 + 0.017*SL 0.09 +0.015*SL

BtoY R 0.48 0.40 + 0.038°SL 0.39 + 0.042°SL 0.31 + 0.045°SL
tF 0.35 0.30 + 0.025*SL 0.29 + 0.028*SL 0.23 + 0.031*SL

*Range1 : SL < 3.00, *Range2:3.00 = SL =20.00, *Range3:20.00<SL

=HDAS000-5.0V-rev. 1
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ND2D5/ND2D7
2 Input NAND with 5X Drive or 7X Drive

ND2D5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el_'iy.‘,[?,%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.52 0.50 + 0.010"SL 0.50 + 0.009*SL 0.51 + 0.009*SL
tPHL 0.44 0.42 + 0.009*SL 0.43 + 0.006*SL 0.46 + 0.005*SL

AtoY R 017 0.14+ 0.017°SL 0.13 + 0.020°5L 0.12 + 0.020°SL
tF 0.19 0.18 + 0.008*SL 0.18 + 0.008"SL 0.17 + 0.008*SL
tPLH 0.59 0.57 + 0.010*SL 0.58 + 0.009*SL 0.58 + 0.009*SL
tPHL 0.42 0.40 + 0.008*SL 0.40 + 0.006*SL 0.43 + 0.005*SL

BloY R 0.17 0.13 + 0.020°SL 0.13 + 0.020°SL 0.12 + 0.020°SL
tF 0.19 0.18 + 0.006*SL 0.18 + 0.008*SL 0.18 + 0.008"SL

*Range1: SL <3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL

ND2D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_'a:y 2[?)7)] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.57 0.55 +0.007*SL 0.55 + 0.006*SL 0.56 + 0.006*SL
tPHL 0.50 0.49 + 0.007*SL 0.49 + 0.005*SL 0.52 + 0.004*SL

AtoY R 0.18 0.15 + 0.012°SL 0.15 + 0.014°SL 0.13 + 0.014°SL
tF 0.23 0.22 +0.007*SL 0.22 + 0.006*SL 0.23 + 0.005*SL
tPLH 0.64 0.63 +0.007*SL 0.63 + 0.006*SL 0.64 +0.006*SL
tPHL 0.48 0.47 +0.007*SL 0.47 + 0.005*SL 0.49 +0.004*SL

BtoY tR 0.18 0.16 +0.012*SL 0.15 +0.014*SL 0.14 + 0.014*SL
tF 0.23 0.23 + 0.002*SL 0.22 + 0.006*SL 0.23 + 0.005*SL

*Range1 :SL < 3.00, *Range2 :3.00 £ SL£20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1
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ND3/ND3D2/ND3D4/ND3D6
3 input NAND with 1X Drive, 2X Drive, 4X Drive or 6X Drive

Inputs: A, B, C
Output: Y
Input Loading (SL):
-ND3 : Al :1 A
-ND3D2: Al : 2 ._B v
- ND3D4: All: 1 ._C
- ND3D6&:All: 1 —
Maximum Fanout (Rec. SL):
-ND3:18
-ND3D2: 40 Symbol
-ND3D4: 112
- ND3D6: 168
Gate Count:
-ND3:2
-ND3D2:3
-ND3D4: 4 A B o] Y
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 0
Truth Table
AD
BO
CD— .
t—cTE
- DY
-~
vy
=
e
1
v
Schematic
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ND3/ND3D2
3 Input NAND with 1X Drive or 2X Drive ..

ND3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter geLh:y 2{?}%] Delay Equations [ns}

i Ranget* Range2* Range3*
tPLH 0.32 0.21 +0.052*SL 0.24 + 0.042*SL 0.24 + 0.042*SL
tPHL 0.25 0.14 + 0.054*SL 0.17 +0.043*SL 0.19 + 0.043*SL

AtoY R 0.53 0.36 + 0.084*SL 0.32 +0.095*SL 0.21 +0.101*SL
tF 0.57 0.40 + 0.086*SL 0.38 +0.093"SL 0.26 + 0.099*SL
tPLH 0.37 0.28 +0.047*SL 0.29 +0.042*SL 0.29 + 0.042*SL
tPHL 0.23 0.13 + 0.050*SL 0.15 +0.043*SL 0.16 + 0.043*SL

BtoY tR 0.61 0.44 + 0.082*SL. 0.41 +0.095*SL 0.28 + 0.101*SL
tF 0.56 0.40 + 0.080*SL 0.36 +0.094*SL 0.25 + 0.100*SL
tPLH 0.42 0.33 + 0.043*SL 0.34 + 0.042*SL 0.33 + 0.042*SL
tPHL 0.20 0.10 + 0.047*SL 0.12 +0.043*SL 0.12 + 0.043*SL

Ctoy R 0.70 0.54 + 0.080°SL 0.50 + 0.094°SL 0.36 + 0.101°SL
tF 0.52 0.36 + 0.081*SL 0.32 +0.096*SL 0.24 + 0.100*SL

“Range1 : SL < 3.00, *Range2 :3.00 £ SL £ 20.00, *Range3:20.00 < SL

ND3D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_l:y 2[%7)1 Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.25 0.20 + 0.029*SL 0.22 + 0.021*SL 0.25 + 0.020*SL
tPHL 0.20 0.14 + 0.030*SL 0.16 + 0.023*SL 0.19 +0.021*SL

AtoY R 0.44 0.36 + 0.037°SL 0.35 + 0.042°SL 0.27 + 0.046°SL
tF 0.48 0.40 +0.041*SL 0.39 + 0.045*SL 0.33 +0.048*SL
tPLH 0.32 0.27 +0.024*SL 0.28 + 0.021*SL 0.29 + 0.020*SL
tPHL 0.18 0.12 + 0.026*SL 0.14 + 0.022*SL 0.16 +0.021*SL

BloY 1R 052 0.45 + 0.038"SL 0.43 + 0.042°SL 0.35 + 0.046°SL
tF 0.47 0.39 + 0.038*SL 0.37 + 0.045*SL 0.30 +0.048*SL
tPLH 0.36 0.32 + 0.022*SL 0.33 + 0.020*SL 0.33 + 0.020*SL
tPHL 0.15 0.10 +0.025*SL 0.11 + 0.022*SL 0.12 +0.021*SL

CloY tR 0.61 0.54 + 0.036*SL 0.52 + 0.041*SL 0.44 +0.045"SL
tF 0.44 0.36 +0.038*SL 0.34 + 0.045*SL 0.27 +0.049*SL

*Range1:SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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ND3D4/ND3D6
3 Input NAND with 4X Drive or 6X Drive

ND3D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns] (SL: Standard Load)
Path Parameter %?? 2[5%] Delay Equations [ns]

Range1* Range2* Range3*
1PLH 0.50 0.47 + 0.012°SL 0.48 + 0.011°5L 0.48 + 0.011°SL
tPHL 0.51 0.49 + 0.010°SL 050 + 0.007°SL 0.53 + 0.006°SL

AtoY R 017 0.13 + 0.022°SL 012 + 0.025°SL 0.10 + 0.026°SL
I 0.18 0.16 + 0.009°SL 0.16 + 0.009°SL 0.15 + 0.010°SL
1PLH 057 0.54 + 0.012°SL 0.55 + 0.011°SL 0.55 + 0.011°SL
tPHL 051 0.49 + 0.010°SL 0.50 + 0.007°SL 0.53 + 0.006"SL
BtoY tR 017 0.13 + 0.024°SL 0.12 + 0.025°SL 0.11 + 0.026"SL
1 0.18 0.16 + 0.007°SL 0.16 + 0.009°SL 0.15 + 0.010°SL
1PLH 0.62 0.59 + 0.011°SL 0.60 + 0.011°SL 0.60 + 0.011°SL
tPHL 0.47 0.45 + 0.011°SL 0.46 + 0.007°SL 0.49 + 0.006°SL
CtoY R 0.18 0.13 + 0.023°SL 0.13 + 0.025°SL 0.11 + 0.026°SL
tF 0.18 0.16 + 0.009°SL 0.16 + 0.010°SL 0.16 + 0.010°SL
*Range1 : SL < 3.00, *Range? : 3.00 £ SL £ 20.00, "-Range3 :20.00<SL
ND3D6 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %‘:_':yg'a%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.54 0.53 + 0.008°SL 053 + 0.007°5L 0.54 + 0.007°SL
tPHL 0.58 0.56 + 0.008°SL 057 + 0.006°SL 0.59 + 0.005"SL

AtoY R 0.18 0.15 + 0.014'SL 0.14 +0.016°SL 0.13 + 0.017°SL
1F 0.22 0.21 + 0.004°SL 0.20 + 0.006°SL 0.20 + 0.006°SL
1PLA 0.61 0.60 + 0.008°SL 0.60 + 0.007°SL 0.61 +0.007°SL
TPHL 057 0.56 + 0,007°SL 0.56 + 0.006"SL 0.59 + 0.005"SL

BtoY R 0.18 0.15 + 0.014"SL 0.14 + 0.016°SL 0.13 +0.017°SL
1F 0.22 0.21 + 0,002°SL 0.20 + 0.007°SL 0.51 + 0.006°SL
PLH 067, 0.65 + 0.008°SL 0.65 + 0,007°SL 0.66 + 0.007°SL
TPHL 054 0.52 + 0.008°SL 053 + 0.006°SL 0.56 + 0.005°SL

CtoY R 0.18 0.15 + 0.015°SL 0.14 + 0.016°SL 0.13 + 0.017°SL
tF 0.22 0.20 + 0.007°SL 0.20 + 0.006°SL 0.21 +0.006"SL

“Ranget : SL < 3.00, *Range2:3.00 = SL£20.00, *Range3:20.00<SL

HDAQ9000-5.0V-rev. 1
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ND4/ND4D2/ND4D5/ND4D7
4 Input NAND with 1X Drive, 2X Drive, 5X Drive or 7X Drive

Inputs: A, B, C,D
Output: Y
Input Loading (SL): 2]
-ND4: Al : 1 _—cE A
-ND4D2: All : 2 C
- ND4D5: All: 1 D
-ND4D7: All: 1 =
Maximum Fanout (Rec. SL):
-ND4: 14 Symbol
- ND4D2: 28
- ND4DS5: 140
-ND4D7: 196
Gate Count:
-ND4 :2
-ND4D2: 4
- ND4D5: 5 A B C DY
-ND4D7:6 0 X X X 1
X 0 X X 1
X X 0 X 1
X X X 0 1
1 1 1 1 0
Truth Table
AL
BD
Co—
DD L
b~ = &
DY
—
n
—
“_
|l
“._
=
v
Schematic
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ND4/ND4D2
4 Input NAND with 1X Drive or 2X Drive

ND4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tp and tg = 0.80ns] (SL: Standard Load)
Path Parameter %th! 2['.(')%] Delay Equations [ns}
" Range1* Range2* Range3*
PLH 0.32 0.22 + 0.052°SL 0.25 + 0.043°SL 0.25 + 0.042°SL
TPHL 0.32 0.20 + 0.080°SL 0.22 + 0.054°SL 021 + 0.064SL
AtoY 1R 056 0.39 + 0.085°SL 0.36 + 0.095°SL 0.25 + 0.101"SL
tF 0.73 050+ 0.113°SL 0.47 + 0.123°SL 0.36 + 0.129°SL
'PLH 0.38 0.28 + 0.048°SL 0.30 + 0.042°SL 0.30 + 0.042°SL
TPHL 0.32 0.20 + 0.058"SL 0.22 + 0.054°SL 0.21 + 0.064°SL
BloY iR 0.64 0.47 + 0.083°SL 0.44 + 0.095°SL 0.32 + 0.101°SL
tF 0.72 0.50 + 0.110°SL 0.46 + 0.124'SL 0.36 + 0.129°SL
tPLH 0.42 0.33 + 0.045°SL 0.34 + 0.042°SL 0.34 + 0.042°SL
tPHL 0.31 0.19 + 0.057°SL 0.20 + 0.054'SL 0.19 + 0.054°SL
CoY iR 0.73 0.56 + 0.082°SL 0.53 + 0.094°SL 0.40 +0.101"SL
IF 0.70 0.48 + 0.112°SL 0.44+0.125°SL 0.36 + 0.129°SL
'PLH 0.45 0.37 + 0.045°SL 0.37 + 0.042°SL 0.37 + 0.042°SL
TPHL 0.29 0.18 + 0,056"SL 0.18 + 0.054°SL 0.18 + 0.054°SL
Dto¥ 1R 0.81 0.65 + 0.082°SL 0.61 + 0.094°SL 0.48 + 0.100°SL
IF 0.68 0.45 + 0.114°SL 0.41+0.126°'SL 0.35 + 0.129°SL

*Range1:SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL

ND4D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter g?_h! 2['(‘)?)] Delay Equations [ns]
" Range1* Range2* Range3*
TPLH 0.26 0.21 + 0.008°SL 0.23 + 0.022°SL 0.26 + 0.020°SL
TPHL 0.25 0.19 + 0.031°SL 0.20 + 0.027°SL 0.22 + 0.026°SL
AtoY 1R 0.46 0.38 + 0,039°SL 0.37 + 0.042°5L 0.30 + 0.046°SL
T 0.60 0.49 +0.055°SL 0.48 + 0.057°SL 0.42 + 0.060°SL
tPLH 0.33 0.28 + 0.025°SL 0.29 + 0.021°SL 0.30 + 0,020°SL
TPHL 0.26 0.20 + 0.029°SL 0.21 + 0.026°SL 021 +0.026°SL
Boy 1R 054 0.47 + 0.039°SL 0.45 + 0.043°SL 0.38 + 0,046"SL
tF 0.60 0.49 + 0.051°SL 0.48 + 0.057°5L 0.40 +0.061°SL
TPLH 0.37 0.32 + 0.023°SL 0.33 + 0.021°SL 0.34 + 0.020°SL
tPHL 0.25 0.19 + 0.029°SL 0.20 + 0.026°SL 0.20 + 0.026°SL
CoY 1R 0.63 0.56 + 0.038°SL 0.54 + 0.042°SL 0.47 + 0.046°SL
I 057 0.47 +0.051°SL 0.45 + 0.058°SL 0.38 + 0.061°SL
tPLH 0.40 0.6 + 0.022°SL 0.36 + 0.021°SL 0.37 + 0.020°SL
TPHL 0.23 0.17 + 0.028"SL 0.18 + 0.026°SL 0.18 + 0.026°SL
DtoY 1R 071 0.64 + 0.036°SL 0.62 + 0.041°SL 0.55 + 0.045°SL
tF 0.55 0.4 + 0.052°SL 0.42 + 0.059°SL 0.37 + 0.061°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00<SL
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ND4D5/ND4D7
4 Input NAND with 5X Drive or 7X Drive

ND4D5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL: Standard Load)
Path Parameter %eLla! 2[%%] Delay Equations [ns]
’ Range1* Range2* Range3*
PLH 053 0.51 + 0.009°SL 0.52 + 0.009°SL 052 + 0.008°SL
tPHL 0.64 0.62 + 0.009°SL 0.63 + 0.006°SL 0.66 + 0.005°SL
AtoY R 0.7 0.14 + 0.018°SL 0.13 + 0.020°SL 0.12 + 0.020°SL
3 0.21 0.19 + 0.008°SL 0.19 + 0.007°SL 0.19 + 0.007°SL
LA 0.60 0.58 + 0.009°SL 0.58 + 0.009°SL 0.58 + 0.008°SL
TPHL 0.66 0.64 + 0.008°SL 0.65 + 0.007°SL 0.68 + 0.005°SL
BtoY R 0.18 0.14 + 0.020°SL 0.14 + 0.019°SL 0.12 + 0.020°SL
3 0.21 0.19 + 0.010°SL 0.20 + 0.007°SL 0.19 + 0.008°SL
PLH 0.65 0.63 + 0.009°SL 063 + 0.009°SL 0.64 + 0.008°SL
tPHL 0.65 0.63 + 0.008°SL 0.64 + 0.006°SL 0.67  0.005°SL
CoY R 0.18 0.14 + 0.019°SL 014+ 0.019°SL 0.12 + 0.020°SL
IF 0.21 0.19 + 0.008°SL 0.20 + 0.007°SL 0.19 + 0.008"SL
PLH 0.69 0.67 + 0.009°SL 0.67 + 0.009°SL 0.67 + 0.008°SL
TPHL 0.63 0.62 + 0.008°SL 0.62 + 0.006°SL 0.65 + 0.005°SL
Dto¥ R 0.18 0.15 +0.017°SL 0.14 + 0.019°SL 0.12 + 0.020°SL
tF 0.21 0.20 + 0.005"SL 0.19 + 0.007°SL 0.19 + 0.008°SL

'_Range1 :SL<3.00, *Range2:3.00 = SL£20.00, *Range3:20.00 <SL

ND4D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %tliy 2[?)31 Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 058 0.57 + 0.007°SL 057 + 0.006°SL 0.58 + 0.006'SL
tPHL 0.71 0.70 + 0,007°SL 0.70 + 0.005°SL 0.73 + 0.004°SL

AtoY 'R 0.18 0.16 + 0.011°SL 0.15 + 0.014°SL 0.14 + 0.014°SL
tF 0.24 0.23 + 0.006°SL 0.23 + 0.006°SL 0.24 + 0.005'SL
tPLH 0.65 0.63 + 0.007°SL 0.63 + 0.006°SL 0.64 + 0,006°SL
tPHL 0.73 0.71 + 0.006°SL 0.72 + 0.005°SL 0.74 + 0,004°SL

BtoY iR 0.18 0.16 + 0,012°SL 0.15 + 0.014°SL 0.14 + 0.014°SL
tF 025 0.24 + 0.002°SL 0.23 + 0.006°SL 0.24 + 0,005°SL
tPLH 0.70 0.60 + 0.007°SL 0.69 + 0.006°SL 0.69 + 0.006°SL
TPHL 0.72 0.70 + 0.007°SL 0.71 + 0.005°SL 0.73 + 0.004°SL

CtoY R 0.18 0.16 + 0.091°SL 0.16 + 0.014°SL 0.14 + 0.014°SL
tF 0.25 0.25 + 0.001°SL 0.23 + 0.006°SL 0.24 + 0.005"SL
tPLH 0.74 0.73 + 0,007°SL 0.73 + 0.006°SL 0.74 + 0,006SL
tPHL 0.70 0.69 + 0.007°SL 0.60 + 0,005°SL 0.71 + 0.004"SL

DtoY R 0.19 0.16 + 0.012°SL 0.16 + 0.013°SL 0.14 + 0.014"SL
tF 0.25 0.24 + 0.003°SL 0.23 + 0.006°SL 0.24 + 0.005°SL

*Range1 : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00 <SL
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ND5/ND5D2/ND5D4/ND5D6
5 Input NAND with1X Drive, 2X Drive, 4X Drive or 6X Drive

inputs: A,B,C,D, E

Output: Y
Input Loading (SL):
-ND5: All:1 2
- ND5D2: All: 2 m—E]
- ND5D4:All: 1 — Y
- ND5D6: All: 1 v
Maximum Fanout (Rec. SL): a—E]
- ND5: 12
- ND5D2: 24
-ND5D4: 112 Symbol
- NDSD6: 168
Gate Count:
-ND5: 3
-NDsD2: 5
-ND5D4: 5
- ND5D6: 6 A B C D E Y
0 X X X X 1
X 0 X X X 1
X X 0 X X 1
X X X 0 X 1
X X X X 0 1
1 1 1 1 1 0
Truth Table
4% JQ Jré zré &
r—DPDY
AD ':5
BD |
n
ch !
J
DD :;]
ED

—

Schematic
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ND5/ND5D2
5 Input NAND with 1X Drive or 2X Drive

ND5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[%%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.33 0.23 + 0.052*SL 0.26 +0.043*SL 0.27 +0.042*SL
tPHL 0.38 0.25 + 0.066"SL 0.25 + 0.065*SL 0.24 + 0.065*SL

AtoY tR 0.59 0.41 +0.087*SL 0.39 + 0.096*SL 0.28 + 0.101*SL
tF 0.92 0.64 + 0.142*SL 0.60 + 0.153*SL 0.50 +0.158*SL
tPLH 0.39 0.29 + 0.048*SL 0.31 +0.042*SL 0.31 +0.042*SL
tPHL 0.40 0.27 + 0.066*SL 0.27 + 0.065"SL 0.26 +0.065*SL

BtoY R 0.67 0.50 + 0,085°SL 0.46 + 0.095"SL 0.35 + 0.101°SL
tF 0.92 0.64 + 0.140"SL 0.60 +0.153"SL 0.51 +0.158*SL
tPLH 0.43 0.34 + 0.046*SL 0.35 + 0.042"SL 0.35 + 0.042"SL
tPHL 0.41 0.27 + 0.066*SL 0.28 + 0.065*SL 0.27 + 0.066"SL

Coy tR 0.75 0.59 + 0.084*SL 0.55 + 0.095*SL 0.43 +0.101*SL
tF 0.91 0.63 + 0.141*SL 0.59 +0.154*SL 0.51 +0.158*SL
tPLH 0.46 0.37 + 0.046*SL 0.38 + 0.043*SL 0.38 +0.043*SL
tPHL 0.41 0.28 + 0.066"SL 0.28 + 0.065*SL 0.27 +0.066*SL

Dloy R 0.84 0.67 + 0.084°SL 0.64 + 0.094"SL 0.52 + 0.101°SL
tF 0.89 0.60 + 0.144*SL 0.57 +0.155*SL 0.51 +0.158"SL
tPLH 0.48 0.39 + 0.047*SL 0.40 +0.043"SL 0.41 +0.043"SL
tPHL 0.40 0.27 + 0.066*SL 0.27 +0.065*SL 0.26 +0.066*SL

EtoY tR 0.93 0.76 + 0.084*SL. 0.73 + 0.094"SL 0.61 +0.100"SL
tF 0.88 0.58 + 0.146*SL 0.56 +0.155*SL 0.51 +0.158*SL

*Ranget : SL <3.00, *Range?:3.00 £ SL £20.00, *Range3:20.00< SL

ND5D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %QLEV 2[%%] Delay Equations [ns}

’ Range1* Range2* Range3*
tPLH 027 0.22 + 0.027°SL 0.04 + 0.022°SL 0.27 + 0.020°SL
tPHL 0.31 0.24 + 0.033'SL 0.25 + 0.031°SL 095 + 0.032°SL

AtoY R 0.49 0.41 + 0.040°SL 0.40 + 0.043°SL 0.33 + 0.046°SL
3 0.76 0.62 + 0.068°SL 0.61 + 0.072°SL 054 + 0.075°SL
tPLH 0.33 0.28 + 0.025'SL 0.29 + 0.021°SL 0.31 + 0.020°SL
tPHL 0.33 0.06 + 0.033'SL 0.26 + 0.032°SL 0.06 + 0.032°SL

BtoY tR 057 0.49 + 0.040°SL 0.48 + 0.043°SL 0.41 + 0.047°SL
tF 0.76 0.63 + 0.065'SL 0.61 + 0.072°SL 054 + 0.075°SL
tPLH 0.38 0.33 + 0.024°SL 0.34 + 0.021°SL 0.35 + 0.020°SL
tPHL 033 0.27 + 0.034°SL 0.27 + 0.032°SL 0.27 + 0.032°SL

CtoY tR 0.65 0.58 + 0.038°SL 0.56 + 0.043'SL 0.49 + 0.046°SL
tF 0.75 0.62 + 0.065°SL 0.60 + 0.072°SL 0.54 + 0.075°SL
tPLH 0.41 0.36 + 0.023°SL 0.37 + 0.021°SL 0.38 + 0.021°SL
tPHL 0.34 0.27 + 0.033°5L 0.28 + 0.032°SL 0.28 + 0.032°SL

Dto ¥ R 0.74 0.66 + 0.038°SL 0.65 + 0.043°SL 0.58 + 0.046°SL
i 073 0.59 + 0.067°SL 0.58 + 0.073°SL 0.52 + 0.076°SL
PLH 0.43 0.38 + 0.023°SL 0.38 + 0.021°SL 0.40 + 0.021°SL
tPHL 0.33 0.06 + 0.033°SL 0.27 + 0.032°SL 027 + 0.032°SL

EtoY R 0.81 0.74 + 0.038°SL 0.72 + 0.042°SL 0.66 + 0.045°SL
tF 071 0.57 + 0.069°SL 0.56 + 0.074°SL 0.52 + 0.076°SL

“Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL
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ND5D4

5 Input NAND with 4X Drive

ND5D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns] (SL: Standard Load)
Path Parameter %t_la! 2[,(,]%] Delay Equations [ns]
' Ranget* Range2* Range3*
tPLH 0.52 0.49 + 0.012°SL 0.50 + 0.011°5L 0.50 + 0.091°SL
TPHL 0.70 0.68 + 0.010°SL 0.69 + 0.007°SL 0.72 + 0.006°SL
AtoY R 047 0.12 + 0.024°SL 0.12 + 0.025°SL 0.10 + 0.026°SL
tF 0.19 0.17 + 0.009°SL 0.18 + 0.009°SL 0.17 + 0.010°SL
tPLH 0.58 0.56 + 0.011°5L 0.56 +0.011°5L 0.56 + 0.011°SL
TPHL 0.74 0.72 + 0.010°SL 0.72 + 0.007°SL 0.76 + 0.006°SL
BtoY R 0.17 0.13 + 0.023°SL 0.12 + 0.025°SL 0.11 + 0.026°SL
IF 0.19 0.18 + 0.008°SL 0.18 + 0.009°SL 017 + 0.010°SL
tPLH 0.62 0.60 + 0.012°SL 0.60 + 0.011°SL 067+ 0011°SL
tPHL 0.75 0.72 +0.011°SL 0.73 + 0.007°SL 0.76 + 0.006°SL
Cto¥ R 0.18 0.13 + 0.022°SL 0.13 + 0.025°SL 0.11 + 0.026°SL
T 0.19 0.18 + 0.009°SL 0.18 + 0.009°SL 0.17 + 0.009°SL
tPLH 0.66 0.64 +0.012°SL 0.64 +0.011°SL 0.64 + 0.0117SL
TPHL 0.75 0.73 + 0.010°SL 0.74 + 0.007°SL 0.7 + 0.006°SL
DtoY R 0.18 0.13 + 0.023°SL 0.13 + 0.025°SL 017+ 0.026°SL
I 0.20 0.18 + 0.009°SL 0.18 + 0.009°SL 017 + 0.010°SL
tPLH 0.68 0.66 + 0.012°SL 0.66 + 0.011°SL 0.66 + 0.011°SL
tPHL 0.74 0.71 +0.011°SL 0.72 + 0.007°SL 0.76 + 0.006"SL
EtoY R 0.18 0.14 + 0.021°SL 0.13 + 0.025°SL 0.11 + 0.026"SL
I 0.19 0.17 + 0.010°SL 0.18 + 0.009°SL 0.17 + 0.010°SL

*Range? : SL < 3.00, *Range2: 3.00 £ SL £ 20.00, *Range3:20.00 <SL
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ND5D6
5 Input NAND with 6X Drive

ND5D6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tp and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_l:y 2[%%] Delay Equations [ns]

i Ranget* .Range2* Range3*
1PLH 057 0.56 + 0.008°SL 0,56 + 0.007°SL 0.56 + 0.007°SL
tPHL 078 | 0.7 +0.007°SL 0.77 + 0.006"SL 0.80 + 0.005°SL

AtoY tR 0.18 0.15 + 0.014°SL 014+ 0.016'SL 013+ 0.017°SL
tF 024 0.23 + 0.004°SL 0.22 + 0.006°SL 0.22 + 0.006°SL
tPLH 0,63 0.62 + 0.008°SL 0.62 + 0.007°SL 0.63 + 0.007°SL
tPHL 0.81 0.80 + 0.007°SL 0.80 + 0.006°SL 0.83 + 0.005°SL

BtoY tR 0.18 0.15 + 0.015°SL 015+ 0.016°SL 013+ 0.017°SL
tF 0.24 0.23 + 0.004°SL 0.22 + 0.006°SL 0.22 + 0.006°SL
tPLH 0.68 0.67 + 0.008°SL 0.67 + 0.007°SL 0.68 + 0.007°SL
tPHL 0.82 0.87 + 0.008°SL 0.81+ 0.006°SL 0.84 + 0.005°SL

CtoY 1R 0.18 0.15 + 0.014°SL 0.15+ 0.016°SL 0.3 +0.017°5L
tF 0.24 0.22 + 0.005°SL 0.22 + 0.006"SL 0.23 + 0.006°SL
'PLH 072 0.70 + 0.008°SL 0.71 + 0.007°SL 0.71 + 0.007°SL
tPHL 0.83 0.81 + 0.008°SL 0.82 + 0.006°SL 0.85 + 0.005°SL

Dto¥ R 0.18 0.15 + 0.015°SL 0.15+ 0.016°SL 013 +0.017°SL
tF 0.04 0.23 + 0.005°SL 0.22 + 0.006"SL 0.22 + 0.006°SL
tPLH 0.74 0.73 + 0.008"SL 0.73 + 0.007°SL 0.74 + 0.007°SL
tPHL 0.82 0.80 + 0.008°SL 0.81 + 0.006°SL 0.83 + 0.005°5L

EtoY R 0.19 0.15 + 0.016°SL 015+ 0.016°SL 014+ 0.017°5L
tF 0.24 0.23 + 0.004°SL 0.22 + 0.006°SL 0.22 + 0.006°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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ND6/ND6D2/ND6D4/ND6D8
6 Input NAND with 2X Drive, 4X Drive or 8X Drive

Inputs: A, B,C,D, E, F
Output: Y

Input Loading (SL): All': 1
Maximum Fanout (Rec. SL):

-ND6: 28 =
- ND6D2: 56
-ND6D4: 112 P
- ND6D8: 224
Gate Count:
-NDS6: 5 Symbol
-ND6D2: 5
- ND6D4: 6
- -ND6D8: 9 A B C D E F Y
0 X X X X X 1
X 0 X X X X 1
X X 0 X X 1
X X X 0 X X 1
X X X X 0 1
X X X X X 0 1
1 1 1 1 1 1 0
Truth Table
a4
&
AD ¥
B %
ch 1
1 Y
,‘?'Eli—_{
DD 5
ED 3
FD> - .1

Schematic
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ND6/ND6D2
6 Input NAND with 1X Drive or 2X Drive

NDé Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]} (SL: Standard Load)
Path Parameter %eLIa:y 2[?)?)] Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.47 0.39 + 0.041°SL 0.39 + 0.040°SL 0.39 + 0,040°SL
tPHL 0.49 0.44 + 0.028°SL 0.46 + 0.091°SL 0.48 + 0.020°SL

AtoY R 0.08 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
i 0.18 0.11 + 0.034°SL 0.11 + 0.037°SL 0.08 + 0.038°SL
tPLH 0.53 0.45 + 0.040°SL 0.45 + 0.040°SL 0.45 + 0.040°SL
tPHL 0.49 0.43 + 0.028"SL 0.45 + 0.021°SL 0.48 + 0.020°SL

BtoY R 0.28 0.10 + 0.089°SL 0.09 * 0.092°SL 0.08 + 0.092°SL
tF 0.18 0.1 + 0.035°SL 0.11 * 0.037°SL 0.08 + 0.038°SL
PLH 0.58 0.50 + 0.040°SL 0.51 + 0.040°SL 051 + 0.040°SL
tPHL 0.45 0.40 + 0,028"SL 0.42 + 0.021°SL 0.45 + 0.020°SL

CoyY iR 0.28 0.10 + 0.088"SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.18 0.11 + 0.037°SL 011 + 0.037°SL 0.08 + 0.038°SL
tPLH 0.54 0.46 + 0.041°SL 0.47 + 0.040°SL 0.46 + 0.040°SL
tPHL 051 0.45 + 0.028°SL 0.47 + 0.021°5L 0.50 + 0.020°SL

DtoY R 0.98 0.1 + 0.089°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
F 0.18 0.11 + 0.036°SL 0.11 % 0.037°SL 0.08 + 0.038°SL
tPLH 0,61 0.53 + 0.040°SL 0.53 + 0.040°SL 0.53 + 0.040°SL
tPHL 0.50 0.44 + 0.028°SL 0.46 + 0.021°SL 0.49 + 0.020°SL

EtoY R 0.29 0.11 + 0.086°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
3 0.18 0.11 + 0.036°SL 0.11 + 0.037°SL 0.08 + 0.038°SL
tPLH 0.66 0.58 + 0.040°SL 0.58 + 0.040°SL 0.58 + 0.040°SL
tPHL 0.46 0.41 + 0.028°SL 0.43 + 0.021°SL 0.46 + 0.000°SL

Flo¥ R 0.29 0.11 +0.087°SL 0.10+0.092°SL 0.08 + 0,002°SL
1F 0.19 0.12 + 0.032°SL 0.11 ¥ 0.037°SL 0.08 + 0.038°SL

*Range1 : SL < 3.00, *Range?2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

ND6D2 Switching Characterist

ics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %7_'.! 2[,(,);] Delay Equations [ns]

} Range1* Range2* Range3*
tPLH 0.47 0.43 + 0.002°SL 0.44 + 0.020°SL 0.43 + 0.020°SL
tPHL 0.57 0.53 + 0.020°SL 055 + 0.013°SL 0.60 + 0.011°SL

AtoY 1R 0.19 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
tF 0.20 0.16 + 0.021°SL 0.17 + 0.018°SL 0.17 + 0.018°SL
tPLH 0.54 0.50 + 0.021°SL 0.50 + 0.020°SL 0.50 + 0,020°SL
1PHL 0.56 0.53 + 0.020°SL 0.54 + 0.013°SL 0.59 + 0.011°SL

BtoY R 0.20 0.11 + 0.046°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
tF 0.20 0.6 + 0.021°SL 0.17 + 0.018°SL 0.17 + 0.018°SL
PLH 0.59 0.55 + 0.021°SL 0.55 + 0.020°SL 0.55 + 0.020°SL
tPHL 0.53 0.49 + 0.020°SL 0.51 + 0.013°SL 056 + 0.011°SL

CroY R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048"SL
tF 0.90 0.17 + 0.020°SL 0.17 + 0.018°SL 0.17 + 0.018°SL
tPLH 0.49 0.45 + 0.021°SL 0.45 + 0.020°SL 0.45 + 0.020°SL
tPHL 0.57 0.53 + 0.020°SL 0.55 + 0.013°SL 0.60 + 0.011°SL

DtoY R 0.20 0.11 + 0.045°SL 0.11 + 0.047°SL 0.00 + 0.048°SL
tF 0.21 0.17 + 0.019°SL 0.17 + 0.018°SL 0.17 + 0.018°SL
tPLH 0.56 0.51 +0.022°SL 0.50 + 0.020°SL 052 + 0.020°SL
tPHL 0.57 0.53 + 0.020°SL 0.55 + 0.013°SL 0.60 + 0.011°SL

EtoY R 0.20 0.1 + 0.045°SL 0.11 + 0.047°SL 0.00 + 0.048°SL
tE 0.20 0.16 + 0.020°SL 0.17 + 0.018°SL 0.17 + 0.018°SL
tPLH 0.61 057 + 0.021°SL 0.57 + 0.020°SL 0.57 + 0.020°SL
tPHL 0.53 0.50 + 0.020°SL 051 + 0.013°SL 0.56 + 0.011°SL

FtoY R 0.0 0.12 + 0.044°SL 0.11 % 0.047°SL 0.09 + 0.048°SL
tF 0.21 0.17 +0.018°SL 0.17 + 0.018'SL 0.17 + 0.018°SL
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ND6D4

6 Input NAND with 4X Drive

ND6D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]
' Range1* Range2* Range3*
TPLH 0.52 0.49 + 0.012°SL 050+ 0.011°SL 050 + 0.011°SL
tPHL 0.69 0.67 +0.013°SL 0.68 + 0.009°SL 0.72 + 0.007°SL
AtoY R 0.18 0.13 + 0.023°SL 0.12 + 0.025°SL 0.11 + 0.026°SL
tF 0.27 0.25 7 0.012°SL 0.26 + 0.010°SL 0.26 + 0.010°SL
tPLH 0.58 0.56 + 0.012°SL 0.56 + 0.091°SL 0.57 + 0.011°SL
tPHL 0.69 0.66 + 0.013°SL 0.68 + 0.009°SL 0.72 + 0.007°SL
BtoY R 0.18 0.13 + 0.024°SL 0.13 + 0.025°SL 0.11 + 0.026°SL
F 0.28 0.25 + 0.012°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
tPLH 0.63 0.61 +0.012°SL 0.61 +0.011°SL 0.62 + 0.017°SL
tPHL 0.66 0.63 + 0.012°SL 0.64 + 0.009°SL 0.69 + 0.007°SL
CtoY R 0.18 0.13 + 0.024°SL 0.13 + 0.025°SL 0.11 + 0.026°SL
3 0.28 0.25 + 0.014°SL 026+ 0.010°SL 0.27 + 0.010°SL
tPLH 0.53 0.51 +0.012°SL 051+ 0.011°5L 051 +0.011°SL
TPHL 0.69 0.67 +0.013°SL 0.68 + 0.009°SL 0.72 + 0.007°SL
Dto¥ IR 0.18 0.13 + 0.024°SL 0.13 + 0.025°SL 0.11 + 0.026°SL
iF 0.27 0.25 + 0.012°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
tPLH 0.60 0.58 + 0.012°SL 0.58 + 0.011°SL 0.58 + 0.011°SL
tPHL 0.69 0.66 + 0.013°SL 0.68 + 0.009°SL 0.72 + 0.007°SL
EtoY R 0.18 0.14 + 0.024°SL 0.13+ 0.025°SL 0.12 + 0.026°SL
tF 0.8 0.25 + 0.013°SL 0.26 + 0.010°SL 027 + 0.010°SL
tPLH 0.65 0.63 +0.012°SL 063+ 0.011°SL 0.64 + 0.011°5L
TPHL 0.66 0.63+0.013°5L 0,64+ 0.009°SL 0.69 + 0.007°SL
FloY R 0.19 0.14 + 0.025°5L 0.14 + 0.025°SL 0.12 + 0.026°SL
F 0.28 0.25 + 0.013°SL 026 + 0.010°SL 027 + 0.010°5L

*Range1 : SL< 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL
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ND6D8
6 Input NAND with 8X Drive

ND6D8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liv,"[r(l)%! Delay Equations [ns]
' Range1* Range2* Range3*
tPLH 0.56 0.55 + 0.006°SL 0,55 + 0.006°SL 0.55 + 0.005°SL
TPHL 0.76 0.75 + 0.007°SL 0.75 + 0.005°SL 0.78 + 0.004°SL
AtoY R 0.15 0.13 +0.011°SL 013+ 0012°SL 012 +0.013°SL
tF 0.28 0.27 + 0.005°SL 0.27 + 0.006°SL 0.28 + 0.005°SL
tPLH 0.62 0.61 + 0.006°SL 0,61+ 0.006°SL 0.61 +0.005°SL
TPHL 075 0.74 + 0.007°SL 0.75 + 0.005°SL 0.7 + 0.004°SL
BtoY tR 0.16 0.14 + 0.011°SL 0.13 + 0.012°SL 0.12 + 0.013°SL
tF 0.28 0.27 + 0.006°SL 0.27 + 0.006°SL 0.28 + 0.005°SL
tPLH 067 0.65 + 0.006°SL 0.66 + 0.006°SL 0.66 + 0.005°SL
tPHL 0.72 0.71 + 0.007°SL 0.71 + 0.005°SL 0.73 + 0.004°SL
CoY 1R 0.16 0.14 + 0.012°SL 0.14 + 0.012°SL 0.13 7 0.013°SL
tF 0.28 0.27 + 0.006°SL 0.27 + 0.006°SL 0.28 + 0.005°SL
tPLH 0.57 0.56 + 0.007°SL 0.56 + 0.006°SL 0.57 + 0.005°SL
tPHL 0.77 0.75 + 0.007°SL 0.76 + 0.005°SL 0.78 + 0.004°SL
DtoY R 0.16 0.14 + 0.010°SL 0.14 + 0.012°SL 013+ 0.013°SL
IF 0.28 0.27 + 0.005°SL 0.27 + 0.005°SL 0.28 + 0.005°SL
1PLH 0.64 0.62 + 0.007°SL 0.63 + 0.006°SL 0.63 + 0.005°SL
TPHL 0.76 0.74 + 0.007°SL 0.75 + 0.005°SL 0.7 + 0.004°SL
EtoY 1R 0.17 0.15 + 0.010°SL 014+ 0.012°SL 0.13 + 0.013°SL
tF 0.28 0.27 + 0.005°SL 0.07 + 0.006°SL 0.28 + 0.005°SL
tPLH 0.69 0.67 + 0.006°SL 0.68 + 0.006°SL 0.68 + 0.005°SL
TPHL 072 0.71 + 0.007°SL 0.71 + 0.005°SL 0.74 ¥ 0.004°SL
FtoY 1R 047 0.14 + 0.013°5L 015+ 0.012°SL 014+ 0.012°SL
tF 0.28 0.27 + 0.005°5L 0.27 + 0.005°SL 0.28 + 0.005°SL

“Range1 : SL < 3.00, *Range? : 3.00 £ SL £20.00, *Range3:20.00 < SL
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ND8/ND8D2/ND8D4/ND8D8
8 Input NAND with 1X Drive, 2X Drive, 4X Drive or 8X Drive

Inputs: A, B,C,D,E,F, G, H -—‘;
Output: Y -—
Input Loading (SL): All : 1 -] Y
Maximum Fanout (Rec. SL): -—
-ND8: 28 : F
- ND8D2: 56 -—
- ND8D4: 112 I
- ND8DS: 224 Symbol
Gate Count:
- -ND8: 6
-ND8D2: 6
~ -ND8D4: 7
- NDBDS: 10 A. B Cc D E F G H Y
0 X X X X X X X 1
X 0 X X X X X X 1
X X 0 X X X X X 1
X X X 0 X X X X 1
X X X X 0 X X X 1
X X X X x 0 X X 1
X X X X X X -0 X 1
X X X X X X X 0 1
h 1 1 1 1 1 1 1 0
¢ - Truth Table

DY

.
e
ke

1o
oy

Schematic
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ND8

8 Input NAND
ND8 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLla! 2[,‘,,3] Delay Equations [ns]

) Ranget” Range2* Range3*
tPLH 0,50 0.42 + 0.040°SL 0.42 + 0.040°SL 042 + 0.040°SL
tPHL 0.64 059 +0.028°SL 0.61 +0.022°SL 0.64+ 0.020°SL

AtoY R 033 0.15 + 0.090°6L 0.15 + 0.092°SL 0.14+ 0.093°SL
F 023 0.15 % 0.037°5L 0.15 + 0.037°SL 0.13+ 0.038°SL
1PLH 0.56 0.48 + 0.040°SL 0.48 + 0.040°SL 0.48 + 0.040°SL
1PHL 0.66 0.60 + 0.029°SL 0.62 +0.022°SL 0.66 + 0.020°SL

BloY R 033 0.15 + 0.090°SL 0.15 + 0.092°SL 0.14 + 0.093°SL
i 023 0.15 + 0.087°SL 0.15 + 0.037°SL 0.13+ 0.038"SL
tPLH 0.60 0.52 + 0.040°SL 050 + 0.040°SL 0.52 + 0.040°SL
TPHL 0.65 0.59 + 0.029°SL 0.62 + 0.022°SL 0.65 + 0.020°SL

Cro¥ R 0.34 0.16 + 0.089°SL 0.15 + 0.092°SL 0.14 + 0.093°SL
i 0.23 0.15 + 0.037°SL 0.15 + 0.037°SL 0.13+ 0.038°SL
tPLH 0.63 055 + 0.040°SL 0.5 + 0.040°SL 0.5 + 0.040°SL
TPHL 0.64 058 + 0.029°SL 0.60 + 0.022°SL 0,64+ 0.020°SL

DioY R 0.34 0.16 + 0.089°SL 0.15 + 0.092°SL 0.14 + 0.093°SL
tF 0.03 0.15 + 0.037°SL 0.15 + 0.037°SL 0.13 + 0.038°SL
tPLH 053 0.45 + 0.040°SL 0.45 + 0.040°SL 0.45 + 0.040°SL
tPHL 0.65 0.60 + 0.028°SL 0.62+ 0.022°SL 0.65 + 0.020°5L

EtoY R 034 0.16 + 0.090°SL 0.15 + 0.092°SL 0.14+ 0.093°SL
I 023 0.16 + 0.036°6L 0.15 + 0.037°5L 0.13+ 0.038°SL
tPLH 059 051 +0.040°SL 0.51+0.040°5L 051+ 0.040°SL
1PHL 067 0.61+0.029°SL 0.63 + 0.022°SL 067+ 0.020°SL

FtoY R 0.34 0.16 + 0.097°SL 0.15 + 0.092°SL 0.14 + 0.093°SL
i 023 0.15 + 0.037°SL 0.16 + 0.037°SL 0.13+0.038°SL
1PLH 0.63 0.5 + 0.039°SL 0.55 + 0.040°SL 055+ 0.040°SL
TPHL 0.66 0.60 + 0.029°SL 0.62 +0.022°SL 0.66 + 0.020°5L

GtoY R 0.34 0.16 + 0.089°SL 0.15 + 0.092°SL 0.14+ 0.093°SL
F 0.23 0.15 + 0.037°SL 0.15 + 0.037°SL 0.13+ 0.038°SL
1PLH 067 059+ 0.040°SL 050+ 0.040°SL 059 + 0.040°SL
tPHL 0.64 058 + 0.029°SL 0.60 + 0.022°SL 0.64 + 0.020°SL

HioY R 0.34 0.16 + 0.089°SL 0.15 + 0.092°5L 0.14 + 0.093°SL
7 023 0.16 + 0.037°SL 0.16 + 0.037°SL 0.13+ 0.038°SL

"Rangel : SL < 3.00, *Range2:3.00< SL<£20.00, *Range3:20.00<SL
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ND8D2

8 Input NAND with 2X Drive

ND8D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %T_l:yzl?)%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.47 0.43 + 0.021°SL 0.43 + 0.020°SL 0.43 + 0.020°SL
tPHL 0.66 0.62 + 0.019°SL 0.64 +0.013°SL 0.69 + 0.011°SL

AtoY R 0.19 0.11 + 0.043°SL 0.09 + 0.046"SL 0.08 + 0.047°SL
3 0.20 0.16 + 0.019°SL 0.17 + 0.018"SL 0.17 + 0.018"SL
1PLH 053 049 + 0.021°SL 0.49 + 0.020°SL 0.49 + 0.020°SL
TPHL 0.67 0.64 + 0.020"SL 0.65 + 0.013°SL 0.70 + 0.011°SL

BtoY R 0.19 0.10 + 0.045"SL 0.10 + 0.046°SL 0.08 + 0.047°SL
tF 0.20 0.16 + 0.020°SL 0.17 + 0.018°SL 0.16 + 0.018°SL
tPLH 0.57 0.53 + 0.021"SL 0.54 + 0.020°SL 0.53 + 0.020°SL
TPHL 0.67 0.63 + 0.020°SL 0.65 + 0.013°SL 0.69 + 0.011°SL

CoY R 0.19 011+ 0.044°5L 0.10 + 0.046°SL 0.08 + 0.047°SL
IF 0.20 0.16 + 0.021°SL 0.17 + 0.018"SL 0.17 + 0.018°SL
1PLH 0.61 0.57 +0.021°SL 0.57 + 0.020°SL 0.57 + 0.020°SL
TPHL 0.65 0.61 +0.019°SL 0.63 + 0.013'SL 0.68 + 0.011"SL

DtoY R 0.20 0.11 + 0.044"SL 0.11 + 0.046"SL 0.08 + 0.047°SL
tF 0.01 0.17 + 0.019°SL 0.17 + 0.018°SL 0.16 + 0.018"SL
tPLH 0.50 0.46 + 0.021"SL 0.46 + 0.020°SL 0.46 + 0.020°SL
TPHL 0.66 0.62 + 0.020°SL 0.64 +0.013°SL 0.69 + 0.011°SL

EtoY R 0.20 0.11 +0.043°SL 0.10 + 0.046°SL 0.08 + 0.047°SL
i 0.20 0.16 + 0.020°SL 0.17 + 0.018°SL 017 + 0.018'SL
1PLH 0.56 0.52 +0.021°SL 0.52 + 0.020°SL 0.52 + 0.020°SL
tPHL 0.67 0.64 + 0,020°SL 0.65 + 0.013°SL 0.70 + 0.011°SL

FloyY R 0.20 011 + 0.044°5L 0.11 + 0.046°SL 0.08 + 0.047°SL
tF 0.20 0.16 + 0.020°SL 0.17 + 0.018"SL 047 + 0.018°SL
tPLH 0.61 0.57 + 0.020°SL 0.57 + 0.020°SL 0.57 + 0.020°SL
TPHL 0.66 0.63 + 0.020°SL 0.64 +0.013°SL 0.69 + 0.011°SL

GloY R 0.20 0.12 + 0.043°SL 011 +0.046°SL 0.09 + 0.047°SL
tF 0.20 0.16 + 0.021°SL 0.17 + 0.018°SL 017 + 0.018°SL
tPLH 0.64 0.60 + 0.021"SL 0.60 + 0.020°SL 0.60 + 0,020°SL
TPHL 0.65 0.61 + 0.019°SL 0.63 + 0.013°SL 068+ 0.011°5L

HtoY R 0.20 0.12 + 0.041°SL 0.11 + 0.046°SL 0.09 + 0.047°SL
i 0.21 0.17 + 0.020°SL 0.17 + 0.018°SL 017 + 0.018°SL

*Range1: SL < 3.00, *Range2:3.00 £ SL=20.00, *Range3:20.00<SL
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ND8D4
8 Input NAND with 4X Drive

ND8D4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?Ja:y 2[’(‘)?)] Delay Equations [ns]
: Ranget* Range2* Range3*
tPLH 0.53 0.50 + 0.012°SL 051 +0.017°SL 051+ 0.017°SL
TPHL 0.80 0.7 + 0.013°SL 0.78 + 0.009°SL 0.83 + 0.007°SL
AtoY R 0.18 0.13 + 0.025°5L 0.13 + 0.025°SL 0.11 + 0.026°SL
tF 0.28 0.26 + 0.011°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
tPLH 0.59 0.56 + 0.012°SL 0.57 + 0.011°SL 0.57 + 0.011°SL
TPHL 0.81 0.79 + 0.013°SL 0.80 + 0.009°SL 0.84 + 0.007°SL
BtoY R 0.18 0.13 + 0.025'SL 0.13 + 0.025°SL 0.11 + 0.026°SL
tF 0.8 0.26 + 0.011°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
tPLH 0.64 0.61 +0.012°SL 0.62 + 0.011°SL 0.62+0.011°SL
tPHL 0.80 0.78 + 0.012°SL 0.79 + 0.009°SL 0.83 + 0.007°SL
CtoY R 0.18 0.14 + 0,022°SL 0.13 + 0.025"SL 0.11 + 0,026°SL
tF 0.28 0.26 + 0.017°5L 0.26 + 0.010°SL 0.27 + 0.010°SL
tPLH 0.67 0.65 +0.012°SL 0.65 + 0.011°SL 0.66 + 0.011°SL
TPHL 0.79 0.76 + 0.013°SL 0.77 + 0.009°SL 0.82 + 0.007°SL
DtoY R 0.18 0.14 + 0.023°SL 0.13 + 0.025°SL 0.11 + 0.026°SL
IF 0.28 0.26 + 0.011°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
1PLH 0.54 0.52 + 0.012°SL 0.52 + 0.011°SL 053+ 0.011°SL
tPHL 0.78 0.76 + 0.012°SL 0.77 + 0.009°SL 0.81 + 0.007°SL
EtoY R 0.18 0.14 + 0.002°SL 0.13 + 0.025°SL 0.12 + 0.026°SL
3 0.28 0.26 + 0.012°SL 0.26 + 0.010°SL 027 + 0.010°5L
tPLH 0.61 0.58 + 0.012°SL 0.59 + 0.011°5L 059+ 0.011°SL
tPHL 0.80 0.77 + 0.013°SL 0.78 + 0.009°SL 0.83 + 0.007°SL
Flo¥ R 0.19 0.14 + 0.024°SL 0.14 + 0.025°SL 0.12 + 0.026°SL
3 0.28 0.25 + 0.012°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
'PLH 0.66 0.63 + 0.012°5L 0.64 + 0.011°SL 0.64 + 0.017°SL
tPHL 0.79 0.76 + 0.013°SL 0.7 + 0.009°SL 0.82 + 0.007°SL
GtoY R 0.19 0.15 + 0.021°SL 0.14 + 0,005°SL 0.12 + 0.026°SL
I 0.08 0.25 + 0.012°SL 0.26 +0.010°SL 027 + 0.010°SL
tPLH 0.69 0.67 + 0.012°SL 0.67 +0.011°SL 0.68 + 0.011°SL
tPHL 0.77 0.74 + 0.013°6L 0.75 + 0.009°SL 0.80 + 0.007°SL
HtoY R 0.19 0.15 + 0.027°SL 0.14 + 0.025°SL 0.12 + 0.026°SL
iF 0.28 0.26 + 0.012°5L 0.26 + 0.010°SL 027 + 0.010°5L
*Range? : SL<3.00, *Range2:3.00 £ SL £ 20.00, “Range3:20.00 < SL
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ND8D8
8 input NAND with 8X Drive

ND8D8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tRg and tf = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[?)%] Delay Equations [ns]
i Range1* Range2* Range3*
PLH 057 0.56 + 0,006°SL 0.56 + 0.006°SL 056 + 0.005°SL
TPHL 0.88 0.87 + 0.007°SL 0.87 + 0.005°SL 0.89 + 0.004°SL
AtoY R 0.16 0.14 + 0.010°SL 0.13 + 0.012°SL 012+ 0013°SL
IF 0.28 0.27 + 0.006°SL 0.27 + 0.005°SL 0.29 + 0.005°SL
PLH 0.63 0.61 + 0.006°SL 0.61 + 0.006°SL 062 + 0.005°SL
tPHL 0.89 0.88 + 0.007°SL 0.88 + 0.005°SL 0.9 + 0.004°'SL
BtoY 1R 0.16 0.14 +0.011°SL 0.14 + 0.012°SL 0.12 + 0.013°SL
tF 0.29 0.28 + 0.004°SL 0.27 + 0.006°SL 0.29 + 0.005°SL
LA 0.67 0.66 + 0.006°SL 0.66 + 0.006°SL 0.67 + 0.005°SL
TPHL 0.88 0.87 + 0.006°SL 0.87 + 0.005°SL 0.89 + 0.004°SL
CroY R 0.16 0.14 + 0.017°SL 014 + 0.012°SL 0.13 + 0.013°SL
T 0.29 0.28 + 0.004°SL 0.27 + 0.006°SL 0.28 + 0.005°SL
LA 0.70 0.69 + 0.006°SL 0.69 + 0.006°SL 0.70 + 0.005°SL
TPHL 0.86 0.85 + 0.007°SL 0.85 +0.005°SL 0.8 + 0.004"SL
Do R 0.17 0.15 + 0.009°SL 0.14 + 0.012°SL 0.13 + 0.013'SL
tF 0.29 0.28 + 0.005°SL 0.28 + 0.005°SL 0.28 + 0.005°SL
tPLH 0.58 0.57 + 0.007°SL 0.57 + 0.006°SL 0.58 + 0.005°SL
tPHL 0.6 0.85 + 0.007°SL 0.85 + 0.005°SL 0.88 + 0.004"SL
EtoY 1R 0.17 0.14 +0.010°5L 0.14 + 0.012°SL 0.13+0.013°SL
tF 0.28 0.28 + 0.005°SL 0.27 + 0.006°SL 0.28 + 0.005°SL
LA 0.64 0.63 + 0.006°SL 0.63 + 0.006°SL 0.64 + 0.005°SL
TPHL 0.87 0.86 + 0.007°SL 0.86 + 0.005°SL 0.89 + 0.004°SL
FloY R 0.7 0.15 + 0.009°SL 0.14+0.012°SL 0.14 + 0.012°SL
iF 0.8 0.27 + 0.006°SL 0.27 + 0.006°SL 0.29 + 0.005°SL
PLA 0.69 0.68 + 0.006°SL 0.68 + 0.006°SL 0.68 + 0.005°SL
TPHL 0.86 0.85 + 0.007°SL 0.85 + 0.005°SL 0.88 + 0.004°5L
GtoY R 0.17 0.15 + 0.010°SL 0.14 + 0.012°SL 013+ 0.013°SL
I 0.8 0.27 + 0,006°SL 0.27 + 0.005°SL 0.28 + 0.005°SL
PLA 0.73 0.71 + 0.006°SL 0.72 + 0.006°SL 072 + 0.005°SL
TPHL 0.84 0.83 + 0.007°SL 0.83 + 0.005°SL 0.86 + 0.004°SL
HioY R 0.17 0.15 + 0.010°5L 0.15 + 0.012°SL 014+ 0.012°SL
tF 0.29 0.27 + 0.005°SL 0.27 + 0.005°SL 0.29 + 0.005°SL

*Rangel : SL < 3.00, *Range2:3.00 = SL£ 20.00, *Range3:20.00 <SL
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NID8/NID12/NID16 |
Non-Inverting Buffer with 8X Drive,12X Drive or 16X Drive

Input: A
Output: Y
Input Loading (SL): All : 2 A I\ Y
Maximum Fanout (Rec. SL): [ | X8 il
- NID8: 224 l/
- NID12: 336
¢ ~NID16: 456
Gate Count: ,
-NID8: 5 Symbol
-NiD12: 7
-NID16: 9
A Y
0 0
1 1
Truth Table
FIELF N b &k
p p p P L P
L b WG
e L L
hv < v ~ <
AD-9
I? 4B 4 B
p p B p p
b 2 d g —DY
+ Y B W
v v <~ A\
Schematic
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D8/NID12/NID16

Non-Inverting Buffer with 8X Drive, 12X Drive or 16X Drive

NID8 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V

when tR and tf = 0.80ns]

(SL: Standard Load)

Path Parameter %?_Ia! J?)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.25 0.24 + 0.006*SL 0.24 +0.005"SL - 0.24 +0.005*SL
tPHL 0.42 0.41 + 0.005*SL 0.41 +0.004*SL 0.43 +0.003*SL

AtoY R 0.16 0.14 + 0.010°SL 0.14 + 0.011°SL 0.13 + 0.011°6L
tF 0.18 0.16 + 0.007*SL 0.17 + 0.004*SL 0.16+ 0.005*SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL =20.00, *Range3:20.00< SL
NID12 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_l:y "P(‘)?)] Delay Equations [ns]
’ Range1* Range2* Range3*
tPLH 0.31 0.30 +0.004*SL 0.30 + 0.004*SL 0.31 +0.004"SL
~ tPHL 0.50 0.49 + 0.004*SL 0.49 + 0.003*SL 0.50 +0.003*SL
AtoY 1R 0.18 0.16 + 0.006°SL 0.16 + 0.008°SL 0.15 + 0.008°SL
tF 0.22 0.21 + 0.002*SL 0.21 + 0.003*SL 0.21 +0.003*SL

NID16 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V.

“Range1:SL < 3.00, *Range2:3.00 £ SL<20.00, *Range3:20.00 < SL

when tR and tf = 0.80ns]

(SL: Standard Load)

Path Parameter %‘i'iyga%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.37 0.36 + 0.005°SL 0.36 + 0.003°SL 0.37 +0.003°SL
tPHL 0.56 0.56 + 0.004°SL 0.56 + 0.003°SL 0.57 + 0.002°SL

Aty R 0.19 0.18 + 0,006°SL 0.18 + 0.005°SL 0.17 + 0.006°SL
tF 0.26 0.25 + 0.006°SL 0.26 + 0.002°SL 0.26 + 0.002°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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NIT/NITD2/NITD5/NITD9
Non-Inverting 3-State Buffer, Enable HIgh, with 1X Drive, 2X Drive, 5X Drive or 9X Drive

Inputs: A, E
Output: Y |
Input Loading (SL): A

-NIT: A:1,E:15 [ |
C-NITD2:A:1,E:2
E

A -NITD5:A:2,E:2

-NITD9:A: 2, E: 2
Maximum Fanout (Rec. SL):
-NIT: 28
-NITD2: 56 Symbol
-NITDS: 112
- NITD9: 252
Gate Count:
-NIT: 2
-NITD2: 3
-NITDS: 6
-NITD9: 7
A E Y
X 0 hi-z
1 1 1
0 1 0
Truth Table
AD 2 y
D g jnand2
¢ —Y
—
e
I

Schematic  J,
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NIT/NITD2
Non-Inverting 3-State Buffer, Enable High, with 1X Drive or 2X Drive

NIT Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T_Ia:y 2[%3] Delay Equations [ns] .

i Ranget* Range2* Range3*
tPLH 0.24 0.19 +0.024*SL 0.21 +0.021*SL 0.22 + 0.020*SL
tPHL 0.44 0.37 +0.033*SL 0.38 +0.030*SL 0.38 + 0.029*SL

AtoY R 0.22 0.14 + 0,040°SL 0.12 +0045°'SL__ | __0.09 + 0.046"SL
tF 0.27 0.15 + 0.059*SL 0.14 + 0.062*SL 0.11 + 0.064*SL
tPLH 0.21 0.16 + 0.025*SL 0.17 +0.021*SL 0.19 + 0.020*SL
tPHL 0.05 -0.04 + 0.048*SL 0.00 +0.032*SL 0.06 + 0.030*SL
R 0.22 0.14 + 0.041*SL 0.13 + 0.045*SL 0.09 + 0.046*SL

EloY tF 0.36 0.24 + 0.060*SL 0.24 +0.059*SL 0.17 + 0.063*SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 +-0.000*SL 0.40 + -0.000*SL
tPHZ 0.52 0.52 +-0.000*SL 0.52 +-0.000*SL 0.52 + -0.000*SL

*Range1 : SL < 3.00, *R-angez :3.00 £ SL=20.00, *Range3:20.00 <SL

NITD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %7_"! 2[?)%] Delay Equations [ns}

i Ranget* Range2* Range3*
tPLH 0.28 0.25 +0.014"SL 0.26 +0.011*SL 0.28 + 0.010*SL
tPHL 0.48 0.44 +0.018*SL 0.45 + 0.016*SL 0.47 + 0.015*SL

AtoY iR 0.20 0.17 +0.018*SL 0.16 +0.021"SL 0.13 + 0.023*SL
tF 0.24 0.18 +0.030*SL 0.18 +0.031"SL 0.14 + 0.032*SL
tPLH 0.24 0.21 +0.015*SL 0.22 +0.011*SL 0.24 + 0.010*SL
tPHL 0.00 -0.06 + 0.029*SL -0.03 +0.019*SL 0.04 + 0.016*SL
tR 0.20 0.17 +0.018*SL 0.16 +0.021*SL 0.13 + 0.023*SL

LA tF 0.29 0.23 +0.034*SL 0.24 +0.030*SL 0.22 + 0.031*SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 +-0.000*SL 0.40 +-0.000*SL
tPHZ 0.61 0.61 +-0.000*SL 0.61 +-0.000*SL 0.61 +-0.000*SL

*Range? : SL < 3.00, *Range2:3.00% SL<20.00, *Range3:20.00 <SL
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NITD5/NITD9
Non-inverting 3-State Buffer, Enable High, with 5X Drive or 9X Drive

NITD5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 3'63] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.25 0.23 + 0.012*SL 0.23 +0.010*SL 0.26 +0.009*SL
tPHL 0.47 0.45 + 0.010*SL 0.46 + 0.008*SL 0.49 +0.006*SL

AtoY tR 0.18 0.14 + 0.020*SL 0.14 +0.020*SL 0.15 +0.020*SL
tF 0.15 0.14 + 0.010*SL 0.14 +0.009*SL 0.15 +0.009*SL
tPLH 0.19 0.16 + 0.016*SL 0.18 +0.011*SL 0.21 +0.009*SL
tPHL 0.31 0.28 + 0.013*SL 0.30 +0.008*SL 0.34 +0.006*SL
tR 0.21 0.17 + 0.019*SL 0.17 +0.019*SL 0.15 +0.020*SL

EtoY tF 0.15 0.12 + 0.012*SL 0.13 +0.010*SL 0.16 +0.009*SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 +-0.000*SL 0.40 +-0.000*SL
tPHZ 0.67 0.67 + 0.000*SL 0.67 +-0.000*SL 0.67 +-0.000*SL

*Range1 : SL < 3.00, *Range2:3.00 £SL=20.00, *Range3:20.00< SL

NITD9 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] {SL: Standard Load)
Path Parameter %?_I:y 2[,(,’%] Delay Equations [ns]

i i Range1* Range2* Range3*
tPLH 0.32 0.31 +0.007*SL 0.31 + 0.006*SL 0.32 + 0.005*SL
tPHL 0.55 0.53 + 0.006*SL 0.54 + 0.005*SL 0.56 +0.004*SL

AtoY R 0.18 0.15 + 0.013°SL 0.15+ 0.012°SL 0.16 + 0.011°SL
tF 0.20 0.19 + 0.004*SL 0.18 + 0.005"SL 0.19 + 0.005*SL
tPLH 0.23 0.20 + 0.010*SL 0.21 + 0.007*SL 0.25 + 0.006*SL
tPHL 0.36 0.34 + 0.009*SL 0.35 + 0.006*SL 0.38 + 0.004*SL
tR 0.21 0.19 + 0.011*SL 0.19 +0.011*SL 0.19 +0.011*SL

EtoY tF 017 0.15 + 0.010°SL 0.16 + 0,007°SL 0.18 + 0.005°SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 +-0.000"SL 0.40 +-0.000*SL
tPHZ 0.85 0.85 +-0.000*SL 0.85 + -0.000*SL 0.85 +-0.000"SL

*Range1 : SL < 3.00, *Range? :3.00 £ SL £ 20.00, *ﬁangeS :20.00 <SL
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NR2/NR2D2/NR2D3/NR2D7
2 Input NOR with 1X Drive, 2X Drive, 3X Drive or 7X Drive

Inputs: A, B
Output: Y
Input Loading (SL): A
-NR2: All : 1 Y
-NR2D2: All : 2 B
- NR2D3: All: 1
-NR2D7: All: 1
Maximum Fanout (Rec. SL):
-NR2: 14 Symbol
-NR2D2: 28
- NR2D3: 84
-NR2D7: 196
Gate Count:
-NR2: 1
-NR2D2: 2 A B v
-NR2D3: 3
-NR2D7: 5 o 0
0 1 0
1 0 0
1 1 0
Truth Table
T
DY
n
c——E —T
AD v
BD
Schematic
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NR2/NR2D2
2 Input NOR with 1X Drive or 2X Drive

NR2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?.I:y 2[?)7)] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.48 0.33 + 0.075*SL 0.33 + 0.075*SL 0.29 +0.077*SL
tPHL 0.07 -0.02 + 0.044*SL 0.03 + 0.025*SL 0.13 +0.020*SL

AtoY R 0.71 0.35 + 0.178*SL 0.33 +0.187*SL 0.27 +0.190*SL
tF 0.33 0.24 + 0.043*SL 0.26 + 0.036*SL 0.22 + 0.039*SL
tPLH 0.46 0.31 + 0.073*SL 0.30 + 0.076*SL 0.26 +0.078*SL
tPHL 0.09 0.01 + 0.042*SL 0.06 +0.025*SL 0.15 + 0.020*SL

BloY R 072 0.37 + 0.174"SL 0.34 + 0.187°SL 0.27 + 0.190°SL
tF 0.38 0.31 +0.038*SL 0.32 + 0.035*SL 0.26 +0.038*SL

*Range1: SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00<SL

NR2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?.la--yzlra%] Delay Equations [ns]

* Range1* Range2* Range3*
tPLH 0.41 0.33 + 0.039*SL 0.34 + 0.037*SL 0.32 +0.038*SL
tPHL 0.02 -0.04 + 0.026*SL -0.01 + 0.016*SL 0.09 +0.011*SL

AtoY tR 0.52 0.35 + 0.086*SL 0.34 +0.090*SL 0.29 +0.093*SL
tF 0.28 0.23 + 0.023*SL 0.25 + 0.018*SL 0.26 +0.017*SL
tPLH 0.38 0.30 + 0.037*SL 0.31 +0.036*SL 0.28 +0.038*SL
tPHL 0.05 -0.00 + 0.025*SL 0.02 + 0.015*SL 0.12+0.011*SL

BloY R 054 0.38 + 0.081"SL 0.35 + 0.090°SL 0.29 + 0.093°SL
tF 0.34 0.30 + 0.022*SL 0.31 +0.017*SL 0.31 +0.017*SL

*Range1: SL <3.00, *Range2:3.00 < SL £20.00, *Range3:20.00<SL
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NR2D3/NR2D7
2 Input NOR with 3X Drive or 7X Drive

NR2D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el_'a! 2[?)%] Delay Equations [ns]

i Range1t* Range2* Range3*
tPLH 0.63 0.59 + 0.015*SL 0.60 +0.014"SL 0.60 + 0.014*SL
tPHL 0.27 0.24 + 0.012*SL 0.25 +0.009"SL 0.28 + 0.007*SL

AtoY R 0.18 0.12 + 0.032°5L 0.11 +0.034°SL 0.10 + 0.034°SL
tF 0.15 0.13 + 0.012*SL 0.13 +0.013"SL 0.12 + 0.013*SL
tPLH 0.60 0.57 + 0.014*SL 0.57 +0.014*SL 0.57 +0.014*SL
tPHL 0.31 0.29 + 0.012*SL (.30 + 0.009*SL 0.33 +0.007*SL

BloY iR 0.18 0.12 + 0.030°SL 0.1 + 0.034°SL 0.10 + 0.034°SL
tF 0.15 0.13+0.011*SL 0.12 +0.013*SL 0.12 +0.013*SL

*Range1 : SL <3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00< SL
NR2D7 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns] (SL: Standard Load)
Path Parameter %?-',:y 2[?’%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.73 0.71 +0.007*SL 0.72 + 0.006"SL 0.72 + 0.006"SL
tPHL 0.39 0.38 +0.006*SL 0.38 + 0.005*SL 0.41 + 0.004*SL

AtoY R 0.19 0.16 + 0.012°SL 0.16 + 0.014°SL 0.14+ 0.014°SL
tF 0.23 0.21 + 0.007*SL 0.22 + 0.006*SL 0.22 + 0.005*SL
tPLH 0.71 0.69 +0.007*SL 0.69 + 0.006*SL 0.70 + 0.006*SL
tPHL 0.44 0.42 +0.006*SL 0.43 + 0.005*SL 0.45 + 0.004*SL

BioY R 0.19 0.16 + 0.013°SL 0.16 + 0.014°SL 0.14.+ 0.014°SL _
tF 0.23 0.23 +0.001*SL 0.22 +0.006*SL 0.23 + 0.005*SL.

*Ranget : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00 <SL
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NR3/NR3D2/NR3D3//NR3D7
3 Input NOR with 1X Drive, 2X Drive, 3X Drive or 7X Drive

Inputs: A, B, C
Output: Y
Input Loading (SL): A
-NR3: All : 1 B ¥y
-NR3D2: All : 2 ¢
- NR3D3: All: 1
- NR3D7: All: 1
Maximum Fanout (Rec: SL):
-NR3: 9
- NR3D2: 19 Symbol
- NR3D3: 84
-NR3D7: 196
Gate Count:
-NR3: 3
-NR3D2: 4
- NR3D3: 4
-NR3D7:6

X X = O|>
X - X O|m
- X X Ol0
O O O = <L

Truth Table

q DY

oW

D-
C
D— |

Schematic
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NR3/NR3D2
3 Input NOR with 1X Drive or 2X Drive

NR3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %i"! 2[,5%] Delay Equations [ns]
" Range1* Range2* Range3*
tPLH 0.64 0.42 +0.110°SL 041+ 0.114°SL 0.36 + 0.117°SL
TPHL 0.08 20.01 + 0.043°SL 0.04 + 0.025°SL 0.14 + 0.020°SL
AtoY IR 117 0.61 + 0279°SL 0.59 + 0.286°SL 0.57 + 0.287°SL
I 0.34 0.25 + 0.045°SL 0.27 + 0.036°SL 0.23 + 0.039°SL
tPLH 0.66 0.44 +0.112°SL 043+ 0.115°SL 0.39 + 0.117°SL
tPHL 0.10 0.02 + 0.041°SL 0.07 + 0.025°SL 0.16 + 0.020°SL
BtoY IR 1.19 0.64 + 0.276SL 0.61 + 0.285°SL 0.57 + 0.287°SL
I 0.39 0.30 + 0.041°SL 0.32 + 0.036°SL 0.26 + 0.039°SL
TPLH 0.66 0.43 +0.112°5L 0.42 + 0.116°SL 0.39 + 0.117°SL
TPHL 0.10 0.01 +0.042'SL 0.06 + 0.025°SL 0.16 + 0.020°SL
Cloy iR 118 0.63 + 0.277°SL 0.61 + 0.285°SL 0.57 + 0.287°SL
1F 0.41 0.33 + 0.039°SL 0.35 + 0.034SL 0.30 + 0.036°SL

*Range’ : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL

NR3D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %?_I:y 2[?)31 Delay Equations [ns])

' Ranget* Range2* Range3*
tPLH 0.53 0.42 + 0.055*SL 0.42 + 0.055*SL 0.39 + 0.057*SL
tPHL 0.03 -0.02 +0.025"SL 0.00 + 0.016*SL 0.10 + 0.011*SL

AtoY R 0.87 0.59 + 0.137°SL 0.58 + 0.141°SL 0.55 7 0.142°SL
tF 0.29 0.24 +0.023"SL 0.26 +0.018*SL 0.27 + 0.017*SL
tPLH 0.54 0.43 + 0.055*SL 0.43 + 0.056*SL 0.41 + 0.057*SL
tPHL 0.05 0.01 + 0.024*SL 0.03 +0.015*SL 0.12+0.011*SL

BloY tR 0.89 0.62 +0.135"SL 0.61 +0.140*SL 0.57 + 0.142*SL
tF 0.34 0.30 +0.021*SL 0.31 +0.017*SL 0.31 +0.017*SL
tPLH 0.54 0.43 +0.055*SL 0.42 + 0.056*SL 0.40 + 0.057*SL
tPHL 0.05 0.00 +0.025*SL 0.03 +0.016"SL 0.12+0.011*SL

Ctoy iR 0.89 0.62 + 0.134'SL 0.60 + 0.140°SL 0.56 + 0.142°SL
tF 0.37 0.33 +0.022*SL 0.34 +0.017"SL 0.34 +0.017*SL

*Rangel : SL < 3.00, *Range2:3.00= SL=20.00, *Range3:20.00<SL
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NR3D3/NR3D7
3 Input NOR with 3X Drive or 7X Drive

NR3D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL: Standard L.oad)
Path Parameter %?.Ia! 2[?)%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.56 0.53 + 0.016*SL 0.53 + 0.015*SL 0.54 + 0.014*SL
tPHL 0.28 0.26 + 0.013*SL 0.27 +0.009*SL 0.30 + 0.007*SL

AtoY tR 0.21 0.14 + 0.033*SL 0.14 + 0.033*SL 0.12 +0.034*SL
tF 0.16 0.14 + 0.012"SL 0.13 +0.013*SL 0.13 + 0.013*SL
tPLH 0.71 0.68 + 0.017*SL 0.68 +0.015"SL 0.69 +0.014"SL
tPHL 0.32 0.29 + 0.014*SL 0.31 +0.010*SL 0.35 + 0.007*SL

BloY R 0.21 0.15 + 0,031°6L 0.14 + 0.033°SL 0.12 + 0.034°SL
tF 0.18 0.15 + 0.014*SL 0.16 + 0.013*SL 0.16 + 0.013*SL
tPLH 0.69 0.65 + 0.017*SL 0.66 +0.015*SL 0.67 +0.014*SL
tPHL 0.36 0.33 + 0.014"SL 0.35 +0.010"SL 0.39 + 0.007*SL

Co¥ R 0.21 0.15 + 0.031"SL 0.14 + 0.033°SL 0.12 + 0,034SL
tF 0.18 0.16 + 0.014"SL 0.16 +0.013"SL 0.16 + 0.013*SL

*Range1: SL <3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL

NR3D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %‘I’.Iiy 2[%] Delay Equations [ns]

’ Rangel* Range2* Range3*
tPLH 0.70 0.68 + 0.008*SL 0.69 +0.007*SL 0.70 + 0.006*SL
tPHL 0.41 0.40 + 0.007*SL 0.40 + 0.005*SL 0.43 + 0.004*SL

AtoY tR 0.25 0.23 + 0.010*SL 0.22 +0.013*SL 0.20 + 0.014*SL
tF 0.23 0.22 +0.006*SL 0.22 +0.006*SL 0.23 + 0.005*SL
tPLH 0.85 0.83 + 0.009*SL 0.84 + 0.007*SL 0.85 + 0.006*SL
tPHL 0.44 0.43 + 0.007*SL 0.43 + 0.006*SL 0.46 + 0.004*SL

BtoY R 0.2 0.24 + 0.010°SL 0.3 + 0.013°SL 0.20 + 0.014°SL
tF 0.25 0.24 + 0.006*SL 0.24 + 0.006*SL 0.25 + 0.005"SL
tPLH 0.83 0.81 +0.009*SL 0.82 +0.007*SL 0.83 + 0.006*SL
tPHL 0.48 0.47 + 0.007*SL 0.47 +0.006*SL 0.50 + 0.004*SL

Cto¥ R 0.26 0.23 + 0.010°SL 0.23 + 0.013°SL 0.20 + 0.014°5L
tF 0.25 0.24 +0.007*SL 0.24 + 0.006*SL 0.25 + 0.005*SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL
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NR4/NR4D2/NR4D4/NR4D6
4 Input NOR with 1X Drive, 2X Drive, 4X Drive or 6X Drive

Inputs: A, B,C,D
Output: Y
Input Loading (SL):
-NR4: All : 1
- NR4D2: All: 1
- NR4D4:All: 1
- NR4D8&: All: 1
Maximum Fanout (Rec. SL):
-NR4: 7
- NR4D2: 56
-NR4D4: 112 SVmbo|
- NR4D6: 168
Gate Count:
-NR4: 2
- NR4D2: 4
-NR4D4: 5
- NR4D6: 6

o0|m|>r

X X X = O|»
x x = x o|lw
X = %X %X OO0
- x x x Oo|o

O O O O =<K

Truth Table

g DY

-—4"% -——1151 -——TEI —E

coo»
TUOU

Schematic
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NR4/NR4D2
4 input NOR with 1X Drive or 2X Drive

NR4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns} (SL: Standard Load)
Path Parameter geLm:y 2[,(,]%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.79 0.50 + 0.145*SL 0.49 +0.150*SL 0.43 + 0.153*SL
tPHL 0.09 0.01 + 0.041*SL 0.05 +0.025"SL 0.15 + 0.020"SL

AtoY R 171 0.97 + 0.370°SL 0.95 + 0.376°SL 0.97 + 0.375°SL
tF 0.35 0.27 + 0.042"SL 0.28 + 0.037"SL 0.24 +0.039"SL
tPLH 0.86 0.56 + 0.148"SL 0.55 +0.152"SL 0.52 +0.153"SL
1PHL 0.11 0.03 + 0.040"SL 0.08 +0.025*SL 0.17 +0.020"SL

Bloy iR 1.75 1.02 + 0.367"SL 1.00 +0.374"SL 0.97 + 0.375"SL
tF 0.39 0.32 + 0.040°SL 0.33 +0.036"SL 0.27 +0.039*SL
tPLH 0.90 0.60 + 0.151"SL 0.59 +0.153"SL 0.57 +0.154*SL
tPHL 0.12 0.04 + 0.041*SL 0.08 +0.025*SL 0.18 +0.020*SL

CtoY R 176 1,03 + 0.366°SL 1,00 + 0.373°SL 0.97 + 0.375'SL
{F 0.43 0.35 + 0.040"SL 0.36 +0.036*SL 0.31 +0.039"SL
tPLH 0.91 0.61 +0.152*SL 0.60 +0.153*SL 0.59 +0.154*SL
tPHL 0.12 0.03 + 0.041*SL 0.08 +0.026*SL 0.18 +0.021*SL

DtoY R 1.75 1.02 + 0.366*SL 1.00 +0.374*SL 0.97 + 0.375"SL
tF 0.45 0.36 + 0.042*SL 0.38 +0.037*SL 0.34 +0.039*SL

*Range1: SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL
NR4D2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %7_'? 2[?)%] Delay Equations [ns}

’ Range1* Range2* Range3*
tPLH 0.67 0.62 +0.022*SL 0.63 + 0.020"SL 0.63 + 0.020"SL
tPHL 0.25 0.22 +0.016"SL 0.23 +0.011*SL 0.26 + 0.010"SL

AtoY R 0.22 0.12 + 0.045°SL 0.12 + 0.045°SL 0.10 + 0.047°SL
tF 0.14 0.10 +0.017"SL 0.10 + 0.019*SL 0.09 + 0.019"SL
tPLH 0.64 0.60 +0.022"SL 0.61 + 0.020*SL 0.61 + 0.020"SL
1PHL 0.29 0.26 +0.017"SL 0.27 + 0.011*SL 0.30 + 0.010"SL

Btoy R 0.21 0.12 + 0.045°SL 0.12+ 0.046°SL 0.10 + 0.047°SL
tF 0.14 0.10 + 0.019"SL 0.10 + 0.018*SL 0.09 + 0.019"SL
tPLH 0.66 0.62 + 0.022"SL 0.62 + 0.020*SL 0.63 + 0.020"SL
1PHL 0.28 0.25 + 0.018"SL 0.27 + 0.012*SL 0.30 + 0.010*SL

CloY R 0.21 013 + 0.043°SL 012+ 0.046°SL 0.10 + 0.047°SL
tF 0.16 0.12 + 0.018"SL 0.12+0.018"SL 0.11 + 0.019*SL
tPLH 0.64 0.59 + 0.022*SL 0.60 + 0.020"SL 0.60 + 0.020"SL
tPHL 0.33 0.29 +0.018"SL 0.31 + 0.012'SL 0.35 + 0.010"SL

Do ¥ R 0.22 0.13 + 0.045°SL 0.13 + 0.045°SL 0.10 + 0.047°SL
tF 0.16 0.12+0.019"SL 0.13 + 0.018*SL 0.11 + 0.019°SL

*Ranget : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 <SL
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NR4D4/NR4D6
4 Input NOR with 4X Drive or 6X Drive

NR4D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?_Ia:y 2[?)%] Delay Equations [ns])
" Ranget* Range2* Range3*
TPLH 0.75 0.73 + 0.013°SL 0.73 +0.011°SL 0.74 + 0,01 1°SL
tPHL 0.31 0.29 + 0.011°SL 0.30 + 0.007°SL 0.33 + 0.006°SL
AwY R 0.21 017 + 0.022°5L 0.16 + 0.025°SL 0.14 + 0.025'SL
tF 017 0.15 + 0.010°SL 0.16 + 0.010°SL 0.15 + 0.010°SL
tPLH 0.73 0.71 + 0.013°SL 0.71 +0.011°SL 0.72 + 0.011°SL
tPHL 0.35 0.33 + 0.011°SL 0.34 + 0.008"SL 0.37 + 0.006°SL
Bto¥ 1R 0.21 0.17 + 0.023°SL 0.16 + 0.025°SL 0.15 + 0.025'SL
iF 0.18 0.16 + 0.011°SL 0.16 + 0.010°SL 0.16 + 0.010°SL
1PLH 0.74 0.72 + 0.013°SL 0.72 + 0.011°SL 0.73+0.011°SL
TPHL 0.35 0.33 + 0.011°SL 0.33 + 0.008°SL 0.37 + 0.006°SL
Cro¥Y R 0.21 0.17 + 0.022°SL 0.16 + 0.025°SL 0.14 + 0.025°SL
tF 0.20 0.18+0.011°SL 0.18+ 0.010°SL 0.18 + 0.010°SL
tPLH 0.72 0.69 + 0.013°SL 0.70 + 0.011°SL 0.71 +0.011°SL
tPHL 0.39 0.37 + 0.011°SL 0.38 + 0,008"SL 0.41 + 0.006°SL
DtoY R 0.22 0.17 + 0.022°SL 0.16 + 0.025°SL 0.15 + 0.025°SL
G 0.20 0.18 + 0.010°SL 0.18 + 0.010°SL 0.18 + 0.010°SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
NR4D6 Switching Characteristics
[Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?Ja:y 2[?)%] Delay Equations [ns]
i Range1* Range2* Range3*
PLH 0.83 0.81 + 0.010°SL 0.82 + 0.008°SL 0.83 + 0.007°SL
tPHL 0.38 0.36 + 0.008"SL 0.37 + 0.006°SL 0.39 + 0,005°SL
AtoY iR 024 0.21 +0.013°SL 0.21 + 0.015°SL 0.18 + 0.017°SL
tF 0.21 0.20 + 0.007°SL 0.20 + 0.007°SL 0.21 + 0.006°SL
PLH 0.81 0.79 + 0.010°SL 0.79 + 0.008°SL 0.80 + 0.007°SL
tPHL 0.42 0.40 + 0.008°SL 0.41 + 0.006°SL 0.43 + 0.005°SL
BtoY tR 024 0.21 + 0.013°SL 021+ 0.015°SL 0.18 + 0.017°SL
tF 0.21 0.20 + 0.007°SL 0.20 + 0.007°SL 0.21 + 0.006°SL
tPLH 0.81 0.79 + 0.009°SL 0.80 + 0.008°SL 0.81 + 0.007°SL
tPHL 0.41 0.39 + 0.009°SL 0.40 + 0.006°SL 0.43 + 0.005°SL
CroY 1R 024 0.22 + 0.012°SL 0.20 + 0.015°SL 0.18 + 0.017°SL
tF 0.23 0.22 + 0.006°SL 0.22 + 0,007"SL 0.23 + 0.006°SL
tPLH 0.79 0.77 + 0.009°SL 0.78 + 0.008°SL 0.79 + 0.007°SL
tPHL 0.45 0.43 + 0.008°SL 0.44 + 0,006°SL 0.47 + 0.005°SL
DtoY R 024 0.22 +0.0117°SL 0.20 + 0.016°SL 0.18 + 0.017°SL
tF 0.23 0.22 + 0.006°SL 0.22 + 0.007°SL 0.23 + 0.006"SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL
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NR5/NR5D2/NR5D4/NR5D6
5 Input NOR with 1X Drive, 2X Drive, 4X Drive or 6X Drive

Inputs: A, B,C,D, E
Output: Y
Input Loading (SL): All: 1
Maximum Fanout (Rec. SL):
-NR5: 2
- NR5D2: 56
-NR5D4: 112
- NR5D6: 168
Gate Count
NRS: 4
NR5D2: 5
NRS5D4: 6 Symbol
NR5D6: 7

m|o|O|m|>r
<

X X X = X O|lm
X X = X X OQN
X = x %X %X o|lg
- x X x x o|lm
O O O O O =<

X X X X = O|»

Truth Table

AD—m—mmMmMm
cD

F‘E DY
¢

Schematic
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NR5/NR5D2

5 Input NOR with 1X Drive or 2X Drive

NR5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns] (SL: Standard Load)
Path Parameter %‘i.a:y 2[,5%] Delay Equations [ns]
: ’ Ranget* Range2* Range3*
PLH 0.81 0.73 + 0.042°SL 0.73 + 0.040°SL 073+ 0.040°SL
tPHL 0.25 0.19 + 0.026°SL 0.21 + 0.020°SL 0.22 + 0.020°SL
AtoY 1R 0.30 0.12 + 0.089°SL 0.11 + 0.092°SL 0.09+ 0.093°SL
tF 0.16 0.08 + 0,036°SL 0.08 + 0.038°SL 0.05 + 0.039°SL
TPLH 0.83 0.74 + 0.042°SL 0.75 + 0.040°SL 0.75 + 0.040°SL
TPHL 0.8 0.23 + 0.025°SL 0.5 + 0.020°SL 0.26 + 0.020°SL
BtoY R 0.30 0.12 + 0.089°SL 0.12 + 0.092°SL 0.09 + 0.093°SL
3 0.16 0.08 + 0.037°SL 0.08 + 0.036°SL 0.05 + 0.039°SL
PLH 0.82 0.73 + 0.042°SL 0.74 + 0.040°SL 0.74 + 0.040°SL
TPHL 0.29 0.24 + 0.025°SL 0.26 + 0,020°SL 0.27 + 0.020°SL
CoY R 0.30 0.12 + 0.089°SL 0.12+ 0.092°SL 0.09 + 0.093°SL
tF 0.16 0.09 + 0.035°SL 0.08 + 0.038°SL 0.06 + 0.039°SL
tPLH 0.66 0.57 + 0,042°SL 0.58 + 0.040°SL 0.58 + 0.040°SL
tPHL 0.28 0.2 + 0.028°SL 0.24 + 0.021°SL 0.26 + 0.020°SL
DtoY R 0.29 0.11 + 0.089°SL 0.11 + 0.092°SL 0.09+ 0.093°SL
3 0.18 0.10 + 0.036°SL 0.10 + 0.037°SL 0.07 + 0.039°SL
tPLH 0.63 0.55 + 0.042°SL 0.55 + 0.040°SL 0.56 + 0.040°SL
tPHL 032 0.27 + 0.028°SL 0.29 + 0.021°SL 0.31 + 0.020°SL
EtoY R 0.29 0.12 + 0.088°SL 0.10 + 0.092°SL 0.09+ 0.093°SL
iF 0.18 0.11 + 0.036°SL 0.10+ 0.037°SL 0.06 + 0.039°SL

“Ranget : SL <3.00, *Range?2 : 3.00 £ SL £ 20.00, *Range3 :20.00 < SL

NR5D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %‘E‘iy,‘,['a%] Delay Equations [ns]
" Range1* Range2* Range3*
TPLH 0.74 0.70 + 0.024°SL 0.70 + 0.021°SL 0.72+ 0.020°SL
TPHL 0.6 0.23 + 0.016°SL 0.04 + 0.012°SL 0.27 + 0.010°SL
AtoY R 0.24 0.15 + 0.045°5L 0.15 + 0.045°SL 0.13+ 0.046°SL
IF 0.14 0.11 + 0.017°SL 0.1+ 0.018°SL 0.09+ 0.019°SL
PLH 0.72 0.67 + 0.023°SL 0.68 + 0.021°SL 0.70 + 0.020°SL
tPHL 0.31 0.27 + 0.016°SL 0.29+ 0.012°SL 032+ 0.010°SL
BtoY R 0.24 0.15 + 0.045°SL 0.15 + 0.045°SL 0,13+ 0.046°SL
3 0.15 0.11 + 0.017°SL 0.11 + 0.018°SL 0.0+ 0.019°SL
tPLH 0.76 0.72+ 0.023°SL 0.73+ 0.021°SL 0.74+ 0.020°SL
tPHL 0.29 0.25 + 0.018°SL 0.27 + 0.012°SL 0.31 + 0.010°SL
CtoY R 0.5 0.16 + 0.045°SL 0.15 + 0.045°5L 0.13 + 0.046°SL
tF 0.17 0.13+ 0.018°SL 0.13 + 0.018°SL 012+ 0.018°SL
tPLH 0.74 0.69 + 0.024°SL 0.70 + 0.021°SL 072+ 0.020°SL
tPHL 0.33 0.30 + 0.018°SL 0.31 7 0.012°SL 0.35+ 0.010°SL
DtoY tR 0.24 0.16 + 0.042°SL 0.15 + 0.045°SL 0.13 + 0.046°SL
tF 0.17 0.13 + 0.019°SL 0.3+ 0.018°SL 012+ 0.018°SL
tPLH 0.63 0.58 + 0.024°SL 0.59 + 0.021°SL 0.60 + 0.020°SL
TPHL 0.32 0.28 + 0.019°SL 0.30 + 0.013°SL 0.35+ 0.010°SL
EtoY R 0.24 0.16 + 0.042°SL 0.15 + 0.045°SL 0.12 + 0.046°SL
3 0.18 0.14 + 0.021°SL 0.15 + 0.018°SL 0.14+ 0.018°SL

*Range1 : SL <3.00, *Range2 :3.00 = SI. £20.00, *Range3:20.00<SL
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NR5D4

5 Input NOR with 4X Drive

NR5D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia:y 45%] Delay Equations [ns]
Range1* Range2* Range3*
PLH 075 0.73 + 0.013°SL 073+ 0.011°SL 074+ 0.017°SL
tPHL 0.31 0.29 + 0.011°SL 0.30 + 0.007°SL 0.33  0.006°SL
Aoy R 0.21 0.17 +0,022°SL 0.16 + 0.025°SL 0.14 + 0.025°SL
tF 0.17 0.15 + 0.010°SL 0.16 + 0.010°SL 0.15 + 0,010°SL
TPLH 073 0.71 + 0.013°SL 071+ 0.011°SL 0.72 +0.017°SL
tPHL 0.35 0.33+0.011°SL 0.34 + 0.008°SL 0.37 + 0.006°SL
BtoY tR 0.21 0.17 + 0.023°SL 0.16 + 0.025°SL 0.15 + 0.025°SL
tF 0.18 0.16 + 0.011°SL 0.16 + 0.010°SL 0.16 + 0.010°SL
'PLH 0.96 0.93 + 0.013°SL 0.94 % 0.011°SL 0.95 + 0.011°SL
tPHL 0.40 0.38 + 0.011°SL 0.39 + 0.008°SL 0.43 + 0.006°SL
CoY IR 0.23 0.19 + 0.021°SL 0.18 + 0.024°SL 0.16 +0.025°SL
tF 0.20 0.18 + 0.009°SL 0.18 + 0.010°SL 0.18 + 0.010°SL
'PLH 0.98 0.95 + 0.013°SL 0.95+ 0011°SL 097 +0.011°SL
tPHL 0.44 0.42 + 0.011°SL 0.42 + 0.008°SL 0.46 + 0.006"SL
Dto ¥ IR 0.23 0.19 + 0.021°SL 0.18 + 0.024°SL 0.16 + 0.025°SL
tF 0.20 0.18 + 0.010°SL 0.18 + 0.010°SL 0.18 + 0.010°SL
'PLH 0.97 0.95 7 0.013°SL 0.95 + 0.011°SL 0.96 + 0.011°SL
tPHL 0.45 0.43 % 0.011°5L 0.4 + 0.008"SL 0.48 + 0.006°SL
EtoY R 0.23 0.18 + 0.023°SL 0.18 + 0.024°SL 0.16 + 0.025°5L
tF 0.20 0.19 + 0.009°SL 0.18 + 0.010°SL 0.18 + 0.010°5L

*Rangei : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1
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NR5D6
5 Input NOR with 6X Drive

NR5D6é Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %tliy }%’ Delay Equations [ns]
' Range1* Range2* Range3*
TPLH 0.83 0.81 + 0.010°SL 0.82 + 0.008°SL 0.83 + 0.007°SL
tPHL 0.38 0.36 + 0.008°SL 0.37 + 0.006°SL 0.39 + 0.005°SL
AtoY tR 0.24 0.21 + 0.013°SL 021+ 0.015°SL 0.18 +0.017°SL
tF 0.21 0.20 + 0.007°SL 0.20 + 0.007°SL 0.21 + 0.006"SL
tPLH 0.81 0.79 + 0.010°SL 0.79 + 0.008°SL 0.80 + 0.007°SL
TPHL 0.42 0.40 + 0.008°SL 0.41 + 0.006°SL 0.43 + 0.005°SL
BtoY 1R 0.04 0.21 + 0.013°SL 021+ 0.015°SL 0.18 + 0.017°SL
tF 0.21 0.20 + 0.007°SL 0.20 + 0.007°SL 0.21 +0.006°SL
tPLH 103 1.02 + 0.010°SL 702+ 0.008°SL 7.03 + 0.007°SL
tPHL 0.46 0.45 + 0.009°SL 0.45 + 0.006°SL 0.48 + 0.005°SL
Clo¥Y iR 0.25 0.23 + 0.012°SL 022 + 0.015°SL 0.19 + 0.016°SL
tF 0.24 0.22 + 0,006°SL 0.22 + 0,007°SL 0.23 + 0.006°SL
tPLH 105 1,08 +0.010°SL 7.04 + 0.008°SL 7.05 + 0.007°SL
tPHL 0.50 0.48 + 0.009°SL 0.49 + 0.006°SL 0.52 + 0.005°SL
DtoY 1R 0.25 0.23 + 0.011°SL 0.22 + 0.015°SL 0.19 +0.017°SL
tF 023 0.22 + 0.006°SL 0.22 + 0.007°SL 0.23 + 0.006°SL
tPLH 105 1.03 + 0.009°SL 7,03 + 0.008°SL 1.04 + 0.007°SL
tPHL 0.51 0.50 + 0.008°SL 0.50 + 0.006°SL 0.53 + 0.005°SL
EtoY iR 0.25 0.23 + 0.011°SL 022+ 0.015°SL 0.19 + 0.016°SL
tF 0.24 0.23 + 0,004°SL 0.22 + 0.007°SL 0.23 + 0.006°SL

*Range? : SL < 3.00,

*Range2 : 3.00 = SL £ 20.00, *Range3:20.00 < SL

HDAS000-5.0V-rev. 1
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NR6/NR6D2
6 Input NOR with 1X Drive or 2X Drive

Inputs: A, B,C,D,E,F
Output: Y
Input Loading (SL): All : 1

Maximum Fanout (Rec. SL): A
NRe: 28 B
NR6D2: 56 < Y
Gate Count; D
NRe: 5 a—E |
NReD2 : 6 = F
Symbol
A c D E F Y
0 0 0 0 0 1
1 X X X X 0
X X X X X 0
X 1 X X X 0
X X 1 X X 0
X X X 1 X 0
X X X X 1 0

Truth Table
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NR6
6 Input NOR

NR6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[%3] Delay Equations [ns]
: Ranget* Range2* Range3*
TPLH 0.74 0.65 + 0.043'SL 0.66 + 0.040°SL 0.67 + 0.040°SL
TPHL 0.25 0.20 + 0.026°SL 0.21 + 0.021°SL 0.23 + 0.020°SL
AtoY R 0.32 0.14 +0.089°SL 0.13 + 0.091°SL 0.10 + 0.093°5L
IF 0.16 0.09 + 0.035'SL 0.09 + 0.037°SL 0.06 + 0.038°SL
PLH 0.72 0.63 + 0.043°5L 0.64 + 0.040°SL 0.65 + 0.040°SL
tPHL 0.29 0.24 + 0.026°SL 0.2 + 0.021°SL 0.27 + 0.020°SL
Bto¥ R 0.32 0.14 + 0.088°SL 0.13 + 0.091"SL 0.10 + 0.093°SL
IF 0.16 0.09 + 0.036"SL 0.09 + 0.037°SL 0.06 + 0.038°SL
PLH 0.77 0.68  0.043°SL 0.69 + 0.040°SL 0.69 + 0.040°SL
tPHL 0.29 0.23 + 0.029°SL 0.26 + 0.021°5L 0.98 + 0.020°SL
CoY R 0.32 0.14 + 0.088°SL 0.13 + 0.097°SL 0.10 + 0.093°SL
IF 0.18 0.11 +0.036°SL 0.11 + 0.036°SL 0.07 + 0.038°SL
LA 074 0.65 + 0.044°SL 0.67 + 0.040°SL 0.67 + 0.040°SL
TPHL 0.33 0.8 + 0.028'SL 0.30 + 0.021°SL 0.32 + 0.020°SL
DtoY R 0.3 0.14 + 0.088"SL 0.13 + 0.091°SL 010+ 0.093°SL
iF 0.18 0.11 + 0.036°SL 0.1+ 0.036°SL 0.07 + 0.038"SL
tPLH 0.76 0.68 + 0.044°SL 0.69 + 0.040°SL 0.69 + 0.040°SL
TPHL 0.32 0.26 + 0.031°SL 0.28 + 0.021°SL 0.32 + 0.020°SL
EtoY R 0.32 0.14 + 0.088°SL 0.13 + 0.091°SL 0.10 + 0.093°SL
IF 0.20 0.13 + 0.035°SL 0.13 + 0.036°SL 0.09 + 0.038"SL
PLH 0.74 0.66 + 0.043°SL 0.67 + 0.040°SL 0.67 + 0.040°SL
TPHL 0.35 0.29+0.037°5L 0.32 + 0.021°5L 0.35 + 0.020°SL
FloY R 0.32 0.14 +0.088°5L 0.13 + 0.097°5L 0.10 + 0.093°SL
IF 0.20 0.13 + 0.038°SL 0.14 + 0.036°SL 0.09 + 0.038°SL

*Range1 : SL. < 3.00, *Range2:3.00 = SL = 20.00, *Range3:20.00 < SL

HDASQ00-5.0V-rev. 1
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NR6D2

6 Input NOR with 2X Drive

NR6D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tp and tg = 0.80ns} (SL: Standard Load)
Path Parameter %tla! 2['(‘)?)] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.74 0.70 +0,018°SL 0.71 + 0.015°SL 0.74 + 0.014°SL
tPHL 0.30 0.27 + 0.016°SL 0.28 + 0.011°SL 0.31 + 0.010°SL

AtoY 1R 0.23 0.17 +0.027°SL 0.16 + 0.029°SL 0.14 + 0.030°SL
1F 0.16 0.13 +0.017°SL 013 + 0.018°SL 0.11 +0.019°SL
'PLH 0.72 0.68 + 0.018°SL 0.69 + 0.015°SL 0.71 +0.014°SL
TPHL 0.34 0.31 + 0.015°SL 0.32 + 0.011°SL 0.35 + 0.010°SL
BtoY 1R 0.23 0.17 + 0.025°SL 0.16 + 0.029°SL 0.14 + 0.030°SL
iF 0.16 0.13 + 0.017°SL 0.13+0.018°SL 0.11 +0.019°SL
tPLH 0.75 0.72 +0.018°SL 0.73 + 0.015°SL 0.75 + 0.014°SL
tPHL 0.33 0.30 + 0.017°SL 0.31 + 0.012°SL 0.35 + 0.010°SL
CoY R 0.23 0.18 +0,026°SL 0.17 + 0.029°SL 0.15 + 0.030°SL
tF 0.18 0.15 + 0.019°SL 0.15 + 0.018°SL 0.13 + 0.018"SL
tPLH 0.73 0.69 + 0.018°SL 0.71 + 0.015°SL 0.73 + 0.014°SL
1PHL 0.37 0.34 + 0.017°SL 0.36 + 0.012°SL 0.39 + 0.010°SL
DtoY 1R 0.23 0.18 + 0,026"SL 0.17 + 0.029°SL 0.15 + 0.030°SL
IF 0.19 0.16 + 0.015°SL 0.15 + 0.018°SL 0.14 + 0.018°SL
tPLH 076 0.72 + 0.018°SL 0.74 + 0.015°SL 0.76 + 0.014°SL
TPHL 0.37 0.33 +0.018°SL 0.35 + 0.012°SL 0.39 + 0.010°SL
EtoY 1R 0.23 0.18 + 0.026"SL 017 + 0.029°SL 0.15 + 0.030°SL
iF 0.21 0.17 + 0.018°SL 017 + 0.017°SL 0.16 + 0.018"SL
'PLH 074 0.70 + 0.018°SL 0.71 + 0.015°SL 0.74 + 0.014°SL
TPHL 0.41 0.37 + 0.017°SL 0.39 + 0.012°SL 0.43 + 0.010°SL
FloY 1R 0.23 0.18 + 0.026°SL 0.17 + 0.029°SL 0.15 + 0.030°SL
iF 0.21 0.18 + 0.016°SL 0.17 + 0.017°SL 0.16 + 0.018"SL

*Ranget : SL< 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

HDA9000-5.0V-rev. 1
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NR8/NR8D2
8 Input NOR with 1X Drive and 2X Drive

Inputs: A,B,C,D,E,F, G, H
Output: Y

A
Input Loading (SL): All : 1 B8
Maximum Fanout (Rec. SL): 56 g v
Gate Count: E
NR8: 6 -—
NR8D2: 7 =—
-
Symbol
A B C D E F G H Y
0 0 0 0 0 0 0 0 1
1 X X X X X X X 0
X 1 X X X X X X 0
X X 1 b X X X X 0
X X X 1 X X X X 0
X X X X 1 X X X 0
X X X X X 1 X X 0
X X X X X X 1 X 0
X X X X X X X 1 0
Truth Table

b,
Ae |
Ae

'E 4}% 4% ﬁ Schematic
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NR8
8 Input NOR

NR8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when R and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ﬂ? 2[%%] Delay Equations [ns]
' Range1* Range2* Range3*
tPLH 0.92 0.88 + 0.022°SL 0.89 + 0.020°SL 0.89 + 0.020°SL
TPHL 0.28 0.25 + 0.017°SL 0.26 + 0.011°SL 029 + 0.010°SL
AtoY IR 0.23 0.14 + 0.044°SL 0.14 + 0.045°SL 0.11 + 0.047°SL
1F 014 0.10 + 0.017°SL 0.10+ 0.018°SL 0.09 + 0.019°SL
tPLH 0.98 0.94 + 0.022°SL 0.94+ 0.020°SL 0.94 + 0.020°SL
TPHL 0.32 0.29 + 0.016'SL 0.30 + 0.011°SL 0.33 + 0.010°SL
BtoY 1R 0.23 0.14 + 0.044°SL 0.13 + 0.045°SL 011 + 0.047°5L
tF 0.14 0.10 + 0.021°SL 0.11+ 0.018°SL 0.09 + 0.019°SL
tPLH 1.01 0.97 + 0.022°SL 0.97 + 0.020°SL 0.98 + 0.020°SL
tPHL 0.33 0.30 + 0.016°SL 031+ 0.011°SL 0.34 + 0.010°SL
Cloy R 023 0.14 + 0.043°SL 0.13 + 0.045°SL 0.11 + 0.047°SL
IF 014 0.11 + 0.018°SL 0.1+ 0.018°SL 0.09 + 0.019°SL
TPLH 102 0.98 + 0.022°SL 0.98 + 0.020°SL 0.99 + 0.020°SL
tPHL 0.33 0.30 + 0.016°5L 0.31 + 0.011°SL 0.34 + 0.010°SL
DtoY 1R 0.23 0.14 + 0.043°SL 0.13 + 0.045°SL 0.1 + 0.047°SL
tF 014 0.11 +0.018°SL 0.1+ 0018°SL 0.09 + 0.019°SL
tPLH 0.89 0.85 + 0.022°5L 0.85 + 0.020°SL 0.86 + 0.020°SL
tPHL 0.32 0.8 + 0.017°SL 0.30 + 0.012°SL 033+ 0.010°SL
EtoY R 0.23 0.14 + 0.042°SL 0.14 + 0.045°SL 0.11 + 0.047°SL
tF 0.16 0.12 + 0.020°SL 013+ 0.018°SL 0.11 + 0.018°SL
tPLH 0.94 0.90 + 0.022°SL 0.90 + 0.020°SL 091 + 0.020°5L
tPHL 0.35 0.32 + 0.017°SL 0.33+ 0.012°S5L 0.37 + 0.010°5L
FloY 1R 0.23 0.15 + 0.042°SL 0.14 + 0.045°SL 0.11 + 0.047°SL
tF 0.16 0.12 + 0.021°5L 0.13 + 0,018°SL 0.1+ 0.019°SL
tPLH 0.97 0.93 + 0.022°SL 0.93 + 0.020°SL 0.94 + 0.020°SL
TPHL 0.37 0.33 + 0.017°SL 0.35+ 0.012°5L 039 + 0.010°SL
GloY 1R 0.23 0.15 + 0.043°SL 014 + 0.045SL 041 + 0.047°5L
tF 0.16 013+ 0.019°SL 0.13+ 0.018°SL 0.7 + 0.019°5L
TPLH 0.98 0.94 + 0.022°SL 0.94 + 0.020°5L 0.95 + 0.020°SL
tPHL 0.37 0.34 + 0.017°5L 0.35 + 0.012°SL 0.39 + 0.010°SL
HtoY 1R 023 0.14 + 0.044°SL 0.14 + 0.045°SL 0.1 + 0.047°SL
tF 017 0.13 +0.017°SL 0.13+ 0.018°SL 041+ 0.019°SL

*Rangel : SL< 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 <SL
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NR8D2

8 Input NOR with 2X Drive

NR8D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns]) (SL: Standard Load)
Path Parameter %tla! 2[?)%] Delay Equations [ns]
" Range1* Range2* Range3*
TPLH 0.84 0.79 + 0.027°SL 0.80 + 0.023°SL 0.82 + 0.022°5L
tPHL 0.28 0.24 + 0.018"SL 0.26 + 0.012°SL 0.30 + 0.010°SL
AtoY R 0.29 0.20 + 0,046°SL 0.19 + 0.050°SL 0.16 + 0.051"5L
IF 0.16 0.12 + 0.019°SL 012 + 0.018°SL 0.11 +0.019°SL
1PLH 0.82 0.77 + 0.027°SL 0.78 + 0.023°SL 0.80 + 0.022"SL
TPHL 0.32 0.29 + 0.017°SL 0.30 + 0.012°SL 0.34 + 0.010°SL
Boy R 0.29 0.20 + 0.046°SL 0.19 + 0.050°SL 0.16 + 0.051"SL
IF 0.16 0.12 + 0.019°SL 012+ 0.018°SL 0.11 + 0.019°SL
1PLH 0.86 0.81 + 0.027°SL 0.82 + 0.023°SL 0.84 + 0.022"SL
tPHL 0.33 0.29 + 0.099°SL 031 +0.013'SL 0.35 + 0.010"SL
CloyY R 0.30 0.20 + 0.046°SL 0.19 + 0.050°SL 0.17 + 0.051"SL
3 0.18 0.14 + 0.020°SL 0.14 + 0.018°SL 0.14 + 0.018"SL
1PLH 0.84 0.79 + 0.027°SL 0.80 + 0.023'SL 0.82 + 0.022"SL
tPHL 0.37 0.33 + 0.019°SL 0.35 + 0.013'SL 0.40 + 0.010°SL
DtoY R 0.30 0.21 + 0.045°SL 0.19 + 0.050°SL 0.16 + 0.051"SL
IF 0.18 0.15 + 0.017°SL 0.14 +0.018°5L 0.14 + 0.018"SL
1PLH 0.88 0.83 + 0,027°SL 0.84 +0.023°5L 0.86 + 0.022°SL
tPHL 0.36 0.31 + 0,020°SL 0.34+0.013°SL 0.39 + 0.011°6L
EtoY R 0.30 0.20 + 0.046"SL 0.19 + 0.050°SL 0.16 + 0.051°5L
tF 0.20 0.17 + 0.016°SL 0.17 +0.018°5L 0.16 + 0.018°5L
tPLH 0.86 0.80 + 0.027°SL 081 +0.023°5L 0.84 + 0.022°5L
tPHL 0.40 0.36 + 0.020°5L 0.38 + 0.013°6L 0.44 + 0.011°SL
FloY R 0.30 0.21 + 0.045°SL 0.19 + 0.050°SL 0.17 + 0.051°SL
tF 0.20 0.16 + 0.019°SL 0.17 + 0.018°SL 0.16 + 0.018"SL
tPLH 0.90 0.85 + 0.027°SL 0.86 + 0,023°SL 0.88 + 0.022°SL
TPHL 0.37 0.33 + 0.021°SL 0.35 + 0.014°SL 0.42 +0.011°SL
GtoY R 0.30 0.21 + 0.045'SL 0.19 + 0.050°SL 0.16 + 0.051"SL
tF 022 0.18 + 0.022°SL 0.19 + 0.018°SL 0.19 + 0.018°SL
tPLH 0.88 0.82 + 0.027°SL 0.84 + 0.023"SL 0.86 + 0.022"SL
tPHL 0.41 0.37 + 0.022°SL 0.39 + 0.014°SL 0.46 + 0.011°SL
HtoY R 0.29 0.20 + 0.046°SL 0.19 + 0.050°SL 0.17 + 0.051°SL
tF 022 0.18 + 0.022°SL 0.19 + 0.018°SL 0.19 + 0.018"SL

*Range1: SL < 3.00, *Range2:3.00 £ SL< 20.00, *Range3:20.00< SL
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OA21/0A21D2/0A21D4/0A21D6
2-OR into 2-NAND with 1X Drive, 2X Drive, 4X Drive or 6X Drive

Inputs: A, B, C

Output: Y

Input Loading (SL):
-OA21: All : 1
-OA21D2: All : 2
- OA21D4: Ali: 1
- OA21D6: All: 1

Maximum Fanout (Rec. SL):
-OA21: 14
- OA21D2: 28
-OA21D4: 112
- OA21D6: 168

Gate Count:
-OA21:2
-OA21D2: 3
-0OA21D4: 4
-OA21D6: 5

T
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OA21/0A21D2
2-OR into 2-NAND with 1X Drive or 2X Drive

OA21 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %t!iy 2{,-6%1 Delay Equations [ns]
’ Ranget* Range2* Range3*
TPLH 0.49 0.33 + 0.076"SL 0.33 + 0.076"SL 0.30 + 0.078°SL
TPHL 0.17 0.07 + 0.051°SL 012 + 0.034'SL 0.17 + 0.032°SL
AteY R 0.80 0.45 + 0.174°SL 041+ 0.186°SL 0.34 + 0.190°SL
IF 0.46 0.33 + 0.065"SL 0.33+ 0.065°SL 0.24 + 0.070°SL
tPLH 0.46 0.31 + 0.075"SL 0.30 + 0.076"SL 0.28 + 0.078"SL
TPHL 0.21 0.11 + 0.048"SL 0.16 + 0,034"SL 0.20 + 0.032°SL
BtoY R 0.80 0.46 +0.171°SL 042+ 0.186°SL 0.34 + 0.190°SL
I 0.53 0.42 + 0.059°SL 0.40 + 0.064"SL 0.30 + 0.069°SL
tPLH 0.42 0.34 + 0.043°SL 0.34 + 0.042°SL 0.33 + 0.042°SL
TPHL 0.19 0.11 + 0.038°SL 013+ 0.032°SL 0.15 + 0.032°SL
CloY 1R 0.73 0.57 + 0,083°SL 0.53 + 0.095°SL 0.41 + 0.101°SL
IF 0.47 0.36 + 0.057°SL 0.33 + 0,066°SL 0.25 + 0.070°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 <SL

OA21D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Paraméter %,Lh! 2[?)%] Delay Equations [ns]
' Range1* Range2* Range3*
1PLH 0.40 0.33 + 0.039°SL 0.33 + 0.036°SL 0.32 + 0.037°8L
TPHL 0.11 0.05 + 0.029°SL 0.08 + 0.019°SL 0.15 + 0.016°SL
AtoY R 0.61 0.45 + 0.082°SL 043+ 0.087°SL 0.36 + 0.091"SL
1 0.38 0.32 + 0,033"SL 0.33 + 0.030°SL 0.29 + 0.032°SL
1PLH 0.38 0.30 + 0.037°SL 0.31 +0.036"SL 0.29 + 0.037°SL
TPHL 0.15 0.10 + 0,026"SL 0.12 +0.018°SL 0.18 + 0.015°SL
BtoY R 0.61 0.45 + 0.080°SL 0.43 + 0.087°SL 0.36 + 0.097°SL
T 0.46 0.40 + 0.029°SL 0.40 + 0.029°SL 0.36 + 0.031°SL
1PLH 0.37 0.33 + 0.022°SL 0.33 + 0.020°SL 0.33 + 0.020°SL
tPHL 0.15 0.11 + 0.020°SL 0.12 + 0.016'SL 0.14 +0.015°SL
CroY R 0.62 0.55 + 0.038"SL 0.54 + 0.042°SL 0.46 + 0.045°SL
1 0.40 0.35 + 0.027°SL 0.34 + 0.029°SL 0.29 + 0.032°SL

*Range1 : SL < 3.00, *Range?2:3.00 = SL=20.00, *Range3:20.00< SL
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OA21D4/0OA21D6
2-OR into 2-NAND with 4X Drive or 6X Drive

OA21D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?.Ia! 3'63] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.66 0.63 + 0.012°SL 0.64+0,011°SL 0.64+0.011°SL
tPHL 0.41 0.39 + 0.010°SL 0.40 + 0.007°SL 0.43 + 0.006°SL

AtoY R 0.18 0.14 + 0.022°SL 0.13 + 0.025°SL 0.11 +0,026°SL
iF 0.17 0.16 + 0.009°SL 0.16 + 0.009°SL 0.15 + 0.010°SL
'PLH 0.63 0.61 + 0.012°SL 0.61 + 0.011°SL 0.61 +0.011°SL
tPHL 0.47 0.45 + 0.010°SL 0.46 + 0.007°SL 0.49 + 0.006°SL
BtoY 1R 0.18 0.13 + 0.024°SL 013+ 0.025°SL 0.11 +0.026°SL
tF 0.18 0.16 + 0.010"SL 0.16 + 0.009°SL 0.15 + 0.010°SL
tPLH 063 0.60 +0.011°SL 0.61 + 0.011°SL 0.61 +0.011°SL
tPHL 0.46 0.44 + 0.010°SL 0.45 + 0.007°SL 0.48 + 0.006°SL
CloY R 017 0.13 + 0.022°SL 0.12 + 0.025°SL 0.1 + 0.026°SL
tF 0.17 0.16 + 0,007°SL 0.15 + 0.009°SL 0.15 + 0.010°SL

*Range1 : SL < 3.00, *Range2:3.00= SL £20.00, “Range3: 20.00 < SL

OA21D6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?J,! 2[%%] Delay Equations [ns}
" Ranget* Range2* Range3*
TPLH 071 0.69 + 0.008°5L 0.70 + 0.007°SL 0.70 + 0.007°SL
TPHL 0.48 0.46 + 0.008°SL 0.47 + 0.006°SL 0.49 + 0.005°SL
AtoY 1R 0.18 0.15 + 0.015°SL 0.15 + 0.016°SL 013+ 0.017°SL
tF 0.21 0.20 + 0.005°SL 0.20 + 0.006°SL 0.20 + 0.006°SL
TPLH 0.68 0.67 + 0.008°SL 0.67 + 0.007°SL 0.68 + 0.007°SL
tPHL 054 0.52 + 0.007°SL 0.53 + 0.006°SL 0.55 + 0.005°SL
BtoY 1R 0.18 0.15 + 0.015°SL 0.15+ 0.016°'SL 013 +0.017°SL
tF 0.21 0.21 + 0.004°SL 0.20 + 0.007°SL 0.20 + 0.006°SL
'PLH 068 0.66 + 0.008°SL 0.66 + 0.007°SL 0.67 +0.007°SL
tPHL 053 0.51 + 0.008°SL 0.52 + 0.006°SL 0.54 + 0.005°SL
CoY tR 0.18 0.15 + 0.015°SL 0.15 + 0.016°SL 013+ 0.017°SL
tF 021 0.20 + 0.004°SL 0.20 + 0.006°SL 0.20 + 0.006°SL

*Range1 : SL < 3.00, *Range?2:3.00 £ SL £20.00, *Range3:20.00 <SL
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OA211/0A21ID3/0A21I1D5/0A21I1D8
2-OR into 2-AND with 1X Drive, 3X Drive, 5X Drive or 8X Drive

Inputs: A, B, C

Output: Y

Input Loading (SL):
- OA211: All: 1
- OA21ID3: All: 1
- OA21ID5: All: 1
- OA211D8: All: 2

Maximum Fanout (Rec. SL):

- OA211: 28

- OA21ID3: 84

- OA211D5: 140

- OA211D8: 224
Gate Count:

-0OA211: 2

-OA21ID3: 3

- OA21ID5: 5

- OA211D8: 8

@RV 2
'.T

Symbol
A B (o] Y
1 X 1 0
X 1 1 0
0 0 1 0
X X 0 1
Truth Table
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OA211/0A21ID3
2-OR into 2-AND with 1X Drive or 3X Drive

OA21l Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]} (SL: Standard Load)
Path Parameter %?_la! 2[?)%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.30 0.21 + 0.044*SL 0.22 + 0.042*SL 0.21 +0.043"SL
tPHL 0.49 0.43 + 0.033*SL 0.46 + 0.023*SL 0.51 +0.020*SL

AtoY tR 0.33 0.13 +0.098"SL 0.12+0.101*SL 0.10 + 0.102*SL
tF 0.23 0.15 +0.037*SL 0.16 + 0.036*SL 0.13 + 0.037*SL
tPLH 0.36 0.27 + 0.045"SL 0.28 + 0.042*SL 0.27 + 0.042*SL
tPHL 0.47 0.40 + 0.033"SL 0.43 + 0.023*SL 0.49 + 0.020*SL

BloY 1R 0.34 0.15 + 0.095'SL 0.13 + 0.100°SL 0.10 + 0.102°SL
tF 0.23 0.16 + 0.036"SL 0.16 + 0.036*SL 0.14 + 0.037*SL
tPLH 0.35 0.26 + 0.044*SL 0.27 + 0.042*SL 0.26 + 0.043*SL
tPHL 0.46 0.39 +0.034*SL 0.43 + 0.022*SL 0.48 + 0.020*SL

CoY tR 0.33 0.14 + 0.095°SL 013+ 0.100°SL 0.10 + 0.102°SL
tF 0.24 0.17 +0.037*SL 0.18 + 0.035*SL 0.13 + 0.037*SL

*Range1 : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 <SL
OA21ID3 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter [é?!a:y 2['(‘1?)) Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.35 0.32 +0.017*SL 0.32 + 0.015*SL 0.33 + 0.014*SL
tPHL 0.57 0.54 +0.016"SL 0.55 + 0.011*SL 0.61 + 0.008*SL

AtoY R 0.22 0.16 + 0.031°SL 0.16 + 0.033°SL 0.13 + 0.034°SL
tF 0.25 0.22 +0.015*SL 0.23 + 0.012*SL 0.24 + 0.012"SL
tPLH 0.40 0.37 +0.017*SL 0.37 + 0.015*SL 0.38 + 0.014*SL
tPHL 0.54 0.51 +0.016*SL 0.52 + 0.011*SL 0.58 + 0.008*SL

BtoY R 0.23 0.17 + 0.030°SL 0.17 + 0.033°SL 0.14 + 0.034°SL
tF 0.25 0.22 +0.015*SL 0.23 +0.012*SL 0.24 + 0.012*SL
tPLH 0.37 0.34 + 0.016*SL 0.34 + 0.015*SL 0.35 + 0.014*SL
tPHL 0.50 0.47 + 0.015*SL 0.48 + 0.010*SL 0.53 + 0.007*SL

CtoY tR 0.23 0.17 + 0.031*SL 0.17 + 0.033*SL 0.14 + 0.034*SL
tF 0.22 0.19 +0.015*SL 0.20 +0.011*SL 0.19+0.012"SL

*Range1 : SL <3.00, *Range2:3.00= SL£20.00, *Range3:20.00 <SL
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OA2ID5/0A21ID8
2-OR into 2-AND with 5X Drive or 8X Drive

OA21ID5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter Delay gns] Delay Equations [ns]

Ranget* Range2* Range3*
1PLH 0.44 0.42 + 0.017°SL 0.42 + 0.009°SL 0.44 + 0.009°SL
tPHL 0.68 0.66 + 0.011°SL 0.67 + 0.008°SL 071 + 0.006°SL

AtoY tR 0.24 0.21 + 0.016°SL 0.20 + 0.019°SL 0.18 + 0.020°SL
tF 0.32 0.30 + 0.010°SL 0.31 + 0.009°SL 0.32 + 0,008"SL
tPLH 0.49 0.47 + 0.017°SL 0.47 + 0.009°SL 0.49 + 0.009°SL
tPHL 0.65 0.63 + 0.011°SL 0.64 + 0.008°SL 0.68 + 0.006°SL

BtoY tR 0.25 0.22 + 0.016°SL 0.21 + 0.019°SL 0.19 + 0.020°SL
tF 0.32 0.30 + 0.010°SL 0.31 + 0,008"SL 0.32 + 0.008"SL
'PLH 0.45 0.43 + 0.012°SL 0.4 + 0.009°SL 0.45 + 0.009°SL
TPHL 0.56 0.54 + 0.010°SL 0.54 + 0,007°SL 0.58 + 0.006"SL

Co¥ tR 0.25 0.02 + 0.015°SL 0.21 + 0,019°SL 0.19 + 0.020°SL
tF 0.25 0.23 + 0.008°SL 0.23 + 0,008°SL 0.24 + 0.007°SL

“Rangef : SL < 3.00,

*Range? : 3.00 £ SL £ 20.00,

OA21ID8 Switching Characteristics

*Range3: 20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?_I.! 2[?)7)] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.39 0.38 + 0.007*SL 0.38 + 0.006*SL 0.39 + 0.006*SL
tPHL 0.64 0.62 + 0.007*SL 0.63 + 0.006*SL 0.65 + 0.004*SL

AtoY tR 0.21 0.20 + 0.010*SL 0.19 + 0.012*SL 0.18 + 0.012*SL
tF 0.29 0.28 +0.005"SL 0.28 + 0.006*SL 0.29 + 0.005*SL
tPLH 0.44 0.43 +0.007"SL 0.43 + 0.006*SL 0.44 + 0.006*SL
tPHL 0.61 0.59 + 0.007*SL 0.60 + 0.006*SL 0.62 + 0.004*SL

BtoY tR 0.23 0.21 +0.010"SL 0.20 + 0.012*SL 0.19 +0.012*SL
tF 0.29 0.29 + 0.004*SL 0.28 + 0.006*SL 0.30 + 0.005*SL
tPLH 0.41 0.40 + 0.008*SL 0.40 + 0.006*SL 0.41 +0.006*SL
tPHL 0.52 0.50 + 0.007*SL 0.51 + 0.005*SL 0.53 + 0.004*SL

CtoY tR 0.23 0.21 +0.010"SL 0.20 + 0.011*SL 0.19 + 0.012*SL
tF 0.23 0.21 +0.008"SL 0.22 + 0.005*SL 0.22 + 0.005*SL

*Range1 : SL < 3.00,

*Range? : 3.00 £ SL £ 20.00,

*Range3 : 20.00 < SL
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OA211/0A211D2/0A211D3/0A211D7

2-OR into 3-NAND with 1X Drive, 2X Drive, 3X Drive or 7X Drive

Inputs: A, B,C, D

Output: Y

Input Loading (SL):
-OA211: Al : 1
-OA211D2: All : 2
-OA211D3: All: 1
-OA211D7: All: 1

Maximum Fanout (Rec. SL):
-OA211:14
-OA211D2: 28
-OA211D3: 84
- OA211D7: 196

Gate Count:
-0A211:2

-OA211D2: 4

-OA211D3: 4
-0A211D7:6

X X O X =|>»

x X O = x|mw

X X = =i
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X O X = |l

com»
UUUT

Truth Table

s

—

Schematic

DY

3-160
HDAS000-5.0V-rav. 1

© 1996 ASPEC Technology; Inc.




OA211/0A211D2
2-OR into 3-NAND with 1X Drive or 2X Drive

OA211 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %t'iyzl'a%] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.50 0.34 + 0.077*SL 0.34 + 0.077*SL 0.32 +0.078*SL
tPHL 0.25 0.14 + 0.056*SL 0.17 + 0.044*SL 0.19 + 0.043*SL

AtoY R 0.87 052 +0.173"SL 0.49 + 0.186*SL 0.41 + 0.190*SL
tF 0.60 0.42 + 0.089"SL 0.41 +0.094*SL 0.30 + 0.099*SL
tPLH 0.47 0.32 + 0.076*SL 0.32 +0.077*SL 0.30 + 0.078*SL
tPHL 0.29 0.19 + 0.053*SL 0.22 + 0.043*SL 0.23 +0.043*SL

BloY R 0.87 052 + 0.173°SL 0.48 + 0.186"SL 0.41 + 0.190°SL
tF 0.69 0.52 + 0.085*SL 0.50 + 0.093*SL 0.38 +0.099*SL
tPLH 0.42 0.33 + 0.044*SL 0.34 + 0.042*SL 0.34 +0.042*SL
tPHL 0.30 0.21 + 0.047*SL 0.22 + 0.043*SL 0.22 + 0.043*SL

CtoY R 0.77 0.60 + 0.082°SL 0.56 + 0.095"SL 0.44 + 0.101°SL
tF 0.64 0.47 + 0.086*SL 0.44 + 0.095*SL 0.36 + 0.099*SL
tPLH 0.47 0.38 + 0.043"SL 0.38 +0.042"SL 0.38 + 0.042*SL
tPHL 0.27 0.18 + 0.046*SL 0.19 +0.043*SL 0.19 +0.043*SL

DtoY tR 0.85 0.69 + 0.082*SL 0.65 + 0.094"SL 0.52 +0.101*SL
tF 0.62 0.44 + 0.086*SL 0.41 +0.096*SL 0.35 +0.100*SL

*Range? : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

OA211D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[,(,)%1 Delay Equations [ns}

' Range1* Range2* Range3*
tPLH 0.43 0.35 + 0.041*SL 0.35 + 0.039*SL 0.34 +0.040"SL
tPHL 0.19 0.13 + 0.031*SL 0.15 + 0.024*SL 0.20 +0.021*SL

AtoY R 0.72 0.54 + 0.087°SL 0.53 + 0.093°SL 0.45 + 0.097°SL
tF 0.52 0.43 + 0.044*SL 0.42 +0.046*SL 0.37 +0.049*SL
tPLH 0.40 0.32 + 0.040*SL 0.32 +0.039*SL 0.31 +0.040*SL
tPHL 0.24 0.19 + 0.029*SL 0.20 + 0.023*SL 0.24 +0.021*SL

BtoY tR 0.72 0.55 + 0.085*SL 0.52 +0.094*SL 0.46 +0.097*SL
tF 0.62 0.53 + 0.042*SL 0.52 +0.045*SL 0.46 +0.048*SL
tPLH 0.37 0.32 + 0.023*SL 0.33 + 0.020*SL 0.33 +0.020*SL
tPHL 0.26 0.21 + 0.024*SL 0.22 +0.022*SL 0.23 +0.021*SL

Coy R 067 0.59 + 0.037°SL 0.58 + 0.042°SL 0.50 + 0.045°SL.
tF 0.56 0.48 + 0.042*SL 0.47 + 0.046*SL 0.41 +0.049*SL
{PLH 0.41 0.36 + 0.021*SL 0.37 + 0.020*SL 0.37 +0.020*SL
tPHL 0.23 0.18 + 0.023"SL 0.18 + 0.022*SL 0.19 +0.021*SL

DtoY tR 0.75 0.68 + 0.035*SL 0.66 +0.040*SL 0.58 +0.044*SL
tF 0.54 0.45 + 0.042*SL 0.44 + 0.047*SL 0.38 + 0.050*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL
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OA211D3/0A211D7

2-OR into 3-NAND with 3X Drive or 7X Drive

OA211D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when iR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?_Ia! g,&] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.64 0.61 +0.015°5L 062+ 0.014°SL 062+ 0.014°SL
tPHL 0.48 0.46 + 0.013°SL 0.47 + 0.009°SL 0.50 + 0.007°SL

AtoY tR 0.19 0.12 + 0.031°SL 0.12 + 0.033'SL 0.10 + 0.034°SL
tF 0.16 0.14 + 0.012°SL 014 + 0.013°SL 0.13 + 0.013°SL
tPLH 0.62 0.50 + 0.015°SL 059 + 0.014°SL 0.59 + 0.014°SL
TPHL 056 0.53 + 0.012°SL 054 + 0.009°SL 0.57 + 0.007°SL

BtoY 1R 0.19 0.12 + 0,032°SL 0.12 + 0.033"SL 0.10 + 0.034°SL
\F 0.17 0.14 + 0,01 1°SL 0.14 + 0.012°SL 0.13 + 0.013°SL
'PLH 061 0.58 + 0.015°SL 0.58 + 0.014°SL 058 + 0.014°SL
tPHL 057 0.55  0.012°SL 0.56 + 0.009°SL 0.59 + 0.007°SL

CoY tR 0.18 0.12 + 0.031°SL 0.11 + 0.034°SL 0.10 + 0.034°SL
tF 017 0.14 +0.012°SL 014+ 0.013°5L 0.13 + 0.013°SL
tPLA 0.66 0.63+0.015°SL 063 + 0.014°SL 0.63 + 0.014°SL
tPHL _ 054 0.52 + 0.012°SL 0.53 + 0.009°SL. 0.56 + 0.007°SL

Dto¥ iR 0.19 0.12 + 0.032°SL 0.12 + 0.033°SL 0.10 + 0.034°SL
tF 047 0.14 + 0.014°SL 014+ 0.012°SL 0.13 + 0.013°SL

*Range1 : SL < 3.00, *Range2 : 3.00 £ SL = 20.00, *ﬁangeS :20.00 < SL

OA211D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL: Standard Load)
Path Parameter %eLIa! 2[,5%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 074 0.73 + 0.007°SL 0.73 + 0.006°SL 0.74 + 0.006°SL
tPHL 0.62 0.60 + 0.007°SL 0,61 + 0.005°SL 0.63 + 0.004°SL

AtoY R 0.18 0.16 + 0.012°SL 0.16 + 0.013°SL 0.14 + 0.014°SL
3 024 0.23 + 0.006°SL 0.23 + 0.006°SL 0.23 + 0.005°SL
tPLH 0.72 0.70 + 0.007°SL 0.71 + 0.006°SL 0.71 + 0.006°SL
tPHL 0.69 0.68 + 0.006°SL 0.68 + 0.005°5L 0.70 + 0.004"SL

BtoY 1R 0.18 0.16 + 0.011°SL 0.5 + 0.014°SL 0.14 + 0.014°SL
tF 0.24 0.23 + 0.007°SL 0.23 + 0.006SL 0.24 + 0.005°SL
tPLH 0.70 0.69 + 0.008°SL 0.69 + 0.006°SL 0.69 + 0.006°SL
1PHL 071 0.69 + 0.008°SL 0.70 + 0.005°SL 0.72 + 0.004°SL

Co¥ 1R 0.18 0.16 + 0.012°SL 0.5+ 0.014°SL 0.14 + 0.014°SL
tF 0.24 0.24 + 0.003°SL 0.23 + 0.006°SL 0.24 + 0.005°SL
tPLH 0.75 0.74 + 0.007°SL 074+ 0.006°SL 0.75 + 0.006°SL
TPHL 0.68 0.66 + 0.006°SL 0.67 + 0.005°SL 0.69 + 0.004"SL

DtoY R 0.18 0.16 + 0.013°SL 0.16 + 0.014°SL 0.14 + 0.014°SL
tF 0.24 0.22 + 0.007°SL 0.23 + 0.005°SL 0.24 + 0.005°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL
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OA22/0A22D2/0A22D3/0A22D7
2 2-OR into 2-NAND with 1X Drive, 2X Drive, 3X Drive or 7X Drive

Inputs: A, B, C, D A
Outputs: Y
Input Loading (SL): B
-OA22: All : 1 Y
- OA22D2: All : 2 £
- OA22D3: Ali: 1 D
- OA22D7: All: 1
Maximum Fanout (Rec. SL):
- OA22: 14 Symbol
- OA22D2: 28
- OA22D3: 84
- OA22D7:196
Gate Count:
- OA22: 2
- OA22D2:4 A B c D Y
- OA22D3: 4 0 0 X X 1
- OA22D7:6 X X 0 0 ;
1 X X 1 0
X 1 X 1 0
1 X 1 X 0
X 1 1 X 0
Truth Table
AD—
BD
cD
D D— -

q

DY

—
—4

&
)

ﬁ
=

!

Schematic
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0OA22/0A22D2
2 2-OR into 2-NAND with 1X Drive or 2X Drive

OA22 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[%%] Delay Equations [ns]
: Ranget* Range2* Range3*
tPLH 0.52 0.37 + 0.078°SL 0.37 + 0.077°SL 0.35 + 0.078°SL
TPHL 0.20 0.11 +0.045°SL 0.15 + 0.032°SL 0.19 + 0.030°SL
AtoY R 0.99 0.64 + 0.174°SL 0.61 +0.186°SL 0.53 + 0.190°SL
IF 0.48 0.36 + 0.057°SL 0.36 + 0.059°SL 0.28 + 0.063°SL
1PLH 0.49 0.34 + 0.076"SL 0.34 + 0.077°SL 0.32 + 0.078°SL
TPHL 0.24 0.15 + 0.042°SL 0.18 + 0.032°SL 0.22 + 0.030°SL
BloY R 1.00 0.65 + 0.172°SL 0.61 +0.186°SL 0.53 + 0.190°SL
3 0.54 0.43 + 0.054°5L 0.42 + 0.058°SL 0.33 + 0.063°SL
TPLH 0.66 0.51 + 0.075°SL 0.51 + 0.076°SL 0.48 + 0.078°SL
tPHL 0.18 0.10 + 0.039°SL 0.12 + 0.031°SL 0.15 + 0.030°SL
CloY R 1.20 0.86 + 0.174"SL 0.82 + 0.186°SL 0.75 + 0.190°SL
IF 0.44 0.34 + 0.054°SL 0.32 + 0.061°SL 0.94 + 0.065°SL
tPLH 0.63 0.48 + 0.074°SL 0.48 + 0.076"SL 0.45 + 0.078°SL
tPHL 0.21 0.13 + 0.038"SL 0.15 + 0.031"SL 0.17 + 0.030°SL
DtoY R 122 0.87 +0.173°SL 0.83 + 0.186"SL 0.75 + 0.190°SL
IF 0.50 0.39 + 0.053"SL 0.37 + 0.060°SL 0.29 + 0.064°SL

*Range? : SL <3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 < SL

OA22D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %eLliy 2[?)?)] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.43 0.35 + 0.039*SL 0.36 +0.037*SL 0.35 + 0.037*SL
tPHL 0.16 0.11 +0.025*SL 0.13 +0.018"SL 0.19 + 0.016*SL

Ao R 0.80 0.64 + 0.082°SL 0.63 + 0.087"SL 0.55 + 0.0917SL
tF 0.43 0.36 +0.032*SL 0.37 +0.031*SL 0.34 + 0.032*SL
tPLH 0.41 0.33 +0.038*SL 0.33 +0.037*SL 0.32 + 0.038*SL
tPHL 0.20 0.15 +0.023*SL 0.17 +0.018*SL 0.22 + 0.015*SL

By tR 0.81 0.65 +0.080*SL 0.63 +0.087*SL 0.55 + 0.091*SL
tF 0.50 0.44 +0.028*SL 0.44 +0.029*SL 0.40 + 0.031*SL
tPLH 0.58 0.51 + 0.037*SL 0.51 +0.037*SL 0.49 + 0.038*SL
tPHL 0.14 0.10 + 0.021*SL 0.11 +0.017*SL 0.15 + 0.015*SL

Ctoy R 1.02 0.86 + 0.082*SL 0.84 +0.088*SL 0.76 + 0.091*SL
tF 0.39 0.34 + 0.028*SL 0.33 + 0.030*SL 0.29 + 0.032*SL
tPLH 0.55 0.48 +0.036*SL 0.47 +0.037*SL 0.46 + 0.038*SL
tPHL 0.18 0.13 +0.020*SL 0.15 + 0.017*SL 0.17 + 0.015*SL

Doy R 103 0.87 + 0.0817SL 0.85 + 0.087°SL 0.78 + 0.0917SL
tF 0.45 0.40 +0.026*SL 0.39 +0.029"SL 0.34 + 0.032*SL

*Ranget : SL<3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 <SL
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OA22D3/0A22D7
2 2-OR into 2-NAND with 3X Drive or 7X Drive

0A22D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?J,! 2[%%] Delay Equations [ns]
' Ranget1* Range2* Range3*
PLH 0.67 0.64 + 0.015°SL 0.64+0.014°SL 0.64 + 0.014°SL
tPHL 0.45 0.42 + 0.012°SL 0.43 + 0.009°SL 0.46 + 0.007°SL
AtoY R 0.19 0.13 + 0.031°SL 0.12 + 0.033°SL 0.10 + 0.034'SL
tF 0.16 0.14 + 0.012°SL 0.13+0.013°SL 0.13 + 0.013°SL
'PLH 0.65 0.61 + 0.015°SL 0.62 + 0.014°SL 0.62 + 0.014°SL
TPHL 0,50 0.48 + 0.012°SL 0.49 + 0.009°SL 0.52 + 0.007°SL
BtoY tR 0.19 0.13 + 0.029°SL 0.12 + 0.033°SL 0.10 + 0.034°SL
tF 0.16 0.14 + 0.012°SL 0.13 + 0.013°SL 0.13 + 0.013°SL
tPLH 0.82 0.79 + 0.015°SL 079+ 0.014°SL 0.79 + 0.014°SL
tPHL 0.43 0.41 +0.012°SL 0.42 + 0.009°SL 0.45 + 0.007°SL
CoY tR 0.20 0.14 + 0.031°SL 0.13 + 0.033°SL 0.11 +0.034°SL
tF 0.16 0.13 + 0.012°SL 0.13 + 0.013°SL 0.12 + 0.013°SL
tPLH 079 0.76 + 0.015°SL 0.76 + 0.014°SL 0.76 + 0.014°SL
TPHL 0.48 0.46 + 0.012°SL 0.47 + 0.009°SL 0.50 + 0.007°SL
Dto ¥ 1R 0.20 0.14 + 0,032°SL 0.13 + 0.033°SL 0.11 + 0.034°SL
tF 0.16 0.14 + 0.011°SL 0.13 + 0.013°SL 0.13 + 0.013°SL

*Ranget : SL< 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL

0OA22D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when {R and tg = 0.80ns] (SL: Standard Load)
Path Parameter %th! ‘2['(‘)3] Delay Equations [ns]
i Ranget* Range2* Range3*
TPLH 0.79 0.78 + 0.007°SL 0.78 + 0.006°SL 0.79 + 0.006°SL
tPHL 0.58 0.56 + 0.006°SL 0.57 + 0.005°SL 0.59 + 0.004°SL
AtoY 1R 0.19 0.17 +0.012°L 0.17 + 0.013°SL 015+ 0.014°5L
tF 0.23 0.22 + 0,006°SL 0.22 + 0.006°SL 0.23 + 0.005°SL
tPLH 0.76 0.75 + 0.007°SL 0.75 + 0.006°SL 0.76 + 0.006°SL
tPHL 063 0.62 + 0.007°SL 0.62 + 0.005°SL 0.65 + 0.004°SL
BtoY R 0.19 0.17 + 0.012°SL 0.17 + 0.013°SL 0.15 + 0.014°SL
tF 0.23 0.22 + 0.006°SL 0.22 + 0,006°SL 0.23 + 0.005°SL
o 0.95 0.93 + 0.007°SL 0.94 + 0.006°SL 0.94 + 0.006°SL
tPHL 0.56 0.55 + 0.006°SL 0.55 + 0.005°SL 058 + 0.004°SL
CtoY tR 0.20 0.18 +0.017°5L 0.18 + 0.013°SL 0.16 + 0.014°SL
tF 0.24 0.23 + 0.001°SL 0.22 + 0.006°SL 0.23 + 0,005°SL
tPLH 0.92 0.90 + 0.007°SL 0.91 + 0.006°SL 0.91 + 0.006°SL
TPHL 0,61 0.60 + 0.006°SL 0.60 + 0.005°SL 0.62 + 0.004°SL
DtoY 1R 0.20 0.18 + 0.013°SL 018 + 0.013°5L 0.16 + 0.014°SL
tF 0.24 0.23 + 0.00°SL 0.02 + 0.006°SL 0.23 + 0.005°SL

*Ranget ; SL < 3.00, *ﬁangez :3.00= SL.£20.00, *Range3:20.00 <SL
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OA22A/0A22D2A
2-OR and 2-invert-OR into 2-NAND with 1X Drive or 2X Drive

Inputs: A, B,C,D a
Output: Y
Input Loading (SL): - OAZ22A
-OA22A: All : 1 y
-OA22D2A:AB:2 c
CD:1 —
Maximum Fanout (Rec. SL): b
- 0OA22A: 14 —
- OA22D2A: 28
Gate Count: Symbol
-OA22A: 3
-OA22D2A: 4
A B C D Y
0 0 X X 1
X X 1 1 1
1 X 0 X 0
1 X X 0 0
X 1 0 X 0
X 1 X 0 0
Truth Table
AD fg
9 DY
o PNt
¢ B
D D—t— -~
-
=
1
Schematic
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OA22A/0A22D2A
2-OR and 2-invert-OR into 2-NAND with 1X Drive or 2X Drive

OA22A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns] (SL: Standard Load)
Path Parameter %?_I:y 2['(1)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.49 0.34 + 0.076"SL 0.34 + 0.076°SL 0.30 + 0.078"SL
tPHL 0.16 0.06 + 0.050°SL 0.11 + 0.033°SL 0.17 + 0.031"SL

Ao Y R 0.80 0.45 + 0.174°SL 041+ 0186°SL 0.34 + 0.190°SL
tF 0.44 0.32 + 0.063"SL 0.32 + 0.062°SL 0.04 + 0.067°SL
tPLH 0.46 0.31 +0.074"SL 0.30 + 0.076°SL 0.28 + 0.078°SL
tPHL 0.20 0.11 + 0.047°SL 0.15 + 0.033°SL 0.19 + 0.031°SL

BtoY R 0.80 0.46 +0.172°SL 0.42 + 0.186°SL 0.34 +0.190°SL
tF 052 0.41 +0.056"SL 0.39 + 0.062°SL 0.29 + 0.066"SL
tPLH 0.40 0.31 +0,045°SL 0.31 + 0.043°SL 0.32 + 0.043°SL
1PHL 0.44 0.38 + 0.033°SL 0.38 + 0.031°SL 0.39 + 0.031°SL

CoY iR 0.60 0.41 +0.095°SL 0.39 + 0.100°SL 0.36 + 0.102°SL
IF 0.34 0.22 + 0.062°SL 0.20 + 0.067°SL 0.18 + 0.069°SL
tPLH 0.37 0.28 + 0.045"SL 0.29 + 0.043"°SL 0.30 + 0.043°SL
tPHL 051 0.45 + 0.033°SL 0.45 + 0.031°SL 0.46 + 0.031°SL

DtoY 1R 0.60 0.41 + 0.095°SL 0.40 + 0.100°SL 0.36 + 0.102°SL
IF 0.35 0.23 + 0.061"SL 0.21 + 0.067°SL 0.18 + 0.069"SL

*Ranget : SL< 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

OA22D2A Switchin

3

Characterlstlcs

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %OLEYZ[%%] Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.41 0.33 + 0.039*SL 0.34 +0.036"SL 0.32 + 0.037*SL
tPHL 0.11 0.05 + 0.029*SL 0.08 +0.019"SL 0.15 +0.015*SL

AtoY tR 0.60 0.44 + 0.082*SL 0.42 +0.087*SL 0.36 +0.091*SL
(3 0.38 0.31 + 0.032*SL 0.32 +0.029*SL 0.29 + 0.030*SL
tPLH 0.38 0.30 + 0.037*SL 0.31 +0.036*SL 0.29 +0.037*SL
tPHL 0.15 0.10 + 0.026*SL 0.12 +0.018*SL 0.18 + 0.015*SL

oY R 061 0.45 + 0.080°SL 0.43 + 0.087°SL 0.36 + 0.091°SL
tF 0.45 0.40 + 0.029*SL 0.40 + 0.028*SL 0.36 +0.030*SL
tPLH 0.38 0.34 + 0.021*SL 0.34 + 0.020*SL 0.35 + 0.020*SL
tPHL 0.46 0.43 + 0.017*SL 0.43 +0.015*SL 0.44 + 0.015*SL

Cloy R 0.48 0.40 + 0.041°SL 0.39 + 0.045°SL 0.36 + 0,047°SL
tF 0.29 0.23 + 0.029*SL 0.22 +0.031*SL 0.19 + 0.032*SL
tPLH 0.35 0.31 +0.021*SL 0.31 + 0.020*SL 0.32 +0.020*SL
tPHL 0.53 0.49 + 0.017*SL 0.50 +0.015"SL 0.50 +0.015*SL

DtoY tR 0.49 0.40 + 0.042*SL 0.39 +0.045*SL 0.36 +0.047*SL
tF 0.30 0.24 + 0.028*SL 0.24 +0.031*SL 0.20 +0.032*SL

*Range1 : SL < 3.00,

*Range? : 3.00 £ SL £ 20.00,

*Range3 :20.00 < SL
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OR2D2/0R2D4/0R2D8
2 Input OR with 2X Drive, 4X Drive or 8X Drive

Inputs: A, B

Qutput: Y

Input Loading (SL):
OR2D2:All : 1 A
OR2D4 All: 1
OR2D8: All: 2

Maximum Fanout (Rec. SL): B
OR2D2: 56
OR2D4: 112
OR2D8: 224

Gate Count: Symbol
OR2D2: 2
OR2D4: 3
OR2D8: 6

- = O Oo|»
- O = Olm
_L_L_LQ.<

Truth Table

B

o>
(VAW

Schematic
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OR2D2/0R2D4/0OR2D8
2 Input OR with 2X Drive, 4X Drive or 8X Drive

OR2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %?_Ia! }5%] Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.20 0.15 + 0.023*SL 0.16 + 0.021*SL 0.15 + 0.021*SL
tPHL 0.53 0.49 +0.020*SL 0.51 + 0.014*SL 0.56 + 0.011*SL

AtoY R 0.22 0.13 + 0.048°SL 0.12 + 0.051°SL 0.09 + 0.052°SL
tF 0.22 0.18 +0.023*SL 0.19 + 0.019*SL 0.18 + 0.020*SL
tPLH 0.24 0.20 + 0.022"SL 0.20 + 0.021*SL 0.19 +0.021*SL
tPHL 0.50 0.46 +0.021*SL 0.48 + 0.014*SL. 0.53 +0.011*SL

BloY 1R 023 0.13 + 0.049°SL 0.13 + 0.051°SL 0.10 + 0.052°SL
tF 0.23 0.19 + 0.017*SL 0.19 + 0.020*SL 0.18 + 0.020*SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

OR2D4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?_la! 2[?)%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.26 0.23 +0.012"SL 0.24 + 0.011*SL 0.24 +0.011*SL
tPHL 0.63 0.60 +0.013*SL 0.61 + 0.009*SL 0.66 + 0.007*SL

AtoY 1R 0.19 0.15 + 0.022°SL 0.14 + 0.025°SL 0.12 7 0.026°SL
tF 0.27 0.25 +0.011*SL 0.26 + 0.010*SL 0.27 +0.010*SL
tPLH 0.29 0.27 +0.012*SL 0.27 + 0.011*SL 0.28 +0.011*SL
tPHL 0.60 0.57 +0.013*SL 0.58 + 0.009*SL 0.63 + 0.007*SL

Bto'Y R 0.20 0.15 + 0.025°SL 0.15 + 0.024°SL 0.13 + 0.026°SL
tF 0.28 0.26 + 0.009*SL 0.26 + 0.010*SL 0.27 + 0.010*SL

*Ranget : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

OR2D8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T,! 2[%%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.24 0.23 +0.006*SL 0.23 + 0.006*SL 0.24 +0.005*SL
tPHL 0.64 0.63 +0.006*SL 0.63 + 0.005*SL 0.65 + 0.004*SL

AtoY R 0.17 0.15 + 0.012°SL 0.15 % 0.012°5L 0.13+0.013°SL
tF 0.28 0.26 +0.006*SL 0.27 + 0.006*SL 0.28 + 0.005*SL
tPLH 0.28 0.27 +0.006*SL 0.27 + 0.006*SL 0.28 +0.005*SL
tPHL 0.60 0.59 + 0.007*SL 0.60 + 0.005*SL 0.62 +0.004*SL

BtoY R 0.18 0.16 +0.010*SL 0.15 + 0.012*SL 0.14 +0.013*SL
tF 0.28 0.27 + 0.006*SL 0.27 + 0.006*SL 0.28 +0.005*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL
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‘OR3/0R3D3/0OR3D6/0OR3D8
3 Input OR with 1X Drive, 3X Drive, 6X Drive or 8X Drive

Inputs: A, B, C
Output: Y
Input Loading (SL): A
' -OR3: All : 1 B Y
-OR3D2: All : 1 c
- OR3DS: All: 2
- OR3DS8: All: 2
Maximum Fanout (Rec. SL):
-OR3: 28
- OR3D2: 84 Symbol
- OR3D6: 168
- OR3D8: 224
Gate Count:
-OR3: 2
-OR3D2: 3 A B C Y
- OR3D6: 6 0 0 0 0
- OR3D8: 8 0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1
Truth Table
p
9B
) Y
n
_ﬂg" -——lEI —E —]
AD v
BD
CO——
Schematic
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OR3/0OR3D3
3 Input OR with 1X Drive or 3X Drive

OR3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T_Iiyz[%%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.20 0.12 + 0.043*SL 0.12 +0.043"SL 0.12 + 0.043*SL
tPHL 0.61 0.53 + 0.038*SL 0.57 +0.025*SL 0.66 +0.021*SL

AtoY R 0.31 0.12 + 0.096°SL 0.10 + 0.107°SL 0.09 + 0.102°SL
tF 0.28 0.19 + 0.042*SL 0.21 +0.038*SL 0.21 +0.038*SL
tPLH 0.24 0.16 + 0.043*SL 0.16 + 0.042*SL 0.16 + 0.043*SL
tPHL 0.63 0.55 + 0.039*SL 0.59 + 0.025*SL 0.68 +0.021*SL

BtoY tR 0.32 0.12 + 0.096*SL 0.11 +0.101*SL 0.09 +0.102*SL
tF 0.29 0.21 +0.042*SL 0.22 +0.037*SL 0.22 +0.037*SL
tPLH 0.25 0.16 + 0.043*SL 0.16 + 0.042*SL 0.16 +0.043*SL
tPHL 0.62 0.54 + 0.039"SL 0.58 + 0.025*SL 0.67 +0.021*SL

Coy tR 0.33 0.13 + 0.096*SL 0.12 + 0.101*SL 0.10 +0.102*SL
tF 0.29 0.20 + 0.043*SL 0.22 + 0.038*SL 0.22 +0.037*SL

*Range! : SL <3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

OR3D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?_'?2['6%] Delay Equations [ns]
' Range1* Range2* Range3*
PLH 0.24 0.21 + 0.015°SL 0.21 + 0.014°SL 021 + 0.014°5L
TPHL 0.74 0.70 + 0.018°SL 0.72 + 0.013°SL 0.78 + 0,009°SL
AtoY R 020 0.14 + 0.030°SL 0.13 + 0.033"SL 0.11 + 0.034°SL
IF 0.34 0.30 + 0.018°SL 0.32 + 0.014°SL 0.34 + 0.013°SL
TPLH 0.27 0.24 + 0.015°SL 0.25 + 0.014°SL 0.25 + 0.014°SL
TPHL 0.76 0.72 + 0.018°SL 0.74 + 0.013°SL 0.80 + 0,009°SL
BloY R 0.21 0.14 + 0.032°SL 0.14 + 0.033°SL 0.11 + 0.034"SL
IF 0.35 0.32 + 0.017°SL 0.32 + 0.014°SL 0.35 + 0.013°SL
1PLH 0.8 0.24 + 0.016°SL 0.25 + 0.014°SL 0.25 + 0.014°SL
TPHL 0.75 0.71 + 0.018°SL 0.73 + 0.013°SL 0.79 + 0.009°SL
CloY R 0.21 0.15 + 0.031°SL 0.15 + 0.033°SL 0.12 + 0.034°SL
3 0.35 0.31 + 0.018°SL 0.32 + 0.014°SL 0.35 + 0.013°SL

*Range1: SL<3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL
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OR3D6/OR3D8
3 Input OR with 6X Drive or 8X Drive

OR3D6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %‘.’_"! J,B%] Delay Equations [ns]
i Range1* Range2* Range3*
PLH 022 0.20 + 0.008°SL 021 + 0.007°SL 0.21 +0,007°SL
tPHL 0.72 0.71 + 0.010°SL 0.71 + 0.008°SL 0.75 + 0.006°SL
AtoY R 047 0.14 + 0.014°SL 0.14 + 0.016°SL 0.12 + 0.017°SL
tF 0.33 0.31 + 0.009°SL 0.32 + 0.008"SL 0.33 + 0,007°SL
'PLH 0.26 0.24 + 0.008°SL 0.24 + 0.007°SL 0.25 + 0.007°SL
TPHL 074 0.72 + 0.010°SL 0.73 + 0.008°SL 0.76 + 0.006"SL
BtoY 1R 0.18 0.15 + 0.014°SL 0.14 + 0.016°SL 013 + 0.017°SL
G 0.34 0.32 + 0.007°SL 0.32 + 0,008°SL 0.34 + 0.007°SL
tPLH 027 0.25 + 0.009°SL 0.5 + 0.007°SL 0.26 + 0.007°SL
tPHL 0.73 0.71 + 0.010°SL 0.72 + 0.008"SL 0.76 + 0.006°SL
Cloy R 0.19 0.16 + 0.015°SL 0.15 + 0.016°SL 0.14 + 0.017°SL
iF 0.34 0.32 + 0.009°SL 0.32 + 0.008°SL 0.34 + 0,007°SL

*Range1 : SL < 3.00, "ﬁangez :3.00 £ SL £20.00, *Range3:20.00 <SL

OR3D8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?-Ia! 2['(‘)3] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.25 0.24 + 0.006*SL 0.24 + 0.006*SL 0.25 + 0.005*SL
tPHL 0.81 0.79 + 0.008*SL 0.80 + 0.006*SL 0.82 + 0.005*SL

AtoY R 0.17 0.15 + 0.010°SL 0.15 + 0.012°5L 013+ 0013°SL
tF 0.39 0.38 + 0.006*SL 0.38 + 0.006*SL 0.39 + 0.005*SL
tPLH 0.29 0.28 + 0.006*SL 0.28 + 0.006*SL 0.28 + 0.005*SL
tPHL 0.83 0.81 + 0.008*SL 0.81 + 0.006*SL 0.84 + 0.005*SL

BtoY R 0.18 0.16 +0.011°SL 0.15 + 0.012°SL 014+ 0.012°SL
tF 0.40 0.38 + 0.007*SL 0.38 + 0.006*SL 0.40 + 0.005*SL
tPLH 0.30 0.29 + 0.007*SL 0.29 + 0.006*SL 0.30 + 0.005"SL
tPHL 0.82 0.80 + 0.008*SL 0.81 + 0.006*SL 0.83 + 0.005*SL

CtoY R 0.19 0.17 +0.011*SL 0.16 + 0.012*SL 0.15 +0.013*SL
tF 0.39 0.38 + 0.005*SL 0.38 + 0.006*SL 0.40 + 0.005*SL

*Range! : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL
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OR4/0R4D2/0R4D5/0R4D7
4 Input OR with 1X Drive, 2X Drive, 5X Drive or 7X Drive

Inputs: A, B,C,D
Output: YAIl: 1 A
Input Loading (SL): All: 1 B ¥
Maximum Fanout (Rec. SL):
- OR4: 28 2
- OR4D2: 56 D
- OR4D5: 140
- OR4D7:196
Gate Count:
-OR4:3 Symbol
- OR4D2: 4
- OR4D5:6
-OR4D7:7
A B C D Y
0 0 0 0 0
1 X X X 1
X 1 X X 1
X X 1 X 1
X X X 1 1
Truth Table
—E — %
AD- v &
B OD— —_ —— DY
9‘
m ||
7
—4% —5
CDC
b o—
Schematic
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OR4/0OR4D2
4 Input OR with 1X Drive or 2X Drive

OR4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %e|_|a=y 2[?)%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.20 0.11 +0.042*SL 0.12 +0.041*SL 0.12 + 0.041*SL
tPHL 0.55 0.48 +0.038*SL 0.50 +0.031*SL 0.53 + 0.030*SL

AtoY R 0.32 0.14 + 0.090*SL 0.13 +0.094*SL 0.12 + 0.095*SL
tF 0.30 0.18 + 0.060*SL 0.18 + 0.062*SL 0.14 + 0.063*SL
tPLH 0.24 0.15 + 0.042*SL 0.16 +0.041*SL 0.16 + 0.041*SL
tPHL 0.53 0.45 + 0.038*SL 0.48 +0.031*SL 0.51 + 0.030*SL

BloY tR 0.33 0.15 +0.089*SL 0.14 + 0.094*SL 0.12 + 0.095*SL
tF 0.31 0.19 + 0.060*SL 0.18 +0.061*SL 0.15 +0.063*SL
tPLH 0.24 0.15 + 0.041*SL 0.15 + 0.041*SL 0.16 +0.041*SL
tPHL 0.54 0.47 + 0.035*SL 0.48 +0.030*SL 0.49 + 0.030*SL

CtoY tR 0.40 0.22 + 0.089*SL 0.21 +0.094*SL 0.19 + 0.095*SL
tF 0.28 0.17 + 0.058*SL 0.16 +0.062*SL. 0.12 + 0.064*SL
tPLH 0.28 0.20 + 0.041*SL 0.20 +0.041*SL 0.20 + 0.041*SL
tPHL 0.51 0.44 + 0.035*SL 0.46 +0.030*SL 0.47 + 0.030*SL

DtoY tR 0.41 0.24 + 0.086*SL 0.22 +0.093"SL 0.19 + 0.095*SL
tF 0.29 0.17 + 0.057*SL 0.16 +0.062*SL 0.12 + 0.064*SL

*Range1 : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00 < SL

OR4D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %,Lh! 2[%%] Delay Equations [ns]
i Range1* Range2* Range3*
1PLH 0.20 0.15 + 0.022°5L 0.16 + 0.020°SL 0.6 + 0.020°SL
TPHL 0.58 053 + 0.023°SL 055 + 0.017°SL 059 + 0.015"SL
AtoY R 0.24 0.15 + 0,044°SL 0.14 + 0.046°SL 0.12 + 0.047°SL
T 0.28 0.22 7 0.029°SL 0.21 + 0.031°SL 0.20 + 0.032°SL
tPLH 0.23 0.19 + 0.021°SL 0.19 + 0.020°SL 0.19 + 0,020°5L
TPHL 0.55 0.51 +0.023°SL 052 +0.017°SL 0.56 + 0.015°SL
BtoY R 0.25 0.16 + 0.042°SL 0.5 + 0.045°SL 0.12 + 0.047°SL
IF 0.28 0.22 + 0.028°SL 0.02 + 0.031°SL 0.20 + 0.032°SL
tPLH 0.23 0.19 + 0.020°SL 0.19 + 0.020°SL 0.19 + 0.020°SL
TPHL 0.57 0.53 + 0.021°SL 0.54 + 0.016°SL 0.56 + 0.015°SL
CoY R 0.32 0.24 + 0.042°SL 0.23 + 0.045°SL 0.20 + 0.047°SL
1F 0.27 0.21 + 0.027°SL 0.20 + 0.031°SL 0.17 + 0.032°SL
tPLH 0.27 0.23 + 0.020°SL 0.23 + 0.020°SL 023+ 0.020°SL
TPHL 0.54 0.50 + 0,020°SL 051 +0.016°SL 0.54 + 0.015"SL
DtoY R 0.33 0.6 + 0.040°SL 0.24 + 0.045°SL 0.20 + 0.047°SL
1F 0.07 0.22 +0.026°SL 0.20 + 0.031°SL 0.17 + 0.032°SL

*Range1:SL< 3.00, *Range2:3.00= SL=20.00, *Range3:20.00 <SL
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OR4D5/0R4D7
4 Input OR with 5X Drive or 7X Drive

OR4D5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter I%?_Ia! 4,6%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.46 0.44 + 0.009"SL 0.44 + 0.009*SL 0.44 +0.008*SL
tPHL 0.81 0.79 + 0.009"SL 0.80 + 0.006*SL 0.83 + 0.005*SL

AtoY 1R 0.17 0.13 + 0.019°SL 0.13 + 0.019°SL 0.12 + 0.020°5L
tF 0.18 0.16 + 0.010*SL 0.17 + 0.007*SL 0.16 + 0.008*SL
tPLH 0.50 0.48 + 0.009*SL 0.48 + 0.009*SL 0.49 + 0.008*SL
tPHL 0.79 0.77 +0.008*SL 0.78 + 0.006*SL 0.81 +0.005*SL

BtoY tR 0.17 0.13 + 0.018*SL 0.13+0.019*SL 0.12 + 0.020"SL
tF 0.18 0.17 +0.007*SL 0.17 + 0.008*SL 0.16 + 0.008"SL
tPLH 0.41 0.39 +0.009*SL 0.39 + 0.009*SL 0.40 + 0.008"SL
tPHL 0.82 0.80 + 0.008*SL 0.81 + 0.006*SL 0.84 + 0.005*SL

CroY tR 0.17 0.14 + 0.017*SL 0.13 + 0.019*SL 0.11 + 0.020*SL
tF 0.18 0.17 + 0.004*SL 0.16 + 0.008*SL 0.16 +0.008*SL
tPLH 0.45 0.43 +0.009*SL 0.43 + 0.009*SL 0.44 +0.008*SL
tPHL 0.80 0.78 +0.008*SL 0.79 + 0.006*SL 0.81 +0.005*SL

DtoY tR 0.17 0.13 +0.018*SL 0.13 + 0.019"SL 0.11 +0.020*SL
tF 0.18 0.16 + 0.010"SL 0.17 + 0.007*SL 0.16 +0.008*SL

*Range? : SL < 3.00, *Range? :3.00 £ SL£20.00, *Range3:20.00 < SL

OR4D7 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_h:y 2"(1)%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.50 0.49 + 0.007*SL 0.49 + 0.006*SL 0.50 + 0.006*SL
tPHL 0.87 0.86 + 0.007*SL 0.86 + 0.005*SL 0.89 + 0.004*SL

AtoY tR 0.18 0.15 + 0.012*SL 0.15+ 0.014*SL 0.14 + 0.014*SL
tF 0.22 0.22 + 0.002*SL 0.21 + 0.006*SL 0.21 + 0.005*SL
tPLH 0.55 0.53 + 0.007*SL 0.54 + 0.006*SL 0.54 +0.006*SL
tPHL 0.85 0.84 +0.007*SL 0.84 + 0.005*SL 0.86 +0.004"SL

BtoY tR 0.18 0.16 +0.011*SL 0.15 + 0.014*SL 0.14 + 0.014*SL
tF 0.22 0.21 +0.003*SL 0.21 + 0.006*SL 0.21 + 0.005*SL
tPLH 0.46 0.44 + 0.007*SL 0.45 + 0.006*SL 0.45 + 0.006*SL
tPHL 0.88 0.87 +0.007*SL 0.87 + 0.005*SL 0.90 +0.004*SL

CoY tR 0.18 0.15 +0.011*SL 0.15+0.014*SL 0.14 +0.014*SL
tF 0.22 0.21 +0.003*SL 0.21 + 0.006*SL 0.21 +0.005*SL
tPLH 0.50 0.49 +0.007*SL 0.49 + 0.006*SL 0.49 + 0.006*SL
tPHL 0.86 0.84 +0.007*SL 0.85 + 0.005*SL 0.87 +0.004*SL

DloY IR 0.18 0.16 + 0.011°SL 0.15 + 0.014°SL 0.13 + 0.014°SL
tF 0.22 0.21 + 0.005*SL 0.21 + 0.006*SL 0.21 + 0.005*SL

"Range? : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00 < SL
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OR5/0OR5D2
5 Input OR with 1X Drive or 2X Drive

Inputs:
Output: A
Input Loading (SL): All: 1 B
Maximum Fanout (Rec. SL): C Y
-OR5: 28 D
- OR5D2: 56 £ OR5
Gate Count:
-OR6: 4

-OR5D2: 5 Symbol

A B ] D E Y
] 0 0 0 0 0
1 X X X X 1
X 1 X X X 1
X X 1 X X 1
X X X 1 X 1
X X X X 1 1
Truth Table

' _': Pse_"ér P62

2

1
5.

o> LI
- > P4
N4 = NS
e i J P73
- P53
c > :T P58
= Ns2 Ene 1 Enas Schematic
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OR5/0OR5D2
5 Input OR with 1X Drive or 2X Drive

OR5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)

Path Parameter %?fa:y 2[,3%] Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 0.20 011 + 0.044°SL 0.12 + 0.043°SL 012+ 0.043°SL
tPHL 0.55 0.47 + 0.040°SL 0.49 + 0.032°SL 0.52 + 0.031°SL

AtoY R 0.34 0.15 + 0.097°SL 013 +0.109°SL 0.2+ 0.102°SL
3 0.31 0.18 + 0.065°SL 0.18 + 0.067°SL 0.14 + 0.069°SL
tPLH 0.24 0.15 + 0.044°SL 0.16 + 0.043°SL 0.16 + 0.043SL
TPHL 0.53 0.45 + 0.040°SL 0.47 + 0.032°SL 0.50 + 0.031°SL

BtoY R 0.35 0.16 + 0.096°SL 0.14 + 0.107°SL 0.12 + 0.102°SL
F 0.32 0.19 + 0.064°SL 0.18 + 0.067°SL 015 + 0.069°SL
tPLH 0.29 0.21 + 0.043°SL 0.21 + 0.043°SL 021+ 0.043°SL
tPHL 0.73 0.64 + 0.043°SL 0.67 +0.033°SL 071+ 0.031°SL

Cto¥ 1R 0.43 0.24 + 0,093°SL 0.22 + 0.101°SL 0.19+ 0.102°SL
F 0.40 0.28 + 0.056°SL 0.26 + 0.065°SL 0.21 + 0.068°SL
tPLH 0.33 0.24 + 0.043°SL 0.04 + 0.043°SL 0.24 + 0.043°SL
TPHL 0.74 0.66 + 0.043°SL 0.69 + 0.033°SL 0.73 + 0.031°SL

DtoY R 0.44 0.26 + 0.092°SL 0.23 + 0.100°SL 0.20 + 0.102°SL
F 0.41 0.29 + 0.057°SL 0.27 + 0.065°SL 021+ 0.068°SL
tPLH 0.34 0.5 + 0.043°SL 0.26 + 0.043°SL 0.26 + 0.043°SL
tPHL 0.74 0.65 + 0.043°SL 0.68 + 0.033°SL 0.72 + 0.031°SL

EtoY R 0.45 0.27 + 0.091°SL 0.24 + 0.100°SL 0.20 + 0.102°SL
3 0.41 0.29 + 0.058°SL 0.27 + 0.065°SL 021+ 0.068°SL

OR5D2 Switching Characteristics

“Range1 : SL < 3.00, *Range2:3.00= SL=20.00, *Range3:20.00 <SL

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] {SL: Standard Load)
Path Parameter %iliy 2['(‘)%] Delay Equations [ns]
) Range1* Range2* Range3*
tPLH 021 0.16 + 0.023°SL 047 + 0.022°SL 0.17 + 0.022°SL
TPHL 0.59 0.54 + 0.004°SL 0.55 + 0.019°SL 0.59 + 0.017°SL
AtoY R 0.06 0.16 + 0.050°SL 0.16 + 0.051°SL 0.13 + 0.052°SL
tF 0.30 0.24 + 0.032°SL 0.23 + 0.035°SL 0.21 +0.036°SL
tPLH 0.25 0.20 + 0.023°SL 0.20 + 0.022°SL 0.20 + 0.021°SL
tPHL 0.56 0.51 + 0.024'SL 053 + 0.019°SL 057 +0.017°SL
BtoY R 027 0.18 + 0.047°SL 0.17 + 0.051°SL 0.14 + 0.052°SL
IF 0.30 0.24 + 0.031°SL 0.23 + 0.035°SL 021+ 0.036°SL
tPLH 029 0.25 + 0.022°SL 0.25 + 0.022°SL 0.05 + 0.022°SL
TPHL 0.78 0.73 + 0.026°SL 0.75 + 0.019°SL 0.80 + 0.017°SL
CtoY R 0.37 0.28 + 0.045°SL 0.6 + 0,050°SL 0.22 + 0.052°SL
IF 042 0.37 + 0.030°SL 0.36 + 0.032°SL 0.30 + 0.035°SL
tPLH 0.33 0.29 + 0.022°SL 0.29 + 0.021°SL 029 + 0.022°SL
tPHL 0.80 0.75 + 0.025'SL 0.77 + 0.019°SL 0.82 + 0.017°SL
Do 'R 0.38 0.29 + 0,044°SL 0.27 + 0.049°SL 0.02 + 0.052°SL
IF 0.43 0.38 + 0.028°SL 0.36 + 0.032°SL 0.30 + 0.035°SL
tPLH 0.34 0.30 + 0.022°SL 0.30 + 0.022°SL 0.30 + 0.022°SL
TPHL 0.79 0.74 + 0,025'SL 0.76 + 0.019°SL 0.81 +0.017°SL
EoY R 0.39 0.30 + 0.044°SL 0.28 + 0.049°SL 0.23 + 0.052°SL
tF 043 0.37 + 0.029°SL 0.36 + 0.032°SL 0.30 + 0.035°SL

*Ranget : SL < 3.00, *Range2:3.00 < SL<20.00, *Range3:20.00 <SL
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XN2/XN2D2/XN2D3/XN2D5
2 Input Exclusive NOR with 1X Drive, 2X Drive, 3X Drive or 5X Drive

Inputs: A, B
Output: Y
Input Loading (SL): All: A:1,B:2
Maximum Fanout (Rec. SL): A
- XN2: 28 v
- XN2D2: 56
- XN2D3: 84 B
- XN2D5: 140
Gate Count:
- XN2: 3 Symbol
- XN2D2: 4
- XN2D3: 4
- XN2D§&: 5

- - O o|>»
- O = O|m
- O O =|<

Truth Table

A D—afiper % ]»

o

—?-Q.

BD € 2

Schematic
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XN2/XN2D2
2 Input Exclusive NOR with 1X Drive or 2X Drive

XN2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %?_'1"2[%%] Delay Equations ns]

* Range1* Range2* Range3*
tPLH 0.64 0.55 + 0.043*SL 0.56 + 0.041*SL 0.56 + 0.041*SL
tPHL 0.55 0.48 + 0.037*SL 0.51 +0.024"SL 0.59 + 0.020*SL

AtoY R 0.31 0.12 + 0.091°SL 0.11 + 0.096°SL 0.09 + 0.097°SL
tF 0.26 0.18 +0.041*SL 0.19 +0.036*SL 0.18 + 0.037*SL
tPLH 0.52 0.43 + 0.044*SL 0.44 + 0.041*SL 0.43 +0.041*SL
tPHL 0.44 0.37 + 0.033*SL 0.40 + 0.024*SL 0.47 +0.020*SL

BloY R 031 0.12 + 0.093°SL 0.11 + 0.096°SL 0.09 +0.097°SL
tF 0.21 0.13 + 0.043*SL 0.14 + 0.038*SL 0.15 + 0.037*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00< SL

XN2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %°L|a=y 2[,(,)%] Delay Equations [ns]
Range1* Range2* Range3*

tPLH 0.63 0.58 + 0.022°SL 0.59 + 0.020°SL 0.59 + 0.020°SL
TPHL 055 0,51 + 0,002°SL 053 + 0.015°SL 0.60 + 0.011°SL

AtoY R 0.22 0.13 + 0.044°SL 0.13 + 0.045°SL 0.10 + 0.047°SL
1F 0.24 0.19 + 0,023°SL 0.20 + 0.019°SL 0.22 + 0.018°SL
\PLH 0.50 0.46 + 0.022°SL 0.46 + 0.020°SL 0.47 + 0.020°SL
1PHL 0.44 0.40 + 0.020°SL 0.42 + 0.014'SL 0.48 + 0.011°SL

BoY R 0.22 0.13+ 0.045°SL 013 + 0.045°SL 0.10 + 0.047°SL
IF 0.19 0.15 + 0.022°SL 0.15 + 0.020°SL 0.18 + 0.019°SL

*Ranget . SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00<SL
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XN2D3/XN2D5

2 Input Exclusive NOR with 3X Drive or 5X Drive

XN2D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_'iyzl'(')%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.65 0.62 + 0.017*SL 0.63 + 0.015*SL 0.64 +0.014"SL
tPHL 0.58 0.55 + 0.017*SL 0.56 +0.012"SL 0.62 +0.009"SL

AtoY R 022 0.15 + 0.032°SL 0.15 + 0.033°SL 0.13 + 0.034°SL
tF 0.25 0.22 +0.016*SL 0.23 +0.014*SL 0.25 +0.013*SL
tPLH 053 0.49 + 0.016"SL 0.50 + 0.015*SL 0.51 +0.014*SL
tPHL 0.46 0.43 + 0.016*SL 0.44 +0.011*SL 0.49 + 0.009*SL

BroY R 022 0.15 + 0.032°SL 0.15 + 0.033°SL 0.13 + 0.034°SL
tF 0.20 0.17 + 0.015*SL 0.17 + 0.015*SL 0.20 + 0.014*SL

*Range1: SL < 3.00, *Range2:3.00 € SL £20.00, *Range3:20.00 < SL

XN2D5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?-h,:y 2[’(')%] Delay Equations [ns]

' Ranget* Range2" Range3*
tPLH 0.70 0.68 +0.011*SL 0.69 +0.009*SL 0.70 + 0.009*SL
tPHL 0.64 0.61 +0.011*SL 0.62 +0.008*SL 0.66 + 0.006*SL

AtoY R 0.22 0.19 + 0.016°SL 0.18 + 0.019°SL 0.16 + 0.020°SL
tF 0.28 0.26 +0.012*SL 0.27 +0.009*SL 0.28 + 0.008*SL
tPLH 0.57 0.54 +0.011*SL 0.55 + 0.009*SL 0.56 + 0.009*SL
tPHL 0.50 0.48 +0.011*SL 0.48 +0.008*SL 0.52 + 0.006*SL

BtoY tR 0.22 0.19 + 0.017*SL 0.18 + 0.019*SL 0.17 + 0.020*SL
tF 0.23 0.22 + 0.007*SL 0.21 +0.010*SL 0.24 + 0.009*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 <SL
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XN3/XN3D3
3 Input Exclusive NOR with 1X Drive or 3X Drive

Inputs: A, B, C
Output: Y
Input Loading (SL): A
' -XN3:- A,C:2
B: 1 B Y
-XN3D2: A, C:2 C
B: 1 XN3
Maximum Fanout (Rec. SL):
- XN3: 28
- XN3D2: 84 Symbol
Gate Count: ‘
-XN3:5
- XN3D2: 6
A B o] Y
0] 0 0] 1
0 0 1 0
0 1 0 0]
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0
Truth Table

_A_b_)l

AD Y
e

Y
-
S

CD F

Schematic
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XN3/XN3D3
3 Input Exclusive NOR with 1X Drive or 3X Drive

XN3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V,

when iR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]
' Ranget* Range2* Range3*
tPLH 0.55 0.46 + 0.047*SL 0.47 + 0.042*SL 0.49 +0.041*SL
{PHL 0.45 0.38 + 0.036*SL 0.40 +0.027*SL 0.50 +0.022*SL
AtoY R 0.33 0.14 + 0.095*SL 0.14 +0.095*SL 0.12 +0.096*SL
tF 0.23 0.13 + 0.049*SL 0.15 +0.042*SL 0.22 +0.038*SL
tPLH 0.87 0.79 + 0.043*SL 0.79 + 0.041*SL 0.79 +0.041*SL
tPHL 0.87 0.80 + 0.035*SL 0.83 +0.024*SL 0.90 +0.020*SL
BtoY R 0.32 0.14 + 0.090*SL 0.12 +0.095*SL 0.09 +0.097*SL
tF 0.23 0.15 + 0.040*SL 0.16 +0.037*SL 0.15 +0.037*SL
tPLH 0.74 0.66 + 0.043*SL 0.66 +0.041*SL 0.66 +0.041*SL
tPHL 0.74 0.67 + 0.035*SL 0.70 +0.024*SL 0.77 +0.020*SL
CloY tR 0.31 0.13 +0.091*SL 0.12 +0.096*SL 0.09 +0.097*SL
tF 0.23 0.15 + 0.040*SL 0.16 +0.037*SL 0.15 +0.037*SL

*Rangel : SL < 3.00, *Range2 :3.00 £ SL < 20.00, *Range3 :20.00 < SL

XN3D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?J:y 2['(‘)%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.57 0.53 +0.019*SL 0.54 + 0.015*SL 0.57 + 0.014*SL
tPHL 0.46 0.43 +0.016*SL 0.44 +0.013*SL 0.49 + 0.010*SL

AtoY tR 0.26 0.20 +0.027*SL 0.19 +0.030*SL 0.18 + 0.031*SL
tF 0.21 0.17 +0.021*SL 0.18 +0.017*SL 0.23 + 0.014*SL
tPLH 0.87 0.83 +0.019"SL 0.84 +0.015*SL 0.87 + 0.014*SL
tPHL 0.90 0.87 +0.016*SL 0.88 +0.011*SL 0.93 + 0.008*SL

Bio'Y tR 0.28 0.23 +0.027*SL 0.22 +0.030*SL 0.20 + 0.031*SL
tF 0.22 0.20 +0.013*SL 0.20 +0.014*SL 0.22 + 0.013*SL
tPLH 0.73 0.69 +0.019*SL 0.70 + 0.015*SL 0.72 + 0.014*SL
IPHL 0.77 0.74 + 0.016*SL 0.75 +0.011*SL 0.80 + 0.008*SL

Clo¥ tR 0.28 0.22 +0.027*SL 0.22 +0.030*SL 0.20 + 0.031*SL
tF 0.22 0.19 +0.017*SL 0.20 +0.014*SL 0.22 + 0.013*SL

*Rangel : SL.<3.00, *Range2:3.00 = SL = 20.00, *Range3:20.00 < SL
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X02/X02D2/X02D3/X02D5
2 Input Exclusive OR with 1X Drive, 2X Drive, 3X Drive or 5x Drive

inputs: A, B
Output: Y
Input Loading (SL): All: A:1,B:2

Maximum Fanout (Rec. SL): A
- X02: 28 Y
- XO2D2: 56 B

- X0O2D3: 84
- XO2D5: 140
Gate Count:
-X02:3 . Symbol
- X02D2: 4
- X02D3: 4
- X0O2D5: 5

A B Y
0 0 0
0 1 1
1 0 1
1 1 0

Truth Table

B

8D ) L T°

Schematic
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X02/X02D2
2 Input Exclusive OR with 1X Drive or 2X Drive

X02 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V,

when tg and tf = 0.80ns]

(SL: Standard Load)

Path Parameter %T_I:v 2[?)%] Delay Equations [ns]

: Ranget* Range2* Range3*
tPLH 0.64 0.55 + 0.043"°SL 0.56 + 0.041"SL 0.56 + 0.041°SL
tPHL 0.55 0.48 + 0.036°SL 051 + 0.024"SL 0.59 + 0.020°SL

AtoY R 0.31 0.12 + 0.092°SL 0.11 + 0.096"SL 0.09 + 0.097°SL
IF 0.26 0.18 + 0.040°SL 0.19 + 0.036°SL 0.18 + 0.037°SL
tPLH 0.52 0.43 + 0.043°SL 0.43 + 0.041°SL 0.43 + 0.041°SL
tPHL 0.43 0.37 + 0.032°SL 0.39 + 0,023°SL 0.45 + 0,020°SL

BtoY 1R 0.31 0.12 + 0.093°SL 0.1 + 0.096"SL 0.09 + 0.097°SL
T 0.21 0.13 + 0.039°SL 0.14 + 0.037°SL 0.14 + 0.037°SL

*Range1 : SL< 3.00, *Range?:3.00< SL £20.00, *Range3:20.00<SL

X02D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %f_liy 2[%%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.63 0.58 + 0.022*SL 0.59 + 0.020*SL 0.59 + 0.020*SL
tPHL 0.56 0.51 + 0.022*SL 0.53 +0.015*SL 0.60 +0.011*SL

AtoY tR 0.22 0.13 + 0.044*SL 0.13 + 0.045*SL 0.10 + 0.047*SL
tF 0.24 0.19 + 0.022*SL 0.20 + 0.019*SL 0.21 +0.018*SL
tPLH 0.50 0.45 + 0.022*SL 0.46 +0.020*SL 0.47 +0.020*SL
tPHL 0.43 0.39 + 0.020*SL 0.41 +0.014*SL 0.46 +0.011*SL

BloY iR 0.22 0.13 + 0.045*SL 0.13 + 0.045*SL 0.11 +0.047*SL
tF 0.19 0.14 + 0.021*SL 0.15 + 0.020*SL 0.17 +0.019*SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL
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X02D3/X02D5
2 Input Exclusive OR with 3X Drive or 5x Drive

X02D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parametér %?_Iiy 4?)%] Delay Equations [ns]

" Rangel* Range2* Range3*
tPLH 0.65 0.62 + 0.016*SL 0.63 + 0.015*SL 0.64 +0.014*SL
tPHL 058 0.55 +0.017*SL 0.57 + 0.012"SL 0.62 + 0.009"SL

AtoY R 0.21 0.15 + 0.031°SL 0.15 + 0.032°SL 0.13 + 0.033°SL
tF 0.25 0.22 + 0.016*SL 0.23 + 0.014*SL 0.24 +0.013*SL
tPLH 051 0.48 + 0.017*SL 0.49 + 0.015*SL 0.50 +0.014*SL
tPHL 044 0.41 +0.015*SL 0.42 + 0.011*SL 0.47 +0.009*SL

BtoY tR 0.21 0.15 + 0.031*SL 0.15 + 0.032"SL 0.13 +0.033*SL
tF 0.20 0.17 + 0.015*SL 0.17 + 0.015"SL 0.19 +0.014*SL

*Range1: 8L < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

X02D5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL: Standard Load)
Path Parameter Dstllyzl'&l Delay Equations [ns]

" Ranget* Range2* Range3*
tPLH 0.71 0.69 +0.011*SL 0.69 + 0.009*SL 0.70 + 0.009*SL
tPHL 0.65 0.62 + 0.011*SL 0.63 + 0.008*SL 0.67 + 0.006*SL

AtoY R 0.23 0.19+ 0.017°SL 0.19 + 0.019°SL 0.17 + 0.020°SL
tF 0.29 0.27 + 0.010*SL 0.27 + 0.009*SL 0.29 + 0.008*SL
tPLH 0.56 0.54 + 0.011*SL 0.55 + 0.009"SL 0.56 + 0.009*SL
tPHL 0.49 0.46 + 0.011*SL 0.47 + 0.008*SL 0.51 +0.006*SL

BtoY R 0.23 0.19 + 0.017°SL 0.19 + 0.019°SL 0.17 + 0.020°SL
tF 0.23 0.21 + 0.010*SL 0.21 +0.010"SL 0.23 + 0.009*SL

*Range1: SL < 3.00, *Range?2:3.00 £ SL£20.00, “Range3:20.00<SL
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X03/X03D3
3 Input Exclusive OR with 1X Drive or 3X Drive

ch

Schematic

Inputs: A, B, C
Output: Y
Input Loading (SL):
: -X03:. AC:2 A
B: 1
-X03D2: A, C: 2 B Y
B: 1 C
Maximum Fanout (Rec. SL):
- XO3: 28
- X03D2: 84
Gate Count:
- X08: 5 Symbol
- X03D2: 6
A B Cc Y
0 0 0 0
0 0 1 1
0 1 "0 1
0 1 1 0
1 0 0 1
1 0 L ¢
1 1 0 0
1 1 1 1
Truth Table
AD ]T: Y
B D—A-EHV/‘-"*
L___¥°¢
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X03/X03D3
3 Input Exclusive OR with 1X Drive or 3X Drive

X03 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiy 2[%%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.51 0.43 +0.044*SL 0.43 +0.041*SL 0.43 + 0.041*SL
tPHL 0.44 0.37 +0.033*SL 0.40 + 0.024*SL 0.46 + 0.020"SL

AtoY R 0.31 0.12 + 0.093"SL 0.11 + 0,096°SL 0.09 + 0.097"SL
tF 0.22 0.13 + 0.042*SL 0.14 +0.037*SL 0.15 + 0.037*SL
tPLH 0.87 0.78 + 0.043*SL 0.79 + 0.041*SL 0.79 + 0.041*SL
tPHL 0.86 0.79 + 0.034*SL 0.83 +0.024*SL 0.89 + 0.020*SL

BtoY tR 0.32 0.14 + 0.090*SL 0.12 + 0.095*SL 0.09 + 0.097*SL
tF 0.23 0.15 + 0.041*SL 0.16 + 0.037*SL 0.16 +0.037*SL
tPLH 0.74 0.65 + 0.044*SL 0.66 +0.041*SL 0.66 + 0.041*SL
tPHL 0.73 0.66 + 0.035*SL 0.70 +0.024"SL 0.77 + 0.020*SL

Cloy R 0.31 0.13 + 0.097°SL 0.12 + 0.096°SL 0.09 + 0.097°SL
tF 0.23 0.16 + 0.038*SL 0.16 + 0.037*SL 0.16 + 0.037*SL

*Range1 : SL < 3.00, *Range2:3.00= SL < 20.00, *Range3:20.00 < SL

XO03D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia:y 2['(‘)?)] Delay Equations [ns]
’ Range1* Range2* Range3*
PLH 0.52 0.49 + 0.016°SL 0.49 + 0.014°SL 0.50 + 0.014°5L
TPHL 0.45 0.42 + 0.015°SL 0.44 + 0.011°SL 0.48 + 0.009°SL
AtoY R 0.20 0.15 + 0.030°SL 0.14 +0.031°SL 0.13+0.031°SL
iF 0.20 0.17 + 0.015°SL 017 + 0.014"SL 0.20 + 0.013°SL
1PLH 0.86 0.82 + 0.019°SL 0.83 + 0.015°SL 0.86 + 0.014°SL
TPHL 0.89 0.86 + 0.016"SL 0.88 + 0.011°SL 0.93 + 0.009°SL
BtoY R 0.8 0.22 + 0.026°SL 0.21 +0.030°SL 019 + 0.031°SL
iF 0.22 0.19 + 0.015°SL 0.20 + 0.014"SL 0.22 + 0.013SL
tPLH 0.76 0.73 + 0.016°SL 0.73 + 0.014°SL 0.74 + 0.014°SL
TPHL 0.76 0.73 + 0.016°SL 0.75 + 0.011°SL 0.80 + 0.009°SL
CoY R 0.21 0.15 + 0.030°SL 0.15 + 0.030°SL 0.13 + 0.031°SL
IF 0.22 0.20 + 0.013°5L 0.20 + 0.014°SL 022+ 0.013°SL

*Range! : SL< 3.00, *Range2:3.00 = SL < 20.00, *Range3:20.00 < SL
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DC4/DC4D2/DC4D4
2>4 Non-Inverting Decoder with 1X Drive, 2X Drive or 4X Drive

Inputs: SO, S1 DC4 Y2 .
Outputs: YO, Y1, Y2, Y3
Input Loading (SL): 52 Yi—=
-DC4: Al : 3
-DCaD2: All: 3 Y2 —1
- DC4D4: All: 3 51
Maximum Fanout (Rec. SL): Y3 b—=n
-DC4: 28 )
-DC4aD2:56
-DC4D4: 112 Symbol
Gate Count: '
-DC4:7
-DC4D2: 9
-DC4D4: 13

S1 S0 YO Y1 Y2 Y3

0 0 1 0 0 0

0 1 0 1 0 0

1 0 0 0 1 0

1 1 0 0 0 1
Truth Table

A
B \ : ,M Yo
A@c‘l A
S1 — 4
Am:v

Schematic
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DC4
2>4 Non-Inverting Decoder with 1X Drive

DC4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] {SL: Standard Load)
Path Parametef %T_Ia! 2['(‘)%] Delay Equations [ns}
* Range1* Range2* Range3*
tPLH 0,59 0.50 + 0.040°SL 0.51 + 0.040°SL 0.50 + 0.040°SL
TPHL 0.29 0.24 + 0.026°SL 0.25 + 0.021°5L 0.26 + 0.020°SL
S0to YO R 0.29 0.1 + 0.089°SL 0.10 + 0.092°5L 0.08 + 0.093°SL
IF 0.16 0.09 + 0.037°SL 0.08 + 0.040°SL 0.05 + 0.041°SL
tPLH 058 0.50 + 0.042°SL 0.50 + 0.040°SL 0.50 + 0.040°SL
tPHL 0.34 0.29 + 0.028°SL 0.31 + 0.021°SL 0.32 + 0.020°SL
Stto Y0 1R 0.29 0.1 + 0.090°SL 0.10 + 0.092°SL 0.08 + 0.093"SL
tF 0.18 0.10 + 0.037°SL 0.10 + 0.039°SL 0.06 + 0.041°SL
tPLH 0.09 0.21 + 0.042°SL 0.21 + 0.040°SL 0.21 + 0.040°SL
1PHL 0.35 0.30 + 0,027"SL 0.31 + 0.021°SL 0.33 + 0.020°SL
S0to Y1 R 0.30 0.3 + 0.087°SL 0.11 +0.091"SL 0.09 + 0.093"SL
3 0.19 0.12 + 0.036°SL 0.17 +0.039°SL 0.07 + 0.041°SL
tPLH 0.58 0.50 + 0.042°SL 0.51 + 0.040°SL 0.51 + 0.040°SL
tPHL 0.35 0.30 + 0.028°SL 0.32 + 0.027°SL 0.34 +0.020°SL
Sto W R 0.29 0.11 + 0,089°SL 0.10 + 0.092°SL 0.08 +0.093°SL
IF 0.18 0.1 + 0.038°SL 0.1 +0.039°SL 0.07 + 0.041°SL
tPLH 0.59 0.50 + 0.040"SL 0.51 +0.040°SL 0.50 + 0.040°SL
\PHL 0.29 0.24 + 0.026°SL 0.25 + 0.021°5L 0.26 + 0.020°SL
S0to Y2 R 0.29 0.11 + 0.089°SL 0.10 + 0.092°SL 0.08 + 0.093°SL.
tF 0.16 0.09 + 0.037°SL 0.08 + 0.040°SL 0.05 +0.041°5L
PLH 027 0.18 + 0.042°SL 0.19 + 0.040°SL 0.19 + 0.040°SL
TPHL 0.41 0.35 + 0.029°SL 0.37 +0.021°SL 0.39 + 0.020°SL
Sttov2 R 0.30 0.13 + 0.087°SL 0.12 + 0.097°SL 0.09 + 0.093°SL
tF 0.20 0.13 + 0.034°SL 0.12 + 0.038°SL 0.07 + 0.041°SL
tPLH 0.29 0.21 + 0.042°SL 0.21 + 0.040°5L 0.21 + 0.040°SL
tPHL 0.35 0.30 + 0.027°SL 0.31 +0.021°SL 0.33 + 0.020°5L
S0to Y3 R 0.30 0.13 + 0.087°SL 011 +0.091°SL 0.09 + 0.093°SL
tF 0.19 0.12 + 0.036°SL 0.11 +0.039°SL 0.07 +0.041°5L
tPLH 0.7 0.18 + 0.043°SL 0.19 + 0.040°SL 0.19 + 0,040°SL
'PHL 0.42 0.36 + 0.029°SL 0.38 + 0.021°SL 0.40 + 0.020°SL
S1to Y3 R 0.31 0.13 + 0,087°5L 0.12 + 0.091°SL 0.09 + 0.093°SL
IF 0.21 0.14 + 0.034°SL 0.13 + 0.038'SL 0.08 + 0.041°SL
*Ranget : SL <3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00 < SL
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DC4D2
2>4 Non-Inverting Decoder with 2X Drive

DC4D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %«Ia-lzygra%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 059 055 + 0.024°SL 0.55 + 0.022°SL 056 + 0.027°SL
tPHL 0.30 0.27 + 0.016°SL 0.28 + 0.012°SL 0.31 +0.010°SL

S0to YO R 023 0.13 + 0.047°SL 0.12 + 0.051°SL 0.10 + 0.052°SL
tF 0.5 0.1+ 0.019°SL 0.1 + 0.020°SL 0.09 + 0.020°SL
tPLH 059 0.54 + 0.023°5L 0.55 + 0.022°SL 0.55 + 0.022°SL
TPHL 0.3 0,32+ 0.018°SL 034 + 0.012°SL 0.38 + 0.010°5L

Stto Y0 R 0.23 0.13 + 0.049°SL 0.12 + 0.057°SL 0.10 + 0.062"SL
tF 0.17 0.13 + 0.021°SL 0.13 + 0.019°SL 0.2 + 0.020°SL
PLH 0.31 0.26 + 0.024°SL 027 + 0.022°SL 0.27 + 0.021°5L
tPHL 0.37 0.33+ 0.018°SL 0.35 + 0.012°SL 0.38 + 0.010°SL

S0to Y1 tR 0.24 0.14 + 0.049°SL 0.14 + 0.050°SL 017 +0.052°SL
tF 0.18 0.14 + 0.017°SL 0.14 + 0.019°SL 0.17 +0.020°SL
PLH 0,59 0.54 + 0.024°SL 0.54 + 0.022°SL 0.5 +0.021°SL
TPHL 0.36 0.32 + 0.018°SL 0.34 + 0.012°SL 037 +0.010°5L

S1to V1 R 0.23 0.13 + 0.050°SL 0.12 + 0.051°SL 0.10 + 0.052°SL
tF 017 0.13 + 0.020°SL 0.13 + 0.019°SL 0.11 + 0.020°SL
tPLH 0.59 0.55 + 0.024°SL 0.55 + 0.022°SL 0.56 + 0.021°SL
TPHL 0.30 0.27 + 0.017°SL 0.08 + 0.012°SL 0.31 + 0.010°SL

S0to Y2 R 0.23 0.13 + 0.047°SL 0.12 + 0.051°SL 0.10 + 0.052°5L
tF 0.15 0.1+ 0019°SL 0.17 + 0.020°SL 0.09 + 0.020°SL
tPLH 0.28 0.23 + 0.024°SL 0.24 + 0.022°SL 0.24 + 0.021°5L
tPHL 0.43 0.39 + 0.019°SL 0.41 + 0.012°SL 0.45 + 0.010°5L

S1to¥2 R 024 0.15 + 0.049°SL 0.14 + 0.050°SL 0.11 + 0.052°SL
tF 0.20 0.17 + 0.016°SL 0.16 + 0.018°SL 0.13 + 0.020°SL
tPLH 0.31 0.6 + 0.024°SL 027 + 0.022°SL 0.27 +0.021°SL
TPHL 0.37 0.33+ 0.018°SL 0.35 + 0.012°SL 0.38 + 0.010°5L

S0to Y3 R 0.24 0.14 + 0.049°SL 0.14 + 0.051°SL 0.11 + 0.052°SL
tF 0.18 014+ 0.017°SL 0.14 + 0.019°SL 0.17 +0.020°5L
PLH 028 0.23 + 0.024'SL 023 +0.022°SL 0.24 +0.021°5L
tPHL 0.43 0.39 + 0.019°SL 0.41 + 0.012°SL 0.45 + 0.010°SL

Sito Y3 R 0.24 0.14 + 0.049°SL 0.14 + 0.050°SL 0.11 +0.052°SL
tF 0.19 0.16 + 0.018°SL 0.16 + 0.018°SL 0.13 + 0.020°5L

*Range1 : SL < 3.00, "ﬁangeZ :3.00 £ SL £20.00, *Range3:20.00<SL
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DC4D4
2>4 Non-Inverting Decoder with 4X Drive

DC4D4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiy 2['(1)301 Delay Equations [ns]
i Rangeit* Range2* Range3*
1PLH 0.66 0.63 + 0.014°SL 0.64 +0.011°SL 0.65+ 0.011°SL
TPHL 0.36 0.34 + 0.010°SL 0.35 + 0.007°SL 0.38 + 0.006°SL
S0to YO R 0.21 0.17 + 0.022°5L 0.16 + 0.025°SL 014+ 0.026°SL
tF 0.18 0.16 + 0.009°SL 0.16 +0.010°'SL | 0.15+ 0.010°SL
tPLH 0.65 0.62 + 0.013°SL 0.62 + 0.011°SL 0.64 + 0.011°SL
tPHL 0.41 0.39 + 0.017°SL 0.40 + 0.008°SL 0.44 + 0.006°SL
SttoY0 1R 0.21 0.17 + 0.023'SL 0.16 + 0.025°SL 0.14 + 0.026°SL
tF 0.20 0.18 + 0.010°SL 0.18 + 0.010°SL 018+ 0.010°SL
tPLH 0.38 0.36 + 0.013°SL 0.36 + 0.011°SL 0.37 + 0.010°SL
TPHL 0.43 0.41 + 0.010°SL 0.42 + 0.007°SL 0.45 + 0.006°SL
S0to Y1 R 0.22 0.18 + 0.020"SL 0.17 + 0.023°SL 0.15 + 0.024°SL
IF 0.20 0.18 + 0.009°SL 0.18 + 0.009°SL 0.17 + 0.009°SL
1PLH 0.64 0.61 +0.013°SL 0.62 + 0.011°5L 0.63 + 0.010°SL
PHL 0.41 0.39 + 0.017°SL 0.40 + 0,008°SL 0.44 + 0.006°SL
S1o V1 R 0.20 0.16 + 0.022°SL 0.16 + 0.023°SL 0.14 + 0.024°SL
IF 0.20 0.7 +0.017°8L 0.18 + 0.009°SL 0.17 + 0.010°SL
tPLH 0.66 0.63 + 0.014°SL 0.64 +0.011°SL 0.65 + 0.011°SL
PHL 0.36 0.34 % 0.011°6L 0.35 + 0.007°SL 0.38 + 0.006°SL
S0to'Y2 R 0.21 0.17 +0.022°SL 0.16 + 0.025°SL 0.14 + 0.026°SL
I 0.18 0.16 + 0.008°SL 0.16 + 0.010°5L 015 + 0.010°SL
tPLH 0.34 0.32 + 0.013°SL 0.32 + 0.011°5L 033+ 0.011°SL
TPHL 0.48 0.46 + 0.012°SL 0.47 + 0.008°5L 057+ 0.006°SL
SttoY2 R 0.22 0.18 + 0,022°SL 0.17 + 0.024°SL 0.5+ 0.025°SL
IF 0.22 0.20 + 0.009°SL 0.20 + 0.009°SL 0.20 + 0.009°SL
PLH 0.38 0.36 + 0.013°5L 0.36 + 0.011°SL 037 + 0.010°SL
tPHL 0.43 041 +0.010°SL 0.42 + 0.007°5L 0.45 + 0.006°SL
S0to Y3 1R 0.22 0.18 + 0.021°SL 0.17 + 0.023°SL 0.5+ 0.004°L
tF 0.20 0.18 + 0.009°SL 0.18 + 0,009°5L 0.17 + 0.009°SL
tPLH 0.34 0.31 + 0.012°SL 0.32 + 0.011°SL 0.33 + 0.010°SL
PHL 0.48 046+ 0.017°SL 0.47 + 0.008°SL 0.51 + 0.006°SL
S1toY3 R 0.22 0.18 + 0.020°SL 0.17 + 0.023°SL 0.15 + 0.024°SL
tF 0.22 0.20 + 0.009°SL 0.20 + 0.009°SL 0.19 + 0.009°SL
"Range? : SL <3.00, *Range2: 300 SLZ 20,00, *Range3: 20,00 < SL
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DC4i/DC4ID2/DC4ID4
2>4 inverting Decoder with 1X Drive, 2X Drive or 4X Drive

Inputs: SO, S1 |

YNG Oo—a
Outputs: YNO, YN1, YN2, YN3
Input Loading (SL): - s2 YN o—m
-DCAl: Al : 3
- DC4ID2: All: 3 S YNz O
-DC4ID4: AlIl: 3 YNI [o—=a
Maximum Fanout (Rec. SL):
-DC4l: 28
- DC4ID2: 56 Symbol
-DC4ID4: 112
Gate Count:
-DCal: 5
-DC4ID2: 9
-DC4ID4: 13
S1 S0 YNO | YN1T [ YN2 [ YN3
0 0 0 1 1 1
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0
Truth Table

A
SB D a WDYNEJ
A %\‘ 4 A
s @»*—DYI\H
S1 D— = N
a pand2 YN2
—A-En%" i
A
s @Y—DYN:’;

Schematic
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DC4l
2>4 Inverting Decoder

DC4l Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %7_“! 2[?)?)] Delay Equations [ns]
' Range1* Range2* Range3*
PLH 024 0.16 + 0.042°SL 0.16 + 0.041°SL 016 + 0.041°SL
TPHL 0.46 0.38 + 0.036"SL 0.40 + 0.031°SL 0,41 + 0.031°5L
S0 to YNO R 0.33 0.14 + 0.092°SL 0.14 +0.094'SL 0.12 + 0.095°SL
3 0.28 0.16 + 0.0680°SL 0.15 + 0.065°SL 0.11 + 0.067°SL
PLH 0.29 0.21 + 0.041°SL 0.21 + 0.041°SL 0.21 + 0.041°SL
TPHL 0.45 0.38 + 0.034°SL 0.39 + 0.031°SL 0.39 + 0.030°SL
$110 YNO R 0.40 0.22 + 0.087"SL 0.20 + 0.094°SL 0.18 + 0.095°SL
tF 0.07 0.15 + 0.059°SL 0.14 + 0.065°SL 0.10 + 0.067°SL
'PLA 0.3 0.21 +0.057°SL 0.24 + 0.042°SL 0.24 + 0.042°SL
TPHL 0.16 0.07 +0.048°SL 0.11 7 0.033°SL 0.16 + 0.031°5L
S0to YN1 R 0.49 0.32 + 0.085°SL 0.29 + 0.095°SL 017 + 0.101°SL
tF 0.44 0.32 + 0.080°5L 0.31 + 0.062°SL 0.21 + 0,067°SL
PLH 0.30 0.22 + 0.043°SL 0.22 + 0.043°SL 0.22 + 0.043°SL
TPHL 0.45 0.38 + 0.033°SL 0.39 + 0.031°SL 0.39 + 0.031°SL
§1to YN1 R 0.42 0.23 + 0.094"SL 0.21 +0.101°SL 0.19 + 0.102°SL
tF 0.28 0.16 + 0.061°SL 0.14 + 0.067°SL 0.10 + 0.069°SL
PLH 0.24 0.16 + 0.042°SL 0.16 + 0.041°SL 0.16 + 0.041°SL
TPHL 0.46 0.38 + 0.036°SL 0.40 + 0.031°SL 0.41 + 0.031°SL
S0to YN2 R 0.33 0.14 + 0.097°5L 0.14 +0,094'SL 0.12 + 0.095°SL
IF 0.28 0.16 + 0.060°SL 0.15 + 0.065°SL 0.1+ 0.067°SL
1PLH 0.37 0.28 + 0.044°5L 0.29 + 0.039°5L 0.28 + 0.040°SL
TPHL 0.13 0.04 + 0.042°5L 0.07 + 0.031°SL 0.10 + 0.030°SL
§1to YN2 R 0.54 0.39 + 0.077°SL 0.36 + 0.087°SL 0.23 + 0.094°SL
IF 0.40 0.30 + 0.057°5L 0.27 + 0.060°SL 0.17 + 0.065°SL
PLH 0.32 021 + 0.051°5L 0.24 + 0.042°SL 024 + 0.042°5L
tPHL 0.16 0.07 + 0.048°SL 011 +0.033°SL 0.16 + 0.031°5L
S0toYN3 g 0.49 0.32 + 0.085°SL 0.29 + 0.095°SL 0.17 + 0.101°SL
tF 0.44 0.32 + 0.060°SL 031 +0.062°SL 0.21 + 0.067°SL
TPLH 0.38 0.29 + 0.045'SL 0.30 + 0.041°SL 0.28 + 0.042°SL
tPHL 0.12 0.04 + 0.042°5L 0.07 + 0.032°SL 0.09 + 0.031°SL
S1oWN3 g 0.57 0.40 + 0.083°SL 0.37 + 0.095°SL 024+ 0.101°SL
IF 0.41 0.30 + 0.053SL 0.27 + 0.063°SL 0.17 + 0.068°SL
*Range! : SL <3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

3-199
HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology, Inc.




DC4iD2
2>4 Inverting Decoder with 2X Drive

DC4ID2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %t'a!z!?)%] Delay Equations [ns]
Ranget* Range2* Range3*
PLA 0.20 0.15 + 0.022°SL 0.15 + 0.0217°SL 0.15 + 0.027°5L
TPHL 052 0.48 + 0.020°SL 0.50 + 0.014°SL 0.55 + 0.011°SL
SOto YNO R 0.22 0.13 + 0.048°SL 0.12 + 0.057°SL 0.09 + 0.052°SL
I 0.22 0.18 + 0.021°SL 0.18 + 0.020°SL 0.17 + 0.020°SL
1PLH 0.24 0.19 + 0.023°SL 0.19 +0.021°SL 0.19 + 0.021°SL
TPHL 0.50 0.46 + 0.020°5L 0.48 + 0.014°SL 053+ 0.011°SL
S$1t0 YN0 R 0.23 0.14 + 0,048°SL 0.13 +0.057°SL 0.10 + 0.052°SL
tF 0.22 0.18 + 0,020°SL 0.18 + 0.020°SL 0.18 + 0.020°SL
tPLH 053 0.48 + 0.023°SL 049+ 0.022°SL 0.49 + 0.022°SL
tPHL 0.41 0.37 + 0.020°SL 0.39+0.074°SL 0.45 +0.011°SL
S0to YN R 0.21 017+ 0.050°SL 0.10 + 0.057°SL 0.09 + 0.052°SL
tF 0.02 0.18 + 0.018°SL 0.17 + 0.020°SL 0.17 + 0.020°SL
PLA 0.4 0.19 + 0.023°SL 0.20 + 0.021°SL 0.19 + 0.021°SL
tPHL 0.50 0.46 + 0.020°5L 0.48 +0.014°SL 0.53 +0.017°5L
S1to YN1 R | 023 0.13 + 0.048°SL 0.13 + 0.051°SL 0.10 + 0.052°SL
tF 0.22 0.18 + 0.020°SL 0.18 + 0.020°SL 0.18 + 0.020°SL
PLH 0.19 0.15 + 0.022°SL 0.15 + 0.021°SL 0.15 + 0.021°SL
tPHL 052 0.48 + 0.020°SL 0.50 +0.014°SL 0.55 + 0.011°SL
S0to YN2 R 0.22 0.13 + 0.048°SL 0.12 + 0.051°SL 0.09 + 0.052°SL
tF 0.22 0.18 + 0.021°SL 0.18 + 0.020°SL 0.17 + 0.020°SL
PLA 056 0.51 + 0.023°SL 052 +0.021°5L 0.52 + 0.021°5L
tPHL 0.44 0.40 + 0.020°SL 0.42 +0.014°SL 0.47 +0.011°5L
S1to YN2 R 022 012 + 0.050°5L 011 +0.051°SL 0.09 + 0.052°SL
IF 0.21 0.17 + 0.019°SL 0.17 + 0.020°SL 0.17 +0.020°5L
tPLH 053 0.48 + 0.023°5L 0.49 + 0.022°SL 0.49 + 0.002°5L
tPHL 0.41 0.37 + 0.020°SL 0.39 + 0.014°SL 0.45 + 0.011°6L
S0to YN3 R 0.21 017+ 0.050°SL 0.10 + 0.057°SL 0.09 + 0.052°SL
IF 0.22 0.18 + 0.018°SL 0.18 +0.020°SL 0.17 + 0.020°SL
LA 0.56 0.51 + 0.003°SL 0.52 +0.021°SL 0.52 + 0.022°5L
tPHL 0.44 0.40 + 0.021°SL 0.42+0.014°SL 0.47 +0.011°SL
S1to YN3 R 022 0.12 + 0.050°SL 0.1 +0.057°SL 0.09 + 0.052°SL
IF 0.21 0.18+ 0.019°SL 0.7 + 0.020°SL 0.17 + 0.020°SL

*Range1: SL <3.00, *Range2:3.00 £ SL £20.00, *Range3 :20.00 < SL
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DC4iD4
2>4 Inverting Decoder with 4X Drive

DC4ID4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! Jr(')%] Delay Equations [ns}

" Ranget* Range2* Range3*
tPLH 0.26 023+ 0.012°SL 023+ 0017°SL 024+ 0.011°SL
tPHL 0.62 0.60 + 0.012°SL 0.61 + 0.009°SL 0.65 + 0.007°SL

S0to YNO 1R 019 0.15 + 0.022°SL 0.14 + 0.025°SL 0.12 + 0.026°SL
tF 0.28 0.25 + 0.011°SL 0.26 + 0.010°SL 027 + 0.010°SL
tPLH 0.9 0.27 + 0.011°SL 027+ 0.011°SL 027 +0.017°SL
tPHL 0.60 0.57 + 0.013°SL 0.58 + 0,009°SL 0.62 + 0.007°SL

110 YNO 1R 0.20 0.15 + 0.023°SL 0.15 + 0.025°5L 0.13 + 0.026°SL
tF 0.28 0.25 + 0.012°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
'PLH 057 0.55 + 0.017°SL 0.5 + 0.011°SL 0.55 + 0.011°SL
tPHL 052 0.50 + 0.012°SL 051+ 0.009°SL 0.55 + 0.007°SL

SO0to YN1 1R 0.18 0.13 + 0.024°SL 0.13 + 0.025°SL 0.11 +0.026°SL
tF 0.27 0.25 + 0.011°SL 0.25 + 0.010°SL 027 + 0.010°SL
tPLH 0.29 0.27 + 0.012°SL 027+ 0.011°SL 0.08 + 0.011°SL
tPHL 0.60 0.57 + 0.013°SL 0.59 + 0.009°SL 0.63 + 0.007°SL

S$1to YN1 1R 0.20 0.15 + 0.024°SL 0.15 + 0.025°SL 0.13 + 0.026°'SL
tF 0.28 0.25 + 0.013°SL 0.26 + 0.010°SL 0.27 + 0.010°SL
tPLH 0.25 0.23 + 0.012°SL 023+ 0.011°SL 004 + 0.011°SL
tPHL 0.62 0.60 + 0.012°SL 0.61 + 0.009°SL 0.65 + 0.007°SL

S0to YN2 R 0.19 0.15 + 0.022°SL 0.14 + 0.025°SL 0.12 + 0.026°SL
tF 0.28 0.25 + 0.011°SL 0.26 + 0.010°SL 027 + 0.010°SL
PLH 0.60 0.57 + 0.012°SL 0.58 + 0.011°SL 0.58 + 0.017°SL
tPHL 0.55 0.52 + 0.012°5L 0.53 + 0.009°SL 0.58 + 0.007°SL

S1to YN2 R 018 0.13 + 0.025°SL 013+ 0.025°5L 0.11 + 0.026°SL
IF 027 0.25 + 0.011°SL 0.25 + 0.010°SL 0.26 + 0.010°SL
tPLH 057 0.55 + 0.017°SL 0.5+ 0.011°SL 0.55 + 0.011°SL
tPHL 052 0.50 + 0.012°SL 051+ 0.009°SL 0.55 + 0.007°SL

S0to YN3 1R 0.18 0.13 + 0.024°SL 013+ 0.025°SL 011 +0.026°SL
tF 0.27 0.25 + 0.011°SL 0.25 + 0.010°SL 027 + 0.010°SL
TPLH 0.60 0.58 + 0.012°SL 058+ 0.011°SL 0.58 + 0.0117°SL
tPHL 0.55 0.53 + 0.013°SL 0.54 + 0.009°SL 0.58 + 0.007°SL

S1t0 YN3 R 0.18 0.14 + 0.024°SL 0.3+ 0.025°SL 0.11 + 0.026°SL
tF 027 0.25 + 0.012°SL 0.25 + 0.010°SL 0.26 +0.010°SL

*Range1 : SL < 3.00, *ﬁangeZ :3.00 £ SL£20.00, *Range3:20.00 < SL
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MX2/MX2D3
2>1 Non-Inverting MUX with 1X Drive or 3X Drive

Inputs: DO, D1, 8

Output: Y
Input Loading (SL): MX2
-MX2: DO, D1:1 B—Da
S:2
- MX2038:.L2)0, Di1:1 | - D1 S Y
Maximum Fanout (Rec. SL):
- MX2: 28
- MX2D3: 84
Gate Count:
mbol
- MX2: 3 Symbo
- MX2D3: 4
DO D1 S Y
0 X 0 0]
1 X 0 1
X 0 1 0
X 1 1 1
Truth Table
D& Afny

A %‘f _L A@‘g Y
D1 4 }@r—ﬂ

—l—C

Schematic
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MX2/MX2D3
2>1 Non-Inverting Mux with 1X Drive or 3X Drive

MX2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %f_'iyzl'a%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.51 0.43 + 0.043°SL 0.43 + 0.041°SL 0.43 + 0.0417°SL
tPHL 0.43 0.37 + 0.032°SL 0.40 + 0.023°SL 0.45 + 0.020°SL

StoY R 0.31 0.12 + 0.092°SL 0.1+ 0.096"SL 0.09 + 0.097°SL
G 0.21 0.13 + 0.041°SL 014+ 0.037°SL 0.13 + 0.037°SL
tPLH 0.36 0.28 + 0.043°SL 0.28 + 0.041°SL 028 + 0.041°5L
tPHL 051 0.44 + 0.035°SL 0.47 + 0.023°SL 0.54 + 0.020°SL

DOt ¥ R 0.32 0.14 + 0.097"SL 0.12 + 0.095°SL 0.09 + 0.097°SL
G 024 0.17 + 0.036"SL 0.17 + 0.036"SL 0.15 + 0.037°SL
tPLH 0.36 0.27 + 0.043°SL 0.28 + 0.041°SL 0.27 + 0.041°SL
IPHL 052 0.45 + 0.035°SL 0.48 + 0.024°SL 0.55 + 0.020°SL

DitoY R 0.32 0.3+ 0.091°SL 0.12 + 0.095°SL 0.09 + 0.097°SL
iF 0.24 0.16 + 0.040°SL 0.17 + 0.036"SL 0.16 + 0.037°SL

*Ranget: SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL

MX2D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_I:y 2[?)%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.52 0.49 + 0.016*SL 0.49 +0.014*SL 0.51 +0.013*SL
tPHL 0.45 0.42 + 0.015*SL 0.43 +0.011*SL 0.48 + 0.008*SL

Sto¥ R 0.21 0.15 + 0,028°SL 0.14 + 0.080°SL 0.13 +0.031°SL
tF 0.19 0.16 + 0.016*SL 0.17 +0.014*SL 0.19 +0.013*SL
tPLH 0.38 0.35 + 0.016*SL 0.36 +0.014*SL 0.37 + 0.013*SL
tPHL 0.54 0.51 +0.015*SL 0.52 +0.011*SL 0.57 + 0.008*SL

Doto'Y R 0.22 0.16 + 0.029°SL 0.16 + 0.030°SL 0.14 + 0.031°SL
tF 0.23 0.21 +0.012*SL 0.20 +0.013*SL 0.22 +0.012*SL
tPLH 0.38 0.35+0.016*SL 0.35 + 0.014*SL 0.36 +0.013*SL
tPHL 0.55 0.52 + 0.015"SL 0.53 +0.011*SL 0.58 + 0.009*SL

DitoY tR 0.22 0.16 + 0.029"SL 0.16 + 0.030*SL 0.13 +0.031*SL
tF 0.23 0.21 +0.013"SL 0.21 +0.013*SL 0.22 +0.013*SL

*Ranget : SL <3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL
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MX2X4/MX2D2X4

4-Bit 2>1 Non-Inverting MUX, 1X Drive or 2X Drive

Inputs: DOO, D10, DO1, D11, D02, D12, MX2X4
D03, D13, S
Outputs: YO, Y1, Y2, Y3 . g?g ‘\f .
Input Loading (SL): —pai y2 l—=
- MX2X4:All : 1 —{D11 ¥3 —n
- MX2D2X4:D: 1,S: 4 —{Da2
Maximum Fanout (Rec. SL): B—D12
- MX2X4: All : 28 ®—1D33
- MX2D2X4: 56 R
Gate Count: s
- MX2X4: 11 I
- MX2D2X4: 13,
Symbol
S YO Y1 Y2 Y3
0 D00 - DOt D02 DO3
1 D10 D11 D12 D13
Truth Table
Do Det D@2 D23

D1 D11
08
o Y

D1

D12
MX2
)
¥ o

D13
Mx2
b
o1 ¥

:

:

L v

Schematic

|— Y2 Y3
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MX2X4
4-Bit 2>1 Non-Inverting MUX

MX2X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when iR and tg = 0.80ns]} (SL: Standard Load)
Path Parameter %ila! 2[%%] Delay Equations [ns}]

* Range1* Range2* Range3*
1PLH 0.68 0.60 + 0.042°SL 0.60 + 0.040°SL_ 061 + 0.040°SL
tPHL 0.73 0.66 + 0.034°SL 0.69 + 0.023°SL 0.75 + 0.020°SL

StoY0 R 0.30 0.12 + 0.089°SL 0.11 + 0.093°5L 0.09 + 0.094°SL
3 0.02 0.14 + 0.041°SL 0.15 +0.037°SL 0.13 + 0.038°5L
tPLH 0.35 0.27 + 0.041°SL 0.27 + 0.040°SL 0.27 + 0.040°SL
tPHL 0.51 0.44 + 0.034°SL 0.47 +0.023°SL 0.53 + 0.020°SL

D00 to YO R 0.31 0.14 + 0.086°SL 0.12 + 0.092°SL 0.09 + 0.094°SL
3 0.24 0.17 + 0.036°SL 0.16 + 0.037°SL 0.15 + 0.038"SL
tPLH 0.35 0.26 + 0.042°SL 0.27 + 0.040°SL 0.27 + 0.040°SL
tPHL 051 0.44 + 0.035°SL 0.48 + 0.024°SL 0.54 + 0.020°SL
D10t YO R 0.31 0.14 + 0.086°SL 0.12 + 0.092°SL 0.09 + 0.094°SL
tF 0.24 0.16 + 0.039°SL 0.17 + 0.037°SL 0.15 + 0.038°SL
tPLH 0.68 0.60 + 0.042°SL 0.61 + 0.040°SL 0.61 + 0.040°SL
tPHL 0.73 0.66 + 0.034°SL 0.69 + 0.023°SL 0.75 + 0.020°SL

StoY1 R 0.30 0.12 + 0.089°SL 0.11 + 0.092°SL 0.09 + 0.094°SL
G 0.22 0.14 + 0.041°5L 0.15 + 0.037°SL 0.14 + 0.038°SL
tPLH 0.36 0.27 + 0.041°SL 0.28 + 0.040°SL 0.28 + 0.040°SL
1PHL 051 0.4 + 0.034"SL 0.47 + 0.023°5L 0.53 + 0.020°SL

DO1to Y1 R 0.31 0.14 + 0.086°SL 0.12 + 0.092°SL 0.09 + 0.094°SL
tF 0.24 0.7 +0.036°SL 0.17 + 0.037°SL 0.15 + 0.038°SL
tPLH 0.35 0.27 + 0.041°SL 0.27 + 0.040°SL 0.27 + 0.040°SL
tPHL 0.51 0.44 + 0.035"SL 0.48 + 0.024°SL 0.54 + 0.020°SL
D11 to Y1 R 0.31 0.14 + 0.086°SL 0.12 + 0.092°SL 0.09 + 0.094"SL
G 0.24 0.16 + 0.039°SL 0.17 + 0.037°SL 0.16 + 0.038°SL
1PLH 0.68 0.60 + 0.042°5L 0.61 + 0.040°SL 0.61 + 0.040°SL
TPHL 0.73 0.66 + 0.034°SL 0.69 + 0.023°SL 0.75 + 0.020°SL

StoY2 R 0.30 0.12 + 0.089°SL 0.11 + 0.092°SL 0.09 + 0.094"SL
IF 0.22 0.14 + 0.040°5L 0.15 + 0.037°SL 013+ 0.038°SL
1PLH 0.36 0.27 + 0.041°SL 0.28 + 0.040°SL 0.28 + 0.040°SL
tPHL 0.51 0.4 + 0.034°SL 0.47 + 0.023°SL 053+ 0.020°SL

D02to Y2 R 0.31 0.14 + 0.086°SL 0.12 + 0,092°SL 0.09 + 0.094"SL
TF 0.24 0.17 + 0.036"SL 0.17 + 0.037°SL 0.5 + 0.038"SL
TPLH 0.36 0.27 +0.042°SL 0.28 + 0,040°SL 0.28 + 0.040°5L
'PHL 0.51 0.44 + 0.035°SL 0.47 + 0.024°SL 0.54 + 0.020°SL
D12toY2 R 0.31 0.14 + 0.086°SL 0.12 + 0.092°SL 0.09 + 0.094"SL
tF 0.24 0.6 + 0.039°SL 0.17 +0.037°SL 0.16 + 0.038°5L
1PLH 0.68 0.60 + 0.042°SL 0.60 +0.040°SL 0.61 + 0.040°SL
TPHL 073 0.66 + 0.034°SL 0.69 + 0.023°SL 0.75 + 0.020°SL

StoY3 R 0.30 0.12 + 0.089°SL 0.11 + 0.093°SL 0.09 + 0.094°SL

1 022 0.14 + 0.041°SL 0.15 + 0.037°SL 043+ 0.038°SL
*Range1:SL<3.00, *Range2:3.00 < SL=20.00, *Range3:20.00 <SL
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MX2X4

4-Bit 2>1 Non-Inverting MUX

MX2X4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %7_'?2[%] Detay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.35 0.27 + 0.041*SL 0.27 +0.040*SL 0.27 +0.040"SL
tPHL 0.51 0.44 + 0.034*SL 0.47 +0.023*SL 0.53 + 0.020"SL

DO3to¥3 1™p 0.31 0.14 + 0.086°SL 0.12 + 0.092"SL 0.09 + 0.094°SL
tF 0.24 0.17 + 0.036"SL 0.16 + 0.037*SL 0.15 + 0.038*SL
tPLH 0.35 0.26 + 0.042*SL. 0.27 +0.040*SL 0.27 +0.040*SL
tPHL 0.51 0.44 + 0.035"SL 0.48 +0.024*SL 0.54 + 0.020*SL

Di3to¥s ™ig 0.31 0.14 + 0.086°SL 0.12 + 0.092°SL 0.09 + 0.094"SL
tF 0.24 0.16 + 0.039*SL 0.17 + 0.037*SL 0.15 + 0.038*SL

*Range1: SL <3.00, *Range?2:3.00 £ SL £ 20.00, *Range3:20.00< SL
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MX2D2X4
4-Bit 2>1 Non-Inverting MUX,2X Drive

MX2D2X4 SwitchingZCharacteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! ;,6%] Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 0,69 0.65 + 0.024°SL 0,65 + 0.022°SL 0.66 + 0.021°5L
tPHL 0.73 0.69 + 0,021°SL 0.71 + 0.014°SL 0.77 + 0.0117°SL

Sto Y0 tR 0.23 0.14 + 0.049°SL 0.13 + 0.051°SL 0.11 + 0.052°SL
tF 0.21 0.17 + 0.020°SL 0.17 + 0.020°SL 0.18 + 0.020°SL

'PLH 0.6 0.31 + 0.024°SL 0.32 + 0.022°SL 032 + 0.021°SL

tPHL 0.51 0.47 + 0.021°SL 0.49 7 0.014°SL 0.55 + 0.0117°SL

D00 to YO iR 0.25 0.1 + 0.049°SL 0.14 + 0.050°SL 0.11 + 0.062°SL
tF 0.23 0.19 + 0.020°SL 0.19 + 0.020°SL 0.19 + 0.019°SL

PLH 0.35 0.31 + 0.024°SL 031+ 0.022°SL 0.32 + 0.021°SL

tPHL 052 0.48 + 0.021°SL 0.50 + 0.015°SL 0.56 + 0.012°SL

D10to YO tR 025 0.15 + 0.048°SL 0.14 + 0.050°SL 0.11 +0.062°SL
tF 0.23 0.19 + 0.020°SL 0.19 + 0.020°5L 0.20 + 0.019°SL

tPLH 0.70 0.65 + 0.024°SL 0.66 + 0.022°SL 067 +0.027°SL

tPHL 0.73 0.68 + 0.021°SL 070 + 0.014°SL 077 +0.011°SL

StoY1 R 024 0.15 + 0.047°SL 0.13 + 0.051°SL 0.11 + 0.062°SL
tF 0.20 0.16 + 0.021°SL 017 + 0.020°SL 0.18 + 0.019°SL

'PLH 0.37 0.32 + 0.024°SL 0.33 + 0.022°SL 033 + 0.021°SL

tPHL 051 0.46 + 0.021°SL 0.48 + 0.014°SL 055+ 0.017°SL

DO1to Y1 1R 025 0.15 + 0.048°SL 0.14 + 0.051°5L 0.12 + 0.052°SL
tF 0.22 0.19 + 0.019°SL 0.19 + 0.019°SL 0.19 + 0.019°SL

tPLH 0.36 0.32 + 0.024°SL 032 + 0.022°SL 0.33 + 0.021°5L

tPHL 051 0.47 + 0.021°SL 049+ 0.015°SL 0.55 + 0.017°SL

Ditto Y1 R 0.95 0.15 + 0.049°SL 0.14 + 0.050°SL 0.11 + 0.052°SL
tF 023 0.19 + 0.020°5L 0.19 + 0.019°SL 0.20 + 0.019°SL

TPLH 0.70 0.65 + 0.024°SL 0.66 + 0.022°5L 0.66 + 0.021°SL

tPHL 073 0.68 + 0.021°SL 0.70 + 0.014°SL 0.76 + 0.017°5L

StoYe 1R 023 0.14 + 0.049°SL 013+ 0.051°SL 0.11 +0.052°SL
tF 0.20 0.16 + 0.021°SL 0.7 + 0.020°SL 0.18 + 0.019°6L

'PLH 0.36 0.32 + 0.024°SL 0.32 + 0.022°SL 033+ 0.021°5L

tPHL 051 0.47 + 0.021°SL 0.49 + 0.014°SL 0.55 + 0.017°SL

D02to Y2 R 0.25 0.15 + 0.049°SL 0.14 + 0.050°5L 0.11 +0.052°SL
tF 0.22 0.18 + 0.019°SL 0.18 + 0.019°SL 0.19 + 0.019°SL

'PLH 0.36 0.32 + 0.004°SL 032+ 0.022°SL 0.33 + 0.0217°SL

tPHL 051 0.47 + 0.021°SL 0.49 + 0.015°SL 0.55 + 0.017°SL

D12to Y2 R 025 0.15 + 0.049°SL 0.14 + 0.050°SL 0.11 + 0.052°SL
tF 023 0.19 + 0.020°SL 0.19 + 0.019°SL 0.20 + 0.019°SL

1PLH 0.70 0.65 + 0.024°SL 0.65 + 0.022°SL 0,66 + 0.021°SL

TPHL 073 0.69 + 0.021°SL 071+ 0.014°SL 0.77 + 0.017°SL

StoY3 1R 023 0.14 + 0.048°SL 0.13 + 0.051°SL 0.17 + 0.052°SL
IF 0.21 0.17 + 0.020°SL 0.17 + 0.020°SL 0.18 + 0.020°SL

*Ranget : SL < 3.00, *Range2 :3.00= SL £20.00, *Range3:20.00 <SL
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MX2D2X4

4-Bit 2>1 Non-Inverting MUX,2X Drive

MX2D2X4 SwitchinQZCharacteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter [é?.la:y 45%] Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.36 0.31 +0.024"SL 0.32 + 0.022*SL 0.32 +0.021*SL
tPHL 0.51 0.47 +0.021"SL 0.49 + 0.014"SL 0.55 +0.011*SL

DO3to Y3 tR 0.95 0.15 + 0.049°SL 0.14 + 0.050°SL 0.11 +0.052°SL
tF 0.23 0.19 +0.020*SL 0.19 + 0.020*SL 0.19 +0.019"SL
tPLH 0.35 0.31 +0.024*SL 0.31 + 0.022*SL 0.32 +0.021*SL
tPHL 0.52 0.48 +0.021°SL 0.50 + 0.015"SL 0.56 +0.012"SL

D130 Y3 1R 0.25 0.15 + 0.048°SL 0.14 + 0.050°SL 0.11 + 0.052°SL
tF 0.23 0.19 +0.020*SL 0.19 + 0.020*SL 0.20 +0.019"SL

*Range1 : SL < 3.00, *Range? :3.00= SL £20.00, *Range3:20.00 < SL
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MX2l/MX2ID2/MX2ID3

2>1 Inverting MUX, 1X Drive, 2X Drive or 3X Drive

Inputs: DO, D1, S

Output: YN
Input Loading (SL): S: All : 2 MX21
- MX2I: DO, D1: 3 — D3
- MX2ID2: DO, D1: 4
- MX2ID3: D0, D1: 5
Maximum Fanout (Rec. SL): " D1 S YN
- MX2l: 28
- MX2ID2: 56
- MX2ID3: 84
Gate Count:
- MX21:2 Symbol
-MX21D2: 3
- MX2ID3: 3
S DO D1 YN
0 0 X 1
0 1 X 0
1 X 0 1
1 X 1 0
Truth Table
D&
A -y
-
a
D1
c
S ¥ T
Schematic
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MX2I/MX2ID2
2>1 Inverting MUX, 1X Drive or 2X Drive

MX2l Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %eda! 2[.,5%] Delay Equations [ns]
Range1* Range2* Range3*
tPLH 0.37 0.27 + 0.048°SL 0.29 + 0.040°SL 0.28 + 0.041°SL
TPHL 0.11 0.03 + 0.042°SL 0.08 + 0.025°SL 0.19 + 0.020°SL
D0to YN R 0.41 0.24 + 0.084°SL 0.22 + 0.092°SL 0.13 + 0.096°SL
IF 0.33 0.25 + 0.039°SL 0.27 + 0.034°SL 0.24 + 0.036"SL
'PLH 0.36 0.27 + 0.048°SL 0.29 + 0.040°SL 0.28 + 0.041°SL
TPHL 0.11 0.02 + 0.043°SL 0.08 + 0.026°SL 0.19 + 0.020°SL
Dito YN R 0.41 0.24 + 0 084°SL 0.2 + 0.092°SL 0.13 + 0.096"SL
tF 0.34 0.26 + 0.040°SL 0.27 + 0.034°SL 004 + 0.035°SL
'PLH 0.48 0.40 + 0.042°SL 0.40 + 0.041°SL 0.40 + 0.041°SL
TPHL 0.38 0.32 + 0.027°SL 0.34+ 0.021°SL 0.36 + 0.020°SL
StoWN R 0.29 0.10 + 0.094'SL 0.09 + 0.096°SL 0.08 + 0.097°SL
3 0.18 0.11 + 0.034'SL 0.11 + 0.036°SL 0.07 + 0.038°SL

*Range! : SL< 3.00, *Range2:3.00 = SL =20.00, *Range3:20.00 <SL

MX2ID2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila! 2[%%] Delay Equations [ns]
' Ranget* Range2* Range3*
TPLH 0.33 0.27 + 0.027°5L 0.29 + 0.020°5L 031 + 0.019°SL
TPHL 0.08 0.03 + 0.025°SL 0.06 + 0.016°SL 0.15 + 0.011°SL
DOto YN R 0.32 0.24 + 0.040°SL 0.23 + 0.042°SL 0.7 + 0.045°SL
I 0.30 0.26 + 0.021°SL 0.26 +0.018°SL 028 + 0.017°SL
tPLH 0.32 0.27 + 0.027°SL 0.29 + 0.020°SL 0.30 + 0.019°SL
tPHL 0.08 0.03 + 0.025"SL 0.06 + 0.016°SL 015+ 0.011°SL
Dito YN R 0.32 0.24 + 0.040°SL 0.23 + 0.042°SL 0.7 + 0.045°SL
IF 0.30 0.25 + 0.024°SL 0.27 + 0.018°SL 029+ 0.017°SL
1PLH 0.46 0.41 +0.022°SL 0.42 + 0.020°SL 0.42 + 0.020°SL
TPHL 0.38 0.34 + 0.017°SL 0.36 + 0.012°SL 0.39 + 0.010°SL
StoWN R 0.20 0.11 + 0.044°SL 0.10 + 0.046°SL 0.08 + 0.047°SL
I 0.16 0.12 + 0.018°SL 0.12 + 0.018°SL 0.10 + 0.019°SL

*Rangel : SL < 3.00, *Range2:3.00= SL<20.00, *Range3:20.00 <SL
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MX2ID3

2>1 Inverting MUX, 3X Drive

MX2ID3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parametor %?_'.:y 2[,&] Delay Equations [ns]
) Range1* Range2* Range3*
tPLH 0.33 0.30 + 0.019°SL 0.31 + 0.015°SL 0.33 + 0.014°SL
TPHL 0.08 0.05 + 0.018°SL 0.06 + 0.012°SL 0.14 + 0.009°SL
DOto YN R 0.31 0.25 +0.028°SL 0.24 + 0.031°SL 0.20 + 0.033"SL
tF 0.29 0.97 + 0.014°SL 0.27 + 0.013°SL 0.30 + 0.012°SL
tPLH 0.33 0.29 + 0.019°SL 0.30 + 0.015°SL 0.32 + 0.014°5L
TPHL 0.08 0.04 + 0.018°SL 0.06 + 0.012°SL 0.13 + 0.009°SL
DitoWN R 0.30 0.25 + 0.028°SL 0.24 + 0.031°SL 0.20 + 0,033"SL
tF 0.30 0.27 + 0.014°SL 027+ 0.013°SL 0.30 + 0.012°SL
tPLH 0.47 0.44 + 0.016°SL 0.45 + 0.014°SL 0.45 + 0.014"SL
tPHL 0.39 0.37 + 0.013°SL 0.38 + 0.009°SL 0.41 + 0.007"SL
Sto YN R 0.19 0.12 + 0.032°SL 012+ 0.033°SL 0.10 + 0.034"SL
tF 0.16 0.13 +0.015°SL 0.3+ 0.013°SL 013+ 0.013°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00 <SL
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MX2iX4/MX2ID2X4
4-Bit 2>1 Inverting MUX, with 1X Drive or 2X Drive

Inputs: DOO, D10, DO1, D11, D02, D12,

HDAS000-5.0V-rev. 1

D03, D13, S MX21X4
Outputs: YNO,-YN1, YN2, YN3 '—g‘:’g ::? o—=
Input Loading (SL): " 581 e o—=
- MX2iX4: D00, D10, DO1, D11, , o P
D12,D003,D13:3,S: 1 D22
- MX2ID2X4: D00, D10, DO1, D11, —D12
D02, D12, D03,D13: 4,S:1 B—1Da3
Maximum Fanout (Rec. SL): All i L
- MX21X4: 28 S
- MX2ID2X4: 56 l
Gate Count:
- MX21X4:7
- MX2ID2X4: 9 Symbol
S YNO VN1 YNZ VN3
0 D00 DO1 D02 DO3
1 D0 D11 Diz Di3
Truth Table
DG Do DE2 DE3
D1g D11 D12 D13
MX 21 W< 2l Mx2! WX 21
o0 o 02 08
g ma—l o g w»—‘ o g \mb—‘ M o5 W
® C C —
YNG YN1 YN2 YN3
Schematic
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MX21X4
4-Bit 2>1 Inverting MUX

MX2IX4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]
" Range1* Range2* Range3*

tPLH 0.65 0,57 + 0.041°SL 0,57 + 0.041°SL 057 + 0.041°SL

TPHL 0.68 0.63 + 0.027°5L 0.65 + 0.021°SL 0.66 + 0.020°SL

Sto YNO IR 0.29 0.11+0.097°SL 0.09 + 0.095°SL 0.08 + 0.096°SL
I 0.17 0.10 + 0.033°SL 0.09 + 0.037°SL 0.06 + 0.039°SL

TPLH 0.36 0.26 + 0.047°5L 0.29 + 0.039°SL 0.28 + 0.040°SL

TPHL 0.1 0.03 + 0,042°SL 0,08 + 0.025°SL 0.19 + 0.020°SL

DOOto YNO 2 0.41 0.24 + 0,082°SL 0.22 + 0.090°SL 0.13 + 0.094°SL
G 034 0.26 + 0.039°SL 0.7 + 0,034°SL 0.24 + 0.036°SL

'PLH 0.36 0.26 + 0.047°SL 0.29 + 0.039°SL 0.28 + 0.040°SL

TPHL 0.1 0.03 + 0.042°SL 0.08 + 0.025°SL 0.19 + 0.020°SL

D10t YNO o 0.41 0.24 + 0.082°SL 0.22 + 0.090°SL 0.13 + 0.094°SL
tF 0.34 0.26 + 0.039°SL 027 + 0.034°SL 024 + 0.036°SL

TPLH 0.65 0.57 + 0.041°SL 057 + 0.041°SL 0.57 + 0.041°SL

TPHL 0.68 0.63 + 0.027°SL 0.65 + 0.021°SL 0.66 + 0.020°SL

Sto YN1 R 0.29 0.11 + 0.097°SL 0.09  0.095°SL 0.08 + 0.096°SL
tF 0.17 0.10+ 0.033°SL 0.09 + 0.037°SL 0.06 + 0.039°SL

tPLH 0.36 0.26 + 0.047°SL 0.29 + 0.039°SL 0.28 + 0.040°SL

TPHL 0.1 0.03 + 0.042°SL 0.08 + 0.025'SL 0.19 + 0.020°SL

DOTtoYN1 o 0.41 0.24 + 0.082"SL 0.22 + 0.090°SL 0.13 + 0.094°SL
3 0.34 0.26 + 0.039°SL 027 + 0.034°SL 0.24 + 0.036°SL

1PLH 0.36 0.26 + 0.047°5L 029 + 0.039°SL 0.28 + 0.040°SL

TPHL 0.1 0.03 + 0.042°SL 0.08 + 0.025°SL 0.19 + 0.020°SL

D1ito YNt g 0.41 0.24 + 0.082°SL 0.22 + 0.090°SL 0.13 + 0.094°SL
tF 0.34 0.26 + 0.039°SL 0.27 + 0.034°SL 024 + 0.036°SL

tPLH 0.65 0.57 + 0.041°SL 0.57 + 0.041°5L 057 +0.041°5L

tPHL 0,68 0.63 + 0.027°SL 0.65 + 0.021°SL 0.66 + 0.020°SL

StoYN2 R 0.9 0.11 + 0.091°SL 0.09 + 0.095'SL 0.08 + 0.096°SL
T 017 0.10 + 0.033°SL 0.09 + 0.037°SL 0.06 + 0.039°SL

TPLH 0.36 0.26 + 0.047°SL 0.29 + 0.039°5L 0.28 + 0.040°SL

TPHL 0.11 0.03 + 0.042°SL 0.08 + 0.025°SL 0.19 + 0.020°SL

D02to YN2 7o 0.41 0.24 + 0.082°SL 0.22 + 0.090°SL 0.13 + 0.094°SL
I 034 0.26 + 0.039°SL 0.27 + 0.034°SL 024 + 0.036°5L

1PLH 0.36 0.26 + 0.047°SL 0.29 + 0.039°SL 0.28 + 0,040°SL

tPHL 011 0.03 + 0.042°SL 0.08 + 0.025SL 0.19 + 0.020°5L

Di2toYN2 [~ 041 0.24 + 0.082°SL 0.22 + 0.090°SL 0.13 + 0.094°SL
T 0.34 0.26 + 0.039°SL 0.27 + 0.034°5L 0.24 + 0.036°SL

tPLH 0.65 057 + 0.041°SL 057 + 0.041°SL 057 + 0.041°5L

tPHL 068 0.63 + 0.027°5L 0.65 + 0.021°5L 0.66 + 0.020°5L

Sto YN3 R 029 0.11 + 0.091°SL 0.09 + 0.095°SL 0.08 + 0.096°5L
tF 0.17 0.10 + 0.035°5L 0.09 + 0.037°SL 0.06 + 0.039°SL

*Rangel : SL < 3.00, *Range2:3.00 < SL£20.00, *Range3:20.00 <SL
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MX21X4

4-Bit 2>1 Inverting MUX

MX2iX4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?_I:v 2[,‘,);] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.36 0.26 + 0.047*SL 0.29 + 0.039*SL 0.28 + 0.040*SL
tPHL 0.11 0.03 +0.042*SL 0.08 + 0.025*SL 0.19 + 0.020*SL

DO3to YN3 ™o 0.41 0.24 + 0.082"SL 0.22 + 0.090°SL 0.13 + 0.094"SL
tF 0.34 0.26 +0.039*SL 0.27 + 0.034*SL 0.24 + 0.036*SL
tPLH 0.36 0.26 +0.047*SL 0.29 + 0.039*SL 0.28 + 0.040*SL
tPHL 0.11 0.03 +0.042*SL 0.08 + 0.025*SL 0.19 + 0.020*SL

D13to N3 ™2 0.41 0.24 + 0.082°SL 0.22 + 0.090°SL 0.13 + 0,094°SL
tF 0.34 0.26 +0.039*SL 0.27 + 0.034*SL 0.24 + 0.036*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

HDASZ000-5.0V-rev. 1
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MX2ID2X4
4-Bit 2>1 Inverting MUX with 2X Drive

MX2ID2X4 Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! g%%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.32 027 + 0.027°SL 0.29 + 0.020°SL 0.30 + 0.020°SL
tPHL 0.08 0.03 + 0.025°SL 0.05 + 0.016°SL 0.5+ 0.017°SL

D00t YNO ™o 0.33 0.04 + 0.041°SL 0.23 + 0.044°SL 0.17 + 0.047°SL
IF 0.30 0.25 + 0.024°SL 027 + 0.018°SL 009 + 0.017°SL

TPLH 0.32 0.27 + 0.027°SL 0.29 + 0.020°SL 0.30 + 0.020°SL

tPHL 0.08 0.03 + 0.025°SL 0.06 + 0.016°SL 0.5+ 0.011°SL

D10toYNO —p 0.33 0.24 + 0.042°SL 0.04 + 0.044°SL 0.18 + 0.047°SL
IF 0.30 0.26 + 0.020°SL 0.27 + 0.018°SL 0.28 + 0.017°SL

tPLH 063 0.59 + 0.021°SL 0.59 + 0.020°5L 0.59 7 0.020°SL

tPHL 0.67 0.64 + 0.016°SL 0.65 + 0.012°SL 0.68 + 0.010°SL

Sto YND tR 0.20 0.11 + 0.045°SL 0.10 + 0.048°SL 0.08 + 0.049°SL
tF 0.15" 0.17 +0.018°SL 0.1+ 0.019°SL 0.10 +0.019°SL

tPLH 0.32 0.27 +0.027°SL 0.29 + 0.020°SL 0.30 + 0.020°SL

tPHL 0.08 0.03 + 0,025°SL 0.05 + 0.016°SL 0.15+0.017°5L

DOTto VN1 g 0.33 0.24 + 0.042°SL 023+ 0.045°SL 0.17 + 0.048°SL
tF 0.30 0.25 + 0.024°SL 0.27 + 0.018°SL 029+ 0.017°SL

'PLH 0.33 0.97 +0,027°SL 0.29 + 0.020°SL 0.30 + 0.020°SL

tPHL 0.08 0.03 + 0.025°SL 0.06 + 0.016"SL 0.15 + 0.017°5L

D11 to YN tR 0.33 0.24 +0.043°SL 0.24 + 0.045°SL 0.18 7 0.048°SL
tF 0.30 0.26 + 0.020°5L 0.27 + 0.018°SL 029+ 0.018°SL

tPLH 0.63 0.59 + 0.021°5L 0.59 + 0.020°SL 0.59 + 0.020°SL

TPHL 0.67 0.64 + 0.017°SL 0,65+ 0.012°5L 0,69+ 0.010°5L

StoYN1 R 0.20 0.11 + 0.045°SL 0.10 + 0.048°5L 0.08 + 0.049°SL
tF 0.15 011+ 0.018°SL 011+ 0.019°SL 0.10 + 0.019°SL

PLH 0.32 0.27 + 0.027°SL 0.29 + 0.020°SL 0.30 + 0.020°SL

tPHL 0.08 0.03 + 0.025°5L 0.05 + 0.016°SL 0.5+ 0.011°SL

D02to YN2 0.33 0.24 + 0.042°SL 0.23 + 0.045°SL 0.17 + 0.048°SL
tF 0.30 0.25 + 0.024SL 027 + 0.018°SL 029 + 0.017°SL

tPLH 0.33 0.27 + 0.027°5L 0.29 + 0.020°SL 0.30 + 0.020°SL

tPHL 0.08 0.03 + 0.025°5L 0.06 + 0.016°SL 0.15 +0.017°SL

Di2toYN2 [ 0.33 0.04 + 0.042°SL 0.24 + 0.045°SL 0.18 + 0.048°SL
IF 0.30 0.26 + 0.020°SL 0.27 + 0.018°SL 0.28 + 0.017°SL

PLA 063 0.59 + 0.022°SL 0.59 + 0,020°5L 0.59 + 0.020°SL

tPHL 067 0.64 + 0.017°SL 0.65 + 0.012°6L 0,69+ 0.010°SL

StoYN2 1R 0.20 0.11  0.045°SL 0.10 + 0.048°5L 0.08 + 0.049°SL
tF 0.15 0.11 + 0.018°SL 011+ 0.019°5L 0.10 + 0.019°SL

tPLH 0.32 0.27 + 0.027°SL 0.29 + 0.020°5L 0.30 + 0.020°SL

tPHL 0.08 0.03 + 0.025'SL 0.05 + 0.016°SL 015+ 0.011°SL

DO3to YN3  —p 0.33 0.24 + 0.0417°SL 0.23 + 0.044°SL 017 +0.047°SL
IF. 0.30 0.25 + 0.024°SL 027+ 0.018°5L 029+ 0.017°SL

*Ranget : SL < 3.00, *Range2:3.00< SL£20.00, *Range3:20.00 <SL
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MX2ID2X4

4-Bit 2>1 Inverting MUX with 2X Drive

MX2ID2X4 Switchmg Characterlstlcs
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ﬂ’!}?ﬁ] Delay Equations [ns]
Ranget* Range2* Range3*

PLH 0.32 0.27 + 0.027°SL 0.29 + 0.020°SL 0.30 + 0.020°SL

tPHL 0.08 0.03 + 0.025°SL 0.06 + 0.016°SL 0.15 +0.011°SL

D13to YN3 =g 0.33 0.24 + 0.042°SL 0.04 + 0.044°SL 0.18 + 0.047°SL

tF 0.30 0.26 + 0.020°SL 0.07 +0.018°SL 0.28 + 0.017°SL

PLH 063 0.59 + 0.021°SL 0.60 + 0.020°SL 0.59 + 0.020°SL

tPHL 0.67 0.64 + 0.016°SL 065 +0.012°5L 0.68 + 0.010°SL

Sto YN3 R 0.20 0.11 + 0.045°SL 0.10 + 0,048°SL 0.08 + 0.049°SL

1F 0.15 0.11+0.018°SL 0.11 +0.019°SL 0.10 + 0.019°SL

*Range1 : SL < 3.00,

*Range?2 : 3.00 < SL = 20.00,

'ﬁange:! :20.00 < SL
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MX2IA/MX2ID2A/MX2ID4A

2>1 Inverting MUX with separate S and SN Inputs, 1X Drive, 2X Drive or 4X Drive

Inputs: DO, D1, S, SN
Output: YN

- MX21A: 28

Gate Count:
- MX2IA: 2

- MX2ID2A: 56
- MX2ID4A: 112

- MX2ID2A: 2
- MX2ID4A: 3

Input Loading (SL): S, SN: All: 1
- MX21A: DO, D1: 3
- MX2ID2A: DO, D1:4
- MX2ID4A: DO: 3, Dt:6
Maximum Fanout (Rec. SL):

MXZ2IA

D1 g SN YNO—E

L L

Symbol

HDAS000-5.0V-rev. 1

s SN DO D1 YN
0 1 0 X 1
0 1 1 X 0
1 0 X 0 1
1 0 X 1 4]
Truth Table
DI [
SN e YN
0~
D1
S T°
Schematic
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MX2IA/MX2ID2A
2>1 Inverting MUX, 1x Drive or 2X Drive with separate S and SN Inputs

MX2IA Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)?)] Delay Equations [ns]
* Range1* Range2* Range3*

tPLH 0.35 0.26 + 0.046°SL 0.08 + 0.038°SL 027 + 0.039°SL

TPHL 0.11 0.02 + 0.042°SL 0.08 + 0.025°SL 0.19 + 0.020°SL

Doto YN R 0.40 0.24 + 0.078°SL 0.22 + 0.086°SL 013+ 0.091°SL
3 0.33 0.26 + 0.040°SL 0.27 + 0.034°SL 0.24 + 0.035°SL

tPLH 0.35 0.26 + 0.046"SL 0.28 + 0.038°SL 0.27 + 0.039°SL

tPHL 0.11 0.02 + 0.042°SL 0.08 + 0.025"SL 0.19 + 0.020°SL

Dito YN R 0.40 0.24 + 0.078°SL 0.22 +0,086°SL 0.13 + 0.091°SL
I 0.33 0.6 + 0.040°SL 027 + 0.034°SL 0.24 + 0.035°SL

1PLH 0.22 0.14 + 0.041°5L 0.14 +0.039°SL 0.14 + 0.040°SL

TPHL 0.32 0.26 + 0.029°SL 0.29 + 0.021°SL 0.31 + 0.020°SL

StoYN R 0.29 0.1 +0.088"SL 0.11 +0.097°SL 0.08 + 0.092°SL
IF 0.21 0.15 + 0.029°SL 0.13 + 0.035°SL 0.08 + 0.038"SL

tPLH 0.22 0.14 + 0.041°SL 0.14 + 0.039°SL 0.14 + 0.040°SL

TPHL 0.32 0.26 + 0.029°SL 0.29 + 0.021"SL 0.31 + 0.020"SL

SNto YN R 0.29 0.11 + 0.088°SL 0.11 +0.091°SL 0.08 + 0.092°SL
I 0.21 0.15 + 0.029°SL 0.13 + 0.035°SL 0.08 + 0.038"SL

*Rangel : SL. < 3.00, *Range2:3.00 = SL =20.00, *Range3:20.00 <SL

MX2ID2A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ih:y 2[%%] Delay Equations [ns]
" Ranget1* Range2* Range3*

TPLH 0.32 0.26 + 0.027°SL 0.29 + 0.020°SL 0.30 + 0.019°SL

TPHL 0.08 0.03 + 0.025°SL 0.06 + 0.016"SL 0.15 + 0.011°SL

DOto YN R 0.32 0.24 + 0.040°SL 0.23 + 0.042°SL 0.17 + 0.045°SL
T 0.30 0.5 + 0.024°SL 027 + 0.018°SL 0.29 + 0.017°5L

tPLH 0.32 0.26 + 0.027°SL 0.28 + 0.020°SL 0.30 + 0.019°SL

YPHL 0.08 0.03 + 0.025°SL 0.06 + 0.016°SL 0.15 + 0.011°SL

Dito YN R 0.32 0.24 + 0.040°SL 0.23 + 0.042°5L 0.17 + 0.045°SL
I 0.30 0.25 + 0.024°SL 027 + 0.018°SL 0.29 + 0.017°SL

tPLH 0.22 0.18 + 0.021°SL 0.18 + 0.020°SL 0.18 + 0.020°SL

'PHL 0.32 028 + 0.019°L 0.30 + 0.012°SL 0.34 + 0.010°SL

Sto YN R 0.21 0.12 + 0.042°SL 0.11 + 0.046'SL 0.09 + 0.047°SL
1 0.20 0.17 + 0.016°SL 0.16 + 0.017°SL 0.14 + 0.018°SL

tPLH 0.22 0.18 + 0.021°SL 0.18 + 0.020°SL 0.18 + 0.020°SL

TPHL 0.32 0.8 + 0.019°SL 0.30 + 0.012°SL 0.34 + 0.010°SL

SNto YN R 0.21 0.12 + 0.042°SL 0.11 + 0.046°SL 0.09 + 0.047°SL
iF 0.20 017 + 0.016°SL 0.16 + 0.017°SL 0.14 + 0.018°SL

*Range1 : SL < 3.00,

*Range2 : 3.00 £ SL £ 20.00,

*Range3 : 20.00 < SL
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MX2ID4A

2>1 Inverting MUX, 4X Drive with separate S and SN Inputs

MX2ID4A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Paramet.e . %GLI.! 2‘%%] Delay Equations [ns]
i Ranget* Range2* Range3*

PLH 0.33 0.30 + 0.015°SL 031 +0.017°5L 033+ 0.010°SL

tPHL 0.09 0.06 + 0.014°SL 0.07 + 0.010°SL 013+ 0.007°SL

DOto YN R 0.29 0.25 + 0.021°SL 0.24 + 0.023°SL 0.21 + 0.024°SL
tF 0.29 0.07 + 0.014°SL 0.28 + 0.011°SL 0.30 + 0.009°SL

PLH 0.33 0.30 + 0.015°SL 037 +0.011°5L 0.33 + 0.010°SL

1PHL 0.09 0.0 + 0.014°SL 0.07 + 0.010°SL 0.13 + 0.007°SL

DitoWN R 0.29 0.25 + 0.021°SL 0.25 + 0.023°SL 022 + 0.024°SL
I 0.29 0.27 + 0.014°SL 027 +0.011°SL 0.30 + 0.009°SL

PLA 0.07 0.25 + 0.012°SL 025+ 0.011°SL 0.26 + 0.011°SL

tPHL 0.34 032 +0.011°SL 0.33 + 0.008°SL 0.37 + 0.006°SL

Sto YN R 0.19 0.15 + 0.022°SL 0.14 + 0.025'SL 0.12 + 0.026°SL
tF 0.21 0.00 + 0.006°SL 0.19 + 0,009°SL 0.19 + 0.010°SL

PLH 0.27 005+ 0.012°SL 0.25 + 0.011°SL 0.26 + 0.011°SL

tPHL 0.34 032+ 0.011°SL 0.33 + 0.008"SL 0.37 + 0.006°SL

SNto YN R 0.19 0.15 + 0.022°SL 0.14 + 0.025°SL 0.12 + 0.026°SL
IF 0.21 0.20 + 0.006"SL 0.19 + 0.009°SL 0.19 + 0.010°SL

‘Tiange1 :SL<3.00, *Range2: 3.00 £ SL £ 20.00, *Range3:20.00 < SL
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MX3I/MX31D2/MX3ID4

3>1 Inverting Mux with 1X Drive, 2x Drive or 4X Drive

Inputs: DO, D1, D2, SO, S1
Output: YN
Input Loading (SL):
- MX3I: DO, D1: 3, D2:1, S0, S1:2
- MX31D2: DO, D1:6, D2:4,50,S1:2
- MX3ID4: DO, D1: 3, D2: 6,
S0,S81:2

Maximum Fanout (Rec. SL):
- MX3: 14
- MX3ID2: 56
- MX3ID: 112

Gate Count:
- MX3I: 4
-MX3ID2: 5§
-MX3ID4: 6

MX3I

B— D1
YN [O—=

Sa St

L.

Symbol

SO St

(=]
S 2 8|2

X

Truth Table

0B
EI
il 1

D1
SO T°

Al Y
s o
D2

Schematic
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MX3lI
3>1 Inverting Mux

MX3l Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %T_Ia! 2{?)%] Delay Equations [ns]
" Range1* Range2* Range3*
LA 0.70 0.55 + 0.077°SL 0.55 + 0.076°SL 0.56 + 0.076°SL
TPHL 0.46 0.39 + 0.035°SL 0.41 +0.031°SL 0.42 + 0.031"SL
S0to YN R 0.84 0.48 + 0.181°SL 0.47 +0.182°SL 0.48 + 0.182°SL
3 0.37 0.25 + 0.061°SL 0.24 + 0.065'SL 0.20 + 0.067"SL
PLA 0.55 041+ 0.071°SL 0.40 + 0.074°SL 0.37 + 0.075'SL
TPHL 0.42 0.35 + 0.032°SL 0.36 + 0.031°SL 0.36 + 0.031°SL
Sito YN R 0.93 0.60 + 0.165°SL 0.56 + 0.178°SL 0.49 + 0.181°SL
iF 0.28 0.16 + 0.062°SL 0.14 + 0.066°SL 0.13 + 0.067°SL
tPLH 0.59 0.45 + 0.073°SL 045 + 0.074°SL 0.42 + 0.075'SL
TPHL 0.04 0.14 + 0.048°SL 0.18 + 0.034'SL 0.25 + 0.030°SL
DOto YN 1R 0.90 0.56 + 0.170°SL 054 +0.179°SL 0.48 + 0.181°SL
3 053 041+ 0.058°SL 0.41 +0.067°SL 0.33 + 0.065'SL
'PLH 0.59 0.44+ 0.073°SL 0.44 + 0.074'SL 0.42 + 0.075'SL
TPHL 0.24 0.14 + 0.048°SL 0.19 + 0.034°SL 0.25 + 0.030°SL
Dito YN R 0.90 0.56 + 0.170°SL 0.54 + 0.179°SL 0.48 + 0.181°SL
tF 054 0.42 + 0.058°SL 0.41 +0.061°SL 0.34 + 0.064"SL
tPLH 0.55 0.40 + 0.073°SL 0.40 + 0.073°SL 0.39 + 0.074'SL
TPHL 0.25 0.16 + 0.042°SL 0.19 + 0.032°SL 0.23 + 0.030°SL
D2to YN R 0.89 0.56 + 0.164°SL 053+ 0.174°5L 0.47 + 0.177°SL
tF 0.62 051 + 0.053°SL 0.49 + 0.060°SL 0.39 + 0.065°SL

*Rangel : SL < 3.00, *Range2.3.00 £ SL £20.00, *Range3:20.00< SL
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MX3ID2

3>1 Inverting MUX with 2X Drive

MX3ID2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[%%] Delay Equations [ns]
' Range1* Range2* Range3*

“tPLH 0.75 0.70 + 0,023'SL 0.71 + 0.020°SL 0.71 +0.020°SL

tPHL 0.67 0.63 + 0.021"SL 0.65 + 0.014°SL 0.71 + 0.091°SL

S0to YN R 022 0.13 + 0.045°SL 0.12 + 0.045°SL 0.10 + 0.047°SL
IF 0.20 0.16 + 0.022°SL 0.17 + 0.019°SL 0.18 + 0.019°SL

tPLH 0.50 0.46 + 0,022°SL 0.46 + 0.020°SL ~0.47 + 0.020°SL

TPHL 0.44 0.40 + 0.020°SL 0.42 + 0.014°SL 0.48 + 0.011"SL

S1oWN 1R 0.21 0.12 + 0.045'SL 0.12 + 0.045°SL 0.10 + 0.047°SL
IF 0.19 0.15 + 0.021"SL 015 + 0.020°SL 0.17 +0.019°SL

'PLH 063 0.58 + 0.022°SL 059 + 0.020°SL 059 + 0,020°SL

tPHL 0.41 0.37 + 0.021°SL 0.39 + 0.014°SL 0.45 +0.011°SL

DOto YN 1R 0.22 0.13 + 0.045°SL 0.13 + 0.045°SL 0.10 + 0.047°SL
tF 0.21 0.16 + 0,021°SL 047 + 0.019°SL 0.18 + 0.019°SL

'PLH 063 0.58 + 0.022°SL 0.59 + 0.020°SL 0.59 + 0,020"SL

'PHL 0.41 0.37 + 0.021°SL 0.39 + 0.014°SL 0.45 + 0.011"SL

D1to YN 1R 0.22 0.13 + 0.045°SL 0.13 + 0,045"SL 0.10 + 0.047°SL
tF 0.21 0.16 + 0.021"SL 0.17 + 0.019°SL 0.18 + 0.019°SL

tPLH 0.32 0.27 + 0.027°SL 0.8 + 0.020°SL 0.30 + 0.019°SL

tPHL 0.08 0.03 + 0.025'5L 0.06 + 0.016°SL 0.15 + 0.011°SL

D2to YN R 0.32 0.24 + 0.041°SL 0.23 + 0.042°SL 0.17 + 0.045°SL
tF 0.30 0.25 + 0.004"SL 0.27 + 0.018°SL 0.29 + 0.017°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1
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MX3ID4
3>1 Inverting Mux with 4X Drive

MX3ID4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when iR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?-Iaa:y 2[?)?)] Delay Equations [ns]
) Ranget* Range2* Range3*
TPLH 0.79 0.77 + 0.013°SL 0.77 + 0.011°SL 0.79 + 0.011°SL
PHL 0.73 0.70 + 0.013°SL 0.71 + 0.009°SL 0.75 + 0.007°SL
S0to YN R 0.21 0.17 + 0.022°SL 0.16 + 0.025°5L 0.14 7 0.025°SL
1F 0.3 0.22 + 0.010°SL 021 +0.017°5L 023+ 0.010°SL
1PLH 0.55 0.52 + 0.013°SL 0.52 +0.011°5L 054+ 0.011°SL
tPHL 0.49 0.46 + 0.013°SL 0.47 + 0.009°SL 0.51 + 0.007°SL
S1to YN 1R 0.21 0.17 + 0.022°SL 0.16 + 0.025°SL 0.14 + 0.025°SL
tF 0.21 0.18 + 0.014°SL 0.19 + 0.012°SL 022 + 0.010°SL
tPLH 0.68 0.65 + 0.013°SL 0.66 + 0.011°SL 067 + 0.011°5L
PHL 0.47 0.44 7 0.013°SL 0.45 + 0.009°SL 0.49  0.007°SL
DOto YN R 0.21 0.17 + 0.022°SL 0.16 + 0.025°SL 0.14 + 0.025°SL
tF 0.4 0.21 +0.011°SL 0.21 +0.011°SL 0.23 + 0.010°SL
tPLH 0.68 0.65 + 0.013°SL 0.65 + 0.011°SL 0.67 + 0.011°SL
'PHL 0.47 0.44 + 0.013°SL 0.45 + 0.009°SL 0.50 + 0.007°SL
DioN R 0.21 017 + 0.021°SL 0.16 + 0.025°SL 0.14 + 0.026°SL
1F 0.24 0.21 +0.011°SL 0.21 +0.011°SL 0.23 + 0.010°SL
tPLH 0.33 0.30 + 0.015°SL 0.31 + 0.017°5L 0.33 + 0.010°SL
TPHL 0.09 0.06 + 0.014°SL 0.07 + 0.010°SL 0.13 + 0.007°SL
D2to YN R 0.29 0.25 + 0.021°SL 0.24 + 0.023°SL 0.21 + 0.024°SL
tF 0.29 0.27 + 0.014°SL 0.28 + 0.011°SL 0.30 + 0.009°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00 < SL
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MX4/MX4D2
4>1 Non-inverting MUX with 1X Drive or 2X Drive

Inputs: DO, D1, D2, D3, S0, S1 - D3
Outputs: Y MX4
Input Loading (SL): — D1
- DO, D1, D2, D3, S0: 3
Maximum Fanout (Rec. SL): , V7 E—
MX4:. 28 . D3
MX4D2: 56 S8 ST
Gate Count: 6 - l l
“ Symbol
SO S1 Y
0o o Do
1 o | D1
0 1 D2
1 1 D3
Truth Table

De

e
D1

L
L

D3

S_L@»k

S1

Schematic
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MX4
4>1 Non-inverting MUX

MX4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)

Path Parametér %?_Iiy 2[?)%] Delay Equations [ns]
: Ranget* Range2* Range3*

PLH 0.39 0.30 + 0.045°SL 0.31 + 0.042°SL 0.31 + 0.043°5L

TPHL 0.62 0.55 + 0.039°SL 0.59 7 0.025'SL 0.66 + 0.021°SL

Doto’Y R 0.35 0.15 + 0.096°SL 0.14 + 0.100°SL 0.11 +0.102°5L
IF 0.8 0.19 + 0.042°SL 0.20 + 0.039°SL 0.18 + 0.040°5L

'PLH 0.39 0.30 + 0.045°SL 0.31 + 0.042°SL 0.31 + 0.043°5L

PHL 0.62 0.54 + 0.039°SL 0.58 + 0.025°SL 0.66 + 0.021°SL

DitoY R 0.35 0.15 + 0.096°SL 0.14 + 0.100°SL 0.1 +0.102°SL
IF 0.8 0.19 + 0.042SL 0.20 + 0.039°SL 0.18 + 0.040°SL

'PLA 0.47 0.38 + 0.046°SL 039 + 0.042°SL 0.39 + 0.042°SL

TPHL 0.62 0.54 + 0.038°SL 0.58 + 0.025'SL 0.66 + 0.021°SL

D2to ¥ 1R 0.36 0.17 + 0.096"SL 0.16 + 0.100°SL 0.12 ¥0.102"SL
‘ iF 0.8 0.19 + 0.043°SL 021 +0.038'SL 0.18 + 0.040°SL
PLH 0.48 0.38 + 0.046°SL 0.39 + 0.042°SL 0.39 + 0.042°SL

tPHL 0.62 0.55 + 0.038°SL 0.59 + 0.025'SL 0.66 + 0.021°SL

D3ty 1R 0.36 0.17 + 0.095°SL 0.16 + 0.100°SL 0.12 + 0.102°SL
TF 0.28 0.19 + 0.042°SL 0.21 0.038°SL 0.18 + 0.040°SL

TPLH 0.67 0.58 + 0.046°SL 0.59 + 0.043°SL 0.60 + 0.043°SL

TPHL 0.84 0.76 + 0.038°SL 0.80 + 0.025°SL 0.88 + 0.021°SL

S0t Y R 0.35 0.16 + 0.094°SL 0.15 + 0.100°SL 0.11 +0.102°SL
IF 027 0.18 + 0.042°5L 0.19 + 0.039°SL 0.17 + 0.040°SL

PLH 057 0.48 + 0.044°SL 0.48 + 0.043°5L 0.48 + 0.043°SL

tPHL 058 0.50 + 0.039°SL 054 + 0.025°5L 0.62 + 0.021°SL

Sty R 0.32 012+ 0.097°SL 011+ 0.101°5L 0.09 + 0.102°5L
tF 0.28 0.20 + 0.047°SL 021 + 0.039°SL 0.19 + 0.040°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL = 20.00, *Range3:20.00< SL
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MX4D2

4>1 Non-inverting MUX with 2X Drive

MX4D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Paramete'r %?.h-:y 2[?)?)] Delay Equations [ns]}
' Range1* Range2* Range3*
TPLH 0.40 0.35 + 0.024°SL 0.36 + 0.021°SL 037 + 0.021°SL
TPHL 0.64 0.60 + 0.024°SL 0.62 +0.015°SL 0.70 + 0.012°SL
DOtoY R 0.25 0.16 + 0,046°SL 0.16 + 0.048°SL 0.13 + 0.050°SL
3 0.27 0.22 + 0.024°SL 024+ 0.019°SL 0.25 + 0.018°SL
tPLH 0.40 0.35 + 0.024°SL 0.36 + 0.021°SL 0.37 + 0.021°SL
TPHL 0.64 0.59 + 0.023"SL 0,60+ 0.015°SL 0.69 + 0.012°SL
DitoY R 0.26 0.16 + 0.046°SL 0.16 + 0.048°SL 0.13 + 0.050°SL
tF 0.27 0.22 + 0.024°SL 0.24 + 0.019°SL 0.5+ 0.018°SL
1PLH 0.47 0.42 + 0.024'SL 0.43 + 0.021°SL 0.4 + 0.021°SL
1PHL 0.64 0.60 + 0.023°SL 0.62 +0.015°SL 0.69 +0.012°SL
b2to ¥ R 0.27 0.18 + 0.046°SL 0.17 + 0.048°SL 0.14 + 0.050°SL
IF 0.27 0.23+ 0.022"SL 0.04 + 0.019°SL 0.24 +0.018°SL
TPLH 0.48 0.43 + 0.025°SL 0.44 + 0.021°SL 0.45 + 0.021°SL
TPHL 0.64 0.60 + 0.023°SL 0.62 + 0.015°SL 0.70 + 0.012°SL
DY R 027 0.18 + 0.046°SL 0.17 + 0.048°SL 0.14 + 0.050°SL
3 027 0.22 + 0.022"SL 0.23 + 0.019°SL 024+ 0.018°SL
tPLH 0.67 0.62 + 0.024"SL 0.63 +0.021°SL 0.64 +0.021°SL
TPHL 0.86 0.81 + 0.023°SL 0.84 + 0.015°SL 0.91 +0.012°SL
Soto Y R 0.26 0.17 + 0.045°SL 0.16 + 0.048°SL 0.13 + 0.050°SL
tF 026 0.21 + 0.024°SL 0.23 + 0.019°5L 004+ 0.018°SL
tPLH 056 0571+ 0.023°SL 0.52 + 0.021°SL 052 +0.021°SL
TPHL 0.60 0.55 + 0.023°SL 0.58 + 0.015°SL 0.65 +0.012°5L
SitoY iR 0.23 0.13 + 0.047°SL 0.13 + 0.049°SL 0.10 + 0.050°SL
tF 0.27 0.23 + 0.023°SL 0.24 +0.019°SL 0.25 + 0.018°5L

*Range1:SL <3.00, *Range2:3.00 £ SL £20.00, *Range3 :20.00 < SL
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MX8/MX8D2
8>1 Non-inverting MUX

Inputs: DO, D1, D2, D3, D4, D5, D6, D7

S0, S1, 82
Outputs: Y [H— MX8
Input Loading (SL.): —D1
- +f D2
-82:2 - £ v
- DO, D1, D2, D3, D4, D5, D6, = 05 .
D7,81:3 —I|05
MaXImuT'\:;g?;ts (Rec. SL): L (>
- MX8D2: 56 l l l
Gate Count: All : 12
Symbol
S2 S1 SO Y
0] 0 0 Do
o 0 1 D1
(0] 1 0 D2
0 1 1 D3
1 o] 0] D4
1 0 1 D5
1 1 0 D6
1 1 1 D7
Truth Table
‘E P
D@ rJTL]
S
D1 pl;
J;m{ N 1
D2 L] gl b
" T,
, e g ||
03 - ] e
nl ~ —ET——L_._T Y
N ol
» I I,
D4 . Y
W — LIy
DS —————[ﬁ——— —
n A l\; N3
ﬁ‘;l_. 1P
Dé
’;“FJ — l‘f>°‘—
D7 —— H
T
0 —<fpotifpe
&
Schematic
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MX8
8>1 Non-inverting MUX

MX8 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %iliyzl?)%} Delay Equations [ns]
' Range1* Range?2* Range3*
PLA 0.61 0,52 + 0,043°SL 0.53 + 0.040°SL 0.53 + 0.040°SL
TPHL 0.74 0.66 + 0.040°SL 0.70 + 0.028°SL 0.81 + 0.002°SL
Dot Y R 040 0.23 + 0.087°SL 0.22 + 0.090°SL 0.18 + 0.092°SL
IF 0.34 0.26 + 0.045°SL 0.27 + 0.039°SL 0.31 + 0.037°SL
tPLH 0.61 0.52 + 0.043°SL 0.53 + 0.040°SL 0.54 + 0.040°SL
TPHL 074 0.66 + 0.039°SL 0.70 + 0.028°SL 0.81 + 0.022°SL
DitoY R 0.40 0.23 + 0.087°SL 0.22 + 0.090°SL 0.18 + 0.092°SL
tF 0.34 0.26 + 0.045°SL 0.27 + 0.039°SL 0.31 + 0.037°SL
tPLH 0,61 0.52 + 0.043°SL 0.53 + 0.040°SL 0.53 7 0.040°SL
TPHL 0.75 0.67 + 0.040°SL 0.70 + 0.028°SL 081 +0.022°SL
D2toY R 0.40 0.23 + 0.087°SL 0.22 + 0.090°SL 0.18 + 0.092°SL
3 0.35 0.26 + 0,045°SL 0.27 + 0.039°SL 0.31 + 0.037°SL
PLH 0.60 0.52 + 0.043°SL 0.53 + 0.040°SL 0.53 + 0.040°SL
TPHL 0.74 0.66 + 0.040°SL 0.70 + 0.028°SL 0.81 + 0.022°SL
D3toY R 0.40 0.23 + 0.086°SL 0.22 + 0.090°SL 0.18 + 0.092°SL
3 0.35 0.26 + 0.045°SL 0.27 + 0.039°SL 0.31 + 0.037°SL
PLH 0.60 0.5 + 0.043°SL 0.53 + 0.040°SL 0.53 + 0.040°SL
tPHL 0.74 0.66 + 0.039°SL 0.70 + 0.028°SL 0.81 + 0.022°SL
DdtoY R 0.40 0.23 + 0.086°SL 0.22 + 0.090°SL 0.18 + 0.092°5L
3 0.34 0.25 + 0,045°SL 0.27 + 0.039°SL 031 +0.037°SL
PLH 0.60 0.52 + 0.043°5L 0.53 + 0.040°SL 0.53 + 0.040°SL
TPHL 0.74 0.66 + 0.039°5L 0.70 + 0.028°SL 081+ 0.022°SL
DSty R 0.40 0.23 + 0.086°SL 0.22 + 0.090°SL 0.18 + 0.092°SL
3 0.34 0.25 + 0.045°SL 0.27 + 0.039°SL 0.31 + 0.037°5L
PLH 0.60 0.52 + 0.043°SL 0.53 + 0.040°SL 0,53 + 0.040°5L
TPHL 0.74 0.67 + 0.040°5L 0.70 + 0.027°SL 0.81 +0.022°5L
D8toY R 0.40 0.23 + 0.086°SL 022 + 0.090°SL 0.18 + 0,092°5L
IF 0.34 0.26 + 0.045°L 027 + 0.039°SL 0.31 + 0.037°5L
LA 0.60 0,52 + 0.043°SL 053 + 0.040°5L 0.53 + 0.040°SL
TPHL 0.74 0.67 + 0.040°SL 0.70 + 0.027°5L 0.81 + 0.022°5L
D70y R 0.40 0.23 + 0.086°SL 0.22 + 0.090°5L 0.18 + 0.092°SL
IF 0.34 0.26 + 0.045°SL 0.27 + 0.039°SL 0.31 + 0.037°SL
1PLH 114 1.05 + 0.044°SL 1.06 + 0.040°SL 1.07 + 0.040°5L
TPHL 0.95 0.87 + 0.039°SL 0.91 + 0.027°SL 1,02+ 0.022°SL
S0toY R 0.39 0.22 + 0.088°SL 0.21 + 0.090°SL 0.7 +0.092°SL
iF 0.34 0.24+ 0.046°SL 0.27 + 0.039°SL 0.30 + 0.037°SL
1PLH 0.73 0.64+ 0.043°5L 0.65 + 0.040°SL 0.66 + 0.040°SL
TPHL 0.50 0.42 + 0.039°5L 0.46 + 0.027°SL 0.57 + 0.022°SL
Sy R 0.40 0.22 + 0.088°SL 0.21 + 0.090°SL 0.17 + 0.092"SL
IF 0.34 0.24 + 0.046SL 0.26 + 0.039°SL 0.30 + 0.037°5L
*Range1:SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL
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MX8
8>1 Non-inverting MUX

MX8 Switching Characteristics

[Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns} (SL: Standard Load)
Path Parameter %T-h! 2[?)3] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.56 0.48 + 0.044*SL 0.49 + 0.040*SL 0.50 + 0.040*SL
tPHL 0.33 0.26 + 0.035*SL 0.29 +0.026*SL 0.38 + 0.022*SL

SRy R 0.38 0.20 + 0.090°SL 0.19 + 0.091°SL 0.17 + 0.092"SL
tF 0.28 0.19 + 0.044*SL 0.21 +0.039"SL. 0.24 + 0.038*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 <SL
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MX8D2
8>1 Non-inverting MUX with 2X Drive

MX8D2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la! 2[?)%] Delay Equations [ns]
" Range1* Range2* Range3*
TPLH 059 0.54 + 0.025"SL 0.56 + 0.021°SL 0.58 + 0.020°5L
tPHL 0.71 0.66 + 0.025°SL 0.69 + 0.017°SL 0.77 +0.013°SL
Boto Y iR 028 0.20 + 0.042°SL 0.19 + 0.044°SL 0.16 + 0.046°SL
tF 0.30 0.24 + 0.026°SL 0.26 + 0.022°SL 0.30 + 0.019°SL
tPLH 0,59 0.54 + 0.025°SL 0.56 + 0.021°SL 0.58 + 0.020°5L
TPHL 0.71 0.66 + 0.025°SL 0.69+ 0.017°SL 0.77 +0.013°SL
DitoY R 0.28 0.20 + 0.042°SL 0.19 + 0.044°SL 0.16 + 0.046°SL
1F 0.30 0.24 + 0.026"SL 0.26 + 0.022°SL 0.30 + 0.019°SL
tPLH 0.59 0.54 + 0.025°SL 0.56 + 0.021°SL 0.58 + 0.020°SL
TPHL 072 0.67 + 0.026°SL 0.69 + 0.017°SL 0.7 +0.013°SL
D2t Y R 0.28 0.20 + 0.042°SL 0.19 + 0.044°SL 0.16 + 0.046°SL
tF 0.30 0.24 + 0.026°SL 0.26 + 0.022°SL 0.30 + 0.019°SL
tPLH 0.59 0.54 + 0.025"SL 0.55 + 0.021°SL 0.57 + 0.020°SL
TPHL 0.71 0.66 + 0.025°SL 0.69 + 0.017°SL 0.77 + 0.013°SL
D3toY IR 0.28 0.20 + 0.042°SL 0.19 + 0.044°SL 0.16 + 0.046"SL
tF 0.30 0.24 + 0.026"SL 0.26 + 0.021°SL 0.30 + 0.019°SL
1PLH 0.59 0.54 + 0.025°SL 0.55 + 0.021°SL 0.57 + 0.020°SL
TPHL 0.71 0.66 + 0.025°SL 0,69+ 0.017°SL 0.77 + 0.013'SL
Déto Y 1R 0.28 0.20 + 0.042°SL 0.19 + 0.044"SL 0.16 + 0.046"SL
IF 0.29 0.24 + 0.026°SL 0.26 + 0.021°SL 0.30 + 0.019°SL
tPLH 059 0.54 + 0.025°5L 0.55 + 0.021°SL 057 +0.020°SL
TPHL 071 0.66 + 0.025'SL 0.69 7 0.017°5L 0.77 +0.013°5L
DStoY R 0.28 0.20 + 0.042°SL 0.19 + 0.044°SL 0.16 + 0.046°SL
IF 0.29 0.24 + 0.026°SL 0.26 + 0.021°SL 0.30 + 0.019°SL
PLA 059 0.54 + 0.025°SL 0.55 + 0.021°SL 0.57 + 0.020°SL
TPHL 0.72 0.66 + 0.025°5L 0,69+ 0.017°5L 077 +0013°SL
Déto ¥ 1R 0.28 0.20 + 0.042°SL 0.19 + 0.044°SL 0.16 + 0.046°SL
IF 0.30 0.24 + 0.026°SL 0.26 + 0.021°5L 0.30 + 0.019°SL
TPLH 0.59 0.54 + 0.025°SL 0.55 + 0.021°SL 057 + 0.020°5L
TPHL 0.72 0.66 + 0.025°SL 0.69 + 0.017°SL 077 +0.013°5L
D70 Y 1R 0.28 0.20 + 0.042°SL 0.19 + 0.044°SL 0.16 + 0.046°SL
tF 0.30 0.24 + 0.026'SL 0.26 + 0.021°5L 0.30 + 0.019°SL
TPLH 113 1.08 + 0.025°SL 1.09 + 0.021°SL T.11 + 0.020°SL
tPHL 0.93 0.88 + 0.025°SL 0.90 + 0.017°5L 0.98 7 0.013°5L
SotoY R 0.27 0.19 + 0.042°5L 0.18 + 0.045°SL 0.15 + 0.046°SL
tF 0.29 0.23 + 0.027°SL 0.25 + 0.022°SL 0.29 + 0.019°SL
'PLH 0.70 0.65 + 0.025°SL 0.67 + 0.021°5L 0.69 + 0.020°5L
TPHL 0.47 0.42 + 0.026°SL 0.44 + 0.017°SL 0.53 + 0.013°5L
SltoY R 0.28 0.19 + 0.042°SL 0.18 + 0.045°SL 0.15 + 0.046°5L
I 029 0.23 + 0.027°SL 0.25 + 0.022°SL 0.30 + 0.019°SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL = 20.00, *Range3:20.00 < SL
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MX8D2

8>1 Non-inverting MUX with 2X Drive

MX8D2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V,

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_':y 2['(')%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.54 0.49 + 0.025*SL 0.50 + 0.021*SL 0.52 +0.020*SL
tPHL 0.31 0.27 + 0.023*SL 0.29 + 0.016*SL 0.36 +0.013*SL

S2toY R 026 0.17 + 0.043°SL 0.16 + 0.045°SL 0.15 + 0.046°SL
tF 0.24 0.19 + 0.025*SL 0.20 + 0.022*SL 0.24 +0.020*SL

“Range1:SL < 3.00, *Range? :3.00 £ SL £20.00, *Range3:20.00< SL
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LD1/LD1D2
D-Latch Active High Gate with 1X Drive or 2X Drive

Inputs: D, G
Outputs: Q, QN

Input Loading (SL):
-D:3 . B—D QF—n
-G:1
Maximum Fanout (Rec. SL): ‘ LD1
LD1: 28
LD1D2:56
Gate Count: 5 —c aN o—n
Symbol
D G Qn+1  QNn+1
0 1 0 1
1 1 1 0
X 0 Qn QNn
Truth Table

T

Schematic
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LD1

D-Latch Active High Gate

LD1 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_'ZVZI'&%] Delay Equations [ns]

" Rangel* Range2* Range3*
tPLH 0.27 0.19 + 0.040°SL 0.19 + 0.040°SL 0.19 + 0,040°SL
tPHL 0.4 0.39 + 0.028°SL 0.41 + 0.021°SL 0.43 + 0,020°SL

DtoQ 1R 0.29 0.12 + 0.088°SL 0.11 + 0.092°SL 0.09 + 0,093°SL
tF 0.19 0.12 % 0.036°SL 0.12 + 0.036°SL 0.08 + 0.038°SL
tPLH 0.44 0.36 + 0.041"SL 0.36 + 0.040°SL 0.36 + 0,040°SL
tPHL 0.44 0.39 + 0.027°SL 0.40 + 0.021°SL 0.43 + 0.020°SL

GoQ R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0,093°SL
T 0.17 0.09 + 0.037°SL 0.09 + 0.037°SL 0.07 + 0.038°SL
tPLH 0.58 0.51 + 0.039°SL 0.50 + 0.040°SL 0.50 + 0.040°SL
TPHL 0.34 0.29 + 0.026°SL 0.31 + 0.021°SL 0.32 + 0.020°SL

DtoQN 1R 0.28 0.10 + 0.088°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.10 + 0.035°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
tPLH 0.58 0.50 + 0,039°SL 0.50 + 0.040°SL 0.50 + 0.040°SL
tPHL 0.52 0.46 + 0.026°SL 0.48 + 0.021°SL 0.50 + 0.020°SL
GtoQN R 0.28 0.10+ 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 017 0.09 + 0.037°SL 0.09 + 0.037°SL 0.06 + 0.038"SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00<SL

LD1 Timing Requirements
alues for typical process, 25.00°C, 5.00V]

HDA9000-5.0V-rev. 1

Parameter Symbol Value [ns]
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.233
Input Setup Time (D to G) tSU 0.123
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LD1D2
D-Latch Active High Gate with 2X Drive

LD1D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %t'a!z[%%] Delay Equations [ns]
i Range1* Range2* Range3*

TPLH 0.28 0.23 + 0.021°SL 0.24 + 0.020°SL 0.04 + 0.020°SL

TPHL 0.45 0.42 + 0.017°SL 0.43 + 0.012°SL 0.47+ 0.010°SL

DtoQ R 021 0.13+ 0.043°SL 0.12 + 0.045'SL 0.09 + 0.047°SL
tF 0.18 0.14+ 0.017°SL 0.14+ 0018°SL 0.12+ 0.018"SL

tPLH 0.44 0.39 + 0.021°SL 0.40 + 0.020°SL 0.40 + 0.020°SL

TPHL 0.45 0.42 + 0.016°SL 043+ 0.012°SL 0.47 + 0.010°SL

GtoQ R 0.19 0.11 + 0.042°SL 0.10 + 0.046°SL 0.08 + 0.047°SL
IF 0.15 0.1+ 0.019°SL 0.12 + 0.018°SL 0.11+0.019°5L

tPLH 0.63 0.59 + 0.019°SL 0.59 + 0.020°SL 0.58 + 0.020°SL

YPHL 0.41 037 + 0.015°SL 0.39 + 0.012°SL 0.42+0.010°SL

DtoQN R 0.20 0.11 + 0.043°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
3 0.15 0.12+ 0.018°SL 012 + 0.018°SL 0.10+ 0.019°SL

1PLH 0.62 0.59 + 0.019°SL 0.58 + 0,020°SL 0.57 + 0.020°SL

tPHL_ 057 0,53+ 0.016°SL 0.55 + 0.012°SL 0.58+ 0.010°SL

GtoQN R 0.20 0.11 + 0.045"SL 0.10 + 0.047°SL 0.08 + 0.048°SL
3 0.15 0.12+ 0.018°SL 0.11 + 0.018'SL 0.10 + 0.019°SL

LD1D2 Timing Requirements

“Range1 : SL< 3.00, *Range2:3.00 £ SL=20.00, *Range3:20.00<SL

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.178
Input Setup Time (D to G) tSU 0.178
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LD1D2Q/LD1D4Q
D-Latch Active High Gate with Q Output Only, 2X Drive or 4X Drive

Inputs: D, G ‘

Outputs: Q ) 5 .

Input Loading (SL): = 1
-1LD1D2Q: D:3,G: 1 109

, -LD1D4Q: D: 3, G: 1 IDIB2G

Maximum Fanout (Rec. SL):
- LD1D2Q: 56
-LD1D4Q: 112 - =G

Gate Count:
-1D1D2Q: 4
-LD1D4Q: 5 Symbol

G Qn+1
1 0
1
0

x —= O| 0

Qn

Truth Table

56 3pe—t
P

t

o I P N

nv

L T"T P67 "T P71
i nedy 4

a3 2 e
I’E n
nes 7o

185
Y A

i~ ~

177 178
[ .—-—A—‘>0L|—>-A-Do¥—.—
W 1w

Schematic
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LD1D2Q/LD1D4Q
D-Latch Active High Gate with Q Output Only, 2X Drive or 4X Drive

LD1D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:y 2[,6%] Delay Equations [ns]

" Ranget* Range2* Range3*
tPLH 0.28 0.24 + 0.021*SL 0.24 +0.020*SL 0.24 + 0.020*SL
tPHL 0.46 0.42 +0.018*SL 0.44 +0.012*SL 0.48 + 0.010*SL

Poa R 0.21 0.12 + 0,044°SL 0.12 + 0.046°SL 0.10 + 0.047°SL
tF 0.18 0.14 + 0.018*SL 0.14 + 0.018*SL 0.13 +0.018*SL
tPLH 0.44 0.40 + 0.022*SL 0.40 +0.020"SL 0.40 + 0.020*SL
tPHL 0.45 0.42 + 0.017*SL 0.44 +0.012*SL 0.47 +0.010"SL

GoQ R 0.20 0.11 + 0.042°5L 0.10 + 0.046°SL 0.09 + 0.047°SL
tF 0.16 0.12 + 0.019*SL 0.12 +0.018"SL 0.11 +0.019"SL

LD1D2Q Timing Requirements

*Range1:SL <3.00, *Range?:3.00 £ SL £20.00, *Range3:20.00< SL

Values for typical process, 25.00°C, 5.00V}
Parameter Symbol Value [ns]
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.178
Input Setup Time (D to G) tSU 0.178

LD1D4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[%%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.34 0.32 + 0.012*SL 0.32 +0.011*SL 0.33 +0.011*SL
tPHL 0.51 0.49 + 0.011*SL 0.50 + 0.008*SL 0.54 + 0.006*SL

DtoQ 1R 0.20 0.15 + 0.023°SL 0.15 + 0.025°SL 0.13 + 0.026°SL
tF . ~ 0.1 0.20 +0.006*SL 0.19 + 0.009*SL 0.19 + 0.010*SL
tPLH 0.48 0.46 +0.012*SL 0.46 +0.011*SL 0.46 + 0.011*SL
tPHL 051 0.49 + 0.012*SL 0.50 + 0.008*SL 0.53 + 0.006*SL

GtoQ R 0.18 0.13 + 0.024°SL 0.13 + 0.025"SL 0.11 + 0.026°SL
tF 0.19 0.16 +0.013"SL 0.17 + 0.010*SL 0.17 + 0.010*SL

LD1D4Q Timing Requirements

*Range! : SL < 3.00, *Range2:3.00= SL £20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]
Parameter Symbo! Value [ns]
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.123
Input Setup Time (D to G) tSU 0.178
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LD1A
D-Latch Active High Gate with 3-State Output

Inputs: D, G, E
Outputs: Q B—D

Input Loading (SL): LD1A
-D:3

-G:1
o -E:15
Maximum Fanout (Rec. SL): 28 G

Gate Count: 5 ‘ -~ E
Symbol

D G E Qn+1

X X 0 Hi-Z

0 1 1 0

1 1 1 1

X 0 1 Qn
Truth Table

Schematic
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LD1A
D-Latch Active High Gate with 3-State Output

LD1A Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLh:y 2['(1)%] Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 0.20 0.11 +0.048*SL 0.13 + 0.040*SL 0.14 + 0.040*SL
tPHL 0.04 -0.07 +0.052*SL -0.01 + 0.034*SL 0.05 + 0.031*SL
tR 0.32 0.15 + 0.084"SL 0.13 + 0.090*SL 0.09 + 0.092*SL

ErQ tF 0.35 0.22 +0.063*SL 0.22 + 0.062*SL 0.15 + 0.065*SL
tPLZ 0.40 0.40 +-0.000*SL 0.40 +-0.000*SL 0.40 + -0.000*SL
tPHZ 0.49 0.49 +-0.000*SL 0.49 +-0.000*SL 0.49 + -0.000"SL
tPLH 0.48 0.39 + 0.045*SL 0.40 + 0.040*SL 0.41 + 0.040"SL
tPHL 0.53 0.47 + 0.028*SL 0.47 + 0.029*SL 0.44 + 0.030"SL

DloQ R 0.28 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
tF 0.34 0.24 +0.048*SL 0.20 + 0.061*SL 0.10 + 0.066*SL
tPLH 0.65 0.56 +0.045*SL 0.58 + 0.040*SL 0.59 + 0.040*SL
tPHL 0.53 0.47 +0.029*SL 0.47 + 0.029*SL 0.44 + 0.030*SL

GtoQ R 0.28 0.10 + 0.089°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
tF 0.33 0.23 +0.049*SL 0.19 + 0.062*SL 0.10 + 0.066*SL

*Rangel : SL< 3.00, *Range2:3.00= SL £20.00, *Range3:20.00 < SL

LD1A Timing Requirements

alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns}
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.233
Input Setup Time (D to G) tsu 0.123
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LD1B
D-Latch Active High Gate with WR, WRN Inputs

Inputs: D, WR, WRN, RD
Outputs: QN, ZN D aN
Input Loading (SL): LD1B Oo———na
-D:3
- WR, WRN: 1 E—WR
-RD: 1.5 N
Maximum Fanout (Rec. SL): 14 B—— WRN
Gate Count: 4 R
Symbol
D WR WRN RD [ QNn+1 ZNn+1
0 1 0 0 1 Hi-Z
1 1 0 0 0 Hi-Z
o 1 0 1 1 1
1 1 0 1 0 o)
X 0 1 0 QNn Hi-Z
X 0 1 1 QNn QNn
Truth Table

QN

WRN ’ |_~

RD

Schematic
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LD1B
D-Latch Active High Gate with WR, WRN Inputs

LD1B Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el_'iy 2[?)%] Delay Equations [ns]
" Range1* Range2* Range3*
TPLH 0.45 0.36 + 0.044°SL 0.36 + 0.042°SL 0.35 + 0.043°SL
PHL 017 0.10 + 0.036°SL 0.13 + 0.024°SL 0.22 + 0.020°SL
DtoQN R 061 043 + 0.089°SL 0.41 +0.097°SL 0.32 + 0.102°SL
tF 0.42 0.34 + 0.039°SL 0.35 + 0.034°SL 0.32 + 0.036"SL
tPLH 0.8 0.19 + 0.044"SL 0.19 + 0.043°SL 0.20 + 0,043°SL
TPHL 0.34 0.29 + 0.025°SL 0.30 + 0.021°SL 0.32 + 0.020°SL
WRto QN R 052 0.33 + 0.097°SL 0.31 + 0.101°SL 0.29 + 0.103°'SL
1F 0.27 0.20 + 0.037°SL 0.20 + 0.036°SL 0.16 + 0.038"SL
tPLH 0.28 0.19 + 0.044°SL 0.19 + 0.043°SL 0.20 + 0.043'SL
tPHL 0.34 0.29 + 0.025°SL 0.30 + 0.021°SL 0.32 + 0.020°SL
WRNto QN ™=@ 0.52 0.33 + 0.097°SL 0.31 +0.101°SL 0.29 + 0.103°SL
1F 0.27 0.20 + 0.037°SL 0.20 + 0.036°SL 0.16 + 0.038°SL
1PLH 0.27 0.18 + 0,043°SL 0.19 + 0.040°SL 0.19 + 0.040°SL
YPHL 0.03 20.07 + 0.051"SL ~0.01 + 0.033°SL 0.05 + 0.030°SL
R 0.30 0.14 + 0,084°SL 0.12 + 0.090°SL 0.09 + 0.092°SL
ADto 2N 3 0.34 022+ 0.061°SL 022 +0.059°SL 0.15 + 0.063°SL
tPLZ 0.40 0.40 + -0.000°SL 0.40 +-0.000°SL 0.40 + -0.000°SL
1PHZ 0.49 0.49 + 0.001"SL 0.49 + -0.000°SL 0.49 + -0.000°SL
tPLH 0.73 0.55 + 0.091°SL 057 + 0.083°SL 0.60 + 0.082°SL
TPHL 0.45 0.29 + 0.078°SL 0.35 + 0.060°SL 0.4 + 0.055°SL
DtoZN R 0.29 0.11 + 0.090°SL 010 + 0.092°SL 0.08 + 0.093'SL
3 0.23 0.11 + 0.061°SL 0.10 + 0.063°SL 0.08 + 0.064°SL
tPLH 0.56 0.38 + 0.093°SL 0.40 + 0.084°SL 0.45 +0.082°SL
tPHL 0.60 0.47 + 0.067°SL 0.50 + 0.057°SL 0.53 + 0.055'SL
WRto ZN R 029 0.1+ 0.089°SL 0.10 + 0.092°SL 0.08 + 0.093°SL
I 0.3 0.11 + 0.060°SL 0.10 + 0.063°SL 0.08 + 0.064°SL
1PLH 0.56 0.38 + 0.093°SL 0.40 + 0.084°SL 0.45 + 0.082°SL
TPHL 0.60 0.47 + 0.067°SL 0.50 + 0.057°SL 0.53 + 0.055°SL
WRNtoZN o 0.29 0.11 + 0.089°SL 0.10 + 0.092°SL 0.08 + 0.093°SL
IF 0.3 0.1+ 0.060°SL 0.10 + 0.063°SL 0.08 + 0.064°SL
*Ranget : SL <3.00, *Range2:3.00 £ SL=20.00, *Range3:20.00<SL
LD1B Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Puise Width Low (WRN) PPWL 0.920
Pulse Width High (WR) PWH 0.920
Input Hold Time (D to WR) tHD 0.000
Input Hold Time (D to WRN) THD 0.000
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LD1B
D-Latch Active High Gate with WR, WRN Inputs

LD1B Timin? Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Input Setup Time (D to WR) tSU 0.561
Input Setup Time (D to WRN) tSU 0.561
3-248

HDA9000-5.0V-rev. 1 © 1996 ASPEC Technology, Inc.



HDASOQ0-5,0V-rev. ;. © 1986 ASPEC Technology, Inc.



LD1S/LD1SD2
D-Latch Active High Gate with scan

Inputs: D, G, SI, SG

Outputs: Q, QN
, D QF—n
Input Loading (SL.):
-LD1S:D, SI: All : 1 B— G
- LD1SD2: G, SG: All : 2 LDTS
Maximum Fanout (Rec. SL):
-LD1s: 28
- LD1SD2: 56 = S
— SG QN O—m
Gate Count:
-LD1S:7
-LD1SD2: 8 Symbol
D G Si SG Qn+1  QNn+t
X 0 X 0 Qn QNn
X X 1 1 1 0
X 0 0 1 0 1
1 1 X X 1 0
0 1 X 0 0 1
0 1 o] 1 0 1
Truth Table
= - ) Aarz

7o
D:mv
P71
[ ™
N73
1.5 j
iny’

. JILL
Nta4
87 ras
2

4

g

Schematic
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LD1S
D-Latch Active High Gate with scan

LD1S Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[%%] Delay Equations [ns]

. } Rangel* Range2* Range3*
tPLH 0.7 0.70 + 0,039°SL 0.69 + 0.040°SL 0.69 + 0.040°SL
tPHL 7.01 0.95 + 0.026°SL 0.97 + 0.021°SL 0.99 + 0.020°SL

DtoQ R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092"SL
tF 0.7 0.10 + 0.035°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
tPLH 0.69 0.61 +0.039°SL 0.61 +0.040°5L 0.60 + 0.040°SL
TPHL 101 0.96 + 0.026°SL 0.97 + 0.021°SL 0.99 + 0.020°SL

GtoQ R 0.28 0.10 + 0.088°SL 0.09 + 0.092°SL 0.08  0.092°SL
tF 0.7 0.10 + 0.036°SL 0.09+ 0.037°SL 0.06 + 0.038°SL
tPLH 0.8 0.76 + 0,039°SL 0.76 + 0.040°SL 0.75 + 0.040°SL
tPHL 1.02 0.97 + 0.026°SL 0.98 + 0.021°SL 7,00+ 0.020°SL

SitoQ R 0.28 0.10 + 0.088°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.10 + 0.035°SL 0.09 + 0.037°SL 0.07 + 0.038"SL
TPLH 0.75 0.67 + 0.040°SL 0.67 + 0.040°SL 0.67 + 0.040°SL
PHL 101 0.96 + 0.026°SL 0.67 + 0.021°SL 0.99 + 0.020°SL

SGtoQ 1R 0.28 0.10 + 0.088°5L 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.10 + 0.036°5L 0.09 + 0.037°SL 0.06 + 0.038°SL
tPLH 0.93 0.85 + 0.041°5L 0.85 + 0.040°5L 0.85 + 0.040°SL
PHL 063 0.58 + 0.027°SL 0.60 + 0.021°SL 0.62 + 0.020°SL
DtoQN R 0.30 0.12 + 0.089°SL 0.11 + 0.092°5L 0.09 + 0.093"SL
tF 0418 0.11 + 0.037°SL 0.11 +0.037°SL 0.08 + 0.038°SL
tPLH 0.93 0.85 + 0.041°5L 0.86 + 0.040°SL 0.86 + 0.040°SL
PHL 054 0.49 + 0.026°5L 051 +0.021°SL 0.54 + 0.020°SL
Gto QN R 0.30 0.12 + 0.089°SL 0.11 + 0.092°SL 0.09 + 0.093°SL
tF 0.8 0.11 +0.036°SL 0.11 + 0.037°SL 0.08 + 0.038°SL
tPLH 0.94 0.86 + 0.041°SL 0.86 + 0.040°SL 0.86 + 0.040°SL
PHL 0.70 0.64 + 0.028°5L 0.66 + 0.021°SL 0.69 + 0.020°SL
Slto QN 1R 0.30 0.12 + 0.089°SL 0.11 + 0.092°SL 0.09 + 0.093°SL
I 0.18 0.11 + 0.037°SL 0.11 + 0.036°SL 0.08 + 0.038°SL
tPLH 0.93 0.85 + 0.041°SL 0.86 + 0.040°SL 0.86 + 0.040°SL
tPHL 0,61 0.55 + 0.026°SL 057 +0.021°SL 0.60 + 0.020°5L
SGtoQN R 0.30 0.12 + 0.088°SL 0.11 +0.092°SL 0.09 + 0.093°SL
tF 0.18 0.11 + 0.037°SL 0.11 + 0.037°SL 0.08 + 0.036°SL
*Range1: SL < 3.00, *Range2:3.00% SL=20.00, *Range3:20.00 <SL
LD1S Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbot Value [ns]
Pulse Width High (G) TPWH 0.920
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LD1S
D-Latch Active High Gate with scan

LD1S Timing Requirements

alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width High (SG) tPWH 0.920
Input Hold Time (D to G) tHD 0.000
Input Hold Time (S to SG) tHD 0.000
Input Setup Time (D to G) tSU 0.561
Input Setup Time (SI to SG) tSU 0.616
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LD1SD2
D-Latch Active High Gate with scan and 2X Drive

LD1SD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL: Standard Load)
Path Parameter, %‘i'f__yzl'a%] Delay Equations [ns]
i Range1* Range2* Range3*
PLH 0.82 0.78 + 0.019°SL 0.78 + 0,020°SL 0.77 + 0.020°SL
PHL 1.07 1.04 +0.016°SL 705+ 00117°SL 7,08 + 0.090°SL
D@ R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
i 0.15 0.12 + 0.016°SL 012+ 0.018°SL 0.10 + 0.019°5L
1PLH 0.73 0.70 + 0.018°SL 0.69 + 0.020°SL 0.68 + 0.020°SL
PHL 107 104 +0.015°SL 1,05+ 0.012°SL 7,08 +0.010°SL
GloQ R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0,048°SL
F 0.15 0.12+0.017°SL 0.12 + 0.018°SL 0.10 + 0.019°SL
PLH 0.89 0.857 0.098°SL 0.84 + 0.020°SL 0.83 + 0.020°SL
PHL 108 105+ 0.015°SL 7.06 + 0.012°SL 7.09 + 0.010°SL
SltoQ R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
IF 0.15 012+ 0.017°SL 012+ 0.018°SL 0.10 + 0.019°5L
1PLH 0.79 0.76 + 0.018°SL 0.75 + 0.020°SL 0.74 + 0.020°SL
PHL 107 104 +0.015°SL 1.05+0.011°SL 1.08 + 0.010°SL
SG1Q R 0.20 0.1 + 0.046°SL 0.11 + 0.047°SL 0.08 + 0.048°SL
IF 0.15 0.12 + 0.015°SL 0.12 + 0.018°SL 0.10 + 0.019°SL
PLH 0.94 0.89 + 0.022°SL 0.90 + 0.020°SL 0.90 + 0.020°SL
PHL 0.64 0.61+0.017°SL 0.62 + 0.012°SL 0.66 + 0.010°SL
D1oQN R 0.02 0.13 + 0.044°SL 0.13 + 0.045°SL 0.10 + 0.047°SL
F 047 0.13 + 0.020°SL 0.14 + 0.018°SL 0.12+0.019°SL
PLH 0.94 0.90 + 0.022°SL 0.90 + 0.020°SL 0.90 + 0.020°SL
PHL 0.56 052+ 0.017°SL 0.54 + 0.012°SL 058+ 0.010°SL
GloQN R 0.2 0.13 + 0.045°5L 0.13 + 0.045°5L 0.10 + 0.047°SL
\F 017 0.13 + 0.020°SL 0.13 + 0.018°5L 0.12+0019°SL
PLH 0.95 0.91 + 0.022°SL 0.91 + 0.020°SL 0.91 + 0.020°SL
PHL 0.71 0.67 + 0.018°SL 0.69 + 0.012°SL 0.73 + 0.010°SL
Slto QN R 0.02 0.13 + 0.044°SL 0.13 + 0.045'SL 0.10 + 0.047°SL
F 047 0.13 + 0.020°SL 0.14 + 0.018°SL 012+ 0.019°SL
PLH 0.94 0.90 + 0.022°SL 0.90 + 0.020°SL 0.90 + 0.020°SL
\PHL 0.62 0.59 + 0.017°SL 0.60 + 0.012°SL 0.64 + 0.010°SL
SG10 QN R 0.22 0.13 + 0.045°SL 0.13 + 0.045°SL 0.10 + 0.047°SL
IF 0.17 0.14 +0.018°SL 0.14 + 0.018°SL 012+ 0.019°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL =20.00, *Range3:20.00 <SL

LD1SD2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]

HDA9000-5.0V-rev. 1

Parameter Symbol Vaiue [ns]
Pulse Width High (G) 1PWH 0.920
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LD1SD2
D-Latch Active High Gate with scan and 2X Drive

LD1SD2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol : Value [ns]
Puise Width High (SG) tPWH 0.920
Input Hold Time (D to G) tHD 0.000
Input Hold Time (S| to SG) tHD 0.000
Input Setup Time (D to G) tSU 0.561
Input Setup Time (8! to SG) tSy 0.616
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LD1X4
4-Bit D-Latch with Active High Gate

Inputs: DO, D1, D2, D3, G LD1X4
Outputs: Q0, Q1, Q2, Q3 —02 Q2
QNO, QN1, QN2, QN3 »— D1 Q1

——=a
—8
Input Loading (SL): —D2 Q2 —=
-DO, DI, D2,D3:3 1 D3 Q3 —=a
-G:1
Maximum Fanout (Rec. SL): All : 28 il
Gate Count: 13 —c an2 b—=
QN3 O—B
Symbol
D G Qn+1 QNn+1
0 1 0 1
1 1 0
X o Qn QNn
Truth Table
2 5 = 5 a 8 2 pa
—10 Q [} e —0 q — —D Q p—"
LD1 LD1 LD1 LD1
c QN [Py [ ] [ —c N e
G
2 5 2 3
Schematic
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LD1X4
4-Bit D-Latch with Active High Gate

LD1X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parametér %?_Ia! 2[?’501 Delay Equations [ns]
i Range1* Range2* Range3*
LA 0.28 0.19 + 0.0453°SL 0.20 + 0.043°SL 0.20 + 0.043°SL
TPHL 0.44 0.39 + 0.028°SL 0.40 + 0.022°SL 0,43 + 0.020°SL
D0 to QO R 0.32 0.12 + 0.098°SL 0.11+0.101°SL 0.09 + 0.102°SL
tF 0.20 0.12 +0.039°SL 0.12+ 0.039°SL 0.08 + 0.041°SL
TPLH 0.55 0.46 + 0.044°SL 0.46 + 0.043°SL 0.46 + 0.043°SL
TPHL 0.62 0.67 + 0.028°SL 0.58 + 0.022°5L 061+ 0.020°SL
Gto Q0 R 0.30 0.11 +0.099°SL 010+ 0.102°SL 0.09 +0.102°SL
tF 0.18 0.10 + 0.040°SL 0.10 + 0.040°SL 0.07 + 0.041°SL
"PLH 0.27 0.19 + 0.041°SL 0.19 + 0.040°SL 0.19 + 0.040°SL
TPHL 0.44 0.39 + 0.028"SL 0.40+ 0.021°SL 0.43 + 0.020°SL
Dito Qi R 0.29 0.12 + 0.089°SL 011+ 0.092°SL 0.09 + 0.093°SL
tF 0.19 0.12 + 0.037°SL 0.12 + 0.036°SL 0.08 + 0.038"SL
'PLH 0.54 0.46 + 0.041°SL 0.46 + 0.040°SL 0.46 + 0.040°SL
TPHL 0.62 0.56 + 0.027°SL 0.58 + 0.021°5L 067+ 0.020°SL
Gto Q1 R 0.8 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.093"SL
3 0.17 0.09 + 0.036°SL 0.10 + 0.087°SL 0.07 + 0.038°SL
'PLH 0.28 0.19 + 0.043°SL 0.20 + 0.043°SL 0.20 + 0.043°SL
TPHL 0.44 0.39 + 0.028°SL 0.40 + 0.022°SL 0.43 + 0.020°SL
D210 Q2 R 0.32 012+ 0.098°SL 0.11 +0.101°SL 0.09 + 0.102°SL
I 0.20 0.12 + 0.039°SL 0.12+ 0.039°5L 0.08 + 0.041°SL
tPLH 0.55 0.46 + 0.044°SL 0.46 + 0.043°5L 0.46 + 0.043°5L
tPHL 0.62 0.56 + 0.028°SL 0.58 + 0.022°5L 0,61 + 0.020°SL
GtoQ2 R 0.30 011 +0.099°SL 010 +0.102°SL 0.09 + 0.102°SL
F 0.18 0.10 + 0.040°SL 0.10 + 0.040°SL 0.07 + 0.041°5L
LA 0.27 0.19 + 0.047°SL 0.20 + 0.040°SL 0.19 + 0.040°5L
TPHL 0.44 0.38 + 0.028°SL 0.40 + 0.021°SL 0.43 + 0.020°5L
D310 Q3 R 0.29 012 + 0.089°SL 011+ 0.092°SL 0.09 + 0.093°5L
IF 0.19 012+ 0.037°5L 0.12 + 0.036°SL 0.08 + 0.038°SL
tPLH 0.54 0.46 + 0.041°5L 0.46 + 0.040°SL 0.46 + 0.040°SL
1PHL 0.62 0.56 + 0.027°5L 0.58 + 0.021°SL 0,61+ 0.020°SL
Gto Q3 R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.093°SL
tF 047 0.09 + 0.038°5L 0.10 + 0.037°SL 0.07 + 0.038°SL
tPLH 0.59 0.51 + 0.041°SL 051+ 0.042°5L 0,50 + 0.043°SL
TPHL 0.35 0.30 + 0.027°SL 0.31 + 0.021°SL 0.33 + 0.020°SL
DO to QNO R 0.30 0.10 + 0.098"SL 0.09 + 0.102°SL 0.08 + 0.102°SL
F 0.7 0.10 + 0.040°SL 0.10+ 0.040°5L 0.06 + 0.041°SL
tPLH 0.77 0.68 + 0.042°SL 0.68 + 0.043°SL 0.68 + 0.043°SL
TPHL 0.61 0.56 + 0.027°SL 057 + 0.021°SL 0,59 + 0.020°SL
GtoQNO IR 0.30 0.10 + 0.100°SL 0.10 + 0.102°SL 0.08 + 0.102°SL
IF 0.17 0.10  0.038°SL 0.09 + 0.040°5L 0.06 + 0.041°SL
*Range! : SL< 3.00, *Range2:3.00< SL £20.00, *Range3:20.00<SL
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LD1X4

4-Bit D-Latch with Active High Gate

LD1X4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %tla! 2[?)%] Delay Equations [ns]
* Range1* Range2* Range3*
{PLH 0.58 0.51 +0.039"SL 0.50 + 0.040"SL 0.50 + 0.040*SL
tPHL 0.35 0.30 + 0.026"SL 0.31 +0.021*SL 0.33 + 0.020*SL
Dito QN1 R 0.28 0.10 + 0.087°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.09 + 0.036*SL 0.09 + 0.037*SL 0.06 + 0.038*SL
tPLH 0.76 0.68 + 0.040"SL 0.68 + 0.040*SL 0.67 + 0.040*SL
tPHL 0.61 0.56 + 0.026*SL 0.58 + 0.021*SL 0.59 + 0.020*SL
Gto QN1 R 0.28 0.10 + 0.088°5L 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.09 +0.036"SL 0.09 + 0.037*SL 0.06 + 0.038*SL
tPLH 0.59 0.51 +0.041*SL 0.50 + 0.042*SL 0.50 + 0.043*SL
tPHL 0.35 0.30 +0.027*SL 0.31 +0.021*SL 0.33 + 0.020*SL
D2to QN2 R 0.30 0.10 + 0.098°SL 0.09 + 0.102°SL 0.08 + 0.102°SL
tF 0.17 0.10 + 0.040*SL 0.10 + 0.040*SL 0.06 + 0.041*SL
tPLH 0.77 0.68 + 0.042"SL 0.68 + 0.043*SL 0.68 + 0.043*SL
tPHL 0.61 0.56 +0.027*SL 0.57 + 0.021*SL 0.59 + 0.020*SL
GtoQN2 R 0.30 0.10 + 0.100°SL 0.10 + 0.102°SL 0.08 + 0.102°SL
tF 0.17 0.09 + 0.040*SL 0.09 + 0.040*SL 0.06 + 0.041*SL
tPLH 0.58 0.51 +0.039"SL 0.50 + 0.040*SL 0.50 + 0.040*SL
tPHL 0.35 0.30 +0.026"SL 0.31 +0.021*SL 0.33 + 0.020*SL
D3to N3 R 0.28 0.10 + 0.087°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.09 +0.036"SL 0.09 + 0.037*SL 0.06 + 0.038*SL
tPLH 0.76 0.68 + 0.040"SL 0.68 + 0.040"SL 0.67 + 0.040*SL
tPHL 0.61 0.56 + 0.026"SL 0.58 + 0.021*SL 0.59 + 0.020"SL
GtoQN3 R 0.28 0.10 + 0.086°SL 0.09 + 0.092°5L 0.08 + 0.092°SL
tF 0.17 0.09 +0.036*SL 0.09 + 0.037*SL 0.06 + 0.038*SL
*Range1 : SL < 3.00, *Range2:3.00< SL£20.00, *Range3:20.00 <SL
LD1X4 Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width High (G) tPWH 0.920
Input Hold Time (DO to G) tHD 0.342
Input Hold Time (D1 to G) tHD 0.287
Input Hold Time (D2 to G) tHD 0.342
Input Hold Time (D3 to G) tHD 0.342
Input Setup Time (DO to G) tSU 0.000
Input Setup Time (D1 to G) tSU 0.000
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LD1X4
4-Bit D-Latch with Active High Gate

LD1X4 Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Input Setup Time (D2 to G) tSU 0.000
Input Setup Time (D3 1o G) tsu 0.000
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LD2
D-Latch Active High Gate with Reset

Inputs: D, G, RN B—D Qfb—mn
Out :
Input Loading (SL): LDZ2
-D:3
-G, RN:1
Maximum Fanout (Rec. SL): Al : 28 B—C RN QN O—=
Gate Count: 5 T
Symbol
D G RN Qn+1  QNn+1
0 1 1 0 1
1 1 1 1 0
X 0 1 Qn QNn
X X 0 0 1
Truth Table

* T W
sy

Schematic
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LD2

D-Latch Active High Gate with Reset

LD2 Switching Characteristics

elays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ﬂa! 2[%%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.32 0.23 + 0.043°SL 0.24 + 0.040°SL 0.24 + 0.040°SL
tPHL 0.46 0.40 + 0.031°SL 0.42 + 0.022°SL 0.47 + 0.020°SL

ANt Q R ~0.32 0.14 + 0.086°SL 0.13 + 0.091°SL 0.10 + 0.092°SL
tF 0.22 0.15 + 0.035°SL 0.15 + 0.035°SL 0.11 + 0.038°SL
tPLH 0.39 0.31 + 0.043°SL 0.32 + 0.040°SL 0.32 + 0.040°SL
TPHL 0.44 0.38 + 0.029°SL 0.40 + 0.021°SL 0.43 + 0.020°SL

DtoQ 1R 0.32 0.14 + 0.087°SL 0.13+0.091°SL 0.10 + 0.092°SL
IF 0.20 0.13 + 0.035°SL 0.13+0.036"SL 0.09 + 0.038"SL
tPLH 053 0.44 + 0.043°SL 0.45 + 0.040°SL 0.45 + 0.040°SL
tPHL 0.46 0.41 + 0.028°SL 042 + 0.021°SL 0.46 + 0.020°SL

GtoQ iR 0.30 0.12 + 0.090°SL 0.12 + 0.091°SL 0.09 + 0.093'SL
tF_ 0.18 0.10 + 0.037°SL 0.10 + 0.037°SL 0.08 + 0.038°SL
tPLH 061 0.53 + 0.039°SL 0.53 + 0.040°SL 0.53 + 0.040°SL
TPHL 0.40 0.34 + 0.027°SL 0.36 + 0.021°SL 0.38 + 0.020°SL

RNto GN 1R 0.28 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092"SL
tF 017 0.10 + 0.034°SL 0.10 + 0.037°SL 0.07 + 0.038"SL
tPLH 0.59 0.51 + 0.039°SL 0.51 + 0.040°SL 0.50 + 0.040°SL
TPHL 0.47 0.42 + 0.026°SL 0.44 + 0.021°SL 0.46 + 0.020°SL

Dto QN R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 047 0.10 + 0.035°SL 0.10 + 0.037°SL 0.07 + 0.038"SL
1PLH 061 0.53 + 0.039°SL 0.53 + 0.040°SL 0.53 + 0.040°SL
'PHL 0.61 0.55 + 0.026"SL 057 + 0.021°SL 059 + 0.020°SL

GtoQN 1R 0.8 0.10 + 0,089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
IF 047 0.11 + 0.033°SL 0.09 + 0.037°SL 0.07 + 0.038°SL

*Rangel : SL< 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 < SL

LD2 Timing Requirements

alues for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.178
Input Setup Time (D to G) tsuU 0.123
Recovery Time (RN) tRC 0.139
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LD2Q/LD2D3Q

D-Latch Active High Gate with Reset, Q Output Only, 1X Drive or 3X Drive

Inputs: D, G, RN
OutPUT: Q

Maximum Fanout (Rec. SL):

Input Loading (SL): All: D: 3, G,RN: 1

LD2Q

n
|
1

77 78
8 .—'—A-DOLF-C-A-D{)Y—D—
inv inv

Ry -

-LD2Q: 28
- LD2D3Q: 84
Gate Count: G gy
-LD2Q:4 . ‘)
-LD2D3Q: 5 l
G RN Qn+1
0 1 1 0
1 1 1 1
X 0 1 Qn
X X 0 0
Truth Table
. 9—,‘3_‘ PBE I P89
oy 00 *
T

NB7

.
Q’ NB4! ol
' Bog No 1 771

N79

185 °<I
- Y A-
inv

Schematic
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LD2Q
D-Latch Active High Gate with Reset, Q Output Only, 1X Drive

LD2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia.-.y 2[?)%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.33 0.24 + 0.046*SL 0.25 + 0.043"SL 0.25 + 0.043*SL
tPHL 0.46 0.40 + 0.033*SL 0.43 +0.022*SL 0.47 +0.020"SL

ANt Q R 0.34 0.15 + 0.094"SL 0.14 +0.100°SL 0.10 + 0.102°SL
tF 0.23 0.16 + 0.036*SL 0.16 + 0.038"SL 0.10 +0.040*SL
tPLH 0.41 0.31 + 0.047*SL 0.33 + 0.043*SL 0.33 +0.043*SL
tPHL 0.44 0.38 + 0.031*SL 0.41 +0.022*SL 0.44 + 0.020"SL

DtoQ tR 0.34 0.15+ 0.095*SL 0.14 +0.100"SL 0.10 + 0.102*SL
tF 0.21 0.14 + 0.035"SL 0.13 +0.038"SL 0.09 +0.041*SL
tPLH 0.54 0.44 + 0.047*SL 0.46 +0.043*SL 0.46 +0.043*SL
tPHL 0.47 0.41 + 0.029*SL 0.43 + 0.022*SL 0.46 + 0.020*SL

GoQ R 0.33 0.13 + 0.098°SL 0.12 +0.101°SL 0.10 + 0.102°SL

tF 0.19 0.11 + 0.040*SL 0.11 +0.039*SL 0.08 +0.041*SL

LD2Q Timing Requirements

*Range1: SL < 3.00, *Range? :3.00 £ SL =20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V)
Parameter Symbol Value [ns]
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.123
Input Setup Time (D to G) tSU 0.123
Recovery Time (RN) tRC 0.139
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LD2D3Q

D-Latch Active High Gate with Reset, Q Output Only, 3X Drive

LD2D3Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?-I:y 2[,.6%] Delay Equations [ns]

! Range1* Range2* Range3*
tPLH 0.35 0.32 +0.017*SL 0.32 + 0.015*SL 0.34 + 0.014*SL
tPHL 0.49 0.46 +0.015*SL 0.47 +0.010*SL 0.52 + 0.008*SL

RNtoQ R " 0.24 0.18 + 0.031°SL 0.17 + 0.033'SL 0.15 + 0.034°SL
tF 0.22 0.20 + 0.014"SL 0.20 + 0.012"SL 0.20 + 0.013*SL
tPLH 0.45 0.41 +0.017*SL 0.42 + 0.015*SL 0.43 + 0.014*SL
tPHL 0.48 0.45 +0.014"SL 0.46 + 0.010*SL 0.51 + 0.008*SL

Do@ R 0.24 0.18 + 0.030°SL 0.17 + 0.033°SL 0.15 + 0.034°SL
tF 0.21 0.19 + 0.010*SL 0.18 + 0.012*SL 0.17 + 0.013*SL
tPLH 0.56 0.52 + 0.017"SL 0.53 + 0.015"SL 0.54 + 0.014*SL
tPHL 0.50 0.47 +0.014*SL 0.48 + 0.010*SL 0.52 + 0.008*SL

GtoQ R 0.22 0.16 +0.031*SL 0.16 + 0.033*SL 0.14 + 0.034*SL

tF 0.18 0.15 +0.013*SL 0.15 + 0.013*SL 0.15 + 0.013*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00<SL

LD2D3Q Timing Requirements

Values for typical process, 25.00°C, 5.00V}]

Parameter Symbol Value [ns]
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.178
Input Setup Time (D to G) tSU 0.178
Recovery Time (RN) tRC 0.139
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LD4
D-Latch Active High Gate with Set, Reset, 1X Drive

Inputs: D, G, RN, SN = SN =
OutPUT: Q, QN b “
Input Loading (SL): D,: 3, G,RN : 1 LD4

SN:2
Maximum Fanout (Rec. SL): 28
Gate Count: 6

I Symbol
D G RN SN Qn+1 QNn+1
0 1 1 1 0 1
1 1 1 1 1 0
X X 0 0 0 1
X X 0 1 0 1
X X 1 0 1 0
X 0 1 1 Qn QNn
Truth Table

»Q

<
:

. =

‘fh
SN

Schematic

»QON

e ST gy 0
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LD4

D-Latch Active High Gate with Set, Reset, 1X Drive

LD4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL.: Standard Load)
Path Parameter %?_Ia:y 2[?1501 Delay Equations [ns]

' Range1* Range2* Range3”*
tPLH 0.32 0.23 + 0.043°SL 0.24 + 0.040°SL 024 + 0.040°SL
tPHL 0.46 0.39 + 0.031°SL 0.42 + 0.022°SL 0.46 + 0.020°SL

RNtoQ R 0.3 0.14 + 0.087°SL 0.13 + 0.091°SL 0.10 + 0.092°SL
i 0.22 0.15 7 0.034°SL 0.15 + 0.036°SL 0.1+ 0.038°SL
tPLH 0.94 0.86 + 0.040°SL 0.86 + 0.039°SL 0.85 + 0.040°SL
TPHL 0.53 0.48 + 0.027°SL 0.50 + 0.021°SL 0.53 + 0.020°SL

SNt @ R 0.31 0.13 + 0.088°SL 0.12 + 0.097°SL 0.09 + 0.093°SL
tF 0.17 0.10 + 0.036°SL 0.10 + 0.037°SL 0.08  0.038°SL
tPLH 0.40 0.31 + 0.043°SL 0.32 + 0.040°SL 0.32 + 0.040°SL
tPHL 0.43 0.37 + 0.029°SL 0.40 + 0.022°SL 0.43 + 0.020°SL

D@ R 0.32 0.14 + 0.088°SL 0.13 + 0.091°SL 0.10 + 0.092°SL
I 0.20 0.13 + 0.034°SL 0.13 + 0.036°SL 0.09 + 0.038°SL
1PLH 0.63 0.55 + 0.042°SL 0.55 + 0.040°SL 0.56 + 0.040°SL
TPHL 0.56 0.51  0.028°SL 0.53 + 0.021°SL 0.56 + 0.020°SL

GtoQ R 0.30 0.12 + 0.090°SL 0.12 + 0.097°SL 0.09 + 0.093°SL
I 0.18 0.10 + 0.036°SL 0.10 + 0.037°SL 0.08 + 0.038°SL
tPLH 0.69 0.62 + 0.040°SL 0.62 + 0.039°SL 0.61 + 0.040°SL
tPHL 0.41 0.35 + 0.027°SL 0.37 + 0.021°SL 0.39 + 0.020°SL

RNto GN R 0.30 0.12 + 0.088°SL 0.12 + 0.091°SL 0.09 + 0.092°SL
3 0.18 0.10 + 0.037°SL 0.11 + 0.037°SL 0.07 + 0.038°SL
tPLH 0.39 0.31 + 0.042°SL 0.31 +0.039°SL 037+ 0.040°SL
TPHL 0.44 0.38 + 0.028°SL 0.40 + 0.022°SL 0.43 + 0.020°SL
SNto QN R 0.31 0.13 + 0.087°SL 0.12 + 0.091°SL 0.09 + 0.092°SL
T 0.20 0.14 + 0.032°6L 0.13 + 0.036°SL 0.09 + 0.038°SL
tPLH 0.67 0.50 + 0.039°SL 0.59 + 0,039°SL 0.58 + 0.040°SL
tPHL 0.48 0.43 + 0.027°SL 0.45 + 0.021°5L 0.47 + 0.020°5L

DtoQN R 0.30 0.13 + 0.087°SL 0.1 + 0.097°SL 0.09 + 0.092°SL
tF 0.18 0.11 +0.035°SL 0.10 + 0.037°SL 0.08 + 0.038°SL
tPLH 0.79 0.71 + 0.040°SL 0.71 + 0.040°SL 071+ 0.040°5L
tPHL 0.72 0.67 + 0.027°SL 0.69 + 0,021°5L 071+ 0.020°SL

GtoQN R 0.30 0.12 + 0.088°SL 0.11 +0,091°SL 0.09 + 0.092°SL
3 0.18 0.11 + 0.036°SL 0.10 + 0.037°SL 0.07 + 0.038°SL

*Ranget : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 <SL
LD4 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (RN) TPWL 0.000
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LD4
D-Latch Active High Gate with Set, Reset, 1X Drive

LD4 Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symboi Value [ns]
Pulse Width Low (SN) tPWL 0.000
Pulse Width High (G) tPWH 0.000
Input Hold Time (D to G) tHD 0.000
Input Setup Time (D to G) tSU 0.000
Recovery Time (RN) tRC 0.000
Recovery Time (SN) tRC 0.000
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LD4D2Q/LD4D4Q
D-Latch Active High Gate with Set and Reset, Q Output Only, 2X Drive or 4X Drive

Inputs: D, G, RN, SN

OutPUT: Q
Input Loading (SL): All: D: 3, G, RN: 1,
SN: 2

I-
SN

—C Q=
Maximum Fanout (Rec. SL):
- LD4D2Q: 56 LDLD2¢
-LD4D4Q: 144
Gate Count:
-LD4D2Q: 6 =G gy
-LD4D4Q: 7 (I
Symbol
D G RN SN Qn+1
0 1 1 1 0
1 1 1 1 1
X X 0 0] 0
X X 0 1 0
X X 1 0 1
X 0 1 1 Qn
Truth Table

3

e
Ly

.
NP

r’g | =
i

nJFﬁ. f“:

RN D

sy

Schematic

(o
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LD4D2Q
D-Latch Active High Gate with Set and Reset, Q Output Only, 2X Drive

LD4D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el.!a! 2[%3] Delay Equations [ns]
' Rangei* Range2* Range3*

tPLH 0.33 0.28 + 0.025°SL 0.28 + 0.022°SL 0.29 + 0.021°SL

TPHL 0.46 0.42 + 0.020°SL 0.44 + 0.013°SL 0.49 + 0.011°SL

ANto G R ~0.26 0.16 + 0.047°SL 0.15 + 0.050°SL 0.13+ 0.052°SL
3 0.21 0.18 + 0.017°SL 017 + 0.019°SL 0.16  0.020°SL

tPLH 0.93 0.88 + 0.023°SL 0.89 + 0.022°SL 0.90 + 0.027°5L

tPHL 0.54 0.51 +0.018°SL 0.52 + 0.013°SL 0.56 + 0.011°SL

SNtoQ R 0.24 0.15 + 0.048°SL 0.14 + 0.051°SL 0.1 + 0.062°SL
F 0.16 0.13 + 0.019°SL 0.12 + 0.020°SL 0.12 + 0.020°SL

tPLH 0.41 0.36 + 0.024°SL 0.37 +0.022°SL 0.38  0.021°SL

TPHL 0.45 0.41 +0.019°SL 0.43 + 0.013°SL 047+ 0.011°SL

Do@ R 0.26 0.16 + 0.049°SL 0.15 + 0.050°SL 0.13 + 0.052°SL
F 0.19 0.16 + 0.019°SL 0.15 + 0.019°SL 0.14 + 0.020°SL

PLH 064 0.59 + 0.024°SL 0.59 + 0.022°SL 0.61 + 0.021°SL

TPHL 057 0.54 + 0.018°SL 0.55 + 0.013'SL 0.59 + 0.011°SL

GtoQ R 0.04 0.14 + 0.048°SL 0.14 + 0.051°SL 0.1+ 0.052°SL
tF 0.7 0.13 + 0.020°SL 0.13 + 0.020°SL 0.12 + 0.020°SL

LD4D2Q Timing Requirements
Values for typical process, 25.00°C, 5.00V}]

*Ranget : SL <3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL

Parameter Symbol Value [ns]
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.178
Input Setup Time (D to G) tSU 0.178
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.412
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LD4D4Q

D-Latch Active High Gate with Set and Reset, Q Output Only, 4X Drive

LD4D4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %sz 2[?)%] Delay Equations [ns]

' Ranget* Range2* Range3*
1PLH 0.38 0.36 +0,013°SL 0.36 + 0,011°SL 0.38 + 0.011°SL
tPHL 0.51 0.49 + 0.012°SL 0.50 + 0.008"SL 0.54 + 0.006°SL

ANtoQ R "0.04 0.20 + 0.027°SL 0.19 + 0.024°SL 0.17 + 0.025°SL
tF 0.23 0.21 +0.011°SL 0.21 +0.010°SL 0.2 + 0.010°SL
tPLH 0.99 0.96 + 0.014°SL 0.97 +0.017°SL 0.98 + 0.011°SL
tPHL 0.60 0.57 + 0.011°SL 0.58 + 0.008"SL 0.62 + 0.006°SL

SNtoQ 1R 0.23 0.19 + 0,021"SL 0.18 + 0.024"SL 0.16 + 0.025°SL
1 0.19 0.18 + 0,009°SL 0.17 + 0.010°SL 0.17 + 0.010°SL
tPLH 0.49 0.46 + 0.013°SL 0.46 + 0.011"SL 0.48 + 0.011°SL
tPHL 0.51 0.48 +0.011°5L 0.49 + 0.008"SL 0.53 + 0.006°SL

Do @ 1R 0.24 0.20 + 0.022"SL 0.19 + 0.024"SL 0.17 + 0.025°SL
tF 0.22 0.20 + 0.011°SL 0.20 + 0.009°SL 0.19 + 0.010°SL
tPLH 0.69 0.67 + 0.093°SL 0.67 + 0.012°SL 0.69 + 0.011°SL
tPHL 0.63 0.60 + 0.011°SL 0.61 + 0.008"SL 0.65 + 0.006°SL

GtoQ R 0.23 0.18 + 0.021°SL 0.17 + 0.025"SL 0.16 + 0.025°SL

I 0.19 0.18 + 0,009°SL 0.17 + 0.010°SL 0.17 + 0.010°SL

*Rangel : SL < 3.00, *Range?2:3.00 = SL<£20.00, *Range3:20.00 < SL

LD4D4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (G) tPWH 0.920
Input Hold Time (D to G) tHD 0.123
Input Setup Time (D to G) tSU 0.233
Recovery Time (RN) tRC 0.139
Racovery Time (SN) tRC 0.412
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LD5/LD5D2

D-Latch with Active Low Gate, 1X Drive or 2x Drive

Inputs: D, GN

%

Outputs: Q, QN
Input Loading (SL): —D Ol—mnm
-D:3 .
-GN:1
Maximum Fanout (Rec. SL): LDS
LD5: All:28
LD5D2: All: 56
Gate Count:
LDS: 4 B— GN QN O—a
LD5D2: 5
Symbol
D GN Qn+t  QNn+1
0 0 0 1
1 0 1 0
X 1 Qn QNn
Truth Table

Schematic

YQ@_A_

HDAS000-5.0V-rev. 1
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LD5

D-Latch with Active Low Gate

LD5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parametef %?Ja! 2[?)?)] Delay Equations [ns]
' Range1* Range2* Range3*
1PLH 0.28 0.20 + 0.040°SL 0.20 + 0.040°SL 0.20 + 0.040°SL
TPHL 0.44 0.39 + 0.026"SL 0.41+0.021°SL 0.44 + 0.020°SL
DtoQ R "0.29 0.12 + 0.089°SL 0.11 + 0.092°SL 0.09 + 0.093°5L
IF 0.19 0.12 + 0.036"SL 0.12 + 0.036°5L 0.08 + 0.038'SL
TPLH 0.65 0.57 + 0.041°SL 057 +0.040°SL 0.57 + 0.040°SL
TPHL 0.63 0.58 + 0.027°SL 059 + 0.021°SL 0.62 + 0.020°SL
GNwoQ R 0.08 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.093°SL
iF 0.17 0.09 + 0.038°SL 0.10 + 0.037°SL 0.07 + 0.038°SL
tPLH 0.59 0.51 +0.040°SL 0.51 +0.040°SL 0.50 + 0.040°SL
tPHL 0.35 0.30 + 0.026°SL 0.31 +0.021°SL 0.33 + 0.020°SL
Dto QN R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.09 +0.037°SL 0.09 + 0.037"SL 0.06 + 0.038°SL
tPLH 0.77 0.69 +0.039°SL 0.69 + 0.040°SL 0.69 + 0.040°SL
TIPHL 0.73 0.67 + 0.026'SL 0.69 + 0.021°SL 0.71 + 0.020°SL
GNto QN R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.16 0.09 + 0.036"SL 0.09 + 0.037°SL 0.06 + 0.038"SL

LD5 Timing Requirements

*Rangel : SL < 3.00, *Range2:3.00 = SL£20.00, *Range3:20.00 < SL

HDAZ000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns}
Pulse Width Low (GN) tPWL 0.920
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.342
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LD5D2

D-Latch with Active Low Gate and 2X Drive

LD5D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_':-y 2[?)?)] Delay Equations [ns]

' i Range1* Range2* Range3*
tPLH 0.28 0.24 + 0.021*SL 0.24 + 0.020*SL 0.24 +0.020"SL
tPHL 0.46 0.42 +0.017*SL 0.44 +0.012*SL 0.47 +0.010"SL

D@ tR 0.21 0.13 + 0.044°SL 012+ 0.045°SL 0.10 + 0.047°SL
tF 0.18 0.14 +0.017"SL 0.14 + 0.018"SL 0.12 +0.019*SL
tPLH 0.64 0.60 + 0.021*SL 0.60 + 0.020"SL 0.60 +0.020*SL
1PHL 0.64 0.60 + 0.017*SL 0.62 + 0.012*SL 0.65 + 0.010"SL

GNtoQ 1R 0.19 0.11 + 0,044°SL 0.10 + 0.046°SL 0.08 + 0.047°SL
tF 0.15 0.11 +0.019"SL 0.12 + 0.018*SL 0.1 +0.019"SL
tPLH 0.63 0.59 + 0.018*SL 0.59 + 0.020*SL 0.58 +0.020"SL
tPHL 0.41 0.38 + 0.015*SL 0.39 + 0.012*SL 0.42 +0.010"SL
DtoON 1R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
tF 0.15 0.11 +0.021*SL 0.12 + 0.018*SL 0.10 +0.019"SL
tPLH 0.81 0.77 +0.018*SL 0.77 + 0.020*SL 0.76 + 0.020"SL
tPHL 0.77 0.74 +0.016"SL 0.75 + 0.012*SL 0.78 + 0.010"SL
GNtoQN 1R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048"5L
tF 0.15 0.11 +0.019*SL 0.12 +0.018"SL 0.10 +0.019"SL
*Range1: SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL
LD5D2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) 1PWL 0.920
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.397
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LD5D2Q/LD5D4Q
D-Latch with Active Low Gate, Q Output Only, 2X Drive or 4X Drive

Inputs: D, GN
Outputs: Q
Input Loading (SL): All : D: 3, GN: 1 " D G u
Maximum Fanout (Rec. SL):
- LD5D2Q: 56 LD5D2Q
- LD5D4Q: 112
Gate Count:
- LD5D2Q: 4 i
- LD5D24Q: 5 > GN
Symbol
D GN Qn+1
0 0 0
1 0] 1
X 1 Qn
Truth Table
JLQ
—a Ve
©

I(E‘)EPEJ "CT P71
NB4

. =§EP83 gny.q. '~L .

VEN% Heg

[77 [78
o '—*L{ Do "“‘D°V . Schematic
nv ny
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LD5D2Q/LD5D4Q
D-Latch with Active Low Gate, Q Output Only, 2X Drive or 4X Drive

LD5D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL: Standard Load)
Path Parameter %ﬂ:y 2[?)?)] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.29 0.24 +0.022*SL 0.24 + 0.021*SL 0.24 + 0.021*SL
tPHL 0.46 0.42 +0.018"SL 0.44 +0.013*SL 0.48+0.011*SL

D@ tR . 0.23 0.13 +0.048"SL 0.12 + 0.051*SL 0.10 + 0.052*SL
tF 0.19 0.15 +0.019*SL 0.15 +0.019"SL 0.13 + 0.020™SL
tPLH 0.65 0.60 + 0.023*SL 0.60 +0.022*SL 0.61 +0.022*SL
tPHL 0.64 0.61+0.018"SL 0.62 +0.012"SL 0.66 + 0.011*SL

GNto Q R 0.21 0.11 + 0.050°SL 0.11 +0,052°SL 0.09 + 0.052°SL
tF 0.16 0.12 + 0.020"SL 0.12 + 0.020"SL 0.11 + 0.020*SL

*Range! : SL <3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00 <SL

LD5D2Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.920
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.342

LD5D4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tR and tf = 0.80ns]

(SL: Standard Load)
Path Parameter %9L|8=V2['63] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.3 0.32 + 0.012°SL 0.32+0.017°5L 033+ 0.077°6L
tPHL 0.52 0.50 + 0.011°SL 0.50 + 0.008°SL 0.54 + 0.006°SL

Do@ R 0.20 0.15 + 0.023°SL 0.15 + 0.025°SL 0.13 + 0.026°5L
IF 0.21 0.20 + 0.007°SL 10.19 + 0.009°SL 0.19+ 0.010°SL

PLH 0.68 0.65 +0.012°5L 0.66 + 0.011°SL 0.66 + 0.011°SL

TPHL 0.70 067 +0.011°SL 0.68 + 0.008°SL 0.72 + 0.006°SL

GNwQ R 0.18 0.13 + 0.024°SL 0.13 + 0.025°SL 011+ 0.026°SL
F 0.19 0.18 + 0.007°SL 0.17 + 0.010°SL 017+ 0.010°SL

*Rangel : SL < 3.00, *Range2:3.00 = SL<20.00, *Range3:20.00 <SL

LD5D4Q Timing Requirements

HDAS000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.920
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.397
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LD5X4
4-Bit D-Latch with Active Low Gate

Inputs: DO, D1, D2, D3, GN
Outputs: Q0, Q1, Q2, Q3
QNO, QN1, QN2, QN3
Input Loading (SL):
-Do,Dt1,D2,D3:3
-GN: 1 :

Gate Count: 13

Maximum Fanout (Rec. SL): All : 28

LDSX4
D3 Q2
— D Q1
D2 Q2

B GN QN2

7T 1101

Schematic

D GN | Qn+1  QNn+1
0 0 0 1
1 0 1 0
X 1 Qn QNn
Truth Table
3 8 & 5 8 8 3 s
[ ] -] Q ‘J \‘D J l;B Q
LD5 LD5 LDS LDS
[ D—l o™N b—l ’—4&4 oN 9-——‘ I——QGN ™
) | | |
p] - o ]
5 8 3 5

HDA9000-5.0V-rev. 1
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LD5X4
4-Bit D-Latch with Active Low Gate

LD5X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parametei' %?_Ia! 2[?)?)] Delay Equations [ns]
’ Range1* Range2* Range3*

tPLH 0.8 0.20 + 0.043"SL 0.20 + 0,043°SL 0.0 + 0.043°SL

PHL 0.45 0.39 + 0.029°SL 0.41 + 0.022°SL 0.44 + 0.020°SL

DO to Q0 R 0.32 0.12 + 0.099°SL 0.11 +0.101°SL 0.09 + 0.102°SL
IF 0.20 0.12 + 0.038°SL 0.12 + 0.039°SL 0.08 + 0,041°5L

1PLH 0.84 0.76 + 0.044°SL 0.76 + 0.043°SL 0.76 + 0.043°SL

TPHL 0.7 0.68 + 0.028"SL 0.70 + 0.022°SL 0.73 + 0.020°SL

GNto Q0 1R 0.30 0.10 + 0.101°SL 0.10 + 0.102°SL 0.09 + 0.102°SL
I 0.18 0.10 + 0.041°SL 0.10 + 0.040°SL 0.07 + 0.041°SL

PLH 027 0.19 + 0.041°SL 0.19 + 0.040°SL 0.19 + 0.040°SL

TPHL 0.44 0.39 + 0.028°SL 0.40 + 0.021°SL 0.43 + 0.020°SL

Dito Q1 1R 0.29 0.12 +0,089°SL 0.11 +0.092°SL 0.09 + 0.093°SL
IF 0.19 0.12 + 0.037°5L 0.12 + 0.036°SL 0.08 + 0.038°SL

PLH 0.84 0.75 + 0.041°SL 0.76 + 0.040°SL 0.76 + 0.040°SL

PHL 0.73 0.68 + 0.027°SL 0.69 + 0.021"SL 0.72 + 0.020°SL

GNto Q1 R 0.28 0.10 + 0.090°SL 0.09 + 0.092°SL 0.08 + 0.093"SL
tF 017 0.09 +0,037°SL 0.09 + 0.037°SL 0.07 + 0.038°SL

1PLH 0.29 0.20 + 0.043°SL 0.20 + 0,043'SL 0.20 + 0.043°SL

TPHL 0.45 0.39 + 0.029°SL 0.41 + 0.022°SL 0.44 + 0.020°SL

D2to G2 R 0.32 0.12 + 0.099°SL 0.11 + 0.101°SL 0.09 + 0.102°SL
3 0.20 0.12 + 0.038°SL 0.12 + 0.039°SL 0.08 + 0.041°SL

LA 0.85 0.76 + 0.043°SL 0.76 + 0.043°SL 0.76 + 0.043°SL

tPHL 0.74 0.68 + 0.028°SL 0.70 + 0.022°SL 0.73 + 0.020°5L

GN'to G2 R 0.30 0.10 + 0.100°SL 0.10 +0.102°SL 0.09 +0.102°SL
3 0.18 0.10 + 0.041°SL 0.10 + 0.040°SL 0.07 + 0.041°SL

PLH 027 0.19 + 0.041°5L 0.19 + 0.040°SL 0.19 + 0.040°SL

TPHL 0.44 0.38 + 0.028°SL 0.40 + 0.021°SL 0.43 + 0.020°SL

D310 Q3 R 0.29 0.12 + 0.089°SL 0.11 + 0.092°5L 0.09 + 0.093"SL
iF 0.19 0.12 + 0.036"SL 0.12 + 0.036"SL 0.08 + 0.038°SL

PLH 0.84 0.75 + 0.041°SL 0.76 + 0.040°SL 0.76 + 0.040°SL

tPHL 0.73 0.68 + 0.027°SL 0.69 + 0.021°SL 0.72 + 0.020°SL

GNto Q3 R 0.8 0.10 + 0.090°SL 0.09 + 0.092°SL 0.08 + 0.093°SL
IF 047 0.09 + 0.037°SL 0.09 + 0.037°SL 0.07 + 0.038°5L

PLH 059 0.51 + 0.040°SL 0.51 + 0.041°SL 0.50 + 0.041°SL

TPHL 0.35 0.30 + 0.026°SL 0.31 + 0.021°SL 0.33 + 0,020°5L

DOt QNO R 0.29 0.10 + 0.090°SL 0.09 + 0.095'SL 0.08 + 0,095°SL
IF 047 0.09 + 0.038°SL 0.09 + 0.038°SL 0.06 + 0.040°SL.

tPLH 0.88 0.80 + 0.040°SL 0.80 + 0.041°SL 0.79 + 0.041°SL

tPHL 0.91 0.6 + 0.026°SL 0.87 +0.021°SL 0.89 + 0.020°SL

GNtoQNO ™o 0.8 0.10 + 0.097°SL 0.09 + 0.095°SL 0.08 + 0.095°SL
IF 017 0.10 + 0.037°SL 0.09 + 0.038°SL 0.06 + 0.040°SL

*Ranget : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 <SL

HDA9000-5.0V-rev. 1
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LD5X4
4-Bit D-Latch with Active Low Gate

LD5X4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %?_Ia! 2['(1)?)] Delay Equations [ns]
Range1* Range2* Range3*
TPLH 058 0.51 +0.039°SL 050 + 0.040°SL 0.50 + 0.040°SL
TPHL 0.35 0.30 + 0.026°SL 0.31 + 0.021°SL 0.33 + 0.020°SL
D110 QN1 1R 0.28 0.10 + 0.087°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.09 + 0.036°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
tPLH 0.87 0.79 + 0.039°SL 0.79 + 0.040°SL 0.79 + 0.040°SL
TPHL 0.91 0.86 + 0.026°SL 0.87 + 0.021°SL 0.89 + 0.020°SL
GN to QN1 1R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
I 0.17 0.09 + 0,036°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
TPLH 0.59 0.51 +0.040°SL 0.51 + 0.041°SL 0.50 + 0.041°SL
TPHL 0.35 0.30 + 0.026°SL 0.32 + 0.021°SL 0.33 + 0.020°SL
D2toQN2 - ™o 0.29 0.10 + 0.091°SL 0.09 + 0.095°SL 0.08 +0,095'SL
T 0.17 0.09 + 0.038°SL 0.09 + 0.038°SL 0.06 + 0.040°SL
tPLH 0.88 0.80 + 0.040°SL 0,80 + 0.041"SL 0.79 + 0.041°SL
tPHL 0.91 0.86 + 0.026°SL 0.87 + 0.021°SL 0.89 + 0.020°SL
GNtoQN2 = 0.28 0.10 + 0.091°SL 0.09 + 0.095°SL 0.08 + 0.095°SL
i 017 0.10 + 0.036°SL 0.09 + 0.038°SL 0.06 + 0.040°SL
1PLH 058 0.51 + 0.039°SL 0.50 + 0.040°SL 0.50 + 0.040°5L
1PHL 0.35 0.30 + 0.026°SL 0.31 + 0.021°SL 0.33 + 0.020°5L
D3 to QN3 R 028 0.10 + 0.087°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
TF 017 0.09 + 0.036°SL 0.09 + 0.037°5L 0.06 + 0.038°SL
tPLH 0.87 0.79 + 0.039°SL 079 + 0.040°SL 0.79 + 0.040°SL
tPHL 0.91 0.86 + 0.026°SL 0.87 + 0.021°SL 0.89 + 0.020°5L
GN1o QN3 o 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 017 0.09 + 0.036°SL 0.09 + 0.037°5L 0.06 + 0.038°SL

LD5X4 Timing Requirements

*Ranget : SL. < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.920
Input Hold Time (DO to GN) tHD 0.233
Input Hold Time (D1 to GN) tHD 0.233
Input Hold Time (D2 to GN) tHD 0.014
Input Hoid Time (D3 to GN) tHD 0.014
Input Setup Time (DO to GN) tsy 0.287
Input Setup Time (D1 to GN) tSU 0.287
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LD5X4
4-Bit D-Latch with Active Low Gate

LD5X4 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbot Value [ns]
Input Setup Time (D2 to GN) tSU 0.287
Input Setup Time (D3 to GN) tSU 0.287
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LD6/LD6D2
D-Latch Active Low Gate with Reset, 1X Drive or 2X Drive

Inputs: D, GN, RN

Outputs: Q, QN
Input Loading (SL): /D QFH—mn
-D:3 .
-GN,RN: 1 LD6&6
Maximum Fanout (Rec. SL):
LD6: All:28
LD6eD2: All: 56
Gate Count: ' OGN rn QN O
LD6: 5
LDeD2: 6
Symbol
D GN RN Qn+1  QNn+1
0 1 0 1
1 0 1 1 0
X 1 1 Qn QNn
X X 0 0 1
Truth Table

o

L1

el

Lt
o | _ﬂi

RN

4

QN

i

Schematic
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LD6

D-Latch Active Low Gate with Reset

LD6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %tla! 2[?)%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.32 0.23 + 0.043"SL 0.24 + 0.040*SL 0.24 + 0.040*SL
tPHL 0.46 0.40 +0.031"SL 0.42 + 0.022*SL 0.47 + 0.020"SL

RNto Q IR 032 0.14 + 0.086°SL 0.13 + 0.091°SL 0.10 + 0.092°SL
tF 0.22 0.15 + 0.035"SL 0.15 + 0.035*SL 0.11 + 0.038"SL
tPLH 0.40 0.31 +0.043"SL 0.32 + 0.040*SL 0.32 + 0.040"SL
tPHL 0.44 0.38 +0.029"SL 0.40 + 0.021*SL 0.44 + 0.020"SL

DtoQ tR 0.31 0.14 +0.087*SL 0.13 +0.091*SL 0.10 + 0.092*SL
tF 0.20 0.13 +0.035"SL 0.13 + 0.036"SL 0.09 + 0.038*SL
tPLH 0.73 0.64 +0.043"SL 0.65 + 0.040*SL 0.66 + 0.040*SL
tPHL 0.65 0.59 +0.028"SL 0.61 +0.021*SL 0.64 + 0.020°SL

GN1Q 1R 0.30 0.12 + 0.089°SL 0.12 + 0.091°SL 0.09 + 0.093°SL
tF 0.18 0.10 + 0.037°SL 0.10 + 0.037*SL 0.08 + 0.038"SL
tPLH 0.61 0.53 + 0.039"SL 0.53 + 0.040*SL 0.53 +0.040"SL
tPHL 0.40 0.34 +0.027"SL 0.36 + 0.021*SL 0.38 + 0.020"SL

RN 1o QN R 0.28 0.11 +0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.10 +0.034"SL 0.10 + 0.037"SL 0.07 + 0.038*SL
tPLH 0.59 0.51 +0.039"SL 0.51 + 0.040"SL 0.50 + 0.040*SL
tPHL 0.48 0.42 + 0.026"SL 0.44 + 0.021*SL 0.46 + 0.020*SL

DtoQN R 0.28 0.10 + 0.089°SL 0.09 + 0.092"SL 0.08 + 0.092°SL
tF 0.17 0.10 + 0.035"SL 0.10 + 0.037*SL 0.07 + 0.038*SL
tPLH 0.79 0.72 + 0.039°SL 0.71 + 0.040*SL 0.71 + 0.040*SL
1PHL 0.81 0.76 + 0.026"SL 0.77 + 0.021*SL 0.79 + 0.020*SL

GNto QN R 0.28 0.10 + 0.088°SL 0.09 + 0.092°SL 0.08 + 0.092°SL
tF 0.17 0.10 +0.034"SL 0.09 + 0.037*SL 0.07 + 0.038*SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
LD6 Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Input Hold Time (D to GN) tHD 0.014
Input Setup Time (D to GN) tSU 0.342
Recovery Time (RN} tRC 0.139
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LD6D2
D-Latch Active Low Gate with Reset, 2X Drive

LD6D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns] (SL: Standard Load)
Path Paramotér %eLliy 2['(‘)%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 032 0.27 + 0.023"SL 0.28 + 0.020"SL 0.29 + 0.020°SL
tPHL 0.46 0.42 + 0.019°SL 0.44 + 0.013°SL 0.49 + 0.010°SL

RNt @ R 0.24 0.15 + 0.044°SL 0.15 + 0.045°SL 0.12 + 0.046°SL
IF 021 0.17 + 0.019°SL 0.17 + 0.017°SL 0.16 + 0.018'SL
tPLH 0.41 0.36 + 0.023°SL 0.37 + 0.020°SL 0.38 + 0.020°SL
1PHL 0.45 0.41 +0.018°SL 0.43 + 0.012°SL 0.47 + 0.010°SL

DtoQ@ 1R 024 0.15 + 0.043°SL 0.14 + 0.045°SL 0.12 + 0.046"SL
3 0.19 0.16 + 0.017°SL 0.15 + 0.018'SL 0.14 + 0.018°SL
tPLH 0.73 0.68 + 0.023°SL 0.69 + 0.021"SL 0.70 + 0.020°SL
TPHL 0.65 062 + 0.018"SL 0.64 + 0.012°SL 0.67 + 0.010°SL

GNtoQ 1R 0.23 0.14 + 0.044°SL 0.13 + 0.045°SL 0.11 + 0.047°SL
IF 0.16 0.12 + 0.020°SL 0.12 + 0.018°SL 0.12 + 0.019°SL
tPLH 0.65 0.62 + 0.018"SL 0.61 + 0.020°SL 0.60 + 0.020"SL
tPHL 0.46 0.43 + 0.015"SL 0.44 + 0.012°SL 0.47 + 0.010°SL

RNto QN R 0.20 0.11 + 0.044°SL 0.11 + 0.047°SL 0.08 + 0.048°SL
IF 0.16 0.12 + 0.019°SL 0.13 + 0.018"SL 0.11 + 0.019°SL
tPLH 0.64 0.60 + 0.019°SL 0.60 + 0.020°SL 0.58 + 0,020"SL
TPHL 0.55 0.52 + 0,015°SL 053 + 0.012°SL 0.56 + 0.010°SL

DtoQN R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
I 0.16 0.13 + 0.016°SL 0.13 + 0.018°SL 011 + 0.019°5L
tPLH 0.84 0.80 + 0.018°SL 0.79 + 0.020°SL 0.79 + 0.020°SL
TPHL 0.87 0.84 + 0015°SL 0.85 + 0.012°SL 0.88 + 0.010°SL

GNto QN R 0.20 0.11 + 0.045°SL 0.10 + 0.047°SL 0.08 + 0.048"SL
IF 0.16 0.12 + 0.021°SL 0.13 + 0.097°SL 0.11 +0.019°SL

*Range1: SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00< SL

LD6D2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) IPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Input Hold Time (D to GN) tHD 0.014
Input Setup Time (D to GN) tSU 0.397
Recovery Time (RN} tRC 0.139
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LD6Q/LD6D3Q
D-Latch Active Low Gate with Reset, Q Output Only, 1X Drive or 3X Drive

Inputs: D, GN, RN
Outputs: Q,

Input Loading (SL): All : D: 3, GN, RN: 1
Maximum Fanout (Rec. SL):

LDeQ: 28

LDED3Q: 84

Gate Count:
LD6Q: 4

LDED3Q: 5

D GN RN Qn+1
0 1 0

1 1 1

X 1 1 Qn

X X 0 0

Truth Table
. %«3 ﬁEPSG "’r[ P8g
©
o i{? L .
T L.
N84
y P83 arL"“' Em P71
1 a
N B A Dcvlw A {>¢v]78 M ! N7@
nv Inv
RN
IstA/I Ag
SN
Schematic
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LD6Q
D-Latch Active Low Gate with Reset, Q Output Only, 1X Drive

LD6Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL: Standard Load)
Path Parametér %th:y 2[,6%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.33 0.24 + 0.046*SL 0.25 +0.043*SL 0.25 +0.043"SL
tPHL 0.46 0.40 + 0.033*SL 0.43 +0.022"SL 0.47 +0.020*SL

RNtoQ R 034 0.15 + 0.094°SL 0.14 + 0.100°SL 0.10 + 0.102°SL
tF 0.23 0.16 + 0.036*SL 0.16 + 0.038*SL 0.10 + 0.040"SL
tPLH 0.41 0.32 + 0.046*SL 0.33 + 0.043*SL 0.33 + 0.043"SL
tPHL 0.44 0.38 + 0.030*SL 0.41 + 0.022*SL 0.44 + 0.020"SL

DtoQ tR 0.34 0.15 + 0.095*SL 0.14 + 0.100"SL 0.10 + 0.102"SL
tF 0.21 0.14 + 0.036*SL 0.13 + 0.038"SL 0.09 +0.041*SL
tPLH 0.74 0.65 + 0.047*SL 0.66 + 0.043"SL 0.66 + 0.043*SL
tPHL 0.65 0.59 + 0.030*SL 0.62 + 0.022"SL 0.64 +0.020*SL

GNtoQ R 0.33 0.13 + 0.096°SL 0.12 + 0.101°SL 0.10 +0.102°SL

tF 0.19 0.11 + 0.040"SL 0.11 +0.039*SL 0.08 +0.041*SL

LD6Q Timing Requirements

*Range1: SL < 3.00, *Range? :3.00 £ SL £20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.342
Recovery Time (RN) tRC 0.139
3-289
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LD6D3Q

D-Latch Active Low Gate with Reset, Q Output Only, 3X Drive

LD6D3Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?-.,:y 2[53] Delay Equations [ns]

‘ Range1* Range2* Range3*
tPLH 0.35 0.32 + 0.017°SL 0.32 + 0.015°SL 0.34 + 0.014°SL
tPHL 0.49 0.46 + 0.015°SL 0.47 + 0.010°SL 0.52 + 0.008°SL

ANtoQ R 0.04 0.18 + 0.031°SL 0.17 + 0.033°SL 0.15 + 0.034"SL
I 0.02 0.20 + 0.014°SL 0.20 + 0.012°SL 0.20 + 0.013"SL
tPLH 0.45 0.41 +0.017°SL 0.42 + 0.015°SL 043+ 0.014°SL
TPHL 0.48 0.45 + 0.014°SL 0.47 + 0.010°SL 051 + 0.008°SL

D@ R 0.24 0.18 + 0.031°SL 0.17 + 0.033°SL 015 + 0.034°SL
tF 0.21 0.19 +0.010°SL 0.18 + 0,012°SL 017 + 0.013°SL
'PLA 0.76 072+ 0.017°SL 0.73 + 0.015°SL 0.74 + 0.014°SL
TPHL 0.68 0.65 + 0.014°SL 0.67 + 0.010°SL 071+ 0.008°SL

GNto Q R 0.22 0.16 + 0.032°SL 0.16 + 0.033°SL 0.14 + 0.034°SL

I 0.18 0.15 + 0.014"SL 0.15 + 0.013°SL 0.15 + 0.013°SL

*Ranget : SL < 3.00, *“Range2:3.00 £ SL = 20.00, "ﬁangeB 120.00<SL

LD6D3Q Timing Requirements

Values for typical process, 25.00°C, 5.00V)
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.397
Recovery Time (RN) tRC 0.139
3-290

HDA9000-5.0V-rev. 1 © 1996 ASPEC Technology, Inc.



3~ 291
HBDASOOQ-50V-rev. 1 . S ' © 1996 ASPEC Tachnology. Inc.



LS1/LS1D3
SR Latch with separate Gate Inputs, 1X Drive, 2X Drive or 3X Drive

Inputs: SN1, SN2, SN, RN, RN1, RN2

Outputs: Q, QN
Input Loading (SL): — SN1 Q+—a
-LSt1:All: 1
- LS1D3: All: 1 B 5N2
Maximum Fanout (Rec. SL): B— SN LS1
-LS1:14 B
-LS1D3: 84 RN
Gate Count: B— RN1
-LS1:4 — N O—a
-LS1D3: RNZ 4
Symbol
SN1/SN2 RN1/RN2 SN RN Qn+1 QNn+1
X 1 0 1 1 0
1 X 1 0 0 1
X X 0 0 1 1
1 1 1 1 Qn QNn
1 0 1 1 0 1
0 1 1 1 1 0
0 0 1 1 1 1
Truth Table

SN1
SN2

5 N ’
1
SN p_‘

R’N

Schematic
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LS1
SR Latch with separate Gate Inputs

LS1 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?J:y 2[?)%] Delay Equations [ns]
" Range1* Range2* Range3*
TPHL 0.72 0.55 + 0.082°SL 0.56 + 0.079°SL 0.56 + 0.079°SL
ANt Q IF 058 0.41 + 0.087°SL 0.39 + 0.092°SL 0.37 + 0.093°SL
TPHL 0.82 059+ 0.116°'SL 0.60 +0.113°SL 0.58 + 0.114°SL
RN110 Q IF 0.61 0.40 + 0.101°SL 0.39 + 0.105°SL 0.38 + 0.106°SL
TPHL 0.79 0.56 + 0.114°SL 0.56 + 0.114"SL 0.55 + 0.114°SL
RN2to Q IF 0.61 0.41 + 0.099°SL 0.40 + 0.105°SL 0.38 + 0.106°SL
tPLH 047 0.38 + 0.042°SL 0.38 + 0.042°SL 0.38 + 0.042°SL
tPHL 0.29 0.20 + 0.042°SL 0.22 + 0.036°SL 0.24 + 0.035°SL
SNwQ R 0.75 057 + 0.091°SL 0.55 + 0.096"SL 0.45 + 0.101°SL
IF 0.66 052+ 0.071°SL 0.50 + 0.077°SL 0.41 + 0.082°SL
1PLH 0.57 0.42 + 0.078°SL 0.42 + 0.077°SL 0.40 + 0.078°SL
TPHL 0.29 0.19 + 0.053°SL 0.22 + 0.043°SL 0.23 + 0.043SL
SNitoQ 1R 1.04 0.70 + 0.175'SL 0.66 + 0.186°SL 0.59 +0.190°SL
I 0.70 0.52 + 0.087°SL 0.50 + 0.094°SL 0.40 + 0.099°SL
tPLH 0.54 0.39 + 0.075'SL 0.38 + 0.077°SL 0.37 +0.078°SL
tPHL 0.34 0.24 + 0.050°SL 0.26 + 0.043°SL 0.27 + 0.043°SL
SN2to @ R 104 0.68 + 0.178°SL 0.65 + 0.187°SL 0.59 + 0.190°SL.
F 0.79 0.61 + 0.086°SL 0.59 + 0.093°SL 0.48 + 0.099°SL
1PLH 0.47 0.38 + 0.042°SL 0.38 + 0.042°SL 0.38 + 0.042°SL
TPHL 0.29 0.20 + 0.042°SL 0.22 + 0.036°SL 0.24 + 0.035°SL
RNto QN 1R 0.75 0.57 + 0.091°5L 0.55 +0.096°SL 0.45 + 0.101°SL
IF 0.66 052+ 0.071°SL 0.50 + 0.077°5L 0.40 + 0.082°SL
tPLH 057 041 + 0.078°SL 042+ 0.077°SL 0.39 + 0.078SL
tPHL 0.29 0.19 + 0.053°SL 0.22 + 0.043°SL 0.23 + 0.043°SL
RN1to QN R 104 0.69 + 0.174°SL 0.66 + 0.186°SL 0.58 + 0.190°5L
I 0.69 0.52 + 0.087°5L 0.50 + 0.094°5L 0.40 + 0.099°SL
tPLH 0.54 0.39 + 0.075°SL 0.38 + 0.077°SL 0.37 + 0.078°5L
tPHL 0.34 0.24 + 0.050°SL 0.26 + 0.043°SL 0.27 + 0.043°SL
RN2toQN o 103 0.68 + 0.178°SL 0.65 + 0.186°SL 0.58 +0.190°SL
3 0.78 0.61 + 0.086°SL 059+ 0.093°SL 0.47 + 0.099°SL
tPHL 0.72 0.55 + 0.082°SL 0.56 + 0.079°SL 0.56 + 0.079°SL
SNto QN tF 0.58 0.40+ 0.087°SL 0.39 + 0.092°SL 0.37 + 0.093°5L
tPHL 0.82 059+ 0.116°SL 0.60 + 0.113°SL 0.58 + 0.114°SL
SN1to QN IF 0.61 0.41 + 0.099°SL 0.39 + 0.105°SL 0.38 + 0.106"SL
1PHL 0.79 056 + 0.113°5L 056 + 0.114°SL 0.56 + 0.114°SL
SN2to ON iF 0.61 0.41 + 0.100°SL 0.40 + 0.105"SL 0.38 + 0.106°SL
*Rangel : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00<SL

HDA9000-5.0V-rev. 1
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LS1D3

SR Latch with separate Gate Inputs, 3X Drive

LS1D3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns) (SL: Standard Load)
Path Parameter %t'iyl,['a%] Delay Equations [ns]
" Rangel* Range2* Range3*

TPHL 0.94 0.92 + 0.012°SL 0.93 + 0.000°SL 0.96 + 0.007°SL

RNt Q tF 0.18 0.15+ 0.013°SL 0.15 + 0.012°SL 0.14 + 0.013°SL
tPHL 101 0.99 + 0.011°SL 1,00 + 0.009°SL T.04 + 0.007°SL

RN1toQ I 0.18 0.15 + 0.014°SL 0.16 + 0.092°SL 0.14 + 0.013°SL
tPHL 0.98 0.96 + 0.012°SL 0.97 + 0.009°SL 7,00 + 0.007°SL

AN2to Q IF 0.8 0.15+ 0.014°SL 0.15 + 0.012°SL 0.15 + 0.013°SL
tPLH 0.64 0.61 + 0.015°SL 0.61 + 0.014°SL 061 +0.014°SL

TPHL 057 054 + 0.015°SL 0.55 + 0.009°SL 059 + 0.007°SL

SNt @ R 0.19 0.14 + 0.024'SL 0.12 + 0.033°SL 0.10 + 0.034°SL
I 0.18 0.15 + 0.017°SL 0.17 + 0.012°SL 0.15 + 0.012°SL

tPLH 0.71 0.68 + 0.017°SL 0.68 + 0.014°SL 0.69 + 0.014°SL

tPHL 0.55 0.53 + 0.014°SL 0.54 + 0.009°SL 0.57 + 0.007°SL

SN1to Q 1R 0.20 0.14 + 0.030°SL 0.13 + 0.033°SL 0.10 + 0.034°SL
tF 047 0.15 + 0.013'SL 0.15 + 0.012°SL 013+ 0.013°5L

tPLH 0.68 0.65 + 0.015°SL 0.65 + 0.014°SL 0.66 + 0.014°SL

TPHL 0.62 0.60 + 0.012°SL 0.61 + 0.009°5L 0.65 + 0.007°SL

SN2toQ R 0.20 0.15 + 0.027°SL 0.13 + 0.033°SL 0.11 +0.034°SL
IF 018 0.15 + 0.014°SL 0.16 + 0.012°SL 0.15 +0.012°SL

tPLH 0.64 0.61 +0.017°SL 0.61 + 0.014°5L 0.61 +0.014°SL

PHL 057 0.54 + 0.014°SL 0.5 + 0.009°SL 0.59 + 0.007°SL

RNto QN R 0.20 0.15 + 0.025°SL 0.12 + 0.033°5L 0.10 + 0.034°SL
3 0.18 015+ 0.014°SL 0.16 + 0.012°SL 0.15 + 0.012°SL

tPLH 0.71 0.67 + 0.016°SL 0.68 + 0.014°SL 0,68 + 0.014°SL

TPHL 055 053+ 0.013°SL 0.54 + 0.009°SL 057 + 0.007°5L

RNTto QN R 020 0.14 + 0.031°SL 0.13 + 0.033°SL 0.10 + 0.034°SL
tF 047 045+ 0.012°SL 0.15 + 0.012°SL 0.14 +0.013°SL

tPLH 0.68 0.65 + 0.015°SL 0.65 + 0.014°SL 0.65 +0.014°SL

TPHL 0,62 0.60 + 0.011°SL 0.61 + 0.009°SL 0.64 +0.007°5L

RN2to QN —2 0.20 0.15 + 0.027°SL 0.13 + 0.033°SL 0.11 + 0.034°SL
tF 0.18 0.16 + 0.012°SL 0.16 + 0.012°SL 0.14 + 0.013°SL

TPHL 0.94 0.92 + 0.013°5L 0.93 + 0.009°SL 0.97 + 0.007°SL

SNtoQN tF 0.18 0.16 + 0,009°SL 0.15 + 0.013°SL 0.16 + 0.012°SL
PHL 101 0.98 + 0.013°SL T.00 + 0.009°SL 7,04+ 0.007°SL

SN1to QN tF 0.18 0.15 + 0.014"SL 0.5 + 0.012°SL 015+ 0.013°SL
TPHL 0.98 0.96 + 0.013°SL 0.97 + 0.009°SL 7,00 + 0.007°5L

SN2 to GN \F 0.18 0.15 + 0.013°SL 0.15 + 0.012°SL 0.14 + 0.013°SL

*Range1 : SL < 3.00, "ﬁangeZ :3.00 £ SL £20.00, *Range3 :20.00 < SL

HDA9000-5.0V-rev. 1
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FA/FAD2/FAD4/FAD6

Full Adder with 1X Drive, 2X Drive, 4X Drive or 6X Drive

Inputs: C1, A, B
Outputs: S, CO
Input Loading (SL): FA
-FA:CI:2,B:2, A: 1 Bl
-FAD2:Cl:2,,B: 2, A: 1 S—=
-FAD4:Cl:2,B:2,A: 1 A
-FAD6:Cl: 2,B:2,A: 1 CO—=
Maximum Fanout (Rec. SL): B—B
- FA: 14
- FAD2: 56
- FAD4: 112
- FADB: 168
Gate Count:
“FA: 7 A B Cl CO
-FAD2: 8 0 0 0 0 0
- FAD4: 10
- FADS: 12 0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1
Truth Table
| l
T Am—' A ['\~.‘V S
B : 1 Eﬁil
[ )
a afpor °
> o
L T*=
Schematic
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FA

Full Adder

FA Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?_Iiy 2"(‘)%] Delay Equations [ns]
i Range1* Range2* Range3*

tPLH 0.79 0.70 + 0.044"SL 0.71 + 0.042°SL 0.70 + 0.042°SL

TPHL 0.91 0.84 + 0.038SL 0.88 + 0.025°SL 0.95 + 0.022°SL

AtoCO 1R 0.34 0.16 + 0.094°SL 0.14+0.100°SL 0.10 + 0.102°SL
tF 0.26 0.17 + 0.044°SL 0.19 + 0.040°SL 0.18 + 0.040°SL

tPLH 0.68 0.59 + 0.044°SL 0.60  0.042°SL 059 + 0.042°SL

1PHL 0.78 0.71 + 0.035°SL 0.75 + 0.024°SL 0.81 + 0.021°SL

BtoCO iR 0.34 0.15 + 0.095°SL 0.14 + 0.100°SL 0.10 + 0.102°SL
iF 023 0.15 + 0.042°SL 015 + 0.040°SL 0.14 + 0.040°SL

tPLH 0.40 0.31  0.045°SL 0.31+ 0.043°5L 032 + 0.043°SL

TPHL 056 0.48 + 0.037°SL 0.52 + 0.026'SL 0.60 + 0.022°SL

Clto CO 1R 0.34 0.15 + 0,096"SL 0.14 +0.101°SL 0.11 +0.102°SL
TF 0.27 0.18 + 0.045°SL 0.19 + 0.040°SL 0.19 + 0.040°SL

TPLH 104 0.95 + 0.045°SL 0.96 + 0.042°SL 0.96 + 0.042°SL

tPHL 0.94 0.86 + 0.038°SL 0.90 + 0.025°SL 0.99 + 0.021°SL

AtoS iR 0.31 0.13 + 0.092°SL 0.12 + 0.096"SL 0.09 + 0.098"SL
tF 0.26 0.18 + 0.042°SL 0.19 + 0.037°SL 0.20 + 0.037°SL

tPLH 0.94 0.85 + 0.045"SL 0.86 + 0.042°SL 0.86 + 0.042°SL

TPHL 0.88 0.81 + 0.035°SL 0.85 + 0.024°SL 0.92 + 0.020°SL

BtoS iR 0.31 0.13 + 0.093°SL 0.12 + 0.096"SL 0,09 + 0.098"SL
IF 023 0.14 + 0,041°SL 0.16 + 0.037°SL 0.15 + 0.037°SL

tPLH 067 0.58 + 0.045°SL 059 + 0.042°SL 059 + 0.041°SL

tPHL 0.46 0.40 + 0.033°SL 0.43 + 0.023SL 0.49 + 0.020°SL

CltoS tR 0.33 0.15 + 0.092°SL 0.14 + 0.095°SL 0.11 + 0.097°SL
tF 0.22 0.14 + 0.039°SL 0.15 + 0.037°SL 0.15 + 0.037°SL

*Ranget : SL< 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

HDAS000-5.0V-rev. 1
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FAD2

Full Adder with 2X Drive

FAD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Paramete; %tliy 2[?)%] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.81 0.77 + 0.023"SL 0.7 + 0.021°SL 0.7 + 0.021°SL
tPHL 0.92 0.87 + 0.023°SL 0.90 + 0.015"SL 0.97 + 0.012°SL

Ate CO R 0.26 0.17 + 0.047°SL 0.16 + 0.050°SL 0.12 + 0.052°SL
IF 0.24 0.19 + 0.025°SL 0.20 + 0,020°5L 0.21 +0.020°SL

| tPLH 0.70 0.66 + 0.023"SL 0.66 + 0.021°SL 0.66 +0.021"SL

TPHL 0.80 0.75 + 0.022°SL 0.7 + 0.015°SL 0.84 +0.012°SL

BtoCO R 0.26 0.17 + 0.046°SL 0.16 + 0.050°SL 0.12 +0.052°SL
IF 0.22 0.17 + 0.024°SL 0.18 + 0.021°SL 0.19 + 0.020°SL

tPLH 0.40 0.35 + 0.024°SL 0.36 + 0.022°SL 0.37 + 0.021°SL

tPHL 055 0.50 + 0.022°SL 0.52 + 0.015°SL 0.59 + 0.012°SL

Clto CO R 0.26 017 + 0.046"SL 0.15 + 0.050°SL 0.12 + 0.052°SL
tF 024 0.19 + 0.022°SL 0.20 + 0.021°SL 0.21 + 0.020°SL

tPLH 102 0.97 + 0.023°SL 0.98 + 0.021°SL 0.99 + 0.020°SL

tPHL 0.94 0.89 + 0.024°SL 0.91 + 0.015'SL 0.99 + 0.012°SL

AtoS R 0.22 0.13 + 0.044°SL 0.13 + 0.046°SL 0.10 + 0.047°5L
tF 025 0.20 + 0.024'SL 0.21 + 0.020°SL 0.23 + 0.018"SL

1PLH 0.93 0.88 + 0.024"SL 0.89 + 0.021°SL 0.90 + 0.020°SL

TPHL 0.88 0.84 + 0.021°SL 0.86 + 0.014°SL 0.92 +0.011°SL

BtoS R 0.22 0.13 + 0.045°SL 0.13 + 0.046°SL 0.10 + 0.047°SL
tF 0.21 0.17 + 0.019°SL 0.7 + 0.019°SL 0.18 + 0.018°SL

tPLH 065 0.61 + 0.022"SL 0.61 + 0.020°SL 0.62 + 0.020°SL

TPHL 0.46 0.42 + 0,020°SL 0.44 + 0.014°SL 0.50 + 0.011°5L

Clto S tR 024 0.15 + 0.044°SL 0.14 + 0.046°SL 0.12 + 0.047°5L
tF 019 0.15 + 0.022°SL 0.16 + 0,020°SL 0.18 + 0.019°SL

*Range1: SL < 3.00, *Range?2:3.00 € SL £20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1

3-298

© 1996 ASPEC Technology, Inc.




FAD4
Full Adder with 4X Drive

FAD4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[,&] Delay Equations [ns]
: Range1* Range2* Range3*

LA 0.92 0.90 + 0.012°SL 0.90 + 0.017°SL 091+ 0.010°SL

'PHL 0.97 0.94 + 0.014°SL 0.95 + 0.010°SL 700 + 0.008°SL

AtoCO R 026 0.22 +0.019°SL 0.21 + 0.024°SL 0.18 + 0.025°SL
\F 0.26 0.04 + 0.012°SL 0.04 +0.012°SL. 027 + 0.010°SL

PLH 0.81 079+ 0.012°SL 0.79 + 0.017°SL 0.80 + 0.010°SL

TPHL 0.85 0.82 + 0.014°SL 0.83 34a010°SL 0.8 + 0.007°SL

Bto CO 1R 0.26 0.22 + 0.019°SL 0.21 4SL 0.18 + 0,025°SL
tF 0.04 0.21 + 0.014°SL 0.21 +0.012°SL 0.24 + 0.010°SL

tPLH 0.46 0.43 + 0.013°SL 0.44 + 0.011°SL 0.45 + 0.011°SL

TPHL 061 0.58 + 0.013°SL 0.59 + 0.010°SL 0.63 + 0.007°SL

Cito CO 1R 024 0.19 + 0,022°SL 0.19 + 0.024°SL 0.16 + 0.025°SL
tF 0.26 0.24 + 0.012°SL 0.04 + 0.011°SL 0.26 + 0.010°SL

tPLH 7.08 1,06 +0.013°SL .06 + 0.011°SL 708+ 0.011°SL

tPHL 1.00 0.97 +0.014°SL 0.98 + 0.010°SL 703 + 0.008°SL

At S iR 0.22 0.18 + 0.021°5L 0.17 + 0.025'SL 0.15 + 0.025°SL
IF 0.28 0.26 + 0.013°SL 0.06 + 0.012°SL 0.28 + 0.010°SL

tPLH 1.00 0.97 + 0.013°SL 0.98 + 0.011°SL 0.99 + 0.011°SL

PHL 0.95 0.92 + 0.013°SL 0.93  0.009°SL 0.97 + 0.007°SL

BtoS 1R 0.22 0.18 + 0.022°5L 0.17 + 0.004°SL 0.15 + 0.025°SL
3 0.24 021 +0.013°5L 0.22 +0.011°SL 0.24 + 0.010°SL

PLA 076 073+ 0012°SL 0.74 + 0.01T°SL 0.75 + 0.011°SL

TPHL 0.50 0.48 + 0.012°SL 0.49 + 0.010°SL 0.53 + 0.007°SL

Clto S 1R 025 0.21 + 0.020°SL 0.20 + 0.024"SL 0.7 + 0.025°SL
I 0.22 0.20 + 0.012°5L 0.19 + 0.012°6L 022+ 0011°SL

*Range1 : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 < SL
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FAD6

Full Adder with 6X Drive

FAD6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %tla:y 2[,5%] Delay Equations [ns}
" Ranget* Range2* Range3*

PLH 104 7,02 + 0.009°SL 1,03+ 0.007°SL 7.03 + 0.007°SL

tPHL 102 1,00 + 0.010°SL 1,01 + 0.008°SL 1,05 + 0.006°SL

Ato CO R 0.30 0.28 + 0.010°SL 0.06 + 0.015°SL 0.23 + 0.016°SL
1F 0.30 0.29 + 0.009°SL 0.29 + 0.009°SL 0.31 +0.007°SL

PLH 0.93 0.91 + 0.009°SL 0.92 + 0.007°SL 0.93 + 0.007°SL

tPHL 0 0.88 + 0.010°SL 0.89 + 0.008°SL 0.93 + 0,006°SL

Bto CO 1R .00 0.28 + 0.011°SL 0.26 + 0.015°SL 0.23 + 0.016°SL
I 0.27 0.26 + 0.009°SL 0.26 + 0.009°SL 0.28 + 0.008"SL

tPLH 0.52 0.50 + 0.010°SL 051 + 0.008°SL 0.52 + 0.007"SL

tPHL 0.69 0.67 + 0.010°SL 0.68 + 0.007°SL 0.71 +0.006°SL

Clto CO R 0.26 0.24 + 0.012°SL 0.3+ 0.015°SL 0.20 + 0.017°SL
tF 0.31 0.29 + 0.009°SL 0.29 + 0.008°SL 0.31 +0.007°SL

tPLH 114 112+ 0.010°SL 1.13 + 0.008°SL 714 +0,007°SL

tPHL 07 1,05 + 0.010°SL 7.05 + 0.008°SL 7.09 + 0,006 SL

AtoS R 0.29 0.27 + 0.010°SL 0.06 + 0.015°SL 0.22 + 0.016°SL
tF 032 0.30 + 0.010°SL 0.31 + 0.008°SL 0.32 + 0.007°SL

tPLH 1.06 104+ 0.010°SL 1.05 + 0.008°SL 7.06 + 0.007°SL

PHL 101 0.99 + 0.010°SL 7.00 + 0.007°SL 703 + 0.006°SL

BtoS R 0.24 022 + 0.014°5L 0.21 + 0.015°SL 0.19 + 0.017°SL
tF 0.28 0.26 + 0.009°SL 0.26 + 0.008°SL 0.28 + 0.007°SL

tPLH 0.89 0.87 + 0.008°SL 0.88 + 0,007°SL 0.88 + 0.007°SL

PHL 0.56 054+ 0.010°SL 0.55 + 0.008°SL 0.58 + 0.006°SL

Clto S R 0.29 0.27 + 0.011°SL 0.26 + 0.015°SL 0.22 + 0.016°SL
IF 025 0.23 + 0.013°SL 024 + 0.009°SL 0.26 + 0.008"SL

*Range? : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL
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HA/HAD2/HAD4
Half Adder with 1x Drive, 2X Drive or 4X Drive

Inputs: A, B
Qutputs: S, CO
Input Loading (SL):
-HAIA:2,B:3 HA
-HAD2:A:2,B: 3
-HAD4:A:2,B: 3 = n
Maximum Fanout (Rec. SL): A 5
-HAI: 28
- HAD2: 56 —B CO—n!
-HAD4: 112
Gate Count:
“HA: 5 Symbol
-HAD2:6
-HAD4: 8
A B S (o)
0 0 0
0 1 1 0
1 0 1 0
1 1 0 1
Truth Table

Co

3
1

e gL

2

Schematic

3-302
HDA9000-5.0V-rev. 1 : ) © 1998 ASPEC Technology, Inc.



HA/HAD2
Half Adder

HA Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when {R and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %eLla=y 2[%%] Delay Equations [ns]
’ Range1* Range2* Range3*

tPLH 0.26 0.18 + 0.041°SL 0.19 + 0.040°SL 0.18 + 0.040°SL

TPHL 0.41 0.35 + 0.029°SL 0.38 + 0.021°SL 0.39 + 0.020°SL

At CO 1R 0.30 0.13 + 0.085°SL 0.12 + 0.091°SL 0.09 + 0.092°SL
tF 0.20 0.13 + 0.035°SL 0.12 + 0.038"SL 0.07 + 0.041°SL

tPLH 0.29 0.20 + 0.041°SL 0.21 + 0.040°SL 0.20 + 0.040°SL

TPHL 0.34 0.99 + 0.027°SL 0.31 + 0.021°SL 0.32 + 0.020"SL

BtoCO R 0.30 0.12 + 0.088°SL 0.11 + 0.091°SL 0.09 + 0.092°SL
1F 0.19 0.12 + 0,035"SL 0.10 + 0.039°SL 0.07 + 0.041°SL

tPLH 0.66 0.58 + 0,042 SL 0.58 + 0.041"SL 0.58 + 0.041"SL

1PHL 0.57 0.50 + 0.034°SL 0.53 + 0.024°SL 0.60 + 0.021°SL

AtoS 1R 0.36 0.18 + 0.090°SL 0.17 + 0.094°SL 0.15 + 0.095°SL
1F 0.28 0.20 + 0.040°SL 0.21 + 0.087°SL 0.20 + 0.038"SL

PLH 0.53 0.44 + 0.042°SL 0.45 + 0.041°SL 0.45 + 0.041°SL

TPHL 0.45 0.39 + 0.031"SL 0.41 + 0.023°SL 0.47 + 0.021°SL

BtoS R 0.36 0.18 + 0.091°SL 0.17 + 0.094°SL 0.15 + 0.095°SL
1F 0.24 0.15 + 0.042°SL 0.16 + 0.039°SL 0.16 + 0.039°SL

*Ranget : SL < 3.00, *Range2:3.00<= SL =20.00, *Range3:20.00 < SL

HAD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?_I:y 2[,?)3] Delay Equations [ns]
. Range1* Range2* Range3*

PLH 0.27 0.22 + 0.022°5L 0.23 + 0.020°SL 0.23 + 0.020°SL

TPHL 0.42 0.38 + 0.018°SL 0.40 + 0.012°SL 0,44+ 0.010°5L

At CO R 0.22 0.14 + 0.044°SL 0.13 + 0.045°SL 0.10 + 0.047°SL

IF 0.19 015 + 0.017°SL 0.15+ 0.017°SL 013+ 0.018°SL

1PLH 0.30 0.25 + 0.022°SL 0.26 + 0.020°SL 0.26 + 0.020°SL

TPHL 0.37 0.34 + 0.016°5L 0.36 + 0.012°SL 0.39 + 0.010°SL

BtoCO R 0.22 0.13 + 0.043°SL 0.13 + 0.045°SL 0.10 + 0.047°SL

IF 047 0.13 + 0.019°SL 0.14 + 0.017°SL 0.12 + 0.018"SL

1PLH 0.63 0.59 + 0.022°5L 0.59 + 0.021°SL 0.60 + 0.020°SL

TPHL 0.55 0.51 +0.021°SL 0.53 + 0.015°SL 0.60 + 0.012SL

AtoS R 0.23 0.14 + 0.044°SL 0.13 + 0.046'SL 0.11 + 0.047°SL

I 0.24 0.20 + 0.021°SL 0.20 + 0.019°SL 0.22 + 0.019°SL

tPLH 0.49 0.45 + 0.024°SL 0.46 + 0.021°SL 0.46 + 0.020°SL

TPHL 0.43 0.39 + 0.020°SL 0.40 + 0.014°SL 0.46 + 0.011°SL

BtoS R 0.02 0.14 + 0.044°SL 0.13 + 0.046°SL 0.11+ 0.047°SL

IF 0.19 0.14 + 0.022°SL 0.15 + 0.020°SL 0.7 + 0.019°SL

*Rangel : SL <3.00, *Range2:3.00= SL<20.00, *Range3:20.00 <SL

HDAS000-5.0V-rev. 1

3-303

© 1996 ASPEC Technology, Inc.




HAD4

Half Adder with 4X Drive

HAD4 Switching Characteristics

Delays for typicat process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %?_h-_-y 2[531 Delay Equations [ns}
Rangel* Range2* Range3*

PLH 0.34 031+ 0.013°SL 032+ 0.017°SL 0.33 + 0.017°SL

tPHL 0.48 0.46+ 0.011°SL 0.47 + 0.008°SL 0.50 + 0.006°SL

Ato CO R 0.22 0.18 + 0.021°SL 0.7 + 0.024°SL 0.15 + 0.025°SL

tF 027 0.19 + 0.011°SL 0.20 + 0,009°SL 0.19 + 0.009°SL

LA 0.38 0.35+ 0.013°SL 0.36 + 0.011°5L 0.37 + 0.011°SL

PHL 0.44 0.42+ 0.010°SL 0.43 + 0.008"SL 0.46 + 0.006°SL

BtoCO R 0.22 0.17 + 0.023°SL 0.17 + 0.024°SL 0.15 + 0.025"SL

tF 0.20 018+ 0.010°SL 0.18 + 0.009°SL 0.18 + 0.010°SL

tPLH 0.68 0.66 + 0.013°SL 0.66 + 0.011°SL 0.68 +0.011°SL

tPHL 0.61 0,58 + 0.014°SL 0.59 + 0.010°SL 0.64 + 0.007°SL

Ato S R 0.22 0.18 + 0.021°SL 0.17 + 0.024°SL 0.15 + 0.025°SL

tF 0.27 0.24 + 0.013°SL 0.25 + 0.011°SL 0.27 +0.010°SL

1PLH 0.55 0.52 + 0.014°SL 0.53 + 0.011°SL 0.54 + 0.011°SL

TPHL 0.47 0.45 + 0.012°SL 0.46 + 0.009°SL 0.50 + 0.007°SL

BtoS R 0.22 0.18 + 0.021°SL 017 + 0.025°SL 0.15 7 0.025°SL

tF 021 0.19 + 0.011°SL 0.19 + 0.012°SL 021+ 0.011°SL

“Range1: SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL
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FD1/FD1D2
D Flip-Flop with Positive Edge Trigger with 1X Drive or 2X Drive

Inputs: D, CK
Outputs: Q, QN
Input Loading (SL):
-D:3 .
-CK: 1 = D Q u
Maximum Fanout (Rec. SL): All :
FD1: 28 FD1
FD1D2:56
Gate Count:

FD1: 6 B— = CK aN O—=
FD1D2:7

Symbol

CK Qn+1 QNn+1
0 -/ 0 1

1 -/ 1 0
X N Qn QNn

Truth Table

o

. L ?

! [ B

Schematic

B LA A
_:L@é%; ARI
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FD1/FD1D2
D Flip-Flop with Postive Edge Trigger with 1X Drive or 2X Drive

FD1 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[,5%] Delay Equations [ns]

’ Rangel* Range2* Range3*
tPLH 0.70 0.61 + 0.041*SL 0.61 +0.041*SL 0.61 +0.041*SL
tPHL 0.63 0.58 + 0.026*SL 0.60 +0.021*SL 0.61 +0.020*SL

CKto Q iR 029 0.10 + 0.093°SL 0.09 + 0.097°SL 0.08 + 0,097°SL
tF 0.17 0.10 + 0.036*SL 0.09 +0.038*SL 0.06 +0.039*SL
tPLH 0.57 0.48 + 0.044*SL 0.49 +0.043"SL 0.49 +0.043*SL
tPHL 0.55 0.50 + 0.028*SL 0.52 +0.022*SL. 0.54 +0.020*SL

CKto QN R 0.31 0.11 + 0.099°SL 0.10 + 0.101°SL 0.09 + 0.102°SL
tF 0.18 0.10 + 0.039*SL 0.10 +0.040*SL 0.08 + 0.041*SL
*Ranget : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL
FD1 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tSU 0.342

FD1D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[,5%] Delay Equations [ns]

’ Rangel* Range2* Range3*
tPLH 0.73 0.70 + 0.018*SL 0.69 +0.020*SL 0.68 + 0.020*SL
tPHL 0.68 0.65 + 0.015*SL 0.66 +0.012"SL 0.69 +0.010*SL

CKtoQ R 0.20 0.11 + 0.044°SL 0.10 + 0.047°SL 0.08 + 0.048°SL
tF 0.15 0.12+0.017*SL 0.11 +0.018*SL 0.10 +0.019*SL
tPLH 0.56 0.51 + 0.022*SL 0.52 + 0.021*SL 0.52 +0.021*SL
tPHL 0.56 0.53 + 0.017*SL 0.54 +0.012*SL 0.58 + 0.010*SL

CKto ON R 0.21 0.12 + 0.045°SL 0.11 + 0.049°SL 0.09 + 0.050°SL
tF 0.16 0.12 + 0.019*SL 0.12 + 0.019*SL 0.11 +0.020*SL
*Rangel:SL <3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00< SL
FD1D2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Puise Width Low {(CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tSU 0.342
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FD1D2Q/FD1D4Q
D Flip-Flop with Positive Edge Trigger, Q Output only, with 2X Drive or 4X Drive

Inputs: D, CK
Output: Q
Input Loading (SL): All: D: 3, CK: 1 —— D Qb—m=
Maximum Fanout (Rec. SL): ‘
- FD1D2Q: 56
- FD1D4Q: 112 FD1D2Q
Gate Count:
-FD1D2Q: 6
-FD1D4Q: 7
B— > CK
Symbol
CK Qn+1
A 0
1 A 1
X \_ Qn
Truth Table

e
inv E inv

o« HLDQ‘*—HA-D:Y
inv iny

Schematic
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FD1D2Q/FD1D4Q
D Flip-Flop with Positive Edge Trigger, Q Output only, with 2X Drive or 4X Drive

FD1D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns) (SL: Standard Load)
Path Parameter %fa! 2[?)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.49 0.45 + 0.025*SL 0.45 + 0.022*SL 0.47 +0.021*SL
tPHL 0.44 0.40 + 0.023*SL 0.42 +0.016*SL 0.49 +0.012*SL

CKroQ R 0.25 0.15 + 0.050°SL 0.15 + 0.0517SL 0.12 + 0.052°SL
tF 0.21 0.15 + 0.029*SL 0.17 + 0.022*SL 0.21 +0.021*SL
*Ranget : SL < 3.00, *Range?2 :3.00 £ SL = 20.00, *Range3:20.00< SL
FD1D2Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD _ 0.233
Input Setup Time (D to CK) tSY 0.342
FD1D4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %?-Iiy 2[?)%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.53 0.51 +0.014*SL 0.51 +0.012*SL 0.53 +0.011*SL
tPHL 0.48 0.45 + 0.014*SL. 0.46 + 0.010*SL 0.51 +0.008*SL

Ko Q R 023 0.18 + 0.023°SL 0.18 + 0.024°SL 0.16 + 0.025°SL
tF 0.24 0.20 + 0.016*SL 0.21 +0.013*SL 0.25 +0.011*SL

*Range1:SL < 3.00, *Range?:3.00 £ SL £20.00, *Range3:20.00<SL

FD1D4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.287
Input Setup Time (D to CK) tSU 0.342
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FD1S/FD1SD2

D Flip-Flop with Scan, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, T, TE, CK

gl
=

Outputs: Q, QN
Input Loading (SL): B—D Q
-D, TI,CK: 1
-TE: 2 I
Maximum Fanout (Rec. SL): All :
FD1S: 28 FD1S
FD1SD2: 56 " TE
Gate Count:
FD1S: 9 B— > OK N
FD1SD2: 10 @
Symbol
D Ti TE CK Qn+1  QNn+1
X 0 e 0 1
1 X 0 e 1 0
X 0 1 /" 0 1
X 1 1 va 1 ]
X X X N Qn QNn
Truth Table

Eyl_

Schematic

QN
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FD1S
D Flip-Flop with Scan, Positive Edge Trigger,1X Drive

FD1S Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns]} (SL: Standard Load)
Path Parameter %?_I:y 2[,(,’;] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.56 0.48 + 0.043"SL 0.48 +0.043"SL 0.48 + 0.043*SL
tPHL 0.56 0.50 + 0.028*SL 0.52 + 0.022*SL 0.55 + 0.020*SL

CKtoQ R 0.31 0.11 + 0.099"SL 0.10 + 0.102°SL 0.09 + 0.102°SL
tF 0.18 0.10 + 0.040*SL 0.10 + 0.039*SL 0.07 + 0.041*SL
tPLH 0.70 0.62 + 0.041*SL 0.62 +0.041*SL 0.62 + 0.041*SL
tPHL 0.63 0.58 + 0.026*SL 0.59 +0.021*SL 0.61 + 0.020*SL

CKtoQN g 0.29 0.10 + 0.094°SL 0.09 + 0.096"SL 0.08 + 0.097°SL
tF 0.17 0.10 + 0.037*SL 0.09 +0.037*SL 0.06 + 0.039*SL
*Range! : SL <3.00, *Range2 :3.00 £ SL £ 20.00, *Range3:20.00 < SL
FD1S Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns}
Pulse Width Low (CK) tPWL. 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (T) to CK) tHD 0.000
Input Setup Time (D to CK) tsu 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (Tl to CK) tSU 0.670
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FD1SD2

D Flip-Flop with Scan, Positive Edge Trigger, 2X Drive

FD1SD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) {SL: Standard Load)
Path Parameter %?.I:y 2['(‘)%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.55 0.51 +0.022"SL 0.51 +0.021*SL 0.51 + 0.021*SL
tPHL 0.57 0.53 + 0.017"SL 0.55 + 0.012*SL 0.58 + 0.010*SL

CKtoQ R 0.21 0.12 + 0.046°SL 0.11 + 0,049°SL 0.09 + 0.050°SL
tF 0.16 0.12 + 0.020*SL 0.13 +0.019*SL 0.11 + 0.020*SL
tPLH 0.74 0.70 + 0.018*SL 0.70 +0.020*SL 0.69 + 0.020*SL
tPHL 0.68 0.65 + 0.016*SL 0.66 +0.011*SL 0.69 + 0.010*SL

CKto QN R 0.20 0.11 + 0.044"SL 0.10 + 0.046"SL 0.08 + 0.047°SL
tF 0.156 0.11 + 0.018*SL 0.11 +0.018*SL 0.10 + 0.019*SL

*Ranget : SL <3.00, *Range2:3.00 = SL = 20.00, *Range3:20.00 < SL

FD1SD2 Timing R
Values for typical process, 25.00°C, 5.00V]

uirements

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (TI to CK) tsU 0.670
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FD1SD2Q/FD1SD4Q

D Flip-Flop with Scan, Positive Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, Tl, TE, CK

Output: Q
Input Loading (SL): .
-FD1SD2Q: D: 1,CK: 1,T1:1, TE:2 ~ © L W u
-FD1SD4Q: D: 1,CK: 1, T 1,TE:2
Maximum Fanout (Rec. SL): I [ Q)Q
- FD18D2Q: 56 -
- FD1SD4Q: 112
Gate Count: = TE
-FD1sSD2Q: 9
- FD1SD4Q: 10 B—> CK
Symbol
Ti TE CK Qn+1
X 0 7/ 0
X 0 A 1
0 1 e 0
1 1 va 1
X X —\_ Qn
Truth Table

FJL_;}

Schematic

HDA9000-5.0V-rev. 1
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FD1SD2Q/FD1SD4Q

D Flip-Flop with Scan, Positive Edge Trigger, Q Output Only, 2X Drive or 4X Drive

FD1SD2Q Switchin% Characteristics

Delays for typical process, 25.00°C, 5.00V, when iR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLla! 45%] Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.54 0.50 +0.023*SL 0.50 + 0.022*SL 0.50 + 0.022*SL
tPHL 0.55 0.52 +0.018*SL 0.53 +0.012*SL 0.57 +0.010*SL

CKwoQ R 022 0.12 + 0.050°5L 0.11 + 0.051°SL 0.09 + 0.052°SL
tF 0.16 0.12 + 0.021*SL 0.13 + 0.019*SL 0.11 +0.020*SL
*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 <SL
FD1SD2Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tsU 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (T! to CK) tSU 0.670
FD1SD4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_la! 2[?)%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.59 0.56 +0.012*SL 0.57 + 0.011*SL 0.57 + 0.011*SL
tPHL 0.60 0.58 +0.011*SL 0.59 + 0.008*SL 0.63 + 0.006*SL

CKto @ R 0.18 0.14 + 0.004°SL 0.13 + 0.025°SL 0.12 + 0,026°SL
tF 0.19 0.17 +0.010*SL 0.17 + 0.010*SL 0.17 + 0.010*SL
“Range? : SL < 3.00, *Range2:3.00= SL=20.00, *Range3:20.00 <SL
FD1SD4Q Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (Tl to CK) tSU 0.670
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FD1X4
4-Bit D Flip-Flop with Positive Edge Trigger

Inputs: DO, D1, D2, D3, CK FD1X4
Outputs: QO0, Q1, Q2, Q3, ——Dg Q@ —=a
QNO, QN1, QN2, QN3 D Q —=
Input Loading (SL): » gg g§ u
-DO, D1,D2,D3: 3
- CK:1 aNg p—=
Maximum Fanout (Rec. SL): All : 28 aN1 p—a
Gate Count: 21 —>CK QNZ p—=
aN3 p—=a
Symbol
D CK Qn+1  QNn+1
0 e 0 1
1 S 1 0
X = Qn QNn
Truth Table
8 3 5 8 8 2 pu
—o qp— o Q f— —10 Q [ —0 Q
FD1 FD1 FD1 FD1
oK QN p——y K QN p—— N p— K QN p——
CK
[ - o™ [nd]
& 5 g &
Schematic
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FD1X4
4-Bit D Flip-Flop with Positive Edge Trigger

FD1X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parametel; %eLh:y 2[?)%] Delay Equations [ns]
' Range1* Range2* Range3*
PLH 701 0.93 + 0.041°SL 0.93 + 0.041°SL 0.93 + 0.041°SL
TPHL 0.80 0.75 + 0.026°SL 0.77 + 0.021°SL 0.78 + 0.020°SL
CKto QO R 0.29 0.10 + 0.093°SL 0.09 + 0.096°SL 0.08 + 0.097°SL
3 017 0.09 + 0.036°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
'PLH 1.02 0.94 + 0.041°SL 0.94 + 0.043°SL 0.93 + 0.043°SL
TPHL 0.81 0.76 + 0.027°SL 0.78 + 0.021°SL 0.79 + 0.020°SL
CKto Q1 R 0.30 0.10 + 0.099°SL 0.09 + 0.102°5L 0.08 + 0.102°SL
IF 017 0.10 + 0.035°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
1PLH 102 0.94 + 0.041°SL 0.94 + 0.043°5L 0.93 + 0.043°SL
TPHL 0.81 0.76 + 0.027°SL 0.78 + 0.021°SL 0.79 + 0.020°SL
CKto G2 R 0.30 0.10 + 0.099°SL 0.09 +0.102°SL 0.08 + 0.102°SL
IF 047 0.10 + 0.035°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
tPLH 101 0.93 + 0,041°SL 0.93 + 0.041°SL 0.93 + 0.041°SL
TPHL 0.80 0.75 + 0.026°SL 0.77 + 0.021°SL 0.78 + 0.020°SL
CK1o G3 R 0.29 0.10 + 0.093°SL 0.09 + 0.096°SL 0.08 + 0.097°SL
IF 047 0.09 + 0.036°SL 0.09 + 0.037°SL 0.06 + 0.038°SL
'PLA 0.74 0.65 + 0.043°SL 0.65 + 0.043°SL 0.65 + 0.043°SL
TPHL 0.87 0.82 + 0.027°6L 0.83 + 0.021°SL 0.86 + 0.020°SL
CKto QN0 2 0.31 0.11 + 0.099°SL 0.10 +0.102°SL 0.09 +0.102°SL
IF 0.8 0.10 + 0.038°5L 0.1+ 0.037°5L 0.07 + 0.039°SL
PLH 0.75 0.66 + 0.044°SL 0.66 + 0.043°5L 0.66 + 0.043°SL
tPHL 0.87 0.82 + 0.027°SL 0.84 + 0.021°5L 0.86 + 0.020°SL
CKto QN1 R 0.31 0.11 + 0.099°SL 0.10 + 0.102°SL 0.09 + 0.102°SL
IF 0.8 0.10+ 0.038°SL 011+ 0.037°SL 0.08 + 0.039°SL
tPLH 0.75 0.66 + 0.044°SL 0.66 + 0.043°SL 0.66 + 0.043°SL
TPHL 0.87 0.82 + 0.027°SL 0.84 +0.021°5L 0.86 + 0.020°SL
CKto QN2 ¢ 0.31 0.11 + 0.099°SL 0.10 + 0.102°SL 0.09 + 0.102°SL
I 0.18 0.10 + 0.038°SL 0.11 +0.037°SL 0.08 + 0.039°SL
tPLH 0.74 0.65 + 0.043°SL 0.65 + 0.043°SL 0.65 + 0.043°SL
TPHL 0.87 0.82 + 0.027°SL 0.83 + 0.021°SL 0.86 + 0.020°SL
CKto QN3 0.31 0.11 + 0.099°SL 0.10 + 0.102°SL 0.09 +0.102°SL
IF 0.18 0.10 + 0.038°SL 0.1+ 0.037°SL 0.07 + 0.039°SL
*Ranget : SL<3.00, *Range2:3.00 = SL=20.00, *Range3:20.00<SL
FD1X4 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Puise Width Low (CK) TPWL 0.920
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FD1X4
4-Bit D Flip-Flop with Positive Edge Trigger

FD1X4 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width High {CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.452
Input Hold Time (D1 to CK) tHD 0.452
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.452
Input Setup Time (DO to CK) tSuU 0.233
Input Setup Time (D1 to CK) tSU 0.233
Input Setup Time (D2 to CK) tSU 0.233
Input Setup Time (D3 to CK) tSU 0.233
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FD1D2X4Q/FD1D4X4Q
4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only, with 2X Drive or 4X Drive

Inputs: DO, D1, D2, D3, CK

Output: QO0, Qt, Q2, Q3
Input Loading (SL): All: DO, D1, D2,D3:3 FD1DZ2x4 Q
CK:1 - -
Maximum Fanout (Rec. SL): Do Qe
- FD1D2XQ: 56 B D1 Ql —=
- FD1D4XQ: 112 B—D2 Q2 —=
Gate Count: - =
- FD1D2X4Q: 21 D3 Qs
-FD1D4X4Q: 25 B> CK
Symbol
D CK Qn+1
0 A o]
1 e 1
X = Qn
Truth Table

Schematic

ettt o] ool
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FD1D2X4Q
4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only, with 2X Drive

FD1D2X4Q Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_!a:y J’(‘)%] Delay Equations [ns]

" Range1* Range?2* Range3*
tPLH 0.83 0.78 + 0.024*SL 0.79 + 0.022*SL 0.80 +0.021*SL
tPHL 0.68 0.64 + 0.023*SL 0.66 +0.016"SL 0.73 +0.012"SL

CK10 Q0 iR 0.27 0.17 + 0.048°SL 0.16 + 0.050°SL 0.13 + 0.052°5L
tF 0.26 0.21 +0.026*SL 0.22 +0.021*SL 0.23 + 0.020*SL
tPLH 0.82 0.78 + 0.024*SL 0.78 +0.021*SL 0.79 + 0.020*SL
tPHL 0.68 0.63 + 0.023"SL 0.66 + 0.015*SL 0.73 +0.012*SL

CKto Q1 R 0.25 0.16 + 0.046°SL 0.16 + 0.047°SL 0.13 + 0.049°SL
tF 0.25 0.20 + 0.025"SL 0.22 +0.020"SL 0.23 +0.019*SL
tPLH 0.82 0.78 + 0.024*SL 0.78 +0.021*SL 0.79 + 0.020"SL
tPHL 0.68 0.63 + 0.023*SL 0.66 +0.015"SL 0.73 + 0.012*SL

CKtoQ2 R 0.25 0.16 + 0.046°SL 0.16 + 0.047°SL 0.13 + 0.049°SL
tF 0.25 0.20 + 0.025"SL 0.22 + 0.020*SL 0.23 + 0.019*SL
tPLH 0.83 0.78 + 0.024"SL 0.79 +0.022*SL 0.80 + 0.021*SL
tPHL 0.68 0.64 + 0.023*SL 0.66 +0.016*SL 0.73 + 0.012*SL

CKto Q3 R 0.27 0.17 + 0,048"SL 0.16 + 0.050°SL 0.13 + 0.052°SL

| tF 0.26 0.21 + 0.026*SL 0.22 +0.021*SL 0.23 +0.020*SL

*Range1: SL < 3.00, *Range?2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

FD1D2X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.959
Pulse Width High (CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.452
Input Hold Time (D1 to CK) tHD 0.452
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.452
Input Setup Time (DO to CK) tSU 0.233
Input Setup Time (D1 to CK) Sy 0.233
Input Setup Time (D2 to CK) tSU 1.655
Input Setup Time (D3 to CK) tSU 0.233
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FD1D4X4Q
4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only, with 4X Drive

FD1D4X4Q Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia:_y 2[,‘,,%1 Delay Equations [ns]

) Ranget* Range2* Range3*
tPLH 0.88 0.85 + 0.014"SL 0.86 + 0.011*SL 0.87 +0.011*SL
tPHL 0.78 0.75 + 0.014*SL 0.76 + 0.010*SL 0.81 + 0.008*SL

CKto Q0 R 0.25 0.21 + 0.021"SL 0.20 + 0.024"SL 0.18 + 0.025°SL
tF 0.31 0.28 +0.014"SL 0.29 + 0.011*SL 0.32 + 0.010*SL
tPLH 0.88 0.85 +0.014"SL 0.86 + 0.011*SL 0.87 + 0.010*SL
tPHL 0.79 0.76 +0.014*SL 0.77 + 0.010"SL 0.82 + 0.008*SL

CKto Q1 tR 0.24 0.20 + 0.019"SL 0.19 +0.022*SL 0.18 + 0.023*SL
tF 0.31 0.28 + 0.014*SL 0.29 +0.011*SL 0.32 + 0.010*SL
tPLH 0.88 0.85 + 0.014"SL 0.86 + 0.011*SL 0.87 + 0.010*SL
tPHL 0.79 0.76 + 0.014*SL 0.77 + 0.010*SL 0.82 + 0.008*SL

CKto Q2 iR 0.24 0.20  0.019°SL 0.19 + 0.022°SL 0.18 + 0.023°SL
tF 0.31 0.28 + 0.014"SL 0.29 + 0.011*SL 0.32 + 0.010"SL
tPLH 0.88 0.85 +0.014*SL 0.86 + 0.011*SL 0.87 + 0.011*SL
tPHL 0.78 0.75 +0.014*SL 0.76 + 0.010*SL 0.81 + 0.008*SL

CKto Q3 1R 0.25 0.21 + 0.020°5L 0.20 + 0.024°SL 0.18 + 0.025°SL
tF 0.31 0.28 +0.014*SL 0.29 + 0.011*SL 0.32 + 0.010*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

FD1D4X4Q Timing Requirements

alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.959
Pulse Width High (CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.452
Input Hold Time (D1 to CK) tHD 0.452
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.452
Input Setup Time (DO to CK) tSU 0.178
Input Setup Time (D1 to CK) tSU 0.178
Input Setup Time (D2 to CK) tSU 0.178
Input Setup Time (D3 to CK) tSU 0.178
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FD2/FD2D2
D Flip-Flop with Reset, 1X Drive or 2X Drive

Inputs: D, CK, RN

Outputs: Q, QN

Input Loading (SL):
-D: 3

-CK:1 | FD2
-RBN: 2

Maximum Fanout (Rec. SL):
-FD2: Ali:28. : B—>CK gy OGN O—=n
- FD2D2: All : 56 T

Gate Count:
-FD2: 7.

-FD2D2: 8 Symbol

D RN CK | Qn+t QNn+t

Truth Table

CK | #

- s
ﬁ[} xlkd il
fﬂ—

RN

Schematic
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FD2

D Flip-Flop with Reset

FD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] {SL: Standard Load)
Path Parameter %?_la! 2[%%] Delay Equations [ns]
" Ranget* Range2* Range3*

TPLH 0.82 0.74 + 0.039°SL 0.74 + 0.040°SL 0.74 + 0.040°SL

tPHL 0.65 0.60 + 0.027°SL 0.62 + 0.021°5L 0.64 + 0.020°SL

CKoQ R 0.30 0.12 + 0.089°SL 0.11+0097°SL__| - 0.09 + 0.093°SL
IF 017 0.10 + 0.038°SL 0.10 + 0.037°SL | 0.07 + 0.038°SL

TPHL 0.45 0.39 + 0.030°SL 0.42 + 0.021°SL 0.45 + 0.020°SL

RNt Q tF 0.22 0.15 + 0.032°SL 0.14 + 0.035°SL 0.09 + 0.038°SL
tPLH 0.56 0.48 + 0,040°SL 0.48 + 0.040°SL 0.48 + 0.040°SL

tPHL 0.60 0.54 + 0.028"SL 0.56 + 0.021°SL 0.59 + 0.020°SL

CKtoQN R 0.28 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
1F 0.18 0.1+ 0.034°SL 0.10 + 0.037°SL 0.08 + 0.038°SL

'PLH 0.77 0.69 + 0.040°SL 0.69 + 0.040°SL 0.69 + 0.040°SL

RNto QN R 0.29 0.11 +0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL

FD2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]

*Range1 : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00< SL

Parameter Symbol Value {ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.178
Input Setup Time (D to CK) tSU 0.342
Recovery Time (RN) tRC 0.139
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FD2D2
D Flip-Flop with Reset with 2X Drive

FD2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parametér %?J,! 2[?’%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.88 0.84 + 0.020*SL 0.84 + 0.020*SL 0.84 +0,020*SL
tPHL 0.70 0.67 + 0.017*SL 0.68 +0.012*SL 0.72 +0.010*SL

CKwoQ R 0.22 0.14 + 0.043°SL 0.13 + 0.045"SL 0.10 + 0.047°SL
tF 0.16 0.12 + 0.021*SL 0.13 +0.018*SL 0.11 +0.019*SL
tPHL 0.46 0.42 + 0.019*SL 0.44 +0.012*SL 0.48 +0.010*SL

RNt Q tF 0.20 0.17 + 0.018°SL 0.17 + 0.017°5L 0.14 + 0.018°SL
tPLH 0.56 0.51 +0.021*SL 0.52 +0.020"SL 0.52 +0.020*SL
tPHL 0.61 0.58 + 0.018*SL 0.59 +0.012*SL 0.63 +0.010*SL

CKto QN R 0.20 0.12 + 0.043°SL 0.11 + 0.046"SL 0.09 + 0.047°SL
tF 0.17 0.13 + 0.020"SL 0.13+0.018*SL 0.12 +0.019*SL
tPLH 0.77 0.73 + 0.020"SL 0.73 + 0.020*SL 0.73 + 0.020*SL
RN to QN R 0.21 0.12 + 0.043"SL 0.11 + 0.046"SL 0.09 + 0.047°SL
*Range1: SL < 3.00, *Range?2:3.00 £ SL=20.00, *Range3:20.00< SL
FD2D2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.178
Input Setup Time (D to CK) tSU 0.342
Recovery Time (RN) tRC 0.139
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FD2D2Q/FD2D4Q
D Flip-Flop with Reset with Q Output Only, 2X Drive or 4X Drive

Inputs: D, CK, RN
Output: Q = D Ql—m=
Input Loading (SL):

- FD2D2Q: D:3, CK:1,RN: 2 ~

- FD2D4Q: D: 3, CK: 1, RN: 2 FD2D2Q
Maximum Fanout (Rec. SL):

- FD2D2Q: 56

- FD2D4Q: 112 m—> CK py
Gate Count: —

- FD2D2Q: 7

- FD2D4Q: 8 l

Symbol

RN CK | Qn+1

] e 0
1 1 e 1
X 0 X 0

Truth Table

L

,
o '—oé-DoY—n--u-A-D.‘
v inv

Schematic
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FD2D2Q/FD2D4Q

D Flip-Flop with Reset with Q Output Only, 2X Drive or 4X Drive

FD2D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.57 0.51 +0.027*SL 0.53 +0.022*SL 0.56 +0.020*SL
tPHL 0.44 0.40 + 0.022*SL 0.42 +0.016*SL 0.49 +0.012*SL

CKo @ R 0.29 0.20 + 0.044°SL 0.20 + 0.045°SL 0.18 + 0.047°SL
tF 0.21 0.16 + 0.027*SL 0.17 +0.021*SL 0.21 +0.019*SL
tPHL 0.65 0.60 + 0.025*SL 0.63 +0.016*SL 0.72 +0.012*SL

RNtoQ iF 0.30 0.25 + 0,025°5L 0.27 + 0.018°SL 0.28 + 0.018°SL

*Range1 : SL < 3.00, *Range? :3.00 £ SL £20.00, *Range3:20.00< SL
FD2D2Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tSU 0.342
Recovery Time (RN) tRC 0.139

FD2D4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter I%?_liy 2[?)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.64 0.61 +0.016*SL 0.62 + 0.012*SL 0.65 +0.011*SL
tPHL 0.48 0.45 + 0.014"SL 0.47 + 0.010*SL 0.51 + 0.008*SL

CKtoQ iR 0.31 0.27 + 0.019°SL 0.27 + 0.021°5L 0.24 +0.022°5L
tF 0.23 0.20 + 0.015*SL 0.21 + 0.013"SL 0.25 + 0.011*SL
tPHL 0.71 0.68 +0.015*SL 0.70 + 0.010*SL 0.75 +0.007SL

RNt Q tF 0.32 0.29 + 0.013°SL 0.30 + 0.010°SL 0.33 + 0.009°SL

*Ranget : SL < 3,00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL

FD2D4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Puise Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tsy 0.342
Recovery Time (RN) tRC 0.178
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FD2S/FD2SD2
D Flip-Fiop with Scan and Reset, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, Tl, TE, CK, RN

Qutputs: Q, QN —D Qtl—=a
Input Loading (SL):
-, TI,CK: 1 O
- TE, RN: 2 FD2S
Maximum Fanout (Rec. SL): —TE
-FD2s: Al : 28
-D2SD2: All : 56 B—{>CK gy QN Oo—a
Gate Count: I
-FD2s: 10
- FD2sD2: 10 Symbol
D RN T TE ok |G AU
0 1 X 0 e 0 1
1 1 X 0 e 1 0
X 1 0 1 E 0 1
X 1 1 1 e 1 0
X 0 X X X 0 1
X 1 X X LU | Gn QNn
Truth Table

RN

I g
]
e

v s )
e
: .:g i
1
Schematic
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FD2S
D Flip-Flop with Scan and Reset, Positive Edge Trigger, 1X Drive

FD2S Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T!:—y 2[?)?)] Delay Equations [ns]
' Range1* Range2* Range3*

PLH 0.64 0.56 + 0.042°SL 0.56 + 0.040°SL 057 + 0.040°SL

TPHL 057 0.51 + 0.029°SL 053 + 0.022°SL 0.56 + 0.020°SL

CKeQ R 0.30 0.13 + 0.089°SL 0.12+ 0.090°SL 0.10 + 0.091°SL
3 0.19 0.10 + 0.041°SL 0.11 + 0.039°SL 0.08 + 0.041°SL

TPHL 0.46 0.40 + 0.032°SL 0.43 + 0.022°SL 0.47 + 0.020°SL

RNt Q IF 0.23 0.16 + 0.037°SL 0.15 + 0.038°SL 0.10 + 0.040°SL
tPLH 0.71 0.63 + 0.039°SL 0.63 + 0.039°SL 0.63 + 0.040°SL

TPHL 0.72 0.67 + 0.026°SL 0.69 + 0.021°SL 0.70  0.020°SL

CKto QN R 0.28 0.10 + 0.087°SL 0.09 + 0.091°SL 0.08 + 0.092°SL
T 0.17 0.10 + 0.035°SL 0.09 + 0.038°SL 0.07 + 0.039°SL

PLH 0.61 0.53 + 0.038°SL 0.53 + 0.039°SL 0.52 + 0,040°SL.

RNto QN R 0.08 0.10 + 0,087°SL 0.09 + 0.091°SL 0.08 + 0.092°SL

*Range? : SL< 3.00, *Range2:3.00= SL £ 20.00, *Range3:20.00 < SL

FD2S Timing Requirements

HDAS000-5.0V-rev. 1

alues for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns}
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (Tl to CK) tSU 0.670
Recovery Time (RN) tRC 0.139

3-331

© 1996 ASPEC Technology, Inc.




FD2SD2

D Flip-Flop with Scan and Reset, Positive Edge Trigger, 2X Drive

FD2SD2 Switching Characteristics

HDAS000-5.0V-rev. 1

© 1986 ASPEC Technology, Inc.

Delays for typical process, 25.00°C, 5.00V, when tp and tg = 0.80ns] (SL: Standard Load)
Path Param&er %?J,:y 2[?)’0] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.64 0.60 +0.023*SL 0.61 + 0.020*SL 0.61 +0.020*SL
tPHL 0.57 0.54 + 0.018*SL 0.55 + 0.013*SL 0.59 +0.011*SL

CKtoQ IR 0.23 0.14 + 0.042°SL 0.14 + 0.045'SL 0.1 +0.046°SL
tF 0.17 0.12 + 0.021*SL 0.13 +0.019"SL 0.12 +0.020*SL
tPHL 0.47 0.43 + 0.019*SL 0.45 + 0.013*SL 0.50 +0.010*SL

ANt Q tF 0.21 0.17 + 0.019°SL 0.18 + 0.018"SL 0.16 + 0.019°SL
tPLH 0.75 0.72 + 0.018*SL 0.71 +0.019*SL 0.70 +0.020*SL
tPHL 0.78 0.75 + 0.015*SL 0.76 + 0.012*SL 0.79 +0.010*SL

CKto QN R 0.20 0.11 + 0.042°SL 0.10 + 0.045°SL 0.08 + 0.046°SL
tF 0.16 0.12 +0.019*SL 0.13+0.018*SL 0.11 +0.019*SL
tPLH 0.65 0.61 +0.018*SL 0.61 +0.019*SL 0.60 + 0.020*SL
RNto QN IR 0.20 0.12 + 0.041°SL 0.10 + 0.045°SL 0.08 + 0.046"SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FD2SD2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns}
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (T1 to CK) tHD 0.000
Input Setup Time (D to CK) tsu 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (Tl to CK) tsu 0.670
Recovery Time (RN) tRC 0.139
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FD2SD2Q/FD2SD4Q
D Flip-Flop with Scan and Reset, Positive Edge Trigger, Q Output Only, 2X or 4X Drive

Inputs: D, T1, TE, CK, RN

Output: Q N
Input Loading (SL): . J b .
'~ -FD2sD2Q: D: 1,CK: 1,RN: 2, o
“TIA,TE: 2 " T FroosQ
-FD28D4Q: D: 1,CK:1,RN:2, Tk: 1 :
TE: 2 B— E
Maximum Fanout (Rec. SL):
-FD2sD2Q: 56 - B> 0K 2N
- FD2SD4Q: 112 )
Gate Count: ¢ I
- FD2SD2Q: 10
- FD2SD4Q: 11 Symbol
D RN T TE ok |
0 1 X e 0
1 1 X e R
X 1 0 1 | o
X 1 1 1 A 1
X 0 X X X 0
X 1 X X | Qn

) Schematic
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FD2SD2Q
D Flip-Flop with Scan and-Reset, Positive Edge Trigger, Q Output Only; 2X Drive

FD2SD2Q Swntchln% Characterlstlcs

Delays for typical process, 25.00°C V, when tg and tf = 0.80ns} (SL: Standard Load)
Path Parameter %?_Iay 2[?)%] Delay Equations [ns}]

Ranget* Range2* . Range3*
tPLH 0.64 0.59 + 0.023*SL 0.60 +0.021*SL 0.60 + 0.020*SL
tPHL 0.58 0.54 +0.018*SL 0.56 +0.012*SL 0.60 +0.010*SL

CKooQ R 0.23 0.13 + 0.046°SL 0.13 + 0,046°SL 0.11 + 0.047°5L
tF 0.17 0.13 +0.019*SL 0.13 +0.018*SL 0.13 +0.019*SL
tPHL 0.47 0.43 + 0.020*SL 0.45 +0.013*SL 0.51 +0.010*SL

ANt Q tF 0.21 0.17 + 0.019°SL 0.18 + 0.017°SL 0.16 + 0.018°SL

*Range! : SL <3.00, *Range2 :3.00 £ SL£20.00, *Range3:20.00<SL

FD2SD2Q Timing Requirements

Values for typical process, 25.00°C, 5.00V}

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Puise Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (Tl to CK) tSU 0.670
Recovery Time (RN) tRC 0.139
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FD2SD4Q

D Flip-Flop with Scan and Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD2SD4Q Switchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.71 0.68 +0.013"SL 0.69 + 0.011*SL 0.70 + 0.010"SL
tPHL 0.63 0.61 +0.011"SL 0.62 + 0.008"SL 0.65 + 0.006"SL

CKtoQ R 0.22 0.18+0.027°SL 0.17 + 0.022°SL 0.16 + 0.023'SL
tF 0.19 0.18 +0.008*SL 0.17 + 0.009"SL 0.18 + 0.009"SL
tPHL 0.52 0.50 + 0.012"SL 0.51 + 0.008"SL 0.56 + 0.006*SL

ANt Q tF 0.23 0.21 + 0.010°SL 0.22 + 0.008°SL 0.22 + 0.008°SL

FD2SD4Q Timing Requirements
alues for typical process, 25.00°C, 5.00V]

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (T1to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.616
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (Tl to CK) tSU 0.670
Recovery Time (RN) tRC 0.139
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FD2X4
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, 1X Drive

Inputs: DO, D1, D2, D3, CK, RN FD2x4
Outputs: Q0, Q1, Q2, Q3 —i D9 W —=s
QNO, QN1, QN2, QN3 . g; Q; .
Input Loading (SL): = 03 23 -
- DO, D1,D2,D3: 3
-CK:1 QNg o—=a
-RN:8 aNt o—=a
Maximum Fanout (Rec. SL): All : 28 B—p>CK ONz2 D—A
Gate Count: 25 Rf N3 o—a
Symbol
D RN ck |G am
0 1 e 0 1
1 1 | 0
X 0 X 0 1
X 1 | Gn QNn
Truth Table
8 § & 5 & § o 3
m— o — —1® o — — 0 qp— — o Qo —
FD2 FD2 FD2 FD2
K gy N P CK py N p— K gy N p— CK gy N p——
CK
RN
8 - o Lot
3 3 5 3
Schematic
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FD2X4
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, 1X Drive

FD2X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[?)%1 Delay Equations [ns]
’ Ranget* Range2* Range3*
TPHL 045 0.39 + 0.030°SL 0.42 + 0.021°SL 0.45 + 0.020°SL
RNto QO 3 022 0.15 + 0.033°SL 0.14 + 0.035°SL 0.09 + 0.038°SL
tPLH 116 1.08 + 0.039°SL 1.08 + 0.040°SL 1.08 + 0.040°SL
tPHL 0.85 0.79 + 0.027°SL 0.81 + 0.021°SL 0.83 + 0.020°5L
CKto Q0 R 0.30 0.12 + 0.087°SL 0.11 + 0.092°SL 0.09 + 0.093°SL
tF 0.18 0.10 + 0.036°SL 0.10 + 0.037°SL 0.07 + 0.038°SL
TPHL 0.45 0.39 + 0.037°5L 0.42 + 0.022°SL 0.45 + 0.020°SL
RNto Q1 IF 0.22 0.15 + 0,035"SL 0.15 + 0.038°SL 0.09 + 0.041°SL
PLH 117 1.09 + 0.041°SL 7,08 + 0.042°SL 7.08 + 0.043°SL
TPHL 0.85 0.79 + 0.026°SL 0.81 +0.002°5L 0.83 + 0.020°SL
CKto Q1 R 0.32 0.13 + 0.099°SL 0.12 + 0.101°SL 0.09 + 0.102°5L
iF 0.18 0.1 + 0.038°SL 0.10 + 0.040°SL 0.07 + 0.041°SL
tPHL 0.45 0.39 + 0.031°SL 0.42 + 0.022°SL 0.45 + 0.020°SL
ANto G2 tF 0.22 0.15 + 0.035°SL 0.15 + 0.038°SL 0.09 + 0.041"SL
tPLH 117 1.09 + 0.041°SL 1.08 + 0.042°SL 1.08 + 0.043°SL
TPHL 0.85 0.79 + 0.028°SL 0.81 +0.022°SL 0.8 + 0.020°SL
CKto G2 R 0.32 0.13 + 0.099°SL 0.12 +0.101"SL 0.09 + 0.102°SL
\F 0.18 0.11 + 0.038°SL 0.10 + 0.040°SL 0.07 + 0.041°SL
TPHL 0.45 0.39 + 0.030°SL 0.42 + 0.021°5L 0.45 + 0.020°SL
RNto Q3 IF 002 0.1 + 0.033°SL 0.14 + 0.035°'SL 0.09 + 0.038°SL
PLH 116 1.08 +0.039°5L 1.08 + 0.040°SL 1.08 + 0.040°SL
1PHL 0.85 0.79 + 0.027°5L 0.81 +0.021°6L 0.83 + 0.020°SL
CK10 Q3 R 0.30 0.12 + 0.087°SL 0.1 +0.092°5L 0.09 + 0.093°5L
TF 0.18 0.10 + 0.036°SL 0.10 + 0.037°SL 0.07 + 0.038°5L
PLH 0.77 0.69 + 0.040°SL 0.69 + 0.040°SL 0.69 + 0.040°SL
RNtoQNO o 0.29 011+ 0.089°SL 0.10 + 0.091°SL 0.08 + 0.092°SL
1PLH 0.75 0.67 + 0.041°5L 0.67 + 0.040°SL 0.68 + 0.040°SL
TPHL 0.95 0.89 % 0.027°SL 0.91 +0.021°SL 0.94 + 0.020°SL
CKtoQNO 0.8 011 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°5L
3 0.18 011 +0.035°SL 0.11 + 0.037°SL 0.08 + 0.038"SL
tPLH 0.7 0.69 + 0.042°5L 0.69 + 0.042°SL 0.68 + 0.042°SL
RN to QN1 R 0.31 0.1 + 0.099°SL 0.10 + 0.107°SL 0,09+ 0.102°SL
tPLH 0.76 0.67 + 0.044°SL 0.68 + 0.043°SL 0.68 + 0.0435L
1PHL 0.94 0.89 + 0.028°SL 0.91 +0.022°5L 0.94 + 0.020°SL
CK'to QN1 1R 0.31 0.11 + 0.098°SL 0.10 + 0.102°SL 0.09 + 0.102°SL
3 0.19 0.11 +0.037°SL 0.11 + 0.088°SL 0.08 + 0.039°SL
tPLH 0.77 0.69 + 0.042°SL 0.69 + 0.042°SL 0.68 + 0.042°SL
RNtoQN2 == 0.31 0.1 + 0.009°5L 0.10 + 0.101°SL 0.09 + 0.102°SL
1PLH 0.76 0.67 + 0.044°SL 0.68 + 0.043°SL 0.68 + 0.043°5L
TPHL 0.94 0.89 + 0.028°SL 0.91 + 0.022°SL 0.94+ 0.020°5L
CKto QN2 [ 0.31 0.11 + 0.098"SL 0.10 + 0.102°SL 0.09 + 0.102°SL
IF 0.19 0.41+0.037°SL 0.11 + 0.038°SL 0.08 + 0.039°SL
*Range1 : SL < 3.00, *Range2:3.00= SL<=20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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FD2X4

4-Bit D Flip-Flop with Reset,Positive Edge Trigger, 1X Drive

FD2X4 Switching Characteristics

HDAS000-5.0V-rev. 1

© 1986 ASPEC Technology, Inc.

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns} (SL: Standard Load)
Path Parameter %QLI:Y 2[%?)] Delay Equations [ns]
' Ranget* Range2* Range3*
tPLH 0.77 0.69 + 0.040*SL 0.69 +0.040*SL 0.69 + 0.040*SL
RNt QN3 g 0.29 0.11 + 0.089°SL 0.10 + 0.092°SL 0.08 + 0.093°SL
tPLH 0.75 0.67 +0.041*SL 0.67 +0.040*SL 0.68 + 0.040*SL
tPHL 0.95 0.89 +0.027*SL 0.91 +0.021*SL 0.94 + 0.020*SL
CKtoQN3 ™8 0.28 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0,093°SL
tF 0.18 0.11 +0.035*SL 0.11 +0.037*SL 0.08 + 0.038*SL
*Range : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3 :20.00 < SL
FD2X4 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.397
Input Hold Time (D1 to CK) tHD 0.397
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.397
Input Setup Time (D0 to CK) tSU 0.233
Input Setup Time (D1 to CK) tSy 0.233
Input Setup Time (D2 to CK) tSU 0.233
Input Setup Time (D3 to CK) tsuU 0.233
Recovery Time (RN) tRC 0.139
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FD2D2X4Q/FD2D4X4Q
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: DO, D1,D2,D3, CK, RN

Output: Q FD2D2X40Q
Input Loading (SL): All: DO,D1,D2,D3: 3,
CK:1,RN: 8 = Dy QY —=

Maximum Fanout (Rec. SL): - D1 Q1 =

- FD2D2X4Q: 56 =— D2 Q2 —m

- FD2D4X4Q: 112 »—— D3 Q3 —m
Gate Count: ~ CK

- FD2D2X4Q: 25 N

- FD2D4X4Q: 29 o

Symbol

o 1 1| o
1 1 A 1

X 0 X 0

X 1 L Qn
Truth Table

 eamm——

' !

: J
eslys
.

Y

i

188

. %_l Schematic
]
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FD2D2X4Q
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only, 2X Drive

FD2D2X4Q Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tf = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]
' Rangel* Range2* Range3*
TPHL 0.66 0.61 + 0.025°SL 063+ 0.016°SL 0.72 + 0.012°SL
RN to G0 tF 0.30 0.25 + 0.024°SL 0.27 + 0.019°SL 0.28 + 0.018"SL
tPLH 0.92 0.87 + 0.027°SL 0.89 + 0,022°SL 0.92 + 0.020°5L
PHL 0.69 0.65 + 0.024°SL 0.67 + 0.016°SL 0.75 7 0.012°SL
CKto Q0 R 0.30 0.02 + 0.043°SL 021 + 0.045°SL 0.19 + 0.046°SL
tF 0.26 0.21 + 0.026°SL 0.23 + 0.020°SL 0.25 + 0.019°SL
tPHL 0.65 0.60 + 0.025°SL 0.63 + 0.016°SL 0.72 + 0.012°SL
ANto Q1 T 0.31 0.26 + 0.025'SL 027 + 0.020°SL 0.28 + 0.019°SL
tPLH 0.92 0.86 + 0.027°SL 0.88 + 0.002°SL 0.91 + 0.021°SL
tPHL 0.69 0.64 + 0.025°SL 0.66 + 0.016°SL 0.74 + 0.012°SL
CKto Q1 R 0.31 0.02 + 0.046°SL 0.21 + 0.048°SL 0.19 + 0.050°SL
1F 0.27 0.21 + 0.027°SL 0.23 + 0.021°SL 0.25 + 0.020°SL
PHL 0.65 0.60  0.025°SL 063 + 0.016°SL 0.72 + 0.012°SL
RNto Q2 tF 0.31 0.26 + 0.025°SL 0.27 + 0.020°SL 0.28 + 0.019°SL
tPLH 0.92 0.87 + 0.028°SL 0.88 + 0.022°SL 0.91 +0.021°SL
tPHL 0.69 0.64 + 0.024°SL 0.67 + 0.016°SL 0.75 + 0.012°5L
CKto Q2 R 0.31 0.22 + 0.046°SL 0.21 + 0.048°SL 0.19 + 0,050°SL
IF 027 0.21 + 0.027°SL 0.23 + 0.021°SL 0.25 + 0.020°SL
tPHL 0.66 061+ 0025°SL 063 +0.016°5L 072+ 0.012°5L
RN to Q3 IF 0.30 0.25 + 0.024°SL 027 + 0.019°SL 0.28 + 0.018°SL
PLH 0.92 0.87 + 0.027°SL 0.89 + 0.022°SL 0.92 + 0.020°SL
PHL 0.70 0.65 + 0.023°SL 067 + 0.016°SL 0.75 + 0.012°SL
CKtoQ3 R 0.30 0.22 + 0.043°SL 0.21 + 0.045°SL 0.19 + 0.046°SL
tF 0.26 0.21 + 0.026°SL 0.23 + 0.020°SL 0.25 + 0.019°SL

*Range1:SL <3.00, *Range2:3.00=SL=20.00, "Range3:20.00<SL

FD2D2X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Puise Width Low (CK) tPWL 0.959
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.452
input Hold Time (D1 to CK) tHD 0.452
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.452
Input Setup Time (DO to CK) tSU 0.233
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FD2D2X4Q
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD2D2X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Input Setup Time (D1 to CK) tSU 0.233
input Setup Time (D2 to CK) 1SU 0.233
Input Setup Time (D3 to CK) tSU 0.233
Recovery Time (RN) tRC 0.139
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FD2D4X4Q
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD2D4X4Q Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_I a:__y 2['(‘)%] Delay Equations [ns]
’ Rangel* Range2* Range3*
tPHL 0.71 0.69 + 0.015°SL 0.70  0.010°SL 0.75 + 0.007°SL
RN to Q0 ' 0.32 0.29 + 0.013°SL 0.30 + 0.011°SL 0.33 + 0.009°SL
tPLH 1.00 0.97 +0.016°SL 0.98 + 0.012°SL 101 + 0.011°SL
TPHL 0.80 0.7 + 0.014°SL 0.78 + 0.010°SL 0.84 + 0.008°SL
CKto Q0 R 0.32 0.28 + 0.020°SL 0.27 + 0.021°SL 0.25 + 0,023°SL
3 0.32 0.09 + 0.013°5L 0.30 + 0.011°SL 0.33  0.010°SL
tPHL 0.71 0.68 +0.015°SL 0.69  0.010°SL 0.74 + 0.007°SL
RANto Q1 tF 0.32 0.29 + 0.014"SL 0.30 + 0.011°SL 0.33 + 0.009°SL
1PLH 0.99 0.96 + 0.016°SL 0.97 + 0.012°SL 7,00+ 0.011°SL
tPHL 0.79 0.76 + 0.014°SL 0.77 + 0.010°SL 0.83 + 0.008°SL
CKto Q1 R 0.31 0.28 + 0.019°SL 0.27 +0.022"SL 0.25 + 0.023°SL
1 0.32 0.09 + 0.014°SL 0.30 + 0.011°5L 0.33  0.010°SL
1PHL 0.71 0.68 + 0.015°SL 0.69 + 0.010°SL 0.74 + 0.007°SL
RN to Q2 I 0.32 0.09 + 0.014°SL 0.30 + 0.011°SL 0.33 + 0.009°SL
PLH 0.99 0.96 + 0.016°SL 0.97 + 0.012°SL 700+ 0.011°SL
tPHL 0.79 0.76 + 0.014°SL 0.78 + 0.010°SL 0.83 + 0,008°SL
CKto G2 R 0.31 0.98 + 0.019°SL 0.27 + 0.022°SL 0.25 + 0.023°SL
tF 0.32 0.29 + 0.014°SL 0.30 + 0,011°SL 0.33 + 0.010°SL
PHL 0.71 0.69 + 0.015°5L 0.70 + 0.010°SL 0.75 + 0.007°SL
RN to Q3 IF 0.32 029 + 0.013°SL 0.30 + 0.011°5L 0.33 + 0.009°SL
tPLH 1.00 0.97 + 0.016°SL 0.98 + 0.012°SL 101+ 0.011°SL
tPHL 0.80 0.77 + 0.014°SL 0.79 + 0.010°SL 0.84 + 0.008°SL
CKto Q3 R 0.32 0.28 + 0.020°SL 0.27 + 0.021°SL 0.25 + 0.023°SL
I 0.32 029+ 0.013°5L 0.30 + 0.011°SL 0.33 + 0.010°SL

*Range! : SL < 3.00, *Range2:3.00 < SL <= 20.00, *Range3:20.00 < SL

FD2D4X4Q Timing Requirements

HDA9000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.998
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D0 to CK) tHD 0.452
Input Hold Time (D1 to CK) tHD 0.452
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.452
Input Setup Time (DO to CK) tSU 0.178
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FD2D4X4Q
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD2D4X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Input Setup Time (D1 to CK) tSU 0.178
Input Setup Time (D2 to CK) tSU 0.178
Input Setup Time (D3 to CK) tSU 0.178
Recovery Time (RN) tRC 0.139
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FD3/FD3D2
D Flip-Flop with Set, Positive Edge Trigger, 1X Drive or 2X Drive

Outputs: Q, QN

Input Loading (SL):
R =—p SV af—=

-CK:1

-SN: 2 FD3
Maximum Fanout (Rec. SL):

FD3: All:28

FD3D2: Al : 56 B> CK QN o=
Gate Count:

FD3: 7

FD3D2: 8

inputs: D, CK, SN I

Symbol

D SN CK | Gn+1  QNn+1

X 1 L Qn QNn

Truth Table

Schematic e
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FD3

D Flip-Flop with Set, Positive Edge Trigger, 1X Drive

FD3 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?.'a! 2[,(1)%] Delay Equations [ns}
’ Range1* Range2* Range3*

TPLH 0.61 0.53 + 0.036"SL 0.53 + 0.039°SL 0.52 + 0,040°SL

SNto @ R 0.28 0.10 + 0.087°SL 0.09 + 0.097°5L 0.08 + 0.092°SL
'PLH 0.71 0.63 + 0.039°SL 0.63 + 0.039°SL 0.63 + 0.040°SL

TPHL 0.73 0.68 + 0.026°SL 0.69 + 0.021°SL 0.71 + 0.020°SL

CK1o @ R 0.28 0.10 + 0.087°SL 0.09 + 0.097°SL 0.08 + 0.092"SL
tF 047 0.10 + 0.034°SL 0.09 + 0.038°SL 0.07 + 0.039°SL

tPHL 0.46 0.40 + 0.032°SL 0.43 + 0.022°SL 0.47 + 0.020°SL

SNto QN tF 0.23 0.16 + 0.037°SL 0.15 + 0.038"SL 0.10 + 0.040°SL
1PLH 0.65 0.56 + 0.042"SL 0.57 + 0.040°SL 0.57 + 0.040°SL

TPHL 057 0.51 +0.029°SL 0.53 + 0.022°SL 0.56 + 0.020°SL

CKto QN R 0.30 0.13 + 0.088°SL 0.12 + 0.090°SL 0.10 + 0.091"SL
IF 0.19 0.11 + 0.041"SL 0.11 + 0.039°SL 0.08 + 0.041°SL

FD3 Timing Requirements
Values for typical process, 25.00°C, 5.00V]

*Ranget : SL < 3.00, *Range2 :3.00 £ SL £ 20.00, *Range3:20.00 < SL

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Puise Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tsSU 0.342
Recovery Time (SN) tRC 0.139
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FD3D2
D Flip-Flop with Set, Positive Edge Trigger, 2X Drive

FD3D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %fly.‘,[%%] Delay Equations [ns]
i Range1* Range2* Range3*

1PLH 0.65 0.61 +0.018°SL 0.61 +0.019°SL 0.60 + 0.020°SL

SNteQ R 0.20 0.12 + 0.041°SL 0.10 + 0.045°SL 0.08 + 0.046°SL
PLA 0.75 0.72 + 0.018°SL 0.71 + 0.019°SL 0.70 + 0.020°SL

TPHL 0.79 0.76 + 0.015"SL 0.77 + 0.012°SL 0.80 + 0.010°SL

CK1o Q@ R 0.20 011+ 0.041°SL 0.10 + 0.045°SL 0.08 + 0.046°SL
1F 0.16 0.12 + 0.021°SL 0.3 +0.017°SL 0.11 + 0.019°SL

TPHL 0.47 0,43 + 0.020°SL 0.45 + 0.013°SL 0.50 + 0.010°SL

SNto QN tF 0.21 0.7 + 0.020°SL 0.18 + 0.018°SL 0.16 + 0.019°SL
tPLH 0.65 0.60 + 0.023"SL 0.61 +0.020°SL 0.62 + 0.020°SL

tPHL 058 0.54 + 0.098°SL 0.56 + 0.012°SL 0.60 + 0.011°5L

CKto QN R 0.23 0.14 + 0.042°SL 0.14 + 0,045'SL 0.1 + 0.046"SL
G 017 0.12 + 0.022°SL 013 +0.019°SL 0.12 + 0.020"SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL

FD3D2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Puise Width Low (CK) TPWL 0.920
Puise Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tSU 0.342
Recovery Time (SN) tRC 0.139
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FD3S/FD3SD2
D Flip-Flop with Scan and Set, Positive Edge Trigger, X Drive or 2X Drive

Inputs: D, TI, TE, CK, SN I
Outputs: Q, QN
Input Loading (SL): s—1p SN gl—an
-D, TI,CK: 1 )
-TE,SN: 2 T
Maximum Fanout (Rec. SL): FD3S
FD3S: All:28 —TE
FD3SD2: All : 56
Gate Count: —>CK aN o—a
FD3sS 10
FD3sD2: 11 Symbol
D SN Ti TE CK [ Qn+1 QNn+1
0 1 X o S| o 1
1 1 X 0 va 1 0
x 1 0 1 | o 1
x 1 1 1 1 0
X 0 X X X 1 0
X 1 X X | an QNn
Truth Table
[~
CK ﬂ,'
F;ﬁr
; o - :
RN R,
TE 4‘{ T Ef_J ~eneds an
{4% Py
I_1
—5 Schematic
LA
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FD3S
D Flip-Flop with Scan and Set, Positive Edge Trigger, 1X Drive

FD3S Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns]
’ Range1* Range2* Range3*

PLH 0.7 0.69 + 0.040°SL 0.69 + 0.040°SL 0.69 + 0,040°5L

SNt Q R 0.9 0.11 + 0.088°SL 0.10 + 0.092°5L 0.08 + 0.092°SL
tPLH 0.56 0.48 + 0.041°SL 0.48 + 0.040°SL 0.48 + 0.040°SL

TPHL 0.60 0.55 + 0.008"SL 0.56 + 0.021°SL 0.59 + 0.020°SL

CKtoQ R 0.28 0.11 + 0.089°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
i 0.18 0.11 + 0.034'SL 0.10 + 0.037°SL 0.08 + 0.038"SL

TPHL 0.45 0.39 + 0,030°SL 0.42 + 0.021°SL 0.45 + 0.020°SL

SNto QN IF 0.22 0.15 + 0.032°SL 0.14 + 0.085°SL 0.09 + 0.038°SL
"PLH 0.82 0.74 + 0.039°SL 0.74 + 0.040°SL 0.74 + 0.040°SL

TPHL 0.65 0.60 + 0.028°SL 0.62 + 0.021°SL 0.64 + 0.020°SL

CK1o QN R 0.30 0.12 + 0.088°SL 0.11 + 0.091°SL 0.09 + 0.093°SL
IF 0.18 0.10 + 0.037°SL 0.10 + 0.037°SL 0.07 + 0.038"SL

*Range? : SL <3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00< SL

FD3S Timing Requirements

HDA9000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSu 0.725
Input Setup Time (TE to CK) tSU 0.944
Input Setup Time (Tl to CK) tSU 0.780
Recovery Time (SN) tRC 0.139
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FD3SD2

D Flip-Flop with Scan and Set, Positive Edge Trigger, 2X Drive

FD3SD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?J,! 2[,6%] Delay Equations [ns]
) Range1* Range2* Range3*

1PLH 077 0.73 + 0,020°SL 0.73 + 0.020°SL 0.73 + 0,020°SL

SNt Q R 0.21 0.12 + 0.043"SL 0.11 + 0.046°SL 0.09 + 0.047°SL
TPLH 055 0.51 +0.021"SL 051+ 0.020°SL 0.51 +0.020°SL

tPHL 0.61 0.57 + 0.018"SL 059 + 0.012°SL 0.62 +0.010°SL

CKtoQ R 0.20 0.11 + 0.044°SL 0.11 + 0.046°SL 0.09 + 0.047°SL
tF 0.17 0.13 + 0.020°SL 0.13 + 0.018°SL 0.12 + 0.018°SL

TPHL 0.46 0.42 + 0.019°SL 0.44 + 0.012°SL 0.48 + 0.010°SL

SN QN tF 0.20 0.17 + 0.018°SL 017 + 0.017°SL 0.14 + 0.018°SL
tPLH 0.88 0.84 + 0,020°SL 0.84 + 0.020°SL 0.83 + 0.020°SL

tPHL 0.69 0.66 + 0.017°SL 0.67 + 0.012°SL 0.71 +0.010°SL

CKto QN 1R 0.22 0.13 + 0.044°SL 0.13 + 0.045°SL 0.10 + 0.047°SL
IF 0.16 0.12 + 0.020°SL 0.12+ 0.018°SL 041 + 0.019°SL

*Range1 : SL < 3.00,

FD3SD2 Timing Requirements

*Range?2 : 3.00 £ SL £ 20.00,

*Range3:20.00 < SL

HDAS000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (T to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.780
Input Setup Time (TE to CK) tSU 0.944
Input Setup Time (Tl to CK) tsy 0.780
Recovery Time (SN) tRC 0.178
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FD4/FD4D2
D Flip-Flop with Set and Reset, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CK, SN, RN

Outputs: Q, QN
Input Loading (SL):
-D:8 - SN
-CK: 1 =P Q=
-SN, RN: 2 FD4
Maximum Fanout (Rec. SL):
FD4: All:28
FD4D2: All : 56 *=—>CK gy QN po—=
Gate Count:
FD4: 8
FD4D2: 9 Symbol
D SN RN CK | Qn+1 QNn+1
1 1 A 0 1
1 1 1 e 1 0
X 0] 1 1 0
X 1 0 X 0 1
X 0 0 X 0 0
X 1 1 | On QNn
Truth Table

i
—

|

rel_
]

Ly
o L
e

1

]

| 4
| <

s

Ll
i

4 L

RN
SN E’Fj
A4
Schematic
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FD4
D Flip-Flop with Set and Reset, Positive Edge Trigger, 1X Drive

FD4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parametel: %ﬂ:y 2[?,%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.85 0.77 + 0.041*SL 0.77 +0.041*SL 0.76 +0.041*SL
tPHL 0.73 0.67 + 0.026*SL 0.69 +0.021*SL 0.71 +0.020*SL

CKo @ R 0.31 0.13 + 0.092°SL 0.12 + 0.096°SL 0.09 + 0.097"SL
tF 0.18 0.11 +0.034"SL 0.10 + 0.037°SL 0.07 +0.038*SL
tPLH 0.32 0.23 + 0.044*SL 0.24 +0.041*SL 0.24 +0.041"SL
tPHL 0.44 0.38 + 0.031"SL 0.41 +0.021*SL 0.44 + 0.020*SL

RNt Q R 0.32 0.14 + 0.091°SL 0.13 + 0.095°SL 0.10 + 0.097°SL
tF 0.22 0.15 + 0.033*SL 0.14 +0.035*SL 0.09 +0.038*SL
1PLH 0.70 0.62 + 0.041*SL 0.62 +0.041"SL 0.62 +0.041*SL

SNtoQ R 0.31 0.13 + 0.093"SL 0.12 + 0.096"SL 0.09 + 0.097°SL
tPLH 0.65 0.56 + 0.045"SL 0.56 + 0.043"SL 0.57 +0.043*SL
tPHL 0.61 0.55 + 0.029"SL 0.58 +0.022*SL 0.61 +0.020"SL

CKtoON R 0.33 0.13 + 0.099°SL 0.12 + 0.101°SL 0.10 +0.102°SL
tF 0.19 0.12 + 0.036*SL 0.11 +0.037*SL 0.09 +0.038*SL
tPLH 0.86 0.77 + 0.044*SL 0.78 +0.042*SL 0.77 +0.043*SL
ANt QN g 0.33 0.13 + 0.097°SL 0.12 + 0.101°SL 0.10 + 0.102°SL
tPLH 0.30 0.22 + 0.045*SL 0.22 +0.042*SL 0.22 +0.043*SL
tPHL 0.46 0.40 + 0.031*SL 0.42 +0.022"SL 0.46 + 0.020"SL
SNto QN R 0.33 0.14 + 0.097°SL 0.13 + 0.100°SL 0.10 + 0.102°SL
tF 0.22 0.15 + 0.034"SL 0.15 + 0.035"SL 0.11 + 0.038*SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00< SL
FD4 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns}
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.178
Input Setup Time (D to CK) tSU 0.342
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4D2

D Flip-Flop with Set and Reset, Positive Edge Trigger, 2X Drive

FD4D2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when iR and tF = 0.80ns]

(SL: Standard Load)

Path Parameter %?.Ia! 2[?)?)] Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 0.90 0.86 + 0.020°SL 0.86 + 0.020°SL 0.85 + 0.020°SL
tPHL 0.79 0.76 + 0.016°SL 0.77 + 0.012°SL 0.80 + 0.010°SL

CKtoQ R 023 0.14 + 0.043°SL 0.13 + 0.045°SL 0.1 + 0.047°SL
IF 0417 0.13 + 0.020°SL 0.13 + 0.019°SL 0.11 + 0.020°SL
1PLH 0.32 0.27 + 0.023°SL 0.28 + 0.020°SL 0.29 + 0.020°SL
TPHL 0.45 0.42 +0.019°SL 043 + 0.013°SL 0.48 + 0.010°SL

RNto Q R 024 0.15 + 0.043'SL 0.5 + 0.045°SL 0.12 + 0.046°SL
IF 0.20 0.16 + 0.019°SL 0.17 +0.018°SL 0.14 + 0.019°SL
tPLH 075 0.71 + 0.020°SL 0.72 + 0.020°SL 0.71 + 0.020°SL

SN Q 1R 0.23 0.14 + 0.044°SL 0.14 + 0.045°SL 0.11 + 0.047°SL
tPLH 064 0.59 + 0.022°SL 0,60 + 0.020°SL 0.61 + 0.020°SL
tPHL 0.62 0.59 + 0.018°SL 0.60 + 0.012°SL 0.64 + 0.010°SL

CKto QN 1R 0.22 0.14 + 0.042°SL 0.13 + 0,046°SL 0.1 + 0.046°SL
iF 017 0.14 + 0.019°SL 0.14 + 0.018°SL 0.13 + 0.019°SL
'PLH 0.87 0.82 + 0.022°SL 0.83 + 0.020°SL 0.84 + 0,020°SL
RNto OGN 1R 0.23 0.14 + 0.042°SL 0.14 + 0.044°SL 0.11 + 0.046°SL
tPLH 0.30 0.26 + 0.023°SL 0.27 + 0.020°SL 0.27 + 0.020°SL
TPHL 0.46 0.42 + 0.019°SL 044+ 0013°SL 0.49 + 0.010°SL
SNtoQN R 023 0.14 + 0.043°SL 0.14 + 0.044°SL 0.11 + 0.046"SL
tF 0.21 0.17 + 0.018°SL 0.17 + 0.017°SL 0.16 + 0.018°SL
*Range? : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL
FD4D2 Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) TPWL 0.920
Pulse Width Low (RN) TPWL 0.920
Pulse Width Low (SN) TPWL 0.920
Puise Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.178
Input Setup Time (D to CK) tSU 0.342
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4D2Q/FD4D4Q
D Flip-Flop with Set, Reset, Positive Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, CK, RN, SN
Output: Q T
Input Loading (SL): .

- FD4D2Q: CK: 1, RN, SN: 2 A

: D:3
- FD4D4Q: CK: 1, RN, SN: 2 D1D2C
D:3

Maximum Fanout (Rec. SL):

- FD4D2Q: 56

- FD4D4Q: 112
Gate Count:

- FD4D2Q: 8

- FD4D4Q: 9

Qn+1

x
Qo - O
o O

CcK
g
111 ]
X
X
X
L

Qn

Truth Table

A
b4 A
[} Y
nand2 8
nand2

Schematic
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FD4D2Q
D Flip-Flop with Set, Reset,Positive Edge Trigger, Q Output Only, 2X Drive or 4X Drive

FD4D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_I:y 2[?)?)] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.56 051 + 0.027°SL 0.52 + 0.022°SL 0.55 + 0.021°SL
tPHL 0.43 0.39 + 0,022°SL 0.41 + 0.015°SL 0.47 + 0.012°SL

CKtoQ R 0.29 0.0 + 0.043°SL 0.19 + 0.046°SL 017 + 0.047°SL
tF 0.20 0.15 + 0.025°SL 0.16 + 0.022°SL 020 + 0.019°SL
tPLH 0.53 0.48 + 0.026°SL 0.49 + 0.021°SL 0.52 + 0.020°SL
tPHL 0.64 0.59 +0.025°SL 0.62 + 0.016°SL 071 +0.012°SL

RNt Q R 0.29 0.21 +0.042°SL 0.20 + 0,045°SL 0.7 + 0.047°SL
I 0.29 0.04 + 0.025°SL 0.26 + 0.019°SL 0.29 + 0.018°SL
tPLH 1.06 1.01 +0.026°SL 102 + 0.022°SL 1,05 + 0.020°SL

SNtoQ R 0.09 0.21 +0.043°SL 0.20 + 0.045°SL 0.17 + 0.047°SL

FD4D2Q Timing Requirements
alues for typical process, 25.00°C, 5.00V]

*Range1 : SL < 3.00, *Range2:3.00< SL = 20.00, *Range3:20.00 < SL

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tSU 0.342
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4D4Q

D Flip-Flop with Set, Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD4D4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 2[?)?)] Delay Equations [ns]
* Ranget* Range2* Range3*
tPLH 0.63 0.60 + 0.016°SL 0.61 +0.012°SL 063+ 0.011°SL
IPHL 0.46 0.44 +0.014°SL 0.45 + 0.010°SL 0.49 + 0.008"SL
CKtoQ R 0.30 0.26 + 0.019°SL 0.26 + 0.021°SL 024+ 0.022°SL
tF 0.22 0.19 + 0.013°SL 0.19 + 0.012°SL 0.23 + 0.010°SL
tPLH 0.60 057 +0.015°SL 0.58 + 0.012°SL 061 + 0.010°SL
tPHL 0.70 0.67 +0.015°SL 0.68 + 0.010°SL 0.73 + 0.008"SL
RNtoQ R 0.30 0.26 + 0.019°SL 0.25 + 0.021°SL 0.23 + 0.022°SL
tF 0.31 0.29 + 0.013'SL 0.29 + 0.011°5L 0.33 + 0.009"SL
tPLH 113 110 +0.016°SL 111 +0.012°SL 114+ 0.010°SL
SNt Q R 0.30 0.26 + 0.018°SL 0.25 + 0.021°SL 0.23 + 0.022°SL

*Range? : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3 :20.00 < SL

FD4D4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Puise Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tSU 0.342
Recovery Time (RN) tRC 0.178
Recovery Time (SN) tRC 0.139
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FD4S/FD4SD2
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, TI, TE, CK, SN, RN
Outputs: Q, QN I

Input Loading (SL):
-D, TI, CK: 1 =—p N a—=
- TE, SN, RN: 2 —i
Maximum Fanout (Rec. SL): FD4S
FD4S: All: 28
FD4SD2: All: 56 T
Gate Count: B—>CK gy ON o—=
FD4s: 11
FD4SD2: 12
Symbol
D SN RN Tl TE CK [ Qn+t QNn#+1
0 1 1 X 0 e 0 1
1 1 0 N 1 0
X 1 1 0 1 e 0 1
X 1 1 1 1 A 1 0
X 0 1 X X X 1 0
X 1 0 X X X 0 1
X 0 0 X X X 0 0
X 1 1 X X | @n QNn
Truth Table

CK

i
s

T

My
L
s

o

_|
)

L_{ QN

o_mfﬂ;
e
] b

:

Schematic
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FD4S
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, 1X Drive

FD4S Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?:y 2[,63] Delay Equations [ns]
i Range1* Range2* Range3*

TPLH 0.86 0.77 + 0.044°SL 0.78 + 0.042°SL 0.7 + 0.043°SL

SNtoQ R 0.33 0.13 + 0.097°SL 0.12+0.107°SL 0.10 + 0.102°SL
TPLH 0.31 0.22 + 0.045°SL 0.22 + 0.042°SL 0.22 + 0.043°SL

TPHL 0.48 0.40 + 0.031°SL 0.42 + 0.022°SL 0.46 + 0.020°SL

RN10Q R 0.33 0.14 + 0.097°SL 0.13 + 0.100°SL 0.10 + 0.102"SL
I 0.22 0.15 + 0.034°SL 0.15 + 0.035°SL 011+ 0.038°SL

tPLH 0.65 0.56 + 0.045°SL 0.57 + 0.043°SL 057 + 0.043°SL

TPHL 0.61 0.55 + 0.029°SL 0.58 + 0.022°SL 0.61 + 0.020°SL

CKtoQ R 0.33 0.13 + 0.098"SL 0.12 + 0.101°SL 0.10 + 0.102°SL
tF 0.49 0.12 + 0.035°SL 0.11 + 0.037°SL 0.09 + 0.038°SL

tPLH 0.32 0.23 + 0.044°SL 0.24 + 0.041°SL 0.24 + 0.041°SL

TPHL 0.44 0.38 + 0.030°SL 0.41 +0.027°SL 0.44 + 0.020°SL

SN'to QN R 0.3 0.14 + 0.091°SL 0.13 + 0.095°SL 0.09 + 0.097°SL
IF 0.2 0.15 + 0.033'SL 0.14 + 0.035°SL 0.09 + 0.038"SL

tPLH 0.70 0.62 + 0,041SL 0.62 + 0.041°SL 0.61 + 0.041"SL

RNto QN R 0.31 0.12 + 0.093°SL 0.12 + 0.096°SL 0.09 + 0.097°SL
'PLH 0.85 0.76 + 0.041°SL 0.76 + 0.041°SL 0.76 + 0.041°SL

TPHL 0.73 0.67 + 0.027°SL 0.69 + 0.021°SL 0.72 + 0.020°SL

CKto QN R 0.31 0.12 + 0.093°5L 0.12 + 0.096"SL 0.09 + 0.097°SL
iF 018 0.11 +0.033°SL 0.10 + 0.036°SL 0.07 + 0.038°SL

*Ranget : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 < SL

FD4S Timing Requirements

HDA9000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.725
{nput Setup Time (TE to CK) tsu 0.944
Input Setup Time (T1 to CK) tSU 0.780
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FD4S
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, 1X Drive

FD4S Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Recovery Time (RN} tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4SD2
D Flip-Flop with Set, Reset, Scan, Positive Edge Trigger, 2X Drive

FD4SD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liy 2[',(1)%] Delay Equations [ns}
Range1* Range2* Range3*

PLH 0.86 0.82 + 0.023°SL 0.82 + 0.021°SL 0.83 +0.021°SL

SNt Q iR 0.24 0.15 + 0,045"SL 0.14 + 0.049°SL 0.11 + 0.050°SL
tPLH 0.30 0.25 + 0.023"SL 0.26 + 0.021°SL 0.27 +0.021"SL

TPHL 0.46 0.42 + 0.019°SL 0.44 + 0.013°SL 0.49 + 0.010°SL

ANt Q R 0.24 0.14 + 0.048°SL 0.14 + 0.048°SL 0.1 + 0.050°SL
1F 0.21 0.17 + 0.018°SL 0.7 + 0.017°SL 0.16 + 0.018°SL

tPLH 0.65 0.60 + 0.024°SL 0.61 + 0.021°SL 0.61 +0.021°SL

tPHL 062 0.59 7 0.018°SL 0.60 + 0.012°SL 0.64 +0.010°SL

CKto @ R 0.23 0.14 + 0.047°SL 0.13 + 0.049°SL 0.11 + 0.050°SL
tF 017 0.14 + 0.019°SL 0.14+0.018°SL 0.13 + 0.018°SL

tPLH 0.32 0.27 + 0.023°SL 0.28 + 0.020°SL 0.28 + 0.020°SL

tPHL 0.45 041+ 0.019°SL 043+ 0.012°SL 0.48 + 0.010°SL

SNt QN R 023 0.14 + 0.044°SL 0.14 + 0.045°SL 0.11 + 0.046°SL
iF 0.20 0.16 + 0.017°SL 017 + 0.017°SL 0.14 + 0.018"SL

tPLH 0.75 0.71 + 0,020"SL 0.71 + 0.020°SL 0.71 + 0.020°SL

RNto GN R 0.22 0.14 + 0.044°SL 0.13 + 0.045°SL 0.11 + 0.047°SL
tPLH 0.90 0.86 + 0,020°SL 0.86 + 0.020°SL 0.86 + 0.020°SL

TPHL 0.79 0.76 + 0.016°SL 0.77 + 0.012°SL 0.80 + 0.010°SL

CKto QN 1R 0.22 0.14 + 0.044°SL 013 + 0.045°SL 011 +0.047°SL
IF 0.16 013+ 0.019°SL 013+ 0.018°SL 011 +0.019°SL

*Rangel : SL< 3.00, *Range2:3.00 £ SL =20.00, *Range3:20.00< SL

FD4SD2 Timing RecLuirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Puise Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (T! to CK) tHD 0.000
Input Setup Time (D to CK) tsu 0.725
Input Setup Time (TE to CK) tsu 0.944
Input Setup Time (Tl to CK) tsu 0.780
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FD4SD2
D Flip-Flop with Set, Reset, Scan, Positive Edge Trigger and 2X Drive

FD4SD2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4SD2Q /FD4SD4Q
D Flip-Flop with Set, Reset, Scan, Positive Edge Trigger, Q Output Only, 2X or 4X Drive

Inputs: D, Tl, TE, CK, SN, RN
Output: Q )
Input Loading (SL): 2
- FD4SD2Q: D, CK, TI: 1 = p) SN =
g RN, SN, TE: 2
- FD4SD4Q: D, CK, T: 1 "1 D430
RN, SN, TE: 2
Maximum Fanout (Rec. SL): B—TE
- FD4SD2Q: 56 e~
- FD4SD4Q: 112 T RN
Gate Count: ¢
- FD4sD2Q: 11 )
- FD4sSD4qQ: 12
Symbol
SN RN Tl TE CK | Qn+1
0 1 1 X o | o
1 1 1 X 0 e 1
X 1 1 0 1 A 0
X 1 1 1 1 N 1
X 0 1 X X X 1
X 1 0 X X X 0
X (o} 0 X X X 0
X 1 1 X X | Gn
Truth Table

™ B

" : J—— Schematic
i 1
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FD4SD2Q
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, Q Output Only, 2X Drive

FD4SD2Q Switchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_!a:y 2[%%] Delay Equations [ns]
' Ranget* Range2* Range3*
tPLH 0.86 0.81 +0.023*SL 0.82 +0.020"SL 0.83 + 0.020*SL
SNtoQ R 0.23 0.15 + 0.042°SL 0.14 + 0.046°SL 0.1 + 0.047°SL
tPLH 0.30 0.26 + 0.023"SL 0.26 + 0.020*SL 0.27 + 0.020*SL
tPHL 0.45 0.41 +0.019*SL 0.43 +0.013*SL 0.48 + 0.010"SL
RNtoQ R 0.23 0.15 + 0.044°SL 0.14 + 0.046°SL 0.12 + 0.047°SL
tF 0.20 0.16 + 0.020*SL 0.17 +0.017*SL 0.15 + 0.018*SL
tPLH 0.65 0.60 +0.023*SL 0.61 +0.021*SL 0.62 + 0.020*SL
tPHL 0.62 0.58 + 0.018"SL 0.60 + 0.012*SL 0.64 + 0.010*SL
CKwoQ iR 0.23 0.14 + 0.046°SL 0.14 + 0.046"SL 0.17 + 0.047°5L
tF 0.17 0.13 +0.018"SL 0.13 +0.018*SL 0.12 + 0.019*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL
FD4SD2Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Puise Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.725
Input Setup Time (TE to CK) tSU 0.944
Input Setup Time (Tl to CK) tSU 0.780
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4SD4Q
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, Q Output Only, 4X Drive

FD4SD4Q Swnchm% Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter I%?-Ia! 2[?)3] Delay Equations [ns]
’ Range1* Range2* Range3*
tPLH 0.93 0.91 +0.012°SL 0.91 +0.011°SL 0.92 + 0.010°SL
SNtoQ R 0.21 0.17 + 0.022°SL 0.17 + 0,022°SL 0.15 + 0.023°SL
tPLH 0.36 0.34 + 0.013°SL 0.34 +0.011°SL 0.36 + 0.010°SL
tPHL 0.50 0.48 +0.012°SL 0.49 + 0.008"SL 0.53 + 0.006°SL
ANt Q R 0.22 0.18 + 0.019°5L 0.17 + 0.022°SL 0.16 + 0.023"SL
iF 0.22 0.20 + 0.010°SL 0.20 + 0.009°SL 0.21 + 0.008"SL
tPLH 0.71 0.69 +0.013°SL 0.69 + 0.011°SL 0.71 + 0.010°SL
tPHL 0.67 0.65 + 0.010°SL 0.66 + 0.008"SL 0.69 + 0.006°SL
CKtoQ R 0.22 0.18 + 0.020°SL 0.17 + 0.022°SL 0.15 + 0.023°SL
1F 0.20 0.18 + 0.011°SL 0.18 + 0.009"SL 0.18 + 0.009°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

FD4SD4Q Timing Requirements

HDAS000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V)

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.725
Input Setup Time (TE to CK) tSU 0.944
Input Setup Time (T to CK) tSU 0.780
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4D2X4Q /FD4D4X4Q
4-Bit D Flip-Flop with Set, Reset, Positive Edge Trigger, Q Output Only, 2X or 4X Drive

Inputs: DO, D1, D2, D3,, CK, RN, SN

Outputs: Q, Q1,Q2,Q3 FD4D2X4Q
Input Loading (SL):
- FD4D2X4Q: CK: 1, RN, SN: 8 =— D2 Qg —a
: DO, D1, D2, D3: 3 & D1 Ql —=
- FD4D4X4Q: CK: 1, RN, SN: 8 = D2 Q2 =
DO, D1,D2,D3: 3 =—— D3 Q3 |—m
Maximum Fanout (Rec. SL):
- FD4D2X4Q: 56 B CK
- FD4D4X4Q: 112 RN SN
Gate Count:
- FD4D2X4Q: 29
- FD4D4X4Q: 33
Svmbol
D SN RN CK | Qn+t
1 1 A 0
1 1 1 A 1
X 0 1 1
X 1 0 X 0
X 0 0 X 0
X 1 1 | On

Truth Table

il -y
hond2

Schematic
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FD4D2X4Q
4-Bit D Flip-Flop with Set, Reset, Positive Edge Trigger, Q Output Only, 2X Drive

FD4D2X4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns}] (SL: Standard Load)
Path Parameter %?-Ia! 2[?)%] Delay Equations [ns]
' Ranget* Range2* Range3*

tPLH 0.93 0.88 + 0.026°5L 0.89 + 0.022°SL 0.92 + 0.020°SL

TPHL 0.69 0.64 + 0.023°SL 0.66 + 0.015°SL 073+ 0.012°SL

CKto Q0 1R 0.29 0.21 + 0.044°SL 0.20 + 0.046°SL 0.18 + 0.047°SL
I 0.5 0.20 + 0.022°SL 0.21 + 0.020°SL 0.23 + 0.019°SL

tPLH 0.53 0.48 + 0.026°SL 0.50 + 0.022°SL 0.52 + 0.020°SL

tPHL 0.64 0.59 + 0.025"SL 0.61 7 0.016°SL 070 + 0.012°SL

RNt Q0 R 0.29 0.01 + 0.042°SL 0.20 + 0.045°SL 0.17 + 0.047°SL
3 029 0.24 + 0.025°5L 0.25 + 0.019°SL 028 + 0.018°SL

tPLH 1.06 1.01 +0.026°SL 1.02 +0.022°SL 1,05 + 0.020°SL

SN0 Q0 tR 0.29 0.21 + 0.043°SL 0.20 + 0.045°SL 0.17 + 0.047°SL
tPLH 0.93 0.87 + 0.026°SL 0.89 + 0.022°SL 0.97 + 0.021°SL

TPHL 0.68 0.64 7 0.023°SL 0.66 + 0.015°SL 0.73 + 0.012°SL

CKto Q1 R 0.30 0.21 + 0.046°SL 0.20 + 0.049°SL 0.18 + 0.050°SL
IF 0.5 0.21 + 0.023°SL 0.21 + 0.020°SL 023 + 0.019°SL

1PLH 053 0.48 + 0.027°SL 0.49 + 0.022°SL 0.52 + 0.021°SL

TPHL 063 0.58 + 0.025°SL 0.61 + 0.016°SL 0.70 + 0.012°SL

RNto Q1 R 0.30 0.21 +0.045°SL 0.20 + 0.048°SL 0.7 + 0.050°SL
tF 0.29 0.24 + 0.024°SL 0.26 + 0,019°SL 0.28 + 0.018°SL

tPLH 1,06 1,01 + 0.027°SL 1,02 + 0.022°5L 104+ 0.021°SL

SNto Q1 R 0.30 0.21 + 0.045°SL 0.20 + 0.048°SL 0.7 + 0.050°5L
tPLH 0.93 0.8 + 0.027°SL 0.89 + 0.022°SL 0.92 + 0.021°6L

TPHL 0.68 0.64 + 0.023°5L 0.66 + 0.015°SL 073+ 0.012°6L

CKto Q2 1R 0.30 0.21 +0.046°SL 0.20 + 0,049°SL 0.18 + 0.050°SL
F 0.5 0.21 + 0.023°SL 0.27 +0.020°5L 023 + 0.019°SL

tPLH 0.53 0.48 + 0.027°SL 0.49 + 0.022°5L 052 + 0.021°5L

tPHL 063 0.58 + 0.025°SL 0.61 + 0.016°SL 070 + 0.012°5L

RN1o G2 iR 0.30 0.21 +0.045°SL 0.20 + 0.048°SL 0.17 + 0.050°SL
F 0.29 0.24 + 0.024°SL 0.26 + 0.019°SL 028 + 0.018°5L

tPLH 1.06 701 + 0.027°SL 1.02 +0.022°SL 1,04+ 0.021°SL

SNto Q2 R 0.30 0.21 +0.045°SL 0.20 + 0.048°SL 0.17 + 0.050°SL
tPLH 0.93 0.88 + 0.026°SL 0.89 + 0.022°5L 092 + 0.021°5L

TPHL 0.69 0.64 + 0.023°SL 0.66 + 0.015°5L 073+ 0012°SL

CKto Q3 R 0.30 0.21 + 0.044°SL 0.20 + 0.047°SL 0.18 + 0.048°SL
3 0.25 0.20 + 0.022°SL 0.21 + 0.020°SL 023+ 0.019°SL

'PLH 054 0.48 + 0.027°SL 0.50 + 0.022°SL 0.52 + 0.021°SL

TPHL 0.64 0.59 + 0.025°SL 0.61 +0.016°SL 070 + 0.012°SL

RN'to Q3 R 0.30 0.21 + 0.043°SL 0.20 + 0.046°SL 0.18 + 0.048°SL
3 0.29 0.24 + 0.025°5L 0.25 + 0.019°SL 028+ 0.018°SL

tPLH 1.06 1,01 +0.027°SL 7.02 + 0.022°SL 105+ 0.021°SL

SNto Q3 R 029 0.21 + 0.044°SL 0.20 + 0.046°SL 0.7 + 0.048°SL

*Ranget : SL < 3.00, *Range2:3.00< SL<20.00, *Range3:20.00 < SL

HDAS000-5.0V-rev. 1
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FD4D2X4Q
4-Bit D Flip-Flop with Set, Reset, Positive Edge Trigger, Q Output Only, 2X Drive

FD4D2X4Q Timing Requirements

Vaiues for typical process, 25.00°C, 5.00V}]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.959
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
input Hold Time (DO to CK) tHD 0.452
Input Hold Time (D1 to CK) tHD 0.452
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.452
Input Setup Time (DO to CK) tSU 0.233
Input Setup Time (D1 to CK) tSU 0.233
Input Setup Time (D2 to CK) tSy 0.233
Input Setup Time (D3 to CK) tSU 0.233
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD4D4X4Q
4-Bit D Flip-Flop with Set, Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD4D4X4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} (SL.: Standard Load)
Path Parameter %?_Ia! 2[?)%] Delay Equations [ns}
' Ranget* Range2* Range3*
TPLH 102 0.99 + 0.016°SL 1,00 +0.012°SL 102+ 0.011°SL
TPHL 0.78 0.76 + 0.014°SL 0.77 + 0.010°SL 0.82 + 0.008°SL
CKto Q0 R 0.31 0.27 +0.021°SL 0.27 +0.021°SL 0.24 7 0.023°SL
tF 0.30 0.27 + 0.014°SL 0.8 + 0.011°SL 0.31 + 0.009°SL
tPLH 0.61 0.58 + 0.015°5L 0.59 + 0.012°SL 0,61+ 0.010°SL
TPHL 0.69 0.66 + 0.014°SL 0.68 + 0.010°SL 0.73 + 0.008°SL
RNto Q0 R 0.30 0.26 + 0.020°SL 0.26 + 0.021°SL 023 + 0.022°SL
tF 0.31 028+ 0013°SL 0.29 + 0.011°SL 0.33 + 0.009°SL
tPLH 113 110+ 0.016°SL 111 +0.012°SL 114+ 0070°5L
SNto Q0 R 0.30 0.26 + 0.018°SL 0.25 + 0.021°SL 0.23 + 0.022°SL
tPLH 1.01 0.98 + 0.016°SL 0.99 + 0.012°SL 102+ 0.011°SL
TPHL 0.78 0.75 + 0.014°SL 0.77 + 0.010°SL 0.81 + 0.008°SL
CKto R "0.31 0.07 + 0.021°SL 0.27 + 0.022°SL 0.24 + 0.023°SL
IF 0.30 0.08 + 0.014°SL 0.29 + 0.011°SL 0.31 + 0.010°SL
TPLH 0.60 0.57 + 0.015°SL 0.58 + 0.012°SL 061+ 0.011°SL
TPHL 0.69 0.66 + 0.015°SL 0.67 + 0.010°SL 0.72 + 0.008°SL
RNto Q1 R 0.30 0.26 + 0.020°SL 0.26 + 0.022°5L 0.23 + 0.023°SL
IF 0.31 0.09 + 0.013°SL 0.29 + 0.011°5L 0.33 + 0.009°SL
tPLH 113 110 +0.015°SL 111 +0.012°5L 714+ 0.071°SL
SNt Q1 R 0.30 0.26 + 0.019°SL 0.25 + 0.022°SL 0.23 + 0.023SL
tPLH 101 0.98 + 0.015°5L 0.99  0.012°SL 702+ 0.071°5L
tPHL 0.78 0.75 + 0.014°5L 0.77 + 0.010°SL 0.81 + 0.008°SL
CKto Q2 R 0.31 0.27 +0.020°SL 0.27 +0.022°SL 0.24 + 0.023°SL
tF 0.30 0.28 + 0.014°SL 0.29+0.011°5L 037+ 0.010°SL
tPLH 0.60 0.57 + 0.015°SL 0.58 + 0.012°SL 067+ 0.011°SL
PHL 0.69 0.66 + 0.015°SL 0.67 + 0.010°SL 0.72 + 0.008°SL
RN to G2 R 0.30 0.26 + 0.020°SL 0.26 + 0.022°SL 0.23 7 0.023°5L
tF 0.31 0.29 + 0.013°SL 0.29 + 0.011°SL 0.33 + 0.009°SL
'PLH 113 1.0 + 0.016°5L 111 + 0.012°SL 114+ 0.071°5L
SNto Q2 R 0.30 0.26 + 0.020°SL 0.25 + 0.022°SL 023 + 0.023°SL
'PLH T02 0.99 + 0.016°'SL 100+ 0.092°SL | 1.0+ 0011°SL
TPHL 0.78 0.76 + 0.014°SL 0.77 + 0.010°SL 0.82 + 0.008°SL
CKto Q3 R 0.31 027 + 0.021°SL 0.07 +0.021°SL 024 + 0.023°SL
tF 0.30 0.27 + 0.014°SL 0.28 + 0.011°SL 0.31 + 0.009°SL
1PLH 0.61 0.58 + 0.016°SL 0.59 + 0.012°SL 061+ 0.011°SL
tPHL 0.69 0.66 + 0.014°SL 0.68 + 0.010°SL 0.73 + 0.008°SL
RNto Q3 1R 0.30 0.26 + 0.020°SL 0.26 + 0.0217SL 0.23 + 0.023°SL
tF 0.31 0.28 + 0.013°5L 0.29 + 0.011°SL 0.33 + 0.009°SL
PLA 113 110 +0.016°SL 112+ 0.012°SL 114+ 0011°SL
SNto Q3 R 0.30 026 + 0.018°SL 0.5 + 0.022°SL 0.23 + 0.023°SL
"Rangel 1 SL<3.00, *Range2 : 300 < SLE 20.00, *Range3: 20,00 <SL
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FD4D4X4Q
4-Bit D Flip-Flop with Set, Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD4D4X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.998
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL i 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.452
Input Hold Time (D1 to CK) tHD 0.452
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D3 to CK) tHD 0.452
Input Setup Time (DO to CK) tSU 0.233
Input Setup Time (D1 to CK) tSU 0.233
Input Setup Time (D2 to CK) tSU 0.233
Input Setup Time (D3 to CK) tSU 0.233
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD5/FD5D2

D Flip-Flop with Negative Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CKN
~ Outputs: Q, QN

CKN

Input Loading (SL):
FD5: - Al:1 D Q —™n
FD5D2: All:1
Maximum Fanout (Rec. SL): FD5
FDS: All: 28
FD5D2: All: 56
Gate °°|‘:‘B‘5_ 6 B—O> CKN aN o—=a
FDSD2 :7
Symbol
D CK | Qn+1  QNn+i
1 s 1 0
X ’ Qn QNn
Truth Table

T

i
L
T

%:be_l q_gi_l

q_

Schematic

J
T

QN

—urhar—]
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FD5

D Flip-Fiop with Negative Edge Trigger

FD5 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %ili\lz[%%] Delay Equations [ns}

. Ranget* Range2* Range3*
tPLH 0.86 0.78 + 0.040"SL 0.77 + 0.041*SL 0.77 + 0.041*SL
tPHL 0.84 0.79 + 0.026"SL 0.80 + 0.021*SL 0.82 +0.020*SL

CKNwQ g 0.29 0.10 + 0.093°SL 0.09 + 0.097°SL 0.08 + 0.097°SL
tF 0.16 0.10 + 0.035*SL 0.09 + 0.037*SL 0.06 +0.038*SL
tPLH 0.77 0.69 + 0.044*SL 0.69 + 0.043*SL 0.69 +0.043*SL
tPHL 0.71 0.66 + 0.027*SL 0.68 + 0.021"SL 0.70 +0.020*SL

CKNwoON g 0.31 0.11 + 0.099°SL 0.10 + 0.102°SL 0.09 + 0.102°SL
tF 0.18 0.10 + 0.037*SL 0.10 + 0.037*SL 0.07 +0.039"SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL

FD5 Timing Requirements

Values for typical process, 25,00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tsSu 0.178
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FD5D2
D Flip-Flop with Negative Edge Trigger, 2X Drive

FD5D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] {SL: Standard Load)
Path Parametér %?_Ia! 2[%%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.89 0.86 + 0.018*SL 0.85 + 0.020*SL 0.85 + 0.020*SL
tPHL 0.89 0.86 + 0.016*SL 0.87 +0.012*SL 0.90 +0.010*SL

CKNtoQ R 0.20 0.11 + 0.045°SL 0.10 + 0.046°SL 0.08 + 0.047°SL
tF 0.15 0.12 + 0.017*SL 0.11 +0.018*SL 0.10 + 0.019*SL
tPLH 0.77 0.72 + 0.022*SL 0.73 +0.021*SL 0.73 +0.021*SL
tPHL 0.72 0.69 +0.017*SL 0.70 + 0.012*SL 0.74 + 0.010*SL

CKNtoQN ™o 0.21 0.12 + 0.046"SL 0.11 + 0.049°SL 0.09 + 0.050°SL.
tF 0.16 0.13 + 0.019*SL 0.13 +0.019*SL 0.12 + 0.020*SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL

FD5D2 Timing Requirements

Values for typical process, 25.00°C, 5.00V}]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tSu 0.178
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FD5D2Q/FD5D4Q
D Flip-Flop with Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, CK
Output: Q
Input Loading (SL): Ali: D: 3, CKN: 1
Maximum Fanout (Rec. SL): —D Q  —n
- FD5D2Q: 56
- FD5D4Q: 112
Gate Count: F D 5 D 2 Q
- FD5D2Q: 6
- FD5D4Q: 7
—C> CKN
Symbol
D CK | Qn+1
0 L 0
1 L 1
X /| @n
Truth Table
%“ Mo Mo %n
b ot Y A Y
at] pxa
Schematic
o ._..A.DJ AN
Inv l/ﬁ;
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FD5D2Q/FD5D4Q
D Flip-Flop with Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

FD5D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?ja! g%%] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.67 0.62 +0.025*SL 0.62 + 0.022*SL 0.64 +0.021*SL
tPHL 0.63 0.59 +0.023*SL 0.61+0.016*SL 0.69 +0.012*SL

CKNw©Q g 025 0.15 + 0.051°SL 0.15 + 0.050°SL 0.13 + 0.052°SL
tF 0.22 0.16 +0.029*SL 0.18 + 0.022*SL 0.21 + 0.020*SL
*Range’ : SL < 3.00, *Range?:3.00= SL£20.00, *Range3:20.00<SL
FD5D2Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.397
Input Setup Time (D to CKN) tSU 0.178
FD5D4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} {SL: Standard Load)
Path Parameter %?_Ia! 2[%96] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.72 0.69 +0.014*SL 0.70 + 0.012*SL 0.71 +0.011*SL
tPHL 0.67 0.65 +0.014*SL 0.66 + 0.010*SL 0.71 + 0.008*SL

CKNwoQ =g 0.24 0.20 + 0.021°SL 0.19 + 0.024°SL 0.17 + 0.025°SL
tF 0.24 0.21 + 0.015*SL 0.22 +0.013*SL 0.26 +0.011*SL

*Ranget : SL< 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 <SL

FD5D4Q Timing Requirements
alues for typical process, 25.00°C, 5.00V}]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN}) tHD 0.397
Input Setup Time (D to CKN) tSU 0.178
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FD5SD2Q/FD5SD4Q

D Flip-Flop with Scan, Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, TI, TE, CKN

Qutput: Q
Input Loading (SL):

- FD58D2Q: D, CKN, T!: 1

- FD5SD4Q: D, CKN, Ti : 1

TE:2

TE:2

Maximum Fanout (Rec. SL):
- FD5SD2Q: 56
- FD5SD4Q: 112

Q

Symbol

Gate Count:
- FD5SD2Q: 9
- FD5SD4Q: 10
o [ iny invy
> I %
i [ g
LY = 3 r“r !

Schematic

HDAS000-5.0V-rev. 1
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FD5SD2Q
D Flip-Flop with Scan, Negative Edge Trigger, Q Output Only, 2X Drive

FD5SD2Q Switchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_I ,=y 2[5%] Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.76 0.72 + 0.023*SL 0.72 + 0.022*SL 0.72 + 0.021*SL
tPHL 0.72 0.69 + 0.018*SL 0.70 + 0.012*SL 0.74 + 0.011*SL

CKNwQ g 021 0.12 + 0.049°SL 0.1+ 0.051"SL 0.09 + 0.052°SL
tF 0.17 0.13 +0.021*SL 0.13 + 0.019*SL 0.12 + 0.020*SL
*Rangel : SL < 3.00, *Range2:3.00 = SL £20.00, ’ﬁange3 :20.00 < SL
FD5SD2Q Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
input Hold Time (D to CKN) tHD 0.123
Input Hold Time (TE to CKN) tHD 0.123
Input Hold Time (T1to CKN) tHD 0.069
Input Setup Time (D to CKN) tSU 0.452
Input Setup Time (TE to CKN) tSU 0.616
Input Setup Time (T1 to CKN) tSU 0.506
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FD5SD4Q
D Flip-Flop with Scan, Negative Edge Trigger, Q Output Only, 4X Drive

FD5SD4Q Switchin% Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T.I:y 2[?)?)] Delay Equations [ns)

" Ranget* Range2* Range3*
tPLH 0.81 0.78 + 0.012"SL 0.78 +0.011*SL 0.79 +0.011*SL
tPHL 0.78 0.76 + 0.011*SL 0.77 + 0.008*SL 0.80 + 0.006*SL

CNwoQ R 0.18 0.14 + 0.022°SL 0.13 + 0.025°SL 0.12 + 0.026°SL
tF 0.19 0.18 + 0.009"SL 0.17 +0.010*SL 0.18 +0.010*SL

*Ranget : SL <3.00, *Range2:3.00 = SL£20.00, *Range3:20.00 < SL

FD5SD4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.123
Input Hold Time (TE to CKN) tHD 0.123
Input Hold Time (Tl to CKN) tHD 0.069
Input Setup Time (D to CKN) tSU 0.452
Input Setup Time (TE to CKN) tSU 0.616
Input Setup Time (T to CKN) tSU 0.506
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FD5X4

4-Bit D Flip-Flop with Negative Edge Trigger

Inputs: DO, D1, D2, D3, CKN
Outputs: QO, Q1, Q2, Q3,
QNO, QN1, QN2, QN3

Input Loading (SL):

-DO,D1,D2,D3:3

- CKN: 1
Maximum Fanout (Rec. SL): 28
Gate Count: 21

T 1L

Symbol
D CK | Qn+1 QNn+1
0 _\_ 0 1
1 L 1 4]
X /| @n QNn
Truth Table
8 8 & 5 & § 8 3
D Q o Q —1D Q — et Q"
FD5 FDS FDS FD5
KN aN p—— KN N p— ON p—— CKN N p—
CKN
Z z Z 3
Schematic
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FD5X4
4-Bit D Flip-Flop with Negative Edge Trigger

FD5X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %?_Ia! 2[%%] Delay Equations [ns]
: Ranget* Range2* Range3*
tPLH 105 0.97 + 0.040°SL 0.97 + 0.041°SL 0.97 + 0.041"SL
TPHL 121 1.16 + 0.026°SL 717 + 0.021°SL 119 + 0.020°SL
CKNto Q0 g 0.29 0.10 + 0.093°SL 0.09 + 0.097°SL 0.08 + 0.097°SL
1 0.17 0.10 + 0.035°SL 0.09 + 0.038°SL 0.06 + 0.039°SL
tPLH 105 0.97 + 0.039°SL 0.97 + 0.040°SL 0.97 + 0.040°SL
'PHL 121 115 + 0.026°SL 117 + 0.021°SL 118 + 0.020°SL
CKNto Q1 R 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.093°SL
1F 017 0.09 + 0.037°SL 0.09 + 0.038°SL 0.06 + 0.040°SL
1PLH 105 0.97 + 0.039°SL 0.97 + 0.040°SL 0.97 + 0.040°SL
1PHL 121 115+ 0.026°SL 147 + 0.021°SL 118 + 0.020°SL
CKN'to Q2 iR 0.28 0.10 + 0.089°SL 0.09 + 0.092°SL 0.08 + 0.093°SL
1F 017 0.09 + 0.037°SL 0.09 + 0.038°SL 0.06 + 0.040°SL
tPLH 105 0.97 + 0.040°SL 0.97 +0.041"SL 0.97 + 0.041°SL
tPHL 121 1.16 + 0.026"SL 117 +0.021°SL 719 + 0.020°SL
CKNto Q3 g 0.29 0.10 + 0.093'SL 0.09 + 0.097°SL 0.08 + 0.097°SL
tF 047 0.10 + 0.036°SL 0.09 + 0.037°SL 0.06 + 0.039°SL
tPLH 114 1.06 + 0.044"SL 1.06 + 0.043°SL 1.06 + 0.043°SL
tPHL 0.92 0.86 + 0.028°SL 0.88 + 0.022°SL 0.91 + 0.020°SL
CKNtoQNO 2 0.31 0.11 + 0.099"SL 0.10 +0.101"SL 0.09 + 0.102°SL
IF 0.18 0.10 + 0.039°SL 0.10 + 0.039°SL 0.08 + 0.041°SL
1PLH 114 1.05 + 0.041°5L 1.06 + 0.040°SL 7,06 + 0.040°5L
PHL 0.92 0.86 + 0.027°SL 0.88 + 0.022°SL 0.90 + 0.020°SL
CKNto QN1 2 0.29 0.11 +0.091°SL 0.10 + 0,095'SL 0.09 + 0.095°SL
IF 0418 0.10 + 0.038'SL 0.10 + 0.040°SL 0.07 + 0.041°SL
PLH 114 7,05 + 0.041°SL 1,06 + 0.040°SL 7,06 + 0.041°SL
PHL 0.92 0.86 + 0.027°SL 0.88 + 0.022°SL 0.90 + 0.020°SL
CKNtoQN2 2 0.29 0.1 +0,091°SL 0.10 + 0,095'SL 0.09 + 0.095°SL
tF 0.18 0.10 + 0.038°SL 0.10 + 0.040°SL 0.07 + 0.041°SL
1PLH 114 7,06 + 0.043°SL 1.06 + 0.043°SL 7.06 + 0.043°SL
YPHL 0.92 0.86 + 0.028°SL 0.88 + 0.022°SL 0.91 + 0.020°SL
CKNto QN3 ™2 0.31 0.1 +0.099°SL 0.10 + 0.101°SL 0.09 + 0.102"SL
T 0.18 0.10 + 0.039°SL 0.10 + 0.039°SL 0.08 + 0.041°SL
*Rangel : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 <SL
FD5X4 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) TPWL 0.920
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FD5X4
4-Bit D Flip-Flop with Negative Edge Trigger

FD5X4 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Vaiue [ns]
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D0 to CKN) tHD 0.561
Input Hold Time (D1 to CKN) tHD 0.561
Input Hold Time (D2 to CKN) tHD 0.561
Input Hold Time (D3 to CKN) tHD 0.561
Input Setup Time (DO to CKN) tSU 0.000
Input Setup Time (D1 to CKN) tsuU 0.000
Input Setup Time (D2 to CKN) tsU 0.000
Input Setup Time (D3 to CKN) tSU 0.000
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FD5D2X4Q/FD5D4X4Q
" 4-Bit D Flip-Flop with Negative Edge Trigger,Q Output Only, 2X Drive or 4X Drive

inputs: DO, D1, D2, D3, CKN
Output: QO, Q1, Q2,Q3

Input Loading (SL): All : DO,D1,D2,D3: 3
v FD5D2X4Q

Maximum Fanout (Rec. SL):

- FD5D2x4Q: 112 =— DO Qg —m

- FD5D4X4Q: 112 B D1 Ql /—=
Gate Count: D2 Q2 —m

Eosozaa o 03—

) B—C > CKN
Symbol

D CK | Qn+1
L 0]

1 | 1

X g Qn

Truth Table

Schematic
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FD5D2X4Q
4-Bit D Flip-Flop with Negative Edge Trigger,Q Output Only, 2X Drive

FD5D2X4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 'ﬂ)%] Delay Equations [ns}

Ranget* Range2* Range3*
tPLH 0.88 0.83 +0.024*SL 0.84 + 0.022*SL 0.85 +0.021*SL
tPHL 0.97 0.92 +0.023"SL 0.94 + 0.016"SL 1.02 +0.012*SL

CKNw0o Qo0 ™7 0.26 0.15 + 0,052°SL 0.16 + 0.050°SL 0.13 +0.052°SL
tF 0.25 0.19 +0.028*SL 0.21 + 0.021*SL 0.24 + 0.020*SL
tPLH 0.87 0.83 +0.023*SL 0.83 + 0.021*SL 0.85 + 0.020*SL
tPHL 0.96 0.92 +0.023*SL 0.94 + 0.016*SL 1.02 + 0.012*SL

CKNtoQr g 0.24 0.15 + 0,049°SL 0.15 + 0.047°SL 0.13 + 0.049°SL
tF 0.24 0.19 + 0.026*SL 0.21 + 0.020*SL 0.24 +0.019*SL
tPLH 0.87 0.83 +0.023*SL 0.83 + 0.021*SL 0.85 +0.020*SL
tPHL 0.96 0.92 +0.023*SL 0.94 + 0.016*SL 1.02 +0.012*SL

CKNwQ2 g 0.24 0.15 + 0.049°SL 0.15 + 0.047°SL 0.13 + 0.049°SL
tF 0.24 0.19 + 0.026*SL 0.21 + 0.020*SL 0.24 +0.019*SL
tPLH 0.88 0.83 + 0.024*SL 0.84 +0.022*SL. 0.85 + 0.022*SL
tPHL 0.97 0.92 +0.023*SL 0.94 +0.016*SL 1.02 + 0.012*SL

CKNto Q3 g 0.26 0.15 + 0.052°SL 0.16 + 0.051°SL 0.13 + 0.052°SL

u tF 0.25 0.19 +0.028*SL 0.21 +0.021*SL 0.23 +0.020*SL

*Range1 : SL < 3.00, *Range? :3.00 £ SL £20.00, *Range3:20.00 < SL

FD5D2X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (DO to CKN) tHD 0.561
Input Hold Time (D1 to CKN) tHD 0.561
Input Hold Time (D2 to CKN}) tHD 0.561
Input Hold Time {D3 to CKN) tHD 0.561
Input Setup Time (DO to CKN) tSU 0.000
Input Setup Time (D1 to CKN) tSU 0.000
Input Setup Time (D2 to CKN) tSU 0.000
Input Setup Time (D3 to CKN) tSU 0.000
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FD5D4X4Q
4-Bit D Flip-Flop with Negative Edge Trigger,Q Output Only, 4X Drive_

FD5D4X4Q Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %ﬂ,! 4?)?)] Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.95 0.93 + 0.014*SL 0.93 + 0.012*SL 0.95 +0.011"SL
tPHL 1.00 0.98 +0.013*SL 0.98 + 0.010*SL 1.04 + 0.008*SL

CKNto Q0 ™2 0.24 0.20 + 0.022°SL 0.19 + 0.024°SL 0.17 + 0.026°SL
tF 0.26 0.24 +0.013*SL 0.24 + 0.012*SL 0.28 + 0.010*SL
tPLH 0.95 0.92 +0.013*SL 0.93 + 0.011*SL 0.94 +0.010"SL
tPHL 1.00 0.98 +0.014*SL 0.99 + 0.010*SL 1.04 + 0.008*SL

CKNtoQ1 g 0.24 0.19 + 0.021°SL 0.19 + 0.022°SL 0.17 + 0.023°5L
tF 0.26 0.23 +0.015*SL 0.24 + 0.012*SL 0.27 +0.010*SL
tPLH 0.95 0.92 +0.013"SL 0.93+0.011*SL 0.94 +0.010*SL
tPHL 1.00 0.98 + 0.014*SL 0.99 + 0.010"SL 1.04 +0.008*SL

CKNtoQ2 ™ 0.24 0.19 + 0.021"SL 0.19 + 0.022°SL 047 + 0.023°SL
tF 0.26 0.23 +0.015"SL 0.24 + 0.012*SL 0.27 +0.010"SL
tPLH 0.95 0.93 +0.014*SL 0.93 +0.012*SL 0.95 +0.011*SL
tPHL 1.00 0.98 +0.013*SL 0.98 + 0.010*SL 1.04 + 0.008*SL

CKNtoQ3 ™2 0.24 0.20 + 0.022°SL 0.19 + 0.024°SL 0.17 + 0.025°SL

L tF_ 0.26 0.24 + 0.013*SL 0.24 + 0.012*SL 0.28 +0.010*SL

*Rangel : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

FD5D4X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.959
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (DO to CKN) tHD 0.616
Input Hold Time (D1 to CKN) tHD 0.616
Input Hold Time (D2 to CKN) tHD 0.616
Input Hold Time (D3 to CKN) tHD 0.616
Input Setup Time (DO to CKN) tSy 0.000
Input Setup Time (D1 to CKN) tSU 0.000
Input Setup Time (D2 to CKN) tSU 0.000
Input Setup Time (D3 to CKN) tSU 0.000
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FD6/FD6D2
D Flip-Flop with Reset, Negative Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CKN, RN

Outputs: Q, QN

Input Loading (SL): D Ql—=a
-D:3

-CKN:1 FD6
-RN: 2
Maximum Fanout (Rec. SL):
FD6: AI(I .08 ) I——C>CKNRN QN O—n
FD6D2: All : 56 I
Gate Count:
FD6: 7

D RN CK [ Qn+1 QNn+t

Truth Table

0 ——Cj | @—ij % e
) s
e Bl o
- I E#__ !

HDAS000-5.0V-rev. 1 © 1996 ASPEC Technotogy, Inc.



FDé6

D Flip-Flop with Reset, Negative Edge Trigger

FD6 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liy 2[?)%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 0.98 0.90 + 0.040"SL 0.90 + 0.040*SL 0.90 + 0.040*SL
tPHL 0.87 0.81 + 0.027*SL 0.83 +0.021*SL 0.85 + 0.020*SL

CKNtoQ R 0.30 0.13 + 0.089°SL 0.11 +0.093°SL 0.09 + 0.095'SL
tF 0.18 0.10 + 0.036*SL 0.10 + 0.037*SL 0.07 + 0.039*SL
tPHL 0.45 0.39 + 0.030*SL 0.42 +0.021*SL 0.45 + 0.020*SL

AN Q IF 0.22 0.15 + 0.033°SL 0.14 + 0.035"SL 0.09 + 0,038"SL
tPLH 0.77 0.69 + 0.041*SL 0.69 + 0.040*SL 0.69 + 0.040*SL

tPHL 0.76 0.70 + 0.028*SL 0.72 +0.021*SL 0.75 + 0.020*SL

CKNtoQN g 0.28 0.11 + 0.087°SL 0.10 + 0.091°SL 0.08 + 0,092°SL.
tF 0.18 0.11 + 0.035*SL 0.11 +0.037*SL 0.08 + 0.038*SL

tPLH 0.77 0.69 + 0.040*SL. 0.69 + 0.039*SL 0.69 + 0.039*SL

RN to GN R 0.29 0.11 + 0.088"SL 0.10 + 0.091"SL 0.08 + 0.092°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL=20.00, *Range3:20.00< SL

FD6 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (RN) tRC 0.139
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FD6D2

D Flip-Flop with Reset and 2X Drive

FD6D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %il:y 2[?)%] Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 1.03 0.99 +0.020*SL 0.99 + 0.020*SL 0.99 + 0.020*SL
tPHL 0.92 0.88 +0.016"SL 0.90 + 0.012*SL 0.93 + 0.010*SL

CKkNto Q tR 0.3 0.14 + 0.043°SL 0.13 + 0.045°SL 0.11 + 0.047°SL
tF 0.16 0.12 +0.022"SL 0.13 +0.019*SL 0.11 +0.020*SL
tPHL 0.46 0.42 +0.019"SL 0.44 +0.012"SL 0.48 +0.010"SL

RNto Q tF 0.21 017 + 0.019°SL 0.17 + 0.018°SL 0.15 + 0.019°SL
tPLH 0.77 0.73 +0.021*SL 0.73 + 0.020*SL 0.73 + 0.020"SL

tPHL 0.76 0.73 +0.017*SL 0.74 + 0.012*SL 0.78 +0.010*SL

CKNto QN ™ 0.20 0.12 + 0.043°SL 0.11 + 0.046°SL 0.09 + 0.047°SL
tF 0.16 0.13 +0.018"SL 0.13 + 0.018*SL 0.12 +0.019*SL

tPLH 0.78 0.74 +0.021*SL 0.74 + 0.020*SL 0.74 + 0.020*SL

RN to QN 1R 0.21 0.12 + 0.044"SL 0.12 + 0.045°SL 0.09 + 0.047°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

FD6D2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (RN) tRC 0.139
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FD6D2Q/FD6D4Q

D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, CKN, RN
Output: Q
Input Loading (SL):
- FD6D2Q: D: 3, CKN : 1
RN:2
- FD6D4Q: D:3,CKN : 1
RN:2
Maximum Fanout (Rec. SL): All :
- FD6D2Q: 56
- FD6D4Q: 112
Gate Count:
- FDeD2Q: 7
- FDeD4Q: 8

B—CD> CKNgy

D Q —m

FD6D2Q

]

Symbol
D RN CK | Qn+1
0] 1 L 0
1 1 |1
X 0 X 0
X 1 | Qn
Truth Table

=~

Schematic

oK HA-Do‘-‘—-—-.-ﬂ-Do‘l—n—
Tnv Tnv
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FD6D2Q
D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD6D2Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_'a:yg'a%] Delay Equations [ns]

" Range1* Range?2* Range3*
tPLH 0.73 0.67 + 0.027*SL 0.69 +0.022"SL 0.72 + 0.020"SL
tPHL 0.63 0.59 + 0.023*SL 0.61 +0.016"SL 0.68 + 0.012"SL

CKNwQ g 0.29 0.20 + 0.044°SL 0.20 + 0.045°SL 0.18 + 0.047°SL
tF 0.22 0.16 + 0.029*SL 0.18 + 0.021*SL 0.22 +0.019*SL
tPHL 0.65 0.60 + 0.025*SL 0.63 +0.016*SL 0.72 +0.012*SL

RNtoQ tF 0.30 0.25 + 0.024°SL 0.27 + 0.018°SL 0.28 + 0.018"SL

*Range1 : SL < 3.00, *Range? :3.00 £ SL = 20.00, *Range3:20.00 < SL

FD6D2Q Timing Requirements

Values for typical process, 25.00°C, 5.00V)

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.397
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (RN) tRC 0.139
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FD6D4Q

D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 4X Drive

FD6D4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eley J?)?)] Delay Equations [ns}]

i Range1* Range2* Range3*
tPLH 0.81 0.77 + 0.016"SL 0.78 + 0.012"SL 0.81 +0.011*SL
tPHL 0.67 0.65 + 0.014*SL 0.66 +0.010"SL 0.71 +0.008*SL.

CKNtoQ R 0.31 0.28 + 0.020°SL 0.27 + 0.021°SL 0.24 +0.022°SL
tF 0.24 0.21 +0.017*SL 0.22 +0.012*SL 0.26 + 0.010*SL
tPHL 0.71 0.68 + 0.015*SL 0.70 +0.010*SL 0.75 + 0.007*SL

RNtoQ tF 0.32 0.29 + 0.013°6L 0.30 + 0.010°SL 0.32 + 0.009°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00<SL

FD6D4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V}

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.397
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (RN) tRC 0.139
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FD6SD2Q/FD6SD4Q
D Flip-Flop with Scan, Reset, Negative Edge Trigger, Q Output Only, 2X or 4X Drive

Inputs: D, TI, TE, CK

Output: Q
Input Loading (SL): — G —a
- FD6SD2Q: D, CK, Tl : 1
RN, TE:2
- FD6SD4Q: D, CK, Tl : 1
RN, TE:2 = TE
Maximum Fanout (Rec. SL): D TN
- FDBSD2Q: 56 =
- FDESD4Q: 112 &
Gate Count: I S bol
- FD6SD2Q: 10 ymbo
- FD6SD4Q: 11
D RN Ti TE CK Qn+1
0 1 x 0 L 0
1 1 x o T\
X 1 0 1 L 0
X 1 1 1 R 1
X 0 X X X 0
X 1 X X | Qn
Truth Table
2 .__Jr"a:az
I i»—.n
iny
e ?ET L Schematic
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FD6SD2Q
D Flip-Flop with Scan, Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD6SD2Q Swntchmgz Characterlstlcs
Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL: Standard Load)
Path Parameter Delay Z[ns] Delay Equations [ns}]

Range1* Range2* Range3*
tPLH 0.86 0.81 + 0.023*SL 0.82 + 0.021*SL 0.83 +0.020*SL
tPHL 0.74 0.70 + 0.018*SL 0.72 +0.012*SL 0.76 + 0.010*SL

CKNtoQ R 0.23 0.14 + 0.046°SL 0.13 + 0.046°SL 0.11 + 0.047"SL
tF 0.17 0.13 + 0.020*SL 0.13 +0.018*SL 0.13 +0.019*SL
tPHL 0.47 0.43 + 0.020*SL 0.45 +0.013*SL 0.51 + 0.010*SL

ANtoQ tF 0.21 0.17 + 0.020°SL 0.18 + 0.017°SL 0.16 + 0.018°SL

*Ranget : SL <3.00, *Range?:3.00 £ SL<20.00, *Range3:20.00<SL

FD6SD2Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.123
Input Hold Time (TE to CKN) tHD 0.123
Input Hold Time (Tl to CKN) tHD 0.069
Input Setup Time (D to CKN) tSU 0.452
Input Setup Time (TE to CKN) tsu 0.616
Input Setup Time (T1to CKN) tSU 0.506
Recovery Time (RN) tRC 0.139
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FD6SD4Q

D Flip-Flop with Scan, Reset, Negative Edge Trigger, Q Output Only, 4X Drive

HDAS000-5.0V-rev. 1

© 1996 ASPEC Technology, Inc.

FD6SD4Q Switchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %t;:y 2[?)%] Delay Equations [ns]

‘ Range1* Range2* Range3*
tPLH 0.93 0.90 +0.013"SL 0.91+0.011*SL 0.92 + 0.010*SL
tPHL 0.79 0.77 +0.011*SL 0.78 + 0.008*SL 0.82 + 0.006*SL

CKNtoQ R 0.22 0.18 + 0.020°SL 0.17 + 0.022°SL 0.15 + 0.023°SL
tF 0.19 0.17 +0.010"SL 0.17 + 0.010*SL 0.18 + 0.009*SL
tPHL 0.53 0.50 +0.012"SL 0.51 + 0.008*SL 0.56 + 0.006*SL

RANto Q tF 0.23 0.21 + 0.011°5L 0.22 + 0.008°SL 0.22 + 0.008°SL
*Range1 : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 <SL
FD6SD4Q Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Puise Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.123
Input Hold Time (TE to CKN) tHD 0.123
Input Hold Time (Tl to CKN) tHD 0.069
Input Setup Time (D to CKN) tSU 0.452
Input Setup Time (TE to CKN) tSU 0.616
Input Setup Time (T to CKN) tSU 0.506
Recovery Time (RN) tRC 0.139
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FD6D2X4Q/FD6D4X4Q
4-Bit D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: DO, D1, D2, D3, CKN, RN
Output: Q0, Q1, Q2, Q3 FDBD2X4Q
Input Loading (SL): All: DO,D1,D2,D3: 3
CKN:1,RN: 8 =— D0 QP —=

Maximum Fanout (Rec. SL): = D1 Ql —m

- FD6D2X4Q: 56 —iD2 Q2 —=

- FDED4X4Q: 112 B—— D3 Q3 b—=a
Gate Count:

- FDBD2X4Q: 25 B—CO> CKN

- FD6D4X4Q: 29 RN

Symbol

D RN CK | Qn+1

1 v 0
1 1 v 1
X 0 X 0

Truth Table

d
1
4
1
d
1
%—_— Schematic
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FD6D2X4Q
4-Bit D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD6D2X4Q Switchin

Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %?_Ia! ";?)%1 Delay Equations [ns]
i Range1* Range2* Range3*
PLH 0.96 0.91 + 0.026°SL 0.92 + 0.022°SL 0.95 + 0.020°SL
tPHL 0.97 0.92 + 0.023°SL 0.94 + 0.016°SL 7,02+ 0.012°SL
CKN10 Q0 R 0.29 0.20 + 0.045"SL 0.19 + 0,046°SL 0.18 + 0.047°SL
tF 0.25 0.20 + 0.027°SL 0.22 + 0.021°5L 0.25 + 0.019°SL
tPHL 0.66 0.61 + 0.025°SL 0.63 + 0.016°SL 0.72 + 0.012°SL
RN to Q0 tF 0.30 0.25 + 0.023°SL 027 + 0.018°SL 0.28 + 0.018°SL
tPLH 0.96 0.90 + 0.027°SL 0.92 + 0.023°SL 0.95 + 0.0217SL
1PHL 0.9 0.91 + 0.024°SL 0,93+ 0.016°SL 1,02 +0.012°SL
CKN to Q1 R 0.29 0.20 + 0.046°SL 0.19 + 0.049°SL 0.18 + 0.050°SL
tF 0.26 0.20 + 0.028°SL 022 + 0.021°SL 0.25 + 0.020°SL
TPHL 0.65 0.60 + 0.025'SL 0.63 + 0.016°SL 0.72 + 0.012°SL
ANto Q1 tF 0.30 0.25 + 0.025°SL 0.27 + 0.019°SL 0.28 +0.019°SL
'PLH 0.96 0.90 + 0.027°SL 0.92 + 0.023°SL 0.95 +0.021°SL
tPHL 0.96 0.91 + 0.024°SL 0.93 + 0.016°SL 102 +0.012°SL
CKNwoQ2 g 029 0.20 + 0.046°SL 0.19 + 0.049°SL 0.18 + 0.050°SL
tF 0.26 0.20 + 0.028°SL 0.22 + 0.021°SL 0.25 +0.020°SL
tPHL 0.65 0.60 + 0.025°SL 0.63 + 0.016°SL 0.72 + 0.012°SL
RN to Q2 tF 0.30 0.25 + 0.025'SL 0.27 + 0.019°SL 0.28 + 0.019°SL
tPLH 0.96 0.91 +0.026°SL 092 + 0.022°5L 0.95 + 0.020°SL
tPHL 0.97 0.92 + 0.023°SL 094+ 0.016°SL 7,02 + 0.012°SL
CKNto @3 R 0.29 0.20 + 0,045'SL 0.19 + 0.046°SL 0.18 + 0.047°SL
tF 0.25 0.20 + 0.027°5L 022+ 0.021°SL 0.25 + 0.019°SL
TPHL 0.66 0.61 +0.025°SL 063+ 0.016°SL 0.72 + 0.012°5L
RN to Q3 IF 0.30 0.25 + 0.023°SL 0.7 + 0.018°SL 028 + 0.018°SL
*Range? : SL < 3.00, *Range2 :3.00 = SL£20.00, *Range3:20.00<SL
FD6D2X4Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Puisa Width Low (CKN) tPWL 0.959
Puise Width Low (RN) TPWL 0.920
Pulsa Width High (CKN) tPWH 0.920
Input Hold Time (DO to CKN) tHD 0.561
Input Hold Time (D1 to CKN) tHD 0.561
Input Hold Time (D2 to CKN) ) 0.561
Input Hold Time (D3 to CKN) tHD 0.561
Input Setup Time (DO to CKN) 1SU 0.000
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FD6D2X4Q
4-Bit D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD6D2X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V}
Parameter Symbol Value [ns]
Input Setup Time (D1 to CKN) tSU 0.000
Input Setup Time (D2 to CKN) tSU 0.000
Input Setup Time (D3 to CKN) Sy 0.000
Recovery Time (RN) tRC 0.139
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FD6D4X4Q
4-Bit D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 4X Drive

FD6D4X4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)
Path Parameter %tlay 2[?)51 Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 1,06 1,03 + 0.016°SL 104+ 0.012°SL .07 + 0.011°SL
tPHL 101 0.98 + 0.014°SL 0.99 + 0.010°SL 1,04 + 0.008°SL

CKN1o Q0 =g 0.31 0.27 + 0.020°L 0.26 + 0.021°SL 004 + 0.023°SL
T 0.27 0.94 + 0.015°SL 005+ 0.012°SL 0.09 +0.010°SL
tPHL 0.72 0.69 + 0.015°SL 0.70 + 0.010°SL 0.76 + 0.007°SL

AN to Q0 IF 0.32 0.29 + 0.013°SL 0.30 + 0.011°SL 0.33  0.009°SL
tPLH 1.0 1,02+ 0.015°SL 103 + 0.012°SL 7.06 + 0.011°SL
TPHL 1.00 0.97 + 0.014'SL 0.98 + 0.010°SL 7.03 + 0.008°SL

CKNto Q1 1R 0.31 0.27 + 0.0217SL 0.26 + 0.022°SL 0.24 + 0.023°SL
tF 0.07 0.24 + 0.015°SL 0.25 + 0.012°SL 0.29 + 0.010°SL
tPHL 0.71 0.68 + 0.015°SL 0.69 + 0.010°SL 0.75 + 0.007°SL

RN to Q1 I 0.32 0.29 + 0.015°SL 0.30 + 0.011°SL 0.33 + 0.009°SL
tPLH 1.05 102+ 0.016°SL 103+ 0.012°SL 1,06 + 0.011°SL
tPHL 1.00 0.97 + 0.014°SL 0.98 + 0.010°SL 1,03 + 0.008°SL

CKNtoQ2 g 0.31 0.27 + 0.020°SL 0.26 + 0.023°SL 0.24 + 0.024°SL
I 0.27 0.24 + 0.015°SL 0.5 + 0.012°SL 0.29 + 0.010°SL
tPHL 0.71 0.68 + 0.015°SL 0.69 + 0.010°SL 0.75 + 0.007°SL

RN to Q2 tF 0.32 0.29 + 0.015°SL 0.31 + 0.011°SL 0.33  0.009°SL
tPLH 1.06 1.03 7 0.016°SL 104 + 0.012°SL 1,07 + 0.011°SL
tPHL 1.01 0.98 + 0.014°SL 0.99 + 0.010°SL 1,04 + 0.008°SL

CKNwoQ3 g 0.31 0.27 + 0.020°SL 0.26 + 0.021°SL 0.24 + 0.023°SL
tF 0.27 0.24 +0.015°SL 025+ 0.012°5L 0.29 + 0.010°SL
tPHL 0.72 0.69 + 0.015°SL 0.70 + 0.010°SL 0.76 + 0.007°SL

RN to Q3 tF 0.32 0.29 + 0.013°5L 0.30 + 0.011°SL 0.33 + 0.009°SL
*Ranget! : SL< 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 < SL
FD6D4X4Q Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Puise Width Low (CKN) tPWL 0.998
Pulse Widih Low (RN) TPWL 0.920
Pulse Width High (CKN) TPWH 0.920
Input Hold Time (DO to CKN) HD 0616
Input Hold Time (D1 to CKN) ) 0616
Input Hold Time (D2 to CKN) tHD 0.616
Input Hold Time (D3 to CKN) tHD 0.616
Input Setup Time (DO to CKN) tsy 0.000
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FD6D4X4Q
4-Bit D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 4X Drive

FD6D4X4Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Input Setup Time (D1 to CKN) tSU 0.000
Input Setup Time (D2 to CKN) tSU 0.000
Input Setup Time (D3 to CKN) tSU 0.000
Recovery Time (RN) tRC 0.139
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FD7/FD7D2
D Flip-Flop with Set, Negative Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CK, SN
Outputs: Q, QN

Input Loading (SL): I
-D:3

- CKN: 1 D
Maximum Fanout (Rec. SL):

FD7: Al:28

FD7D2: All : 56 B—C> CKN aN o—a

Gate Count:

FD7.7
FD7D2:8

SN CK | Qn+1 QNn+1
1 L 0 1
1 |t 0
0 X 1 0
1 /| @n QNn
Truth Table

¢ QN
o i
e 5 T
$—— Q
SN
15
Schematic
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FD7
D Flip-Flop with Set, Negative Edge Trigger

HDA9000-5.0V-rev. 1

FD7 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tp and tg = 0.80ns] (SL: Standard Load)
Path Parameter %t':y 2[,3%] Delay Equations [ns]
i Rangel* Range2* Range3*
tPLH 0.61 0.53 + 0.038*SL 0.53 + 0.039*SL 0.52 +0.040*SL
SNt Q tR 0.28 0.10 + 0.086*SL 0.09 +0.091*SL 0.08 + 0.092*SL
tPLH 0.88 0.80 + 0.039"SL 0.80 + 0.039*SL 0.80 + 0.040*SL
tPHL 0.96 0.90 + 0.026*SL 0.92 + 0.021*SL 0.94 + 0.020*SL
CKN1oQ R 0.27 0.10 + 0.088°SL 0.09 + 0.091°SL 0.08 + 0.092°SL
tF 0.17 0.10 + 0.033*SL 0.09 +0.037*SL 0.07 +0.038"SL
tPHL 0.47 0.40 + 0.032*SL 0.43 + 0.022*SL 0.47 +0.020*SL
SNt QN e 0.23 0.16 + 0.035°SL 0.16 + 0.085°SL 0.17 + 0,038°SL
tPLH 0.88 0.79 + 0.042*SL 0.80 + 0.040*SL 0.81 + 0.040*SL
tPHL 0.74 0.69 + 0.029*SL 0.71 +0.021*SL 0.74 + 0.020*SL
CKNtoQN ™™g 0.30 0.13 + 0.088"SL 0.12 + 0.090°SL 0.10 + 0.091°SL
tF 0.18 0.11 + 0.037*SL 0.11 +0.037*SL 0.09 + 0.038*SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00<SL
FD7 Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns}
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (SN) tRC 0.139
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FD7D2
D Flip-Flop with Set and 2X Drive

FD7D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %.Lh! 2[?)%] Delay Equations [ns]
’ Ranget* Range2* Range3*
PLH 0.65 0.61 + 0.018°SL 0.61 +0.019°SL 0.60 + 0.020°SL
SNt Q R 0.50 0.11 + 0.043°SL 0.11 + 0.045°SL 0.08 + 0.046"SL
tPLH 0.92 0.88 + 0.018"SL 0.88 + 0.019°SL 0.87 + 0,020°SL
TPHL 1.02 0.99 + 0.015°SL 7,00 + 0.012°SL 103+ 0.010°SL
CKNtoQ R 0.19 0.11 + 0.042°SL 0.10 + 0,045"SL 0.08 + 0.046"SL
IF 0.6 0.12 + 0.018"SL 0.12 + 0.018SL 0.11+0.019°SL
TPHL 0.47 0.43 + 0.019°SL 0.46 + 0.013°SL 0.50 + 0.010°SL
SNt QN IF 0.21 0.17 + 0.020°SL 0.18 + 0.017°SL 0.16 + 0.018°SL
PLH 0.88 0.84 + 0.022°SL 0.84 + 0.020°SL 0.85 + 0.020°SL
tPHL 0.75 0.71 + 0.018"SL 0.73 + 0.012°SL 0.77 + 0.010"SL
CKNtoON = 0.23 0.14 + 0.043°SL 0.14 + 0.045°SL 0.12 + 0.046°SL
tF 017 0.13 + 0.020°SL 0.13+0.018'SL 0.13+ 0.019°SL

*Range! : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

FD7D2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.397
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (SN) tRC 0.139
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FD8/FD8D2
D Flip-Flop with Set, Reset, Negative Edge Trigger

Inputs: D, CKN, SN, RN

Outputs: Q, QN

Input Loading (SL):
-D:3

HDA9000-5.0V-rev. 1

-CKN: 1 b SN g
-SN,RN: 2 ® .
Maximum Fanout (Rec. SL): FD8
FD8: All:28
FD8D2: All : 56
Gate Count: B—CP>CKNgy GN o—=
FD8: 8
FD8D2 : 9
Symbol
D SN RN CK | Qn+1 QNn+1
1 1 L 0 1
1 1 i L 1 0
X 0] 1 1 0
X 1 0 X 0 1
X 0 0 X 0] 0
X 1 1 /| Qn QNn
Truth Table
CKN E »{
.
S i I,
(= I_’ - Itl
. 5 F
¥ f1 a
RN Els g
SN i ‘lfﬂj___
Schematic
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FD8

D Flip-Flop with Set, Reset, Negative Edge Trigger

FD8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia:y 2[?)?)] Delay Equations [ns]
' Range1* Range2* Range3*
1PLH .01 0.93 + 0.041°SL 0.93 + 0.041°SL 0.93 + 0.041°SL
TPHL 0.95 0.90 + 0.027°SL 0.91 + 0.021°SL 0.94 + 0.020°SL
CKNto @ R 0.31 0.13 + 0.092°SL 0.1 + 0.096°SL 0.09 + 0.097°SL
tF 0.18 0.11 + 0.035°SL 0.10 + 0.036°SL 0.07 + 0.038°SL
tPLH 0.32 0.23 + 0.044°SL 0.24 + 0.041°SL 0.24 + 0.041°5L
TPHL 0.44 0.38 + 0.031°SL 0.41 + 0.021°SL 0.44 + 0.020°SL
RNto @ R 0.32 0.14 + 0.091°SL 0.13 + 0.095'SL 0.09 + 0.097°SL
IF 0.21 0.15 + 0.033°SL 0.14 + 0.035°SL 0.09 + 0.038°SL
PLA 0.70 0.62 + 0.041°5L 0.60 + 0.041°SL 0.61 + 0.041°SL
SNtoQ R 0.31 0.12 + 0.093"SL 0.12 + 0.096°SL 0.09 + 0.097°SL
tPLH 0.87 0.78 + 0.045°SL 0.79 + 0.043°SL 0.79 + 0.043°SL
tPHL 0.78 0.72 + 0.029°SL 0.74 + 0.022°SL 0.78 + 0.020°SL
CKNtoQN ™2 0.33 0.13 + 0.098"SL 0.12 +0.101°SL 0.10 + 0.102°SL
1 0.19 0.11 +0.036°SL 0.1 +0.037°SL 0.09 + 0.038°SL
tPLH 0.86 0.77 + 0.045"SL 0.78 + 0.042°SL 0.77 + 0.043°SL
RNto QN R 0.33 0.13 + 0.097°SL 0.12 + 0.101°SL 0.10 + 0.102°SL
1PLH 0.31 0.22 + 0.045°SL 0.22 + 0.042°SL 0.22 + 0.043°SL
TPHL 0.46 0.40 + 0.031°SL 0.42 + 0.022°SL 0.46 + 0.020°SL
SNto QN R 0.33 0.14 + 0.097°SL 0.13 +0.100°SL 010+ 0.102°SL
IF 0.02 0.15 + 0.034°SL 0.15 + 0.035°'SL 011+ 0.038°SL

*Rangel : SL < 3.00, *Range2:3.00 = SL £ 20.00, *Range3:20.00 < SL

FD8 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Puise Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tsu 0.178
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD8D2

D Flip-Flop with Set, Reset and 2X Drive

FD8D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiy 2[?)?)] Delay Equations [ns)
' Ranget* Range2* Range3*
tPLH .07 1,03 + 0.020°SL 1,03 + 0.020°SL 7,02 + 0.020°SL
TPHL 1.01 0.98 + 0.015°SL 0.99 + 0.012°SL 102 + 0.010°SL
CKNtoQ R 0.2 0.14 + 0.044°SL 0.13 + 0.045°SL 0.11 +0.047°SL
IF 0.16 0.13 + 0.018°SL 0.13 + 0.018°SL 0.11 +0.018°SL
tPLH 0.32 0.27 + 0.023"SL 0.28 + 0.020°SL 0.28 + 0,020°SL
tPHL 0.45 0.42 + 0.019°SL 0.43 + 0.012°SL 0.48 + 0.010°SL
RNto Q@ R 0.23 0.14 + 0.044°SL 0.14 + 0.045°SL 0.11 +0.046°SL
I 0.0 0.16 + 0.018"SL 0.17 + 0.017°SL 0.14 + 0.018°SL
tPLH 0.75 0.71 + 0.020°SL 0.72 + 0.020°SL 0.71 + 0.020°SL
SNt Q R 0.2 0.14 + 0.045°SL 0.13 + 0.045°SL 0.1 + 0.047°SL
tPLH 0.87 0.83 + 0.023°SL 0.83 + 0.021°SL 0.84 + 0.021°SL
TPHL 0.79 0.75 + 0.018"SL 0.77 + 0.012°SL 0.81 +0.010°SL
CKNtoON o 0.23 0.14 + 0.048"SL 0.14 + 0.049°SL 0.11 + 0.050°SL
3 017 0.14 + 0.017°SL 014 + 0.018°SL 0.13 + 0.018"SL
tPLH 0.86 0.82 + 0.023°SL 0.82 + 0.021°SL 0.83 + 0.021"SL
RN to QN R 0.24 0.15 + 0.045'SL 0.14 + 0.049°SL 0.11 + 0.050°SL
tPLH 0.30 0.25 + 0.023"SL 0.26 + 0.021°SL 0.27 + 0.021"SL
TPHL 0.46 0.42 + 0.019°SL 0.44 + 0.013'SL 0.49 + 0.010°SL
SNto QN R 0.04 0.14 + 0.048°SL 0.14 + 0.048°SL 0.11 + 0.050°SL
3 0.21 0.17 + 0.018"SL 0.18 +0.017°SL 0.16 + 0.018"SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL
FD8D2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) TPWL 0.920
Pulse Width Low (SN) PWL 0.920
Pulse Width High (CKN) PWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD8D2Q/FD8D4Q
D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, CKN, RN, SN
Output: Q I
Input Loading (SL): <K
-FD8D2Q: D:3,CKN : 1 —D Qr—=u
RN,SN:2
- FD8D4Q: D: 3, CKN: 1 FDBC2Q
RN,SN:2
Maximum Fanout (Rec. SL):
- FD8D2Q: 56 B> CKNgy
- FD8D4Q: 112
Gate Count:
- FD8D2Q: 8
- FD8D4Q: 9 Symbol
D SN RN CK | Qn+i
1 1 L 0
1 1 1 B 1
X 0 1 X 1
X 1 0 X 0
X 0 0 X 0
X 1 1 | Qn

Truth Table

A
hi
¥ 8
nand2

Schematic
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FD8D2Q
D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD8D2Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when R and tF = 0.80ns] (SL: Standard Load)
Path Parameter %?_Iiyzlr(‘)%] Delay Equations [ns]
' Ranget* Range2* Range3*

tPLH 0.74 0.69 + 0.027°SL 071 + 0.022°SL 074 + 0.021°SL

TPHL 0.65 0.60 + 0.023°SL 062+ 0.016°SL 0.69 + 0.012°5L

CKNtoQ R 0.29 0.20 + 0.045°SL 0.20 + 0,046°SL 0.17 + 0.047°SL
3 0.21 0.15 + 0.027°SL 0.17 + 0.021°5L 021 + 0.019°SL

tPLH 053 0.48 + 0.026°5L 0.49 + 0.021°SL 0.52 + 0.020°SL

TPHL 0.64 0.59 + 0.025°SL 062 + 0.016°SL 071+ 0012°SL

RNto Q R 0.29 0.21 + 0.042°SL 0.20 + 0.045°SL 017 + 0.047°SL
' 0.29 024 + 0.025°5L 0.26 + 0.019°SL 0.28 + 0.018°SL

1PLH 106 101 + 0.026°SL 1.02 + 0.022°SL 1.05 + 0.020°SL

SNt Q R 0.29 0.21 + 0.043°5L 0.20 + 0.045°SL 0.17 + 0.047°SL

“Range1: SL < 3.00, *Range?:3.00 £ SL £20.00, *Range3:20.00<SL

FD8D2Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.397
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD8D4Q

D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 4X Drive

FD8D4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tp and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLla=y 4%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.82 0.79 + 0.016*SL 0.80 + 0.012"SL 0.82 +0.011*SL
tPHL 0.68 0.65 + 0.013*SL 0.66 + 0.010*SL 0.71 +0.008*SL

CKNwQ 1R 0.30 0.26 + 0.020°SL 0.26 + 0.021°SL 0.24 +0.022°SL
tF 0.23 0.19 +0.016*SL 0.20 + 0.012*SL 0.24 + 0.010*SL
tPLH 0.60 0.57 +0.015"SL 0.58 + 0.012*SL 0.61 +0.010*SL
tPHL 0.70 0.67 +0.015*SL 0.68 + 0.010*SL 0.73 + 0.008*SL

RNt Q tR 0.30 0.26 + 0.019"SL 0.25 + 0.021*SL 0.23 + 0.022*SL
tF 0.31 0.28 + 0.013"SL 0.29 + 0.011*SL 0.32 + 0.009*SL
tPLH 1.13 1.10 +0.016"SL 1.11+0.012*SL 1.14 +0.010*SL
SNt Q tR 0.30 0.26 +0.018"SL 0.25 + 0.021*SL 0.23 +0.022*SL
*Range1 : SL < 3.00, *Range?2:3.00 £ SL £20.00, *Range3:20.00 < SL
FD8D4Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.397
Input Setup Time (D to CKN) tSU 0.178
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD8SD2Q/FD8SD4Q
D Flip-Flop with Set, Reset, Negative Edge Trigger, Scan, Q Output Only, 2X or 4X Drive

Inputs: D, Tl, TE, CKN, RN, SN
Output: Q
Input Loading (SL):
- FD8sD2Q: D, CKN, T1: 1
RN,SN, TE : 2
- FD8SD4Q: D, CKN, T1:1
RN, SN, TE : 2
Maximum Fanout (Rec. SL):
- FD8SD2Q: 56
- FD8SD4Q: 112
Gate Count:
- FD8sD2Q: 11
- FD8sD4Q: 12

1 1 X o \_ ©
1 1 1 X 0 L 1
X 1 1 0 1 B 0
X 1 1 1 1 B 1
X o 1 X X X 1
TruthTable | * ' 0 x| x x 0
X 0 0 X X S X 0
X 1 1 X be e Qn

)
T
nand2

Schematic
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FD8SD2Q
D Flip-Flop with Set, Reset, Negative Edge Trigger, Scan, Q Output Only, 2X Drive

FD8SD2Q Switchingz Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 1!?)%) Delay Equations [ns]
" Ranget* Range2* Range3*

PLH 0.66 0.81 + 0,023°SL 0.82 + 0.020°SL 0.83 + 0.020°SL

SNto Q R 0.23 0.15 + 0.042°SL 0.13 + 0.046°SL 0.11 + 0.047°SL

tPLH 0.30 0.5 + 0.023"SL 0.06 +0.021°SL 0.27 +0,020°SL

tPHL 0.45 0.42 + 0.019°SL 0.43 + 0.013°5L 0.48 + 0.010°SL

RNto @ R 0.23 0.14 + 0.044°SL 0.14 + 0.046°SL 0.11 + 0.047°SL

tF 0.20 0.16 + 0.019°SL 0.17 +0.017°SL 0.15 + 0.018°SL

tPLH 0.87 0.82 + 0,023°SL 0.83 + 0.021°SL 0.84 + 0.020°SL

tPHL 0.78 0.74 + 0.018°SL 0.76 + 0.012°SL 0.80 + 0.010°SL

CKNtoQ R 0.3 0.14 + 0.046°SL 0.14 + 0.046°SL 0.1+ 0.047°SL

tF 0.17 013+ 0.019°SL 0.13 +0.018°SL 013+ 0.019°SL

*Range! : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00< SL

FD8SD2Q Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.178
Input Hold Time (TE to CKN) tHD 0.178
Input Hold Time (T! to CKN) tHD 0.069
Input Setup Time (D to CKN) tSU 0.561
Input Setup Time (TE to CKN) tSU 0.780
Input Setup Time (T1to CKN) tSU 0.616
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD8SD4Q

D Flip-Flop with Set, Reset, Negative Edge Trigger, Scan, Q Output Only, 4X Drive

FD8SD4Q Switchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?-I:y 4,6%] Delay Equations [ns]
i Rangel* Range2* Range3*

PLH 093 0.90 + 0.012°SL 0.91 +0.017°SL 0.92 + 0.010°SL

SNt Q R 0.21 017 + 0.021°SL 0.17 + 0,022°SL 0.15 + 0.023°SL

tPLH 0.36 0.34 + 0,013°SL 0.34 + 0.011°SL 0.36 + 0.010°SL

tPHL 0.50 0.48 + 0.011°SL 0.49 + 0.008"SL 0.53 + 0.006°SL

ANtoQ R 0.02 0.18 + 0.020°SL 0.17 + 0.022°SL 0.16 + 0.023°SL

tF 0.22 0.20 + 0.010°SL 0.21 +0.009°SL 0.21 + 0.009°SL

1PLH 0.94 0.91 +0.013°SL 0.92 + 0.011°SL 0.93 + 0.010°SL

TPHL 0.84 0.81 + 0.011°SL 0.82 + 0.008"SL 0.86 + 0,006°SL

CKNteQ R 0.22 0.18 + 0.020°SL 0.17 + 0.022°SL 0.16 + 0.023°5L

tF 0.19 0.17 + 0.010°SL 0.17 + 0.009°SL 0.18 + 0.009°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL<20.00, *Range3:20.00 < SL

FD8SD4Q Timing Requirements

[Values for typical process, 26.00°C, 5.00V]

Parameter Symbol Value [ns]
Puise Width Low (CKN) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Puise Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (D to CKN) tHD 0.178
Input Hold Time (TE to CKN) tHD 0.178
Input Hold Time (Tl to CKN) tHD 0.069
Input Setup Time (D to CKN) tSU 0.561
Input Setup Time (TE to CKN) tSU 0.780
Input Setup Time (T1to CKN) tSU 0.616
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD8D2X4Q/FD8D4X4Q
4-Bit D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 2X or 4X Drive ;

Inputs: DO, D1, D2, D3, CKN, RN, SN
Output: Q0, Q1, Q2, Q3 FD8D2X4Q
input Loading (SL): Ali: DO, D1, D2, D3: 3
CKN: 1, RN, SN: 8 »— D2 Qe "
Maximum Fanout (Rec. SL): = D1 Q1 .
- FD8D2X4Q: 56 — D2 Q2 —=
- FD8D4X4Q: 112 D3 Q3 —m
Gate Count:
- FD8D2X4Q: 29 B—0> CKN
- FD8D4X4Q: 33 RN SN
Svmbol

Qn+1

1 1 1 1
X 0 1 X 1
X 1 0 X 0
X 0 0 X 0

X 1 1 _/_ Qn

Truth Table

Schematic
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FD8D2X4Q
4-Bit D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD8D2X4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la! 2['(])%] Delay Equations [ns]

" Rangel* Range2* Range3*
tPLH 7.00 0.95 + 0.026°SL 0.96 + 0.022°SL 0.99 + 0.021°SL
tPHL 7,01 0.96 + 0.024°SL 0.98 +0.016°SL 7,06 + 0.012°SL

CKN'to Q0 R 0.28 0.19 + 0.046°SL 0.19 + 0.046°SL 0.17 + 0.047°SL
TF 0.5 0.20 + 0.024°5L 0.21 + 0.020°SL 0.25 + 0.019°SL
1PLH 0.53 0.48 + 0,026°SL 0.50 + 0.022°SL 0.52 + 0.020°SL
PHL 0.64 0.59 + 0.025°SL 061 +0.016'SL 0.70 + 0.012°SL

RN to Q0 R 0.29 0.21 + 0.042°SL 0.20 + 0.045°SL 0.17 + 0.047°SL
1F 0.29 0.24 + 0.025°SL 0.26 + 0.019°SL 028+ 0.018°SL
1PLH 1.06 7.01 + 0.026°SL 1.02 + 0.002°SL 1,05 + 0.020°SL
SNt Q0 R 0.09 0.21 + 0.043°SL 0.20 + 0.045°SL 0.17 + 0.047°SL
tPLH 1.00 0.95 + 0.027°SL 0.96 + 0.023°SL 0.99 + 0.022°SL
TPHL 1.00 0.95 + 0.024°SL 0.98 + 0.016°SL 7.06 + 0.012°SL

CKNto Q1 1R 0.29 0.20 + 0.049°SL 0.19 + 0.051°SL 0.17 + 0.051°SL
IF 0.25 0.21 + 0.024°SL 0.22 + 0.021°5L 0.24 + 0.019°SL
tPLH 0.54 0.48 + 0.027°SL 0.50 + 0,023°5L 0.52 + 0.022°SL
tPHL 0.63 0.58 + 0.025°SL. 0.61 +0.016°SL 0.70 + 0.012°SL

RN to Q1 R 0.31 0.21 + 0.046°SL 0.20 + 0,050°SL 0.17 + 0.057°SL
tF 0.29 0.24 + 0.024°SL 0.6 + 0.019°SL 0.28 + 0.018°SL
tPLH 1.07 101 + 0.027°SL .02 +0,023°SL 1.05 + 0.022°SL
SN o Q1 R 0.30 0.21 + 0.046°SL 0.20 + 0.050°5L 0.17 + 0.051°SL
tPLH 7,00 0.95 + 0.027°SL 0.96 + 0.023°5L 0.99 + 0.022°SL
TPHL 101 0.96 + 0.024°SL 0.98 + 0.016°SL 706+ 0.012°5L

CKNtoQZ g 0.30 0.20 + 0.049°SL 0.19 + 0.050°5L 0.17 + 0.051°6L
tF 0.26 021+ 0.025°SL 0.22 + 0.022°SL 0.25 + 0.020°SL
tPLH 0.53 0.48 + 0.027°SL 0.49 + 0.023°SL 0.52 + 0.022°SL
TPHL 0.64 0.59 + 0.026°SL 0.61 +0.017°5L 0.70 + 0.012°SL

RN to Q2 R 0.31 0.22 + 0.046°SL 021 +0.050°5L 0.17 + 0.051°5L
IF 0.30 0.25 + 0.025°SL 0.26 + 0.020°SL 0.28 + 0.019°SL

“PLH 106 1,01 + 0.027°SL 1,02 +0.023°SL 7.04 + 0.002°SL

SNto Q2 R 0.31 0.02 + 0.046°SL 0.20 + 0.050°SL 0.17 + 0.051°SL
tPLH 1.00 0.95 + 0.026°SL 0.96 + 0.022°SL 0.99 + 0.021°SL

TPHL 101 0.96 + 0.024°SL 0.98 + 0.016°SL 1,06 + 0.012°SL

CKNto Q3 R 028 0.19 + 0.045°SL 0.19 +0.046°SL 0.17 + 0.047°SL
T 0.25 0.20  0.024°SL 0.21 + 0.020°SL 0.24 + 0.019°SL
tPLH 053 0.48 + 0.026°5L 0.50 + 0.022°SL 0.52 + 0.020°SL
TPHL 0.64 059 + 0.025°L 0.61 +0.016°SL 0.70 + 0.012°SL

RNto @3 R 0.29 0.21 + 0,042°SL 0.20 + 0.045°SL 0.17 + 0.047°SL
F 0.29 0.24 + 0.025°SL 0.06 + 0.019°SL 0.28 + 0.018°SL
*Range1 : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00<SL
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FD8D2X4Q
4-Bit D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD8D2X4Q Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %GLI?L}I(‘)%] Delay Equations [ns]
' Range1* Range2* Range3*
tPLH 1.06 1.01 +0.026*SL 1.02 +0.022*SL 1.05 +0.020*SL
SNto Q3 R 0.29 0.21 + 0.043°SL 0.20 + 0.045°SL 0.17 + 0.047°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00< SL

FD8D2X4Q Timing Requirements
Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns}]
Puise Width Low (CKN) tPWL 0.998
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (DO to CKN) tHD 0616
Input Hold T Time (D1 to CKN) tHD 0.616
Input Hold Tlme (D2 to CKN) tHD 0.616
Input Hold Time (D3 to CKN) tHD 0.616
Input Setup Time (DO to CKN) tSU 0.000
Input Setup Time (D1 to CKN) tSU 0.000
Input Setup Time (D2 to CKN) tSU 0.000
Input Setup Time (D3 to CKN) tSU 0.000
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139

3-434

HDAS000-5.0V-rev. 1 ‘ © 1996 ASPEC Technology, Inc.



FD8D4X4Q
4-Bit D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 4X Drive

FD8D4X4Q Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_Ia! 3'53] Delay Equations [ns}
' Range1* Range2* Range3*
tPLH 110 7,07 + 0.015°SL 108 +0.012°SL 711+ 0.017°SL
TPHL 104 102+ 0.014°SL 1,03 +0.010°SL 1.07 + 0.008°SL
CKNto Q0 = 0.30 0.26 + 0.021°SL 0.26 + 0.021°SL 0.23 + 0.023°SL
tF 0.07 0.23 + 0.016°SL 0.95 +0.012°SL 0.28 + 0.010°SL
LA 0.61 0.58 + 0.015°SL 0.59 + 0.012°SL 0.62 + 0.010°SL
tPHL 0.70 0.67 + 0.015°SL 0.68 + 0.010°SL 0.73 + 0.008"SL
RN to Q0 R 0.31 0.27 + 0.020°SL 0.27 + 0.021°SL 0.04 + 0,022°SL
tF 0.32 0.29 + 0.013°SL 0.30 + 0.012°SL 0.33 + 0.010°SL
tPLH .13 110+ 0.016°SL 111 +0.012°SL 714+ 0.010°SL
SN0 Q0 1R 0.30 0.26 + 0.018°SL 0.05 + 0.021°SL 0.04 + 0.022°SL
tPLH 190 1.07 + 0.015°SL 107+ 0.012°SL 110+ 0.011°SL
TPHL 104 1.0 + 0.014°SL 103+ 0.010°SL 1,07 + 0.008°SL
CKNto O R 0.31 0.26 + 0.021°SL 0.26 + 0.022°SL 0.23 + 0.023°SL
tF 0.27 0.04+0.016°SL 0.25 + 0.012°SL 0.28 + 0.010°SL
tPLH 0.61 0.58 + 0.016°SL 0.59 + 0.012°SL 0.61 +0.011°SL
TPHL 0.70 0.67 + 0.015°SL 0.68 + 0.011°SL 0.73 + 0.008°SL
RNto R 0.32 0.98 + 0.019°SL 0.27 + 0.022°SL 0.25 + 0.023°SL
tF 0.32 0.30 + 0.013°SL 0.30 + 0.012°SL 0.33 + 0.010°SL
tPLH 113 710+ 0.015°SL 711+ 0.012°6L 714 +0,011°SL
SNto Q1 R 0.30 0.26 + 0.019°SL 0.26 + 0.022°SL 0.23 + 0.023°SL
tPLH 110 1,07 + 0.015°5L .08 + 0.012°SL 710+ 0.011°5L
tPHL 104 102+ 0.014°SL 1.03 +0.010°SL 1,07 + 0.008°SL
CKNto Q2 R 0.31 0.27 + 0.020°SL 0.06 +0.022°5L 0.23 + 0.023°SL
tF 027 0.24 + 0.015°SL 025+ 0012°5L 0.28 + 0.010°SL
PLH 0.61 0.58 + 0.016°SL 059+ 0.012°SL 0.61 +0.011°SL
tPHL 0.70 0.67 + 0.015°5L 0.68 + 0.017°SL 0.73 + 0.008°SL
RANto G2 R 0.32 0.28 + 0.019°SL 0.27 +0.022°SL 0.25 + 0.023°SL
iF 0.32 0.30 + 0.013°SL 0.30 + 0.012°SL 0.33 + 0.010°SL
1PLH 113 710 + 0.016°SL 711 +0.012°SL 114+ 0.011°SL
SNto G2 R 0.30 0.26 + 0.020°SL 0.26 + 0.022°SL 0.23 + 0.023°SL
tPLH 110 7,07 + 0.015°SL 1,08+ 0.012°SL 741+ 0.017°SL
TPHL 104 7,02 + 0.014°SL 103+ 0.010°SL 7,07 + 0.008°SL
CKN'to Q3 R 0.30 0.26 + 0.020°SL 0.26 + 0.021°SL 0.04 + 0.023°SL
IF 0.27 023+ 0.016°SL 0.25 + 0.012°SL 0.28 + 0.010°SL
1PLH 061 058+ 0.015°SL 0.59 + 0.012°5L 0.62 + 0.010°SL
TPHL 0.70 0.67 + 0.015°SL 0.68 + 0.010°5L 0.73 + 0.008°SL
ANto @3 R 0.31 0.27 + 0.020°SL 0.27 + 0.021°5L 0.24 + 0.022°5L
I 0.32 029+ 0.013°SL 0.30 + 0.012°SL 0.33 +0.010°5L
PLH 113 110+ 0.016°SL 111 +0.012°SL 114+ 0.010°SL
SNto Q3 R 0.30 0.26 + 0.018°SL 0.25 + 0.021°SL 0.24 +0.022°SL
*Ranget : SL < 3.00, *Range?:3.00 £ SL<20.00, *Range3:20.00 < SL
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FD8D4X4Q
4-Bit D Flip-Flop with Set, Reset, Negative Edge Trigger, Q Output Only, 4X Drive

FD8D4X4Q Timing Regouir%%wts

alues for typical process, 25.00°C
Parameter Symbol Value [ns}]
Pulse Width Low (CKN) tPWL 1.077
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) tPWH 0.920
Input Hold Time (DO to CKN) tHD 0.616
Input Hold Time (D1 to CKN) tHD 0.616
Input Hold Time (D2 to CKN) tHD 0.616
Input Hold Time (D3 to CKN) tHD 0.616
Input Setup Time (DO to CKN) tSU 0.000
Input Setup Time (D1 to CKN) tsy 0.000
Input Setup Time (D2 to CKN) tSU 0.000
Input Setup Time (D3 to CKN) tSU 0.000
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FG1
D Flip-Flop with CK Enable, Positive Edge Trigger

Inputs: D, E, CK
Outputs: Q, QN
input Loading (SL): 0D Q—=
-D:3
-E, CK: 1 FGT
Maximum Fanout (Rec. SL): All : 28
Gate Count: 7 E
:ED:" aN o—u
Symbol
D E CK | Qn+1 QNn+t
1 e 0 1
1 1 e 1 0
X 0 X Qn QNn
X X | @n QNn
Truth Table
CK — =

QN

i
iy | —h__#

Schematic

—
fﬁ
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FG1

D Flip-Flop with CK Enable, Positive Edge Trigger

FG1 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?-I:y 2[?)3] Delay Equations [ns]
: Range1* Range2* Range3*

PLH 0.81 0.73 + 0.040°5L 0.73 + 0.041°5L 0.73 + 0.041°SL

TPHL 0.75 0.70 + 0.026"SL 0.72 + 0.021°SL 0.73 + 0.020°SL

CKto Q R 0.29 0.10 + 0.094°SL 0.09 + 0.097°SL 0.08 + 0.097°SL

iF 0.17 0.09 + 0.035"SL 0.09 + 0.037°SL 0.06 + 0.038"SL

tPLH 0.78 0.70 + 0.040°SL 0.69 + 0.041°SL 0.69 + 0.041°SL

TPHL 0.72 0.66 + 0.027°SL 0.68 +0.021°5L 0.70 + 0.020°SL

EtoQ R 0.29 0.10 + 0.093"SL 0.09 + 0.097°SL 0.08 + 0.097°SL

3 0.17 0.10 + 0.035°SL 0.09 + 0.037°SL 0.06 + 0.038°SL

TPLH 0.69 0.60 + 0.044°SL 0.61 + 0.043°SL 0.61 + 0.043°SL

TPHL 0.66 0.61 + 0.028"SL 0.63 + 0.021°SL 0.65 + 0.020°SL

CKwo QN R 0.31 0.11 + 0.099°SL 0.10 + 0.101°SL 0.09 + 0.102"SL

IF 0.17 0.10 + 0.037°SL 0.10 + 0.037°SL 0.07 + 0.039°SL

PLH 0.65 0.56 + 0.044"SL 0.57 + 0.043°SL 0.57 + 0.043'SL

tPHL 0.63 0.57 + 0.027°SL 0.59 + 0.021°SL 0.62 + 0.020°SL

EtoON R 0.31 0.11 +0.100°SL 0.10 + 0.101°SL 0.09 + 0.102°5L

tF 0.17 0.10 + 0.037°SL 0.10 + 0.037°SL 0.07  0.039°SL

*Range1 : SL < 3.00, *Range2:3.00 5 SL £ 20.00, *Range3:20.00 < SL

FG1 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Vaiue [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (E) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Pulse Width High (E) tPWH 0.920
Input Hold Time (D to CK) tHD 0.287
Input Hold Time (D to E) tHD 0.287
Input Setup Time (D to CK) tsy 0.233
Input Setup Time (D to E) tSU 0.287
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FG1X4
4-Bit D Flip-Flop with CK Enable

Inputs: DO, D1, D2, D3, E, CK
Outputs: Q0, Q1, Q2, Q3 FG1X4
QNO, QN1, QN2, QN3 D2 00 —=
Input Loading (SL): o — g; g; =
-DO,D1,D2,D3: 3 . .
-E, CK:1 * b e
Maximum Fanout (Rec. SL): All : 28 . ang Oo—=a
Gate Count: 22 aNt p—a
:‘ED> QN2 o—a
QN3 o—a
Symbol
D E CK | Qn+t QNn+1
1 I 0 1
1 LIl B 0
X 0 X Qn QNn
X X L Qn QNn
Truth Table
8 8 & 5 a8 8 B pe
] qQ e (] Q p— D q — o qf—
FG1 FG1 FGt FGt
_—;‘D> N fo— ﬂ:’ o p— ’_::-‘13> o p— _j:> Yy —
E :
CK
3 2 3 3
Schematic
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FG1X4
4-Bit D Flip-Flop with CK Enable

FG1X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns} {SL: Standard Load)
Path Parameter %?_I:y 2[%%] Delay Equations [ns]

! Range1* Range2* Range3*
tPLH 1.20 112 + 0.040°SL 712 +0.041°SL 711 + 0.041°SL
tPHL 1.00 0.95 + 0.027°SL 0.97 + 0.021°SL 0.98 + 0.020°SL

CKto QO R 0.29 0.10 + 0.094°SL 0.09 + 0.097°SL 0.08 + 0.097°SL
IF 017 0.10 + 0.035°SL 0.09 + 0.038°SL 0.06 + 0.039°SL
tPLH 1.15 1,07 + 0.041°SL 7.06 + 0.041°SL 1,06 + 0.041°SL
TPHL 0.95 0.89 + 0.027°SL 0.91 +0.021°SL 0.93 + 0,020°SL

Eto Q0 R 0.29 0.10 + 0.093°SL 0.09 + 0.097°SL 0.08 + 0.097°SL
IF 0.17 0.10 + 0.036"SL 0.09 + 0.038"SL 0.06 + 0.039°SL
tPLH 120 112 + 0.042°SL 112 + 0.043°SL 111 + 0.0435L
tPHL 101 0.95 + 0.028"SL 0.97 + 0.021°SL 0.99 + 0.020°SL

CKto Q1 R 0.30 0.10 + 0.099°SL 0.10 + 0.102°SL 0.08 + 0.102"SL
IF 0.18 0.10 + 0.038°SL 0.09 + 0.040°SL 0.07 + 0.041°SL
tPLH 115 1.06 +0.042°SL 1.06 + 0.042°SL 1.06 + 0.043'SL
TPHL 0.95 0.90 + 0.028"SL 0.92 + 0.021°SL 0.94 + 0.020°SL

Eto Q1 R 0.30 0.10 + 0.099"SL 0.10 + 0.102°SL 0.08 + 0.102°SL
1F 0.18 0.10 + 0.038"SL 0.10 + 0.040°SL 0.07 + 0.041°SL
tPLH 120 112 +0,042°SL 1.12 + 0.043°SL 111 + 0.043°SL
'PHL 101 0.95 + 0.028°SL 0.97 + 0.021°SL 0.99 + 0.020°SL

CKto Q2 R 0.30 0.10 + 0.099"SL 0.10 + 0.102°SL 0.08 + 0.102°SL
tF 0.18 0.10 + 0.038"SL 0.09 + 0,040°SL 0.07 + 0.041°SL
tPLH 115 1.06 + 0.042°SL 7.06 + 0.042°SL 1,06 + 0.043°5L
TPHL 0.95 0.90 + 0.028°SL 0.92 + 0.021°SL 0.94 + 0.020°5L

EtoQ2 R 0.30 0.10 + 0.099°SL 0.10 + 0.102°SL 0.08 + 0.102°SL
tF 0.18 0.10 + 0.038°SL 0.10 + 0.040°SL 0.07 + 0.041°SL
1PLH 120 1.12 + 0.040°SL 112 + 0.041°SL 111 + 0.041°SL
"PHL 1.00 0.95 + 0.027°SL 0.97 + 0.021°SL 0.98 + 0.020°SL

CKto Q3 R 0.29 0.10 + 0.094°SL 0.09 + 0.097°SL 0.08 + 0.097°SL
1F 017 0.10 + 0.035°5L 0.09 + 0.038°SL 0.06 + 0.039°SL
1PLH 115 7,07 + 0.040°SL 1,06 + 0.041°SL 1.06 + 0.041°SL
TPHL 0.95 0.89 + 0.027°SL 0.91 +0.021°SL 0.93 + 0.020°SL

EtoQ3 R 0.29 0.10 + 0.093°SL 0.09 + 0.097°SL 0.08 + 0.097°SL
IF 0.17 0.10 + 0.036"SL 0.09 + 0.038°SL 0.06 + 0.039°SL

tPLH 0.94 0.85 + 0.044°SL 0.85 + 0.043°SL 0.85 + 0.043°SL

TPHL 1.06 1.00 + 0.028°SL 1.02 + 0.022°SL 7,05 + 0.020°SL

CKto GNO R 0.31 0.11 + 0.099°SL 0.10 + 0.107°SL 0.09 + 0.102°SL
IF 0.18 011 +0.038°SL 0.10 + 0.039°SL 0.08 + 0.041°SL

TPLH 0.8 0.80 + 0.043°SL 0.80 + 0.043SL 0.80 + 0.043°SL

'PHL 101 0.95 + 0.028°SL 0.97 + 0.022°SL 0.99 + 0.020°5L

Eto QNO R 0.31 0.11 +0.099°SL 0.10 + 0.101°SL 0.09 + 0.102°SL
T 0.18 0.1 +0,039°SL 0.10 + 0.039°SL 0.08 + 0.041°SL

*Rangel : SL < 3.00, *Range2:3.00 = SL=20.00, *Range3:20.00 <SL
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FG1X4

4-Bit D Flip-Flop with CK Enable

FG1X4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?a! 2[?)%] Delay Equations [ns]
i Range1* Range2* Range3*
PLH 0.94 0.85 + 0.044°SL 0.85 + 0.043°SL 0.85 + 0.043°SL
TPHL 1,06 7,00 + 0.028"SL 1.02 + 0.022°SL 7.05 + 0.020°SL
CKto QN R 0.31 0.11 + 0.098"SL 0.10 +0.102°SL 0.09 +0.102°SL
iF 0.18 0.10 + 0.040°SL 0.10 + 0.039°SL 0.08 + 0.041"SL
o 0.88 0.80 + 0.044°SL 0.80 + 0.043'SL 0.80 + 0.043°SL
tPHL 1.00 0.95 + 0.029°SL 0.97 + 0.022°SL 0.99 + 0.020°SL
Eto QN1 R 0.31 0.11 + 0.098"SL 0.10 + 0.102°SL 0.09 + 0.102"SL
IF 0.18 0.10 + 0.040°SL 0.10 + 0.040°SL 0.08 + 0.041°SL
PLH 0.94 0.85 + 0.044°SL 0.85 + 0.043°SL 0.85 + 0.043°SL
tPHL 106 7.00 + 0.028"SL 1.02 +0.022°SL 7,05 + 0.020°SL
CKto QN2 =g 0.31 0.11 + 0.098"SL 0.10 + 0.102°SL 0.09 +0.102°SL
IF 0.18 0.10 + 0.040°SL 0.10 + 0.039°SL 0.08 + 0.041"SL
'PLH 0.88 0.80 + 0.044°SL 0.80 + 0.043°SL 0.80 + 0.043°SL
tPHL 1.00 0.95 + 0.029°SL 0.97 + 0.022°SL 0.99 + 0.020°SL
Eto QN2 1R 0.31 0.11 + 0.098°SL 0.10 + 0.102°SL 0.09 +0.102°SL
tF 0.18 0.10 + 0.040°SL 0.10 + 0.040°SL 0.08 + 0,041"SL
1PLH 0.94 0.85 + 0.044°SL 0.85 + 0.043°SL 0.85 + 0.043"SL
TPHL 1,06 1.00 + 0.028°SL 1,02 + 0.022°SL 1.05 + 0.020°SL
CKto QN3 2 031 0.1 + 0.099°SL 0.10 + 0.101°SL 0.09 + 0.102°SL
3 0.18 0.11 + 0.038"SL 0.10 + 0.039°SL 0.08 +0,041°SL
PLA 0.8 0.80 + 0.043°SL 0.80 + 0.043°SL 0.80 + 0.043°SL
TPHL 101 0.95 + 0.028°SL 0.97 + 0.022°SL 0.99 + 0,020°SL
Eto ON3 R 0.31 0.11 + 0.099°SL 0.10 +0.107°SL 0.09 + 0.102°L
tF 0.18 0.11 + 0.038"SL 0.10 + 0.039°SL 0.08 + 0.041°SL
*Range? : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL
FG1X4 Timing Requirements
Values for typical process, 25.00°C, 5.00V}
Parameter Symbol Value [ns]
Pulse Width Low (CK) TPWL 0.998
Pulse Width Low (E) tPWL 1.077
Puise Width High (CK) PWH 0.920
Puise Width High (E) PPWH 0.920
Input Hold Time (DO to CK) tHD 0.561
Input Hold Time (DO to E) tHD 0.506
Input Hold Time (D1 to CK) tHD 0.561
Input Hold Time (D1 to E) tHD 0.506
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FG2
D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

Inputs: D, E, CK, RN
Outputs: Q, QN B—D Q—™=
Input Loading (SL):
-D:3 FG2
-E, CK: 1
-RN: 2 E

Maximum Fanout (Rec. SL): All : 28 :CE] = S
Gate Count: 8 RIN an

Symbol
D RN E CK | Qn+1 QNn+1,
1 1 | o 1
1 1 1 Nal B 0
X 1 0 X Qn QNn
X 0 X X 0 1
X 1 X L Qn QNn
Truth Table
4
CK —
E —s—f -
D — | |?_j_ H_J l__‘ N QN
F ”% il
e el
kL Gl Ly
o ) r"'i
Schematic
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FG2

D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

FG2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V

when tg and tf = 0.80ns]

(SL: Standard Load)

Path Parameter %ﬂa-.-.y 2[?)%] Delay Equations [ns]

" Ranget* Range2* Range3*
TPHL 0.45 0.39 + 0.030°SL 042+ 0.021°SL 0.45 + 0.020°SL
ANt Q IF 0.21 0.15 + 0.033°SL 0.14 + 0.035°5L 0.09 + 0.038°SL
tPLH 0.93 0.86 + 0.039°SL 0.85 + 0,040°SL 0.85 + 0.040°SL
1PHL 0.78 0.73 + 0.027°SL 074+ 0.021°SL 0.77 + 0.020°SL
CKto Q@ R 0.30 0.12 + 0.088°SL 0.11 + 0.092°SL 0.09 + 0.093'SL
I 0.18 0.11 + 0.034°SL 0.10 + 0.036°SL 0.07 + 0.038°SL
tPLH 0.90 0.82 + 0.039°5L 0.82 + 0.040°SL 0.81 + 0.040°SL
TPHL 0.74 0.68 + 0.027°5L 0.70 + 0.021°SL 0.73 + 0.020°SL
EtoQ R 0.30 0.12 + 0.088°SL 0.11 + 0.092°SL 0.09 + 0.093°SL
3 0.18 0.11 + 0.034°SL 0.10 + 0.036°5L 0.07 + 0.038°SL
tPLH 0.7 0.69 + 0.040°SL 0.69 + 0.040°SL 0.69 + 0.040°SL
ANto QN R 0.29 0.1 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
PLH 0.69 0.60 + 0.041°SL 0,61 + 0.040°SL 061 + 0.040°5L
TPHL 0.72 0.66 + 0.026°SL 0.68 + 0.021°SL 0.71 + 0.020°SL
CKlo QN R 0.8 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
3 0.18 0.11 + 0.034°SL 0.1 + 0.036°SL 0,08 + 0.038°SL
PLH 0.65 0.56 + 0.041°SL 0.57 + 0.040°SL 0.57 + 0.040°SL
TPHL 0.68 0.63 + 0.026°SL 0.64 + 0.021°SL 0.68 + 0.020°SL
Eto QN R 0.28 0.11 +0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°5L
3 0.18 0.11 +0,035°SL 0.11+ 0.036°SL 0.08 + 0.038°SL

*Rangel : SL < 3.00, *Range2:3.00= SL<20.00, *Range3:20.00 < SL

FG2 Timing Requirements
alues for typical process, 25.00°C, 5.00V}

HDA9000-5.0V-rev. 1

Parameter Symbol Value [ns]
Putse Width Low (CK) tPWL 0.920
Puise Width Low (E) tPWL 0.920
Puise Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Puise Width High (E) tPWH 0.920
Input Hold Time (D to CK) tHD 0.287
Input Hold Time (D to E) tHD 0.233
Input Setup Time (D to CK) tSU 0.233
Input Setup Time (D to E) tsu 0.287
Recovery Time (RN) tRC 0.139
Recovery Time (RN) tRC 0.139
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FG2X4
4-Bit D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

Inputs: DO, D1, D2, D3, E, CK, RN FG2X4
Outputs: QO, Q1, Q2, Q3, —Da @ —a
QNO, QN1, QN2, QN3 —] D1 a1 —n
Input Loading (SL): D2 Q2 —=a
-Do, D1,D2,D3: 3 B D3 Q=
-E, CK:1 N
-RN:8 E aNt o—=m
Maximum Fanout (Rec. SL): All : 28 :@3> anNz o—a
Gate Count: 26 RN ON3 O—=
Symbol
D RN E CK [ Qn+1 QNn+1
1 1 e 0 1
1 1 1 e 1 0
X 1 0 X Qn QNn
X 0 X X 0 1
X 1 X RS Qn QNn
Truth Table
3 s & 5 8 3 3 3
a— o g p— o [} q —
FG2 FG2 FG2 Fe2

RN I

CK
Z 2 Z
Schematic
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FG2X4
4-Bit D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

FG2X4 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns) (SL: Standard Load)
Path Parameter %?a:y 2[%%] Delay Equations [ns]
* Range1* Range2* Range3*

TPHL 0.45 0.39 + 0.030°SL 0.42 + 0.021°SL 0.45 + 0.020°SL

RN to Q0 tF 0.22 0.15 + 0.033°SL 0.14 + 0.035°SL 0.09 + 0.038"SL
tPLH 136 128 + 0.039°SL 128 + 0.040°SL 127 + 0.040°SL

TPHL 103 0.97 + 0.027°SL 0.99 + 0.021°SL 1,01 +0.020°SL

CKto QO R 0.30 0.12 + 0.088°5L 011 +0092°SL 0.09 + 0.093°SL
TF 0.17 0.10 + 0.036°SL 0.10 + 0.037°SL 0.07 + 0.038°SL

1PLH 130 122 +0.039°SL 122 + 0.040°SL 122 + 0.040°SL

tPHL 0.97 0.92 + 0,027°SL 0.93 + 0.021°5L 0.96 + 0.020°SL

Eto Q0 'R 0.30 0.12 +0.088°SL 0.1+ 0.092°SL 0.09 + 0.093'SL
TF 0.17 0.10 + 0.036°SL 0.10 + 0.037°SL 0.07 + 0.038"SL

TPHL 0.45 0.39 + 0.031°SL 042+ 0.022°SL 0.45 + 0.020°SL

RN ‘to Q1 iF 0.22 0.16 + 0.035°SL 0.15 + 0.038"SL 0.09 + 0.041°SL
tPLH 1.36 108 + 0.041°SL 108 + 0.042°SL 127 + 0.045°SL

TPHL 1.03 0.97 + 0.028°SL 0.99 + 0.022°SL 7,01 + 0.020°SL

CKtoQ 1R 0.32 0.13 + 0.099°SL 0.12+0.101°SL 0.09 + 0.102°SL
IF 0.18 0.10 + 0.039°SL 0.10 + 0.040°SL 0.07 + 0.041°SL

tPLH 131 123 +0.041°SL 122 + 0.042°SL 121 +0.043°SL

tPHL 0.97 0.91 + 0.027°SL 0.93 + 0.022°SL 095 +0.021°5L

EtoQt R 0.32 0.13 + 0.099°SL 012+ 0.101°SL 0.09 + 0.102°SL
tF 018 0.10 + 0.039°SL 0.10 + 0.040°SL 0.07 + 0.041°SL

TPHL 0.45 0.39 + 0.031°5L 0.42 + 0.022°5L 0.45 + 0.020°SL

RN to @2 tF 022 0.16 + 0.035"5L 015 + 0.038°5L 0.09 + 0.041°5L
tPLH 136 128 + 0.041°5L 128+ 0.042°SL 127 +0.043°5L

TPHL 103 0.97 + 0.028°SL 0.99 + 0.022°SL 7,01 + 0.020°SL

CKto Q2 1R 0.32 0.13 + 0.098"SL 0.12 + 0.101°SL 0.09 + 0.102°SL
I 0.18 0.10 + 0.039°SL 0.10 + 0.040°SL 0.07 +0.041°5L

tPLH 131 123 +0.041°SL 122 + 0.042°SL 122 +0.043°5L

TPHL 0.97 0.97 +0.027°SL 0.93 + 0.022°SL 0.95 + 0.020°SL

EtoQ2 R 032 0.13 + 0.099°SL 012+ 0.101"SL 0.09 + 0.102°SL
tF 0.18 0.10 + 0.039°SL 0.10 + 0.040°SL 0.07 + 0.041°SL

tPHL 0.45 0.39 + 0.030°SL 0.42 + 0.021°SL 045 + 0.020°SL

RNto Q3 IF 022 0.15 + 0.033°SL 0.14 + 0.035°SL 0.09 + 0.038°SL
TPLH 136 128 + 0.039°SL 128 + 0.040°SL 127 + 0.040°5L

TPHL 103 0.97 + 0.027°SL 0.99 + 0.021°SL 7.01 + 0.020°SL

CK1o G3 iR 0.30 0.12 + 0.088°SL 0.11 + 0.092°SL 0.09 + 0.093°SL
i 0.17 0.10 + 0.036°5L 0.10 + 0.037°5L 0.07 + 0.038°SL

tPLH 130 122 + 0.039°SL 122 + 0.040°SL 122 +0.040°5L

TPHL 0.97 0.92 + 0.027°5L 0.93 + 0.021°SL 0.96 + 0.020°SL

Eto Q3 R 0.30 0.12 + 0.088°SL 017+ 0.092°SL 0.09 + 0.093°5L
G 0.17 0.10 + 0.036°SL 0.10 + 0.037°SL 0.07 + 0.038°SL

*Ranget : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00<SL

HDAS000-5.0V-rev. 1
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FG2X4

4-Bit D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

FG2X4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLla! 2[%%] Delay Equations [ns]
i Ranget* Range2* Range3*

tPLH 0.77 0.69 + 0.040°SL 0.69 + 0.040°SL 0.68 + 0.040°SL

RNto QN0 - =2 0.29 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
1PLH 0.93 0.85 + 0.040°SL 0.85 + 0.040°SL 0.85 + 0.040°SL

1PHL 114 1.09 + 0.028°SL 110 + 0.021°SL 1.14 + 0.020°SL

CKto QNO R 0.28 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
3 0.18 0.11+ 0.036°SL 0.1 +0.036°SL 0.08 + 0.038°SL

tPLH 0.88 0.80 + 0.040°SL 0.80 + 0.040°SL 0.80 + 0.040°SL

TPHL 1.09 1.03 + 0.027°5L 7.05 + 0.021°SL 1.08 + 0.020°SL

Eto GNO R 0.28 0.1+ 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
IF 0.18 0.11 + 0.036°SL 011 +0.036°SL 0.08 + 0.038°SL

TPLH 0.78 0.6 + 0.043°SL 0.69 + 0.042°SL 0.68 + 0.042"SL

RN o QN1 R 0.31 0.12 + 0.098"SL 010+ 0.101"SL 0.09 + 0.102°SL
1PLH 0.94 0.85 + 0.044°SL 0.86 + 0.043°5L 0.86 + 0.043°SL

TPHL 114 1.08 + 0.028°SL 1,10 + 0.022°SL 113 + 0.020°SL

CKto QN1 R 0.31 0.1+ 0,099°SL 0.10 +0.102°SL 0.09 + 0.102°SL
IF 0.19 041+ 0.037°SL 0.11 +0.038"SL 0.08 + 0.039°SL

PLH 0.88 0.80 + 0.043°SL 0.80 + 0.043°SL 0.80 + 0.043°SL

TPHL 1,08 103 + 0.028°SL 1.05 + 0.022°SL 1.08 +0.020°5L

Eto ON1 R 0.31 041+ 0.099"SL 0.10 + 0.102°5L 0.09 + 0.102°L
3 0.19 0.11+0037°5L 0.11 + 0.038°SL 0.08 + 0.039°5L

PLH 0.78 0.69 + 0.043°SL 0.69 + 0.042°SL 0.68 + 0.042°SL

ANtoQN2 o 0.31 0.12 + 0.098"SL 0.10 + 0.101°SL 0.09 + 0.102°SL
tPLH 0.94 0.85 + 0.044°SL 0.86 + 0.043°5L 0.86 + 0.043°SL

TPHL 114 1.08 + 0.028"SL 110+ 0.022°5L 1.13 + 0.020°SL

CKto QN2 R 0.31 0.1 + 0.099°SL 0.10 + 0.102°SL 0.09 + 0.102°SL
3 019 0.11 + 0.037°SL 0.11 + 0.038°SL 0.08 + 0.039°SL

tPLH 0.88 0.80 + 0.043°SL 0.80 + 0.043°5L 0.80 + 0.043°SL

TPHL 1,08 1.03 + 0.028°SL 1,05 +0.022°5L 1.08 + 0.020°SL

EtoQN2 R 0.31 0.1+ 0.099°5L 0.10 + 0.102°SL 0.09 + 0.102°5L
IF 0.19 011+ 0.037°SL 0.11 +0.038°SL 0.08 + 0.039°L

'PLH 0.7 0.69 + 0.040°SL 0.69 + 0.040°SL 0.68 + 0.040°SL

RNto QN3 == 0.09 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°SL
TPLH 0.93 0.85 + 0.040°SL 0.85 + 0.040°5L 0.85 + 0.040°SL

TPHL 114 109 + 0.028°SL 111 +0.021°SL 1.14+0.020°SL

CKo QN3 —p 0.28 0.1+ 0.088"SL 0.10 + 0.092°SL 0.08 + 0.092°SL
IF 0.18 011+ 0.036°SL 0.11 +0.036°SL 0.08 + 0.038°SL

1PLH 0.88 0.80 + 0.040°SL 0.80 + 0.040°SL 0.80 + 0.040°SL

TPHL 109 1,03 + 0.027°SL 1.05 + 0.021°5L 1,08 + 0.020°5L

Eto QN3 R 0.28 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.092°5L
tF 0.18 0.1+ 0.036°SL 0.1 +0.036"SL 0.08 + 0.038°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00< SL
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FG2X4

4-Bit D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

FG2X4 Timing Requirements
alues for typical process, 25.00°C, 5.00V]

HDAS000-5.0V-rev. 1

Parameter Symbol Value [ns}]
Pulse Width Low (CK) {PWL 0.998
Pulse Width Low (E) tPWL 1.077
Putse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Pulse Width High (E) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.561
Input Hold Time (DO to E) tHD 0.506
Input Hold Time (D1 to CK) tHD 0.561
Input Hold Time (D1 to E) tHD 0.506
Input Hold Time (D2 to CK) tHD 0.561
Input Hold Time (D2 to E) tHD 0.506
Input Hold Time (D3 to CK) tHD 0.561
Input Hold Time (D3 to E) tHD 0.506
Input Setup Time (DO to CK) tSU 0.069
Input Setup Time (DO to E) tsuU 0.123
Input Setup Time (D1 to CK) tSU 0.069
Input Setup Time (D1 to E) tSU 0.123
Input Setup Time (D2 to CK) tSU 0.069
Input Setup Time (D2 to E) tSU 0.123
Input Setup Time (D3 to CK) tSU 0.069
Input Setup Time (D3 to E) tSU 0.123
Recovery Time (RN) tRC 0.139
Recovery Time (RN) tRC 0.139
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FJ1/FJ1D2
JK Flip-Flop with Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: J, K, CK
Outputs: Q, QN FJ1
Input Loading (SL): All : 1 - -
Maximum Fanout (Rec. SL): All : J Q
FJ1: 28
FJ1D2: 56 > CK
Gate Count: .
FJ1: 9 - K aN b -
FJ1D2: 10
Symbol
J K CK Qn+1 QNn+1
0 1 A 0 1
1 0 A 1 0
0 0 wa Qn QNn
1 1 e QNn Qn
X X L Qn QNn
Truth Table

-
L% {;1{} ON

J

Schematic

‘ ——Eﬁ%
3-450

HDAS000-5.0V-rev. 1 © 1996 ASPEC Technology, inc.




FJ1

JK Flip-Flop with Positive Edge Trigger

FJ1 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when iR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ﬂ:y 2{%%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.77 0.69 + 0.039*SL 0.69 + 0.040*SL 0.68 +0.040*SL
tPHL 0.72 0.66 + 0.030*SL 0.69 + 0.022*SL 0.73 +0.020*SL

CKtoQ R 0.29 0.11 + 0.088°SL 0.1+ 0.091"SL 0.08 +0.092"SL
tF 0.21 0.13 + 0.039*SL 0.14 + 0.036*SL 0.11 +0.037*SL
tPLH 0.56 0.48 + 0.040*SL 0.48 + 0.040*SL 0.48 +0.040*SL
tPHL 0.56 0.50 + 0.027*SL 0.52 + 0.021*SL 0.55 + 0.020*SL

CKtoON iR 0.28 0.10 + 0.089°SL 0.10 + 0.092°SL 0.08 + 0.093"SL
tF 0.17 0.10 + 0.035*SL 0.10 + 0.037*SL 0.07 +0.038"SL

*Ranget : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL

FJ1 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.506
Input Setup Time (K to CK) tSU 0.452
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FJ1D2
JK Flip-Flop with Positive Edge Trigger, 2X Drive

FJ1D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T_liy 2[%3] Delay Equations [ns}]

' Range1* Range2* Range3*
tPLH 0.81 0.77 + 0.020*SL 0.77 +0.020"SL 0.76 + 0.020*SL
tPHL 0.76 0.73 +0.019*SL 0.74 +0.013*SL 0.79 + 0.011*SL

CKo Q R 021 0.12 + 0.044°SL 0.12 + 0.046°SL 0.09 + 0.047°SL
tF 0.20 0.15 + 0.022*SL 0.16 +0.018*SL 0.16 + 0.018*SL
tPLH 0.56 0.51 +0.021*SL 0.52 +0.020*SL 0.52 + 0.020"SL
tPHL 0.57 0.53 +0.017*SL 0.55 +0.012*SL 0.58 + 0.010*SL

CKto QN R 0.20 0.12 + 0.042°SL 0.11 +0.046°SL 0.09 + 0.047°SL
tF 0.16 0.13 + 0.016*SL 0.12+0.018*SL 0.11 +0.019*SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL£20.00, *Range3:20.00 <SL
FJ1D2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL. 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.506
Input Setup Time (K to CK) tSU 0.452
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FJ1S/FJ1SD2
JK Flip-Flop with Scan, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: J, K, CK, TI, TE

Outputs: Q, QN
Input Loading (SL): FUIS
-J, K CK, Ti: 1 ) Q—=a
Maxi -TFE:2 t (Rec. SL): All Ok
aximum Fanout (Rec. SL): All : - ‘
FJ1S: 28 K
FJ1SD2:56 '
Gate Count: = T
FJ1S: 11 B TE QN Oo—n
FJ1SD2:12
Symbol
%
J K T TE CK | Qn+1  QNn+i ‘
0 1 X o I 0 1
1 0 X 0 e 1 0
0 0 X 0 A Qn QNn
1 1 X 0 e QNn Qn
X X X W Qn QNn
X X 0 1 A 0 1
X X 1 1 e 1 0
Truth Table

CK

L
=
1

Ryl e B

4]
T,

L
o

? Schematic
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FJ1S
JK Flip-Flop with Scan, Poditive Edge Trigger, 1X Drive

FJ1S Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %?-h! 2[,5%] Delay Equations [ns}]

' Ranget* Range2* Range3*
tPLH 0.64 0.55 + 0.042*SL 0.56 + 0.040*SL 0.56 +0.040*SL
tPHL 0.64 0.57 + 0.033*SL 0.60 +0.023*SL 0.66 + 0.020*SL

CKtoQ R 0.30 0.13 + 0.087°SL 0.11 + 0.092°SL 0.09 + 0,093°SL
tF 0.22 0.14 + 0.040*SL 0.15 + 0.036*SL 0.13 + 0.037*SL
tPLH 0.78 0.70 + 0.039*SL 0.70 +0.040*SL 0.70 + 0.040*SL
tPHL 0.7 0.66 + 0.026*SL 0.68 +0.021*SL 0.69 +0.020*SL

CKto QN R 0.28 0.11 + 0.088°SL 0.09 + 0.092°5L 0.08 + 0.092°SL
tF 0.17 0.10 + 0.035*SL 0.09 +0.037*SL 0.06 +0.038*SL
*Range1 : SL. < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00< SL
FJ1S Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (TIto CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.725
Input Setup Time (K to CK) tSU 0.670
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (T1to CK) tSU 0.889
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FJ1SD2

JK Flip-Flop with Scan, Positive Edge Trigger, 2X Drive

FJ1SD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_I a=y 2[?)7)] Delay Equations [ns])

' Ranget* Range2* Range3*
tPLH 0.63 0.59 +0.022*SL 0.60 + 0.020*SL 0.60 + 0.020*SL
tPHL 0.64 0.60 + 0.021*SL 0.62 + 0.014*SL 0.68 + 0.011*SL

CKtoQ R 0.22 0.14 + 0.042°SL 0.13 + 0.046°SL 0.10 + 0.047°SL
tF 0.20 0.16 + 0.021*SL 0.17 + 0.018*SL 0.17 + 0.018*SL
tPLH 0.83 0.79 + 0.018*SL 0.79 + 0.019"SL 0.78 + 0.020*SL
tPHL 0.76 0.73 + 0.016*SL 0.75 + 0.012*SL 0.78 + 0.010*SL

CKto QN R 0.20 0.12 + 0.043°SL 0.1 + 0.046°SL 0.08 + 0.047°SL
tF 0.15 0.12 +0.019*SL 0.12 + 0.018*SL 0.10 + 0.019*SL
*Range1 : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3: 20.00 < SL
FJ1SD2 Timing Requirements
alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns}]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.725
Input Setup Time (K to CK) tsU 0.670
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (Tl to CK) tSU 0.889
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FJ2/FJ2D2

JK Flip-Flop with Reset, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: J, K, CK, RN
Outputs: Q, QN FJ2
Input Loading (SL): —J QF—m=
-J, K, CK: 1
-RN: 2 > CK
Maximum Fanout (Rec. SL): All :
FJ2: 28 — K N BD—a
FJ2D2: 56 RN 4
Gate Count:
FJ2: 10
FJ2D2: 11
Symbol
K RN CK Qn+1  QNn+1
0 1 1 e 0 1
1 0 1 A 1 0
0 0 1 A Qn QNn
1 1 1 A QNn Qn
X X 1 L Qn QNn
X X 0 X 0 1
Truth Table

—
LEs

g

]
—4 P

L
e

, ___dqiigk

RN

Schematic

b A

QN
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FJ2

JK Flip-Flop with Reset, Positive Edge Trigger, 1X Drive

FJ2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]} (SL: Standard Load)
Path Parameter %tliyzl'a%] Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.93 0.85 + 0.042*SL 0.85 + 0.040*SL 0.85 +0.040*SL
tPHL 0.74 0.68 + 0.031*SL 0.71 + 0,022*SL 0.76 + 0.020*SL

CKoQ R 032 0.15 + 0.089°SL 0.14 + 0.090°SL 0.1 + 0.092°SL
tF 0.22 0.14 + 0.038*SL 0.15 + 0.036*SL 0.12 + 0.037"SL
tPHL 0.53 0.46 + 0.034*SL 0.50 + 0.022*SL 0.54 + 0.020*SL

ANt Q tF 0.25 0.19 + 0.033°SL 0.19 + 0.034°SL 0.12 + 0.037°SL
tPLH 0.57 0.49 + 0.040*SL 0.49 + 0.040*SL 0.49 +0.040*SL
tPHL 0.61 0.55 + 0.028*SL 0.57 + 0.021*SL 0.60 +0.020*SL

CKto QN R 0.28 0.1 + 0.090"SL 0.10 + 0.092°SL 0.08 + 0.093"SL
tF 0.18 0.11 + 0.035*SL 0.10 + 0.038*SL 0.08 +0.039*SL
tPLH 0.77 0.69 + 0.041*SL 0.70 + 0.040*SL 0.69 +0.040*SL
ANto QN tR 0.29 0.11 + 0.089"SL 0.10 + 0.092*SL 0.08 +0.093*SL
*Range1:SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00<SL
FJ2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hoid Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Setup Time {J to CK) tSU 0.616
Input Setup Time (K to CK) tSU 0.452
Recovery Time (RN) tRC 0.139
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FJ2D2

JK Flip-Flop with Reset, Positive Edge Trigger, 2X Drive

FJ2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (SL: Standard Load)
Path Parameter %T_I:y 2[,(,’3] Delay Equations [ns]
' Range1* Range2* Range3*

1PLH 0.99 0.94 + 0,023°SL 0,95 + 0.020°SL 0.95 + 0.020°SL

TPHL 0.78 0.75 + 0.099°SL 0.76 + 0.013°SL 0.81 +0.011°SL

CKtoQ R 0.25 0.16 + 0.045°SL 0.16 + 0.046°SL 0.14 + 0.047°SL
IF 0.20 0.17 + 0.018°SL 0.17 + 0.018°SL 0.16 + 0.018"SL

TPHL 0.53 0.48 + 0.022°SL 0.51 +0.013°SL 0.57 + 0.010°SL

RANto Q 3 0.23 0.20 + 0.019°SL 0.21 +0.016°SL 0.18 + 0.017°SL
PLH 0.56 0.52 + 0.021°SL 0.52 + 0.020°SL 0.52 + 0.020°SL

tPHL 0.62 0.58 + 0.017"SL 0.60 + 0.012°SL 0.63 + 0.010°SL

CKto QN R 0.20 0.12 + 0.043°SL 0.1 + 0.046°SL 0.09 + 0.047°SL
1F 017 0.13 + 0,018"SL 0.13 + 0.018SL 0.12 + 0.019°SL

PLH 0.77 0.73 + 0,021°SL 0.73 + 0.020°SL 0.73 + 0.020°SL

RNto QN R 0.21 0.12 + 0.044°SL 0.12 + 0.046°SL 0.09 + 0.047°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00< SL

FJ2D2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Puise Width Low (CK) tPWL 0.920
Puise Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.616
Input Setup Time (K to CK) tSU 0.452
Recovery Time (RN) tRC 0.139
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FJ2S/FJ2SD2
JK Flip-Flop with Reset, Scan, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: J, K, CK, TI, TE, RN

Outputs: Q, QN FJ2S
Input Loading (SL): —J Q—=
-J,K CK, TI: 1 1> CK
-TE,RN: 2 K
Maximum Fanout (Rec. SL): All :
FJ2S: 28 i A
FJ2SD2: 56 B—TE gy NP
Gate Count:
FJ2s: 12
FJ2sD2: 13 Symbol
J K RN T TE CK Qn+1 QNn+1
0 1 1 X 0 e 0 1
1 0 1 X 0 e 1 0
0 0 1 X 0 A Qn QNn
1 1 1 X 0 A QNn Qn
X X 1 X 0 s Qn QNn
X X 0 X X X 0 1
X X 1 0 1 A 1
X X 1 1 1 A 1 0
Truth Table

CK

L

11 QN

. 4@ Schematic

RN
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FJ2s
JK Flip-Flop with Reset, Scan, Positive Edge Trigger, 1X Drive

FJ2S Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) {SL: Standard Load)
Path Parameter %?,:y 2[?)3] Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 0.77 0.68 + 0.047*SL 0.69 +0.043"SL 0.70 + 0.043*SL
tPHL 0.67 0.60 + 0.035*SL 0.64 + 0.023*SL 0.70 + 0.020*SL

CKtoQ R 0.36 0.16 + 0.099°SL 0.16 + 0.100°SL 0.12+ 0.101°SL
tF 0.24 0.16 + 0.040*SL 0.17 +0.037*SL 0.15 + 0.038*SL
tPHL 0.55 0.48 + 0.037*SL 0.52 + 0.023*SL 0.58 + 0.020*SL

RNt Q tF 0.27 0.19 + 0.038°5L 0.20 + 0.035°SL 0.15 + 0.037°SL
tPLH 0.84 0.76 + 0.041*SL 0.76 + 0.041*SL 0.75 + 0.041*SL
tPHL 0.85 0.80 +0.027*SL 0.82 + 0.021*SL 0.84 + 0.020*SL

CKtoQN R 0.30 0.11 + 0.093°SL 0.10 + 0.096"SL 0.08 + 0.097°SL
tF 0.18 0.11 +0.035*SL 0.11 +0.036*SL 0.08 + 0.038*SL
tPLH 0.73 0.64 + 0.040*SL 0.64 +0.041*SL 0.64 + 0.041*SL
AN o QN R 0.30 0.11 + 0.093°SL 0.10 + 0.096°SL 0.09 + 0.097"SL
*Ranget : SL < 3.00, *Range? :3.00 £ SL £ 20.00, *Range3:20.00 < SL
FJ2S Timing Requirements
alues for typical process, 25.00°C, 5.00V}
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (TI to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.725
Input Setup Time (K to CK) tsy 0.670
Input Setup Time (TE to CK) tSU 0.834
Input Setup Time (T to CK) tSU 0.889
Recovery Time (RN) tRC 0.139
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FJ2SD2

JK Flip-Flop with Reset, Scan, Positive Edge Trigger, 2X Drive

FJ2SD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %T_I:y 2[?)%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.76 0.71 + 0.025*SL 0.72 + 0.022*SL 0.74 + 0.021*SL
tPHL 0.67 0.63 + 0.022*SL 0.65 + 0.014*SL 0.72 +0.011*SL

CKtoQ iR 0.27 0.18 + 0.045°SL 0.17 + 0.048°SL 0.14 + 0.050°SL
tF 0.22 0.17 + 0.023*SL 0.18 + 0.019*SL 0.19 + 0.019*SL
tPHL 0.55 0.50 + 0.023*SL 0.53 + 0.014*SL 0.60 +0.011*SL

RNtoQ tF 025 0.21 + 0.022°SL 0.22 + 0.018°SL 0.21 +0,018"SL
tPLH 0.88 0.84 + 0.018"SL 0.84 + 0.019"SL 0.83 + 0.020*SL
tPHL 0.91 0.88 + 0.016*SL 0.89 + 0.012*SL 0.93 +0.010*SL

CKtoGN R 0.21 0.12 + 0.042°SL 0.11 + 0.046"SL 0.09 + 0.047°SL
tF 0.17 0.13+0.019*SL 0.14 + 0.018*SL 0.12 +0.018*SL
tPLH 0.76 0.73 + 0.018"SL 0.72 + 0.019*SL 0.71 +0.020"SL
RNt QN [™p 021 0.12 + 0.043°SL 0.11 + 0.046°SL 0.09 + 0.047°SL
*Range1 : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00 < SL
FJ2SD2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low {CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (T1 to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.725
Input Setup Time (K to CK) tSU 0.670
Input Setup Time (TE to CK) tsy 0.834
Input Setup Time (Tl to CK) tSU 0.889
Recovery Time (RN) tRC 0.139
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FJ4/FJ4D2
JK Flip-Flop with Reset, Set, Posistive Edge Trigger, 1X Drive or 2X Drive

Inputs: J, K, CK, SN, RN
Outputs: Q, QN
Input Loading (SL): SN
-J, K CK: 1 - J al—a
-SN, RN: 2 FJ4
Maximum Fanout (Rec. SL): All : —> oK
FJ4: 28
FJ4D2: 56 B—K RN ON p—=
Gate Count:
FJ4: 11 I
J K RN SN CK Qn+1  QNn+1
0 1 1 1 v 0 1
1 0] 1 1 wa 1 0
0 0 1 1 A Qn QNn
1 1 1 1 A QNn Qn
X X 1 1 s Qn QNn
X X 0 1 X 0
X X 1 0 X
X X 0 0 X 0
Truth Table
S,
_|
i[i; i

A

1
.

K _—qﬁ Schematic

&

8
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FJ4

JK Flip-Flop with Reset, Set, Positive Edge Trigger, 1X Drive

FJ4 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T_I:yzl'a%] Delay Equations [ns]
i Ranget* Range2* Range3*

TPLH 0.80 0.72 + 0.042°SL 073+ 0039°5L 0.72 + 0.040°SL

SNto @ R 0.33 0.15 + 0.087°SL 0.14 + 0.090°SL 0.10 + 0.092°5L
1PLH 0.94 0.86 + 0.042°SL 0.86 + 0.040°SL 0.86 + 0.040°SL

TPHL 0.82 0.76 + 0.031°SL 0.79 + 0.022°SL 0.84 + 0.020°5L

CKo @ R 0.33 0.15 + 0.088°SL 0.14 + 0.090°SL 0.17 + 0.092°L
tF 0.22 0.16 + 0.034°SL 015+ 0.036°SL 012+ 0.037°SL

tPLH 0.42 0.34 + 0.044°SL 0.35 + 0.040°SL 0.35 + 0.040°SL

tPHL 0.54 0.47 + 0.035°SL 051+ 0.022°SL 0.56 + 0.020°SL

RNt Q R 0.33 0.16 + 0.085°SL 0.15 + 0.090°SL 0.11 +0.092°5L
i 0.26 0.19 + 0.036°SL 0.19 + 0.034°SL 0.13 + 0.037°SL

1PLH 0.30 0.22 + 0.042°SL 0.02 + 0.040°SL 022 + 0.040°SL

TPHL 0.46 0.30+ 0.031°SL 0.42 + 0.022°SL 0.46 + 0.020°SL

SNto QN 1R 0.31 0.14 + 0.087°SL 0.13 + 0.091°SL 0.09 + 0,093°SL
tF 0.22 0.15 + 0.035°SL 015+ 0.036°SL 0.10 + 0.038°SL

tPLH 0.65 0.56 + 0.042°SL 0.57 + 0.040°SL 0.57 + 0.040°SL

tPHL 0.61 0.55 + 0.029°SL 0.57 + 0.021°SL 0.60 + 0.020°SL

CKtoQN R | 030 0.13 + 0.088°5L 0.12 + 0.092°SL 0.10 + 0.093°SL
F 0.19 0.12 + 0.034°SL 0.17+0037°SL 0.08 + 0.039°SL

tPLH 0.85 0.77 + 0.042°SL 0.78 + 0.040°SL 0.77 + 0.040°SL

RNto QN R 0.31 013+ 0.087°SL 012+ 0.091°SL 0.09 +0.093°SL

*Ranget : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00< SL

FJ4 Timing Requirements
alues for typical process, 25.00°C, 5.00V]

HDA9000-5.0V-rev. 1

Parameter Symbol Value [ns]}
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.616
Input Setup Time (K to CK) tSU 0.452
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FJ4D2

JK Flip-Flop with Reset, Set, Positive Edge Trigger, 2X Drive

FJ4D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] {SL: Standard Load)
Path Parameter %le 2[,(,’%] Delay Equations [ns]
’ Ranget* Range2* Range3*

tPLH 0.86 0.81 + 0.023°SL 0.82 + 0.020°SL 0.82 + 0.020°SL

SNt Q R 0.5 0.17 + 0.044"SL 0.16 + 0.046°SL 0.13 + 0.047°SL
1PLH 1.00 0.96 + 0.023"SL 0.96 + 0.020°5L 0.97 + 0.020°SL

tPHL 0.87 0.84 + 0.019°SL 0.85 + 0.013°SL 0.90 + 0.011°SL

CKtoQ R 025 0.17 + 0.044°SL 0.16 + 0.046°SL 0.14 + 0.047°SL
G 0.21 0.16 + 0.021°SL 0.17 + 0.018"SL 0.17 + 0.018°SL

PLH 0.42 0.37 + 0.025°SL 0.38 + 0.021°SL 0.40 + 0.020°SL

tPHL 053 0.49 + 0.022°SL 0.52 + 0.014°SL 0.58 + 0.010°SL

ANtoQ R 026 0.18 + 0.043°SL 0.17 + 0.045°SL 0.14 + 0.047"SL
tF 024 0.20 + 0.021°SL 0.21 + 0.017°SL 0.20 + 0.017°SL

tPLH 0.30 0.26 + 0.023°SL 0.26 + 0.020°SL 0.27 + 0.020°SL

YPHL 0.46 042 + 0.019°SL 0.44 + 0.013°SL 0.49 + 0.010°SL

SNto QN 1R 023 0.15 + 0.044°SL 0.14 + 0.045'SL 0.12 + 0.046°SL
1F 0.21 0.17 + 0.018°SL 0.17 + 0.017°SL 0.15 + 0.018"SL

tPLH 0.65 0.60 + 0.023°SL 0.61 + 0.020°SL 0.62 + 0.020°SL

tPHL 0.62 0.59 + 0.018°SL 0.60 + 0.012°SL 0.64 + 0.010°SL

CKto QN R 0.23 0.14 + 0.043°SL 0.13 + 0.045SL 011+ 0.047°SL
tF 047 0.13 +0.018"SL 0.13 + 0.018°SL 0.12 + 0.019°SL

PLA 0.86 0.82 +0.022°5L 0.82 + 0.020°5L 0.83 + 0.020°SL

RN to QN R 0.23 0.14 + 0.044°SL 0.14 + 0.045"SL 011 + 0.047°SL

FJ4D2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]

“Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00<SL

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK}) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Setup Time (J to CK) tsy 0.616
Input Setup Time (K to CK) tSU 0.452
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FJ4S/FJ4SD2
JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: J, K, CK, TI, TE, SN, RN
Outputs: Q, QN
Input Loading (SL):

QN

-J. K, CK, Tl 1 SN
-TE, SN, BN: 2 — Qr—=
Maximum Fanout (Rec. SL): All : —>CK
FJas: 28 K £J4S
FJ4SD2: 56 -
Gate Count: B—TE gy QN D—n
FJ4S: 13
FJ4SD2: 14 I
Symbol
J K RN SN Ti TE CK Qn+1 QNn+1
0 1 1 1 X ] e 0 1
1 0 1 1 X o A 1 o]
0 0 1 1 X 0 | Qn QNn
1 1 1 1 X 0 v QNn Qn
X X 1 1 X 0 L Qn QNn
X X 0 1 X X X 0 1
X X 1 0 X X X 1 0
X X 0 0 X X X 0 0
X X 1 1 0 1 e 0 1
X X 1 1 1 1 | 1 0
Truth Table
CK
TE -4
._|
—«isi_ . o
CE e
T 1
T F A
L “{ L @a—

&

!

i

Schematic

HDA9000-5.0V-rev. 1
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FJ4S

JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 1X Drive

FJ4S Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLliy 2[5%] Delay Equations [ns]
Range1* Range2* Range3*
tPLH 0.98 0.89 + 0.044*SL 0.91 +0.040*SL 0.90 + 0.040*SL
SNtoQ R 0.33 0.16 + 0.087°SL 0.15 + 0.090°SL 0.1 + 0.092°SL
tPLH 0.77 0.68 + 0.044*SL 0.69 +0.040*SL 0.70 + 0.040*SL
tPHL 0.70 0.63 + 0.034*SL 0.67 +0.023*SL 0.73 +0.020*SL
CK1o Q@ R 0.34 0.16 + 0,089°SL 0.15 + 0.090°SL 0.12 + 0.092"SL
tF 0.23 0.16 +0.038"SL 0.16 +0.037*SL 0.14 +0.038*SL
tPLH 0.42 0.33 + 0.044*SL 0.34 +0.040*SL 0.34 +0.040"SL
tPHL 0.54 0.46 + 0.035*SL 0.50 + 0.023"SL 0.57 + 0.020"SL
RNt Q R 0.34 0.17 + 0.086°SL 0.15 + 0.090°SL 0.11 + 0.092°SL
tF 0.26 0.18 + 0.039"SL 0.19 +0.035*SL 0.15 + 0.037*SL
tPLH 0.32 0.23 + 0.043*SL 0.24 +0.040*SL 0.24 + 0.040*SL
tPHL 0.44 0.38 + 0.031"SL 0.41 + 0.021*SL 0.44 +0.020"SL
SNto QN R 0.31 0.14 + 0.087°SL 013 +0.091°SL 0.09 + 0.092°SL
tF 0.21 0.15 + 0.033*SL 0.14 +0.035"SL 0.09 +0.038*SL
tPLH 0.95 0.87 + 0.039*SL 0.87 +0.039*SL 0.87 +0.040"SL
tPHL 0.85 0.80 + 0.027"SL 0.81 +0.021"SL 0.84 + 0.020"SL
CKto QN R 0.30 0.13 + 0.088°SL 0.12 +0.091°SL 0.09 + 0.092°SL
tF 0.18 0.11 +0.036*SL 0.11 +0.036*SL 0.07 +0.038*SL
tPLH 0.79 0.71 + 0.039*SL 0.71 +0.039"SL 0.71 +0.040"SL
RNto QN R 0.30 0.13 + 0.087°SL 0.12 + 0.091°SL 0.09 + 0.092°SL
*Range1 : SL <3.00, *Range2:3.00 = SL=20.00, *Range3:20.00<SL
FJ4S Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time {J to CK) sy 0.725
Input Setup Time (K to CK) tSU 0.780
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FJ4S

JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 1X Drive

FJ4S Timing Requirements

HDAS000-5.0V-rev. 1

Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Input Setup Time (TE to CK) tSU 0.998
Input Setup Time (Tl to CK) tSU 0.998
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FJ4SD2
JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 2X Drive

FJ4SD2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns]) (SL: Standard Load)
Path Parameter %tla! 2[?)?)] Delay Equations [ns]
. " Range1* Range2* Range3*

PLH 0.98 0.93 + 0.024°SL 0.94 + 0.021°SL 0.96 + 0.020°5L

SNt @ 1R 0.26 0.17 + 0.043°SL 0.17 + 0.045°SL 0.14 + 0.046"SL
tPLH 0.76 0.71 + 0.025°SL 0.72 + 0.021°SL 0.74 + 0.020°SL

tPHL 0.70 0.66 + 0.021°SL 0.68 + 0.014°SL 0.74 + 0.011°SL

CKtoQ R 0.26 0.17 + 0.045°SL 0.17 + 0.045°SL 0.14 + 0.046°SL
iF 0.21 0.17 + 0.020°SL 0.18 + 0.019°L 0.18 + 0.018"SL

tPLH 0.41 0.36 + 0.025°SL 0.37 + 0.021°5L 0.39 + 0.020°SL

tPHL 053 0.49  0.021°SL 0.51 + 0.014°SL 0.58 +0.011°SL

ANtoQ R 0.26 0.18 + 0.043°SL 0.17 + 0.045°SL 0.14 + 0.046°SL
tF 0.24 0.19 + 0.022°SL 0.21+0018"SL 0.20 + 0.018"SL

tPLH 0.32 0.27 + 0.023°SL 0.28 + 0.020°SL 0.29 + 0.020°SL

tPHL 0.45 0.41 +0.019°SL 043+ 0.012°SL 047 + 0.010°SL

SNto GN R 0.23 0.15 + 0.042°SL 0.14 + 0.045°SL 0.11 + 0.046°SL
tF 0.20 0.17 + 0.015°SL 0.16 + 0.017°SL 0.14 + 0.018°SL

tPLH 101 0.97 + 0.020°SL 0.97 + 0.020°SL 0.97 + 0.020°SL

tPHL 0.91 0.87 + 0.016°SL 0.89 + 0.012°SL 0.92 + 0.010°SL

CKtoQN 1R 0.23 0.14 + 0.044°SL 0.14 + 0.045°SL 0.11 + 0.047°5L
tF 017 0.14 + 0.017°SL 013+ 0.018°SL 0.12 + 0.018°SL

tPLH 0.85 0.80 + 0.020°SL 0.81 + 0.020°SL 0.80 + 0.020°5L

RNto GN R 0.23 0.14 + 0.044°SL 0.14 + 0.045°SL 0.11 +0.046°5L

*Range1:SL<3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

FJ4SD2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) PWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (J to CK) tHD 0.000
Input Hold Time (K to CK) tHD 0.000
Input Hold Time (TE to CK) tHD 0.000
Input Hold Time (Tl to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.725
Input Setup Time (K to CK) tSU 0.780
Input Setup Time (TE to CK) tSU 0.998
Input Setup Time (T to CK) tSU 0.998
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FJ4SD2
JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 2X Drive

FJ4SD2 Timing Requirements

alues for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FT2/FT2D2
Toggle Flip-Flop with Reset, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: CK, RN

Outputs: Q, QN

Input Loading (SL): Q—=n
-CK:1
-RN: 2 FT2

Maximum Fanout (Rec. SL): All :
FT2: 28

FT2D2: 56 B—>CK gy OGN O—R
Gate Count:

FT2: 7
FT2D2: 8

Symbol

RN CK Qn+1 QNn+1
1 i QNn Qn
0 X 0 1

Truth Table

i
o
L

i § ]

QN

RN

}L
=
fu—

Schematic
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Toggle Flip-Flop with Reset, Positive Edge Trigger, 1X Drive

FT2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %eLI:y 2[.,(,’30] Delay Equations [ns]
Range1* Range2* Range3*

PLH 0.87 0.79 + 0.040°SL 0.80 + 0.040°SL 0.79 + 0.040°SL

TPHL 0.69 0.64 + 0.028°SL 0.66 + 0.021°SL 0.69 + 0.020°SL

CKwo Q R 0.31 0.13 + 0.087°SL 0.12 +0.097°SL 0.09 + 0.092°SL
3 0.19 0.12 + 0.034°SL 0.12 + 0.036°SL 0.09 + 0.038°SL

PHL 0.48 0.42 + 0.032°SL 0.45 + 0.021°SL 0.48 + 0.020°SL

RNt Q IF 0.23 0.16 + 0.035°SL 0.16 + 0.034°SL 0.10 + 0.037°SL
tPLH 057 0.49 + 0.041°SL 0.49 + 0.040°SL 0.49 + 0.040°SL

1PHL 0.60 0.55 + 0.028°SL 057 +0.021°SL 0.59 + 0.020°SL

CKto QN R 0.29 0.11 + 0.088°SL 0.10 + 0.092°SL 0.08 + 0.093°SL
tF 0.18 0.1+ 0.037°SL 0.1 +0.037°SL 0.08 + 0.039°SL

1PLH 0.77 0.69 + 0.040°SL 0.70 + 0.040°SL 0.69 + 0,040°SL

RN to QN R 0.29 0.11 + 0.090°SL 0.11 +0.092°SL 0.08 + 0.093°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

FT2 Timing Requirements

Values for typical process, 25.00°C, 5.00V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Recovery Time (RN) tRC 0.139
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FT2D2

Toggle Flip-Flop with Reset, Positive Edge Trigger, 2X Drive

FT2D2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %,Lh! 2[%%] Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.94 0.89 + 0.021*SL 0.90 + 0.020*SL 0.89 + 0.020*SL
tPHL 0.74 0.71 +0.017*SL 0.72 +0.012*SL 0.76 + 0.010*SL

CKo @ R 0.24 0.15 + 0.046°SL 0.15 + 0.046°SL 0.12 + 0.047°SL
tF 0.17 0.13 + 0.019*SL 0.14 +0.018"SL 0.13 + 0.018*SL
tPHL 0.48 0.44 + 0.020*SL 0.46 + 0.013*SL 0.51 +0.010"SL

ANt Q tF 0.21 0.18 + 0.017"SL 0.18 + 0.017°SL 0.16 + 0.018"SL
tPLH 0.56 0.52 + 0.021*SL 0.53 + 0.020*SL 0.53 + 0.020*SL
tPHL 0.61 0.58 + 0.018*SL 0.60 +0.012*SL 0.63 +0.010*SL

CKto QN R 0.20 0.12 + 0.044"SL 0.11 + 0.046"SL 0.09 + 0.047°SL
tF 0.17 0.13 + 0.019*SL 0.13 +0.018*SL 0.12 +0.019*SL
tPLH 0.77 0.73 + 0.021*SL 0.73 + 0.020*SL 0.73 + 0.020*SL
ANt ON R 0.21 0.12 + 0.042°SL 0.11 + 0.0467SL 0.09 + 0.047°5L
*Range1: SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL
FT2D2 Timing Requirements
Values for typical process, 25.00°C, 5.00V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Recovery Time (RN) tRC 0.139
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Busholder

Inputs: Y
Outputs: Y

Input Loading (SL): 2

Gate Count: 2

Schematic

BH

Symbol

HDAS000-5.0V-rev. 1
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