ASPEC

TECHNOLOGY

ASPEC Technology, Inc.

0.35 Micron

Gate Array Products

HDA® 10000
(TSMC Polycide SPQM 3.3V Process)

3.3V

Macrocell Databook

October 1997



dad
矩形


OOOOOOOOOO

0.35
micron

HDA®10000

(TSMC
Polycide
SPQM 3.3V
Process)

Gate
Array
Products

3.3V

Macrocell
Databook

October
1997

ASPEC

TECHNOLOGY

0.35 micron

HDA®10000
(TSMC
Polycide
SPQM 3.3V
Process)

Gate Array
Products

3.3V

Macrocell
Databook

October 1997




ASPEC

TECHNOLOGY

HDA®10000

(TSMC Polycide SPQM
3.3V Process)

Gate Array
Products

0.35 micron

3.3V
Macrocell
Databooks

October
1997




Table of Contents

Page No.
Chapter 1: Introduction to TSMC’s 3.3V process, 3.3V 0.35um Products
R = o T [0 Tt 0 L= o3 ] o) 4o o PRSP 1-1
I O AN 11 o] o Lo ¢ 1-1
G T o = = PP PRPOPPPRP 1-2
1.4 Special pad DESCHPLIONS ......cc.uuiiiiiiiiieie e e e e s e e e e e e e e e ennnnns 1-3
1.5 VDD and VSS Rules and GUIdElINES...........coocuuiiieiiiiiieeeiiiieee e 1-4
1.6 Propagation DEIAYS .......cccooiiiiuiiiiiieiii e s e e e e e e e 1-8
R A = Tor €= T = PRSP 1-11
1.8 Dedicated Corner VDD/VSS Pads .......cceeveiiiiiiieiiiiiiiee et siieee e 1-12
Chapter 2: DC Characteristics
2.1 VDD =3.3V 10%, junction temperature range -55t0 +12%..........cccccvvvveunenn 2-1
2.2 Absolute Maximum RatiNgS.........ccccuviiiiiiiieeee e e e e e e e e e e e e e e 2-2
Chapter 3: Internal Macrocells
3.1 SUMMATY TADIES ...coiiiiie e 3-2
3.2 Logic Cells
AD2D2 2 INPUL AND 2X DIIVE c.vvviiiiiie ettt 3-20
AD2D4 2 INPUL AND 4X DIIVE c.vveiiiiiie ettt ettt 3-20
AD2D6 2 INPUt AND BX DIIVE c..veiiiiie ettt 3-20
AD3 3 INPUL AND LX DIIVE ...ttt 3-22
AD3D3 3 INPUL AND BX DIIVE c.vviiiiiiie ettt ettt 3-22
AD3D5 3 INPUL AND SX DIIVE c.vviiiiiee ettt ettt 3-22
AD3D8 3 INPUL AND BX DIIVE .evviiiivieeciiee ettt 3-22
AD4D2 4 INPUL AND 2X DIVE ...ttt 3-26
AD4D4 4 INPUL AND 4X DIVE c...vveeeiie ettt 3-26
AD4D6 4 INPUL AND BX DIVE ...ttt 3-26
AD5 51NPUt AND LX DFIVE ...ttt 3-30
AD5D3 5 INPUL AND 3X DIIVE c.vviiiiiiieiciiee ettt 3-30
AD5D6 5 INPUt AND BX DIIVE ..veiiiiiiecciiee ettt 3-30
AO21 2-AND int0 2-NOR 1X DIiVE .....ueeeivie ettt 3-34
AO21D2  2-AND into 2-NOR 2X DIVE ......cccuvieiiiieeiiee et ctie et 3-34
AO21D4  2-AND into 2-NOR 4X DIVE ......cccvieiiiiieiiei ittt 3-34
AO21D6  2-AND into 2-NOR BX DIVE ......cccuveeiiiieiiie i sttt 3-34
AO21lI 2-AND int0 2-OR 1X DIVE ...cccviieiiie et ettt 3-38
AO021ID3  2-AND into 2-OR 3X DIVE ..cvvieiiiiiieciiee ettt 3-38
AO21ID5 2-AND into 2-OR 5X DIVE ..cvvveeiiiieciiiie et 3-38
AO021ID8  2-AND into 2-OR 8X DIVE ....vvveeiuiieiciiee et ciee et 3-38
A0211 2-AND into 3-NOR 1X DIiVE .....veeeivieeciie ettt 3-42
A0211D2 2-AND into 3-NOR 2X DIVE ......ccviieciiiieiiii ettt 3-42
A0211D3 2-AND into 3-NOR 3X DIVE ......ccvvieiiiieeiiii et ctie et 3-42
A0211D7 2-AND into 3-NOR 7X DIVE ......cccvieiciiieeiiiieeiee ettt 3-42
AO22 2 2-AND into 2-NOR LX DIVE ....cccovieeiiiee it et 3-46
A022D2 2 2-AND int0 2 NOR 2X DIVE ......veeecuiieeiiie ettt 3-46
A022D3 2 2-AND into 2-NOR 3X DIiVE ....c.veeeciiie ettt 3-46
A022D7 2 2-AND into 2-NOR 7X DIiVE ......vveeiiiie ettt 3-46
AO22A 2-AND and 2-invert-AND into 2-NOR 1X DFiVe ........ccevevieeeniiiinnnns 3-50
AO22D2A 2-AND and 2-invert-AND into 2-NOR 2X DrivVe ...........coooeeevvneneen. 3-50

iii
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



AO222 3 2-AND into 3-NOR LX DIiVE ....eeviiiiiiiie it 3-52

AO222D3 3 2-AND into 3-NOR with 3X Drive .........ccccciiiiiiiiiieieii, 3-52
AO222D7 3 2-AND into 3-NOR with 5X Drive ........ccoccciiiiiiiiieieiiiie, 3-52
AO222A  Inverting 2-0f-3 majority 1X DriVe........ccovvvvvivieiiiiiiiiiiieeee e, 3-56
AO33 2 3-AND int0 2-NOR 1X DFIVE .....uuviiieiiieieeaiieiiiiiiiieeee e 3-58
AO33D2 2 3-AND into 2-NOR 2X DIV .....ceeiiiieaiiiiiiiiiieiieeee e 3-58
AO33D3 2 3-AND into 2-NOR 3X DIV .....cceiiiiiiiiiiiiiiiieieeeee e 3-58
AO33D7 2 3-AND into 2-NOR 7X DIV .....ceeiiiiiiiiiiiiiiiieieeeee e 3-58
AO333 3 3-AND int0 3-NOR 1X DFIVE .....uuuiiieeiiiieeeiiiiiiiiiiieeee e 3-62
AO333D2 3 3-AND into 3-NOR 2X DIV .....cceiiiiiiiiiiiiiiiieiieeee e 3-62
DL1D2 1ns Non-Inverting Delay Cell, 2X Drive...........cccovvvvvvviivvvviniieennn, 3-66
DL1D4 1ns Non-Inverting Delay Cell, 4X Drive...........ccccevvvvveviivvvninnnnnn, 3-66
DL2D2 2ns Non-Inverting Delay Cell, 2X Drive .........ccoovvvvveviviiviviiiiiiieenn, 3-68
DL2D4 2ns Non-Inverting Delay Cell, 4X Drive ..........cooovvvvvviviiviviniiieeenn, 3-68
DL5D2 5ns Non-Inverting Delay Cell, 2X Drive .........cccooovvvvvvvvviviviiiiiieenn, 3-70
DL5D4 5ns Non-Inverting Delay Cell, 4X Drive .........ccccoovvvvvvivviviviiiiiieenn, 3-70
v INVEITET 1X DIV ittt 3-72
VD2 INVEITET 2X DIV .ttt 3-72
IVD3 INVEITET 3X DIV ..ttt 3-72
IVD4 INVEITET 4AX DIV ..ottt 3-72
IVD6 INVEITET BX DIV ..ottt 3-74
VD8 INVEITET 8X DIV ..ttt 3-74
VD12 INVEITEr 12X DIV .ttt 3-76
IVD16 INVEITEr 16X DIIVE ..ttt 3-76
IVA Inverter with 2X P, 1X N TranSiStors .........eeeeeveieeeiiiniiiiiiiieeeeeeeeenn, 3-78
IVD2A Inverter with 4X P, 2X N TranSiStors .........eeeevveieeeiiiniiiiiiiiieeeeeeeennn 3-78
IVD3A Inverter with 6X P, 3X N TranSiStors .........eeeevveeeeeiiiniiiiiiiiieeeee e, 3-78
IVD4A Inverter with 8X P, 4X N TranSiStors .........eeeeeveieeeiiiiiiiiiiieieeeeeeeennn 3-78
IVD8A Inverter with 16X P, 8X N TranSiStors .........cceveeeiiiiiiiiiiiiiieeeeeeeenn, 3-80
IVD12A Inverter with 24X P, 12X N TranSiStOrs .......cccveveeiiiiiiiiiiiiiiieeeeeeeenn, 3-80
IVCD11A Balanced Complementary DriVer .........ccooociiiiiiiiiiieeiieeiiiiieee 3-82
IVCD22A Balanced Complementary DriVer ..........oooocviiiiiiiiiieeeeeeiiiieee 3-82
IVCD44A Balanced Complementary DriVer ...........oooociiiiiiiiiiieeeneeiiiiieee 3-82
[VCD8BA Balanced Complementary DrivVer ..........oooccuviiiiiiiiiieeiieiiiiieee 3-82
IVT Inverting 3-State BUffer..............ovvviiiiiiiiiiiiii e, 3-84
IVTD2 Inverting 3-State BUffer..............ovvviiiiiiiiiiiiii e, 3-84
IVTD5 Inverting 3-State BUffer..............ovvviiiiiiiiiiiiii e, 3-84
IVTD9 Inverting 3-State BUffer..............ovvviiiiiiiiiiiiii e, 3-84
ND2 2 INPUt NAND LIX DIV .cooiiiiiiiiieieeee e 3-88
ND2D2 2 INPUt NAND 2X DIV ..cooiiiiiiiiiieieeee et 3-88
ND2D5 2 INPUt NAND 5X DIIVE ....oooiiiiiiiiieieeeeee e 3-88
ND2D7 2 INPUt NAND 7X DIV .cooiiiiiiiiieeeeee et 3-88
ND3 3 INPUL NAND LIX DIV .cooiiiiiiieeeee e 3-92
ND3D2 3 INPUL NAND 2X DIV ..ccoiiiiiiiiiiiieeee e 3-92
ND3D4 3 INPUL NAND 4X DIV ..ccoiiiiiiiiieieeee e 3-92
ND3D6 3 INPUL NAND BX DIV ...ccooiiiiiiiiiiieeet e 3-92
ND4 4 INpUt NAND L1X DFIVE .cooiieiiiiiiiiiieieeeee et 3-96
ND4D2 4 INPUt NAND 2X DIV ..cooiiiiiiiiiiiiiieeeee et 3-96
ND4D5 4 INpUt NAND 5X DIV .cooiiiiiiiiiiieieeeee e 3-96
ND4D7 4 INPUt NAND 7X DFIVE .oooiiiiiiiiiitieieeeee et 3-96
ND5 51INput NAND LX DIV .cooiiiiiiiiieieeee et 3-100
ND5D2 5 1INput NAND 2X DIV ..ccooiiiiiiiiieieeetee e 3-100
ND5D4 5 1INpUt NAND 4X DIV ..ccoiiiiiiiiiieieeee et 3-100
ND5D6 5 1INput NAND BX DIV ...cooiiiiiiiiieieeee et 3-100
iv

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



ND6 6 INPULt NAND 1X DIIVE ...oeeiiiiiiiiiie ittt 3-104

ND6D2 6 INPUL NAND 2X DIIVE ...vvviiiiiiiiiie et e e 3-104
ND6D4 6 INPUL NAND 4X DIIVE ...evviiiiiiiiiie ettt 3-104
ND6D8 6 INPUL NAND 8X DIIVE ...evvviiiiiiiiie et 3-104
ND8 8 INPUL NAND 1X DIIVE ...vvvviiiiiiiiie et 3-108
ND8D2 8 INPUL NAND 2X DIIVE ...evvviiiiiiiiie e eiiiite e 3-108
ND8D4 8 INPUL NAND 4X DIIVE ...evviiieiiiiiiee ettt 3-108
ND8D8 8 INPUL NAND 8X DIV ....evviiiiiiiiiie ettt 3-108
NID8 Non-Inverting Buffer 8X DriVe.........cccccoeeeeeeeiiieieeeeenn 3-114
NID12 Non-Inverting Buffer 12X DriVe...........ccooeeeeeiiiiieieeeeeevn, 3-114
NID16 Non-Inverting Buffer 16X DriVe..........ccoeeeeeeeiiiiiiieeeevn, 3-114
NIT Non-Inverting Tri-State Buffer, LX Drive ..........ccoovvvviiivviviininicennnn, 3-116
NITD2 Non-Inverting Tri-State Buffer, 2X Drive ..........cccovvvvvviiviviiniceennnn, 3-116
NITD5 Non-Inverting Tri-State Buffer, 5X Drive ..........cccoovvvvviiivviiiiiiiiennnn, 3-116
NITD9 Non-Inverting Tri-State Buffer, 9X Drive ...........coovvvvvviiviviviieennn, 3-116
NR2 2 INPUL NOR LX DIIVE....ueviiiieiiiiiiee et eee e a e 3-120
NR2D2 2 INPUL NOR 2X DIIVE ... utviiiieiiiiiiee et e eee e 3-120
NR2D3 2 INPUL NOR 3X DIIVE....uiviiiieiiiiiee ettt 3-120
NR2D7 2 INPUL NOR 7X DIIVE ... utiiiieeieiiiiee et eie e e e e 3-120
NR3 3 INPUL NOR LX DIiVE....ueeiiiieiiiiiiee et e s eiee e e e 3-124
NR3D2 3 INPUL NOR 2X DIIVE....ueviiiieiiiiiiee et eee e 3-124
NR3D3 3 INPUL NOR 3X DIIVE....ueeiiiie ittt eee e e 3-124
NR3D7 3 INPUL NOR 7X DIIVE ... ueviiii ettt 3-124
NR4 4 INPUE NOR LX DIIVE....ceviiiee ettt 3-128
NR4D2 4 INPUE NOR 2X DIVE....cceviiiee ettt 3-128
NR4D4 4 INPUE NOR 4X DIIVE ..ot 3-128
NR4D6 4 INPUL NOR BX DIVE......evviiieiiiiiie ettt 3-128
NR5 5 INPUL NOR LX DIiVE....ueeiiiieiiiiiiie et e eee e a e e 3-132
NR5D2 5 INPUL NOR 2X DIIVE....ueviiiieiiiiiiee st eee e e e e 3-132
NR5D4 5 INPUL NOR 5X DIIVE....uveiiiieiiiiiiie et ee e e e 3-132
NR5D6 5 1INPUL NOR 7X DIIVE ... ueiiiiieiiiiiiie ettt 3-132
NR6 6 INPUL NOR LX DIiVE....ueeiiiieiiiiiiee e eeiieee e eee e e a e e 3-136
NR6D2 6 INPUL NOR 2X DIVE ...eeviiiie et 3-136
NR8 8 INPUL NOR LX DIIVE....uuviiiieiiiiiiee e eeiieee e eee e e e e e e 3-140
NR8D2 8 INPUL NOR 2X DIIVE....ueeiiiieiiiiiiee et eeee e 3-140
0OA21 2-OR int0 2-NAND 1X DIVE .....cvviieiiiiiiiieiiiiieeeeeiiee e e e 3-144
OA21D2  2-OR into 2-NAND 2X DIIVE.......uuvieeiiiiiieeeiiiiiee e esiiee e 3-144
OA21D4  2-OR int0 2-NAND 4X DIIVE.......uvvieeiiiiiie et esiiee e 3-144
OA21D6  2-OR into 2-NAND BX DIVE.......ouvieiiiiiiieeeiiiiee e eeiiee e 3-144
OA21l 2-OR int0 2-NAND 1X DIVE .....cvviieiiiiiiiieiiiiie e e eeiiee e 3-148
OA21ID3  2-OR into 2-NAND 3X DIVE.......uuiieiiiiiiieeeiiiieee e esiiee et 3-148
OA21ID5  2-OR int0 2-AND 5X DIIVE ..cceiiiiiiiieeiiiiiie et 3-148
OA21ID8  2-OR int0 2-AND 8X DIIVE ..cceviiiiiieeeiiiiie et siiee e 3-148
0OA211 2-OR int0 3-NAND 1X DIV .....cvviieiiiiiiiieiiiiieeeeeiiee e 3-152
OA211D2 2-OR into 3-NAND 2X DIIVE.......uuvieiiiiiiieeeiiiiie e esiiee et 3-152
OA211D3 2-OR into 3-NAND 3X DIVE......c.uuiieeiiiiiieeeiiiiiee e 3-152
OA211D7 2-OR into 3-NAND 7X DIIVE.......uvvieeiiiiiie et 3-152
0OA22 2 2-OR INt0 2-NAND L1X DIiVE ...vvvveiiiiiiiee et e e eeiiee e siiee e 3-156
OA22D2 2 2-OR int0 2-NAND 2X DIVE .....ceieeiiiiiieeeiiiiiee e 3-156
OA22D3 2 2-OR into 2-NAND 3X DIVE .....cvieeiiiiiieeiiiiiiee e 3-156
OA22D7 2 2-ORinto 2-NAND 7X DIVE .....ceieiiiiiiiee et esiieee e 3-156
OA22A 2 2-OR and 12-invert-OR into 2-NAND 1X Drive .........cccccveeennee. 3-160
OA22D2A 2-OR and 2-invert-OR into 2-NAND 2X Drive .......ccccceevivveeeeennne 3-160
OR2D2 2 INPUL OR 2X DIVE .oooiiiiiiiee ittt 3-162
v

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



OR2D4 2 1INPULt OR AX DIVE ..ottt 3-162

OR2D8 2 INPUL OR BX DIVE ..ociiiiiiii ettt 3-162
OR3 3 INPUL OR 1X DIVE .ooiiiiiiiiee ittt 3-164
OR3D3 3 INPUL OR BX DIVE .ooeiiiiiiei ettt 3-164
OR3D6 3 INPUL OR BX DIVE ..ottt 3-164
OR3D8 3 INPUL OR BX DIVE ..ociiiiieie ittt 3-164
OR4 4 INPUL OR LX DIIVE ..eieiiiiiiie ettt 3-168
OR4D2 4 INPUL OR 2X DIIVE ..oeeiiiiiiie ettt 3-168
OR4D5 4 INPUL OR SX DIIVE ..eieiiiiiiie ettt 3-168
OR4D7 4 INPUL OR 7X DIIVE w.eieiiiiiiie ettt 3-168
OR5 51NPUL OR 1X DIIVE .oooiiiiiiii ettt 3-172
OR5D2 51INPUL OR 2X DIVE .oooiiiiiiiie ittt 3-172
XN2 2 Input EXClusive NOR 1X DFIVE......ccceiiiieiiiiiiiiiiiiieiee e 3-174
XN2D2 2 Input EXClusive NOR 2X DIIVE.......ccuuviieiiiiiieeeeeiiiee e eeiieee e 3-174
XN2D3 2 Input EXclusive NOR 3X DIIVE.......ccvvvieiiiiiiie e 3-174
XN2D5 2 Input EXclusive NOR S5X DIVE.......ccvvvieiiiiiieeeeeiiiiee e 3-174
XN3 3 Input EXclusive NOR 1X DFIVE.......cceiiiieiiiiiiiiiiiieeee e 3-178
XN3D3 3 Input EXclusive NOR 3X DIVE.......ccuvvvieiiiiiee e 3-178
X02 2 Input EXCIUSIVE OR 1X DFIVE .....uviiiiiiiiieiaiee it 3-180
X02D2 2 Input EXCIUSIVE OR 2X DIIVE .....uviiiiiiiiieieiii it 3-180
X02D3 2 Input EXCIUSIVE OR 3X DIIVE .....uuiiiiiiiiieeiiieiiiiiiiieeee e 3-180
X02D5 2 Input EXCIUSIVE OR 5X DIIVE .....uuviiiiiiiieiiiiiiiiiiieeee e 3-180
XO03 3 Input EXCIUSIVE OR 1X DIIVE .....vvviiiiiiiieieiei it 3-184
X0O3D3 3 Input EXCIUSIVE OR 3X DIIVE .....uvviiiiiiiieiiiiiiiiiiiieeee e 3-184
3.3 Multiplexers and Decoders
DC4 2 > 4 Non-Inverting Decoder 1X Drive ..........ccoovvvvvvvivvivinnninniinen, 3-186
DC4D2 2 > 4 Non-Inverting Decoder 2X DriVe ...........coovvvvvvvvvvienniniiiinnnn, 3-186
DC4D4 2 > 4 Non-Inverting Decoder 4X DriVe ..........ccoovvvvvvvevvivivininninnnn, 3-186
DC4l 2 > 4 Inverting Decoder IX Drive .........ccooovivivivieeeeeeinn 3-190
DC4ID2 2 > 4 Inverting Decoder 2X Drive ..........ccoovvviiivieeeeeenn 3-190
DC4ID4 2 > 4 Inverting Decoder 4X Drive .........cccoovvviviiieeeeeenn 3-190
MX2 2 > 1 Non-Inverting Mux IX Drive ..........ccccoeviviveeeeeinn 3-194
MX2D3 2 > 1 Non-Inverting Mux 3X Drive ...........cccovviviveveeenn 3-194
MX2X4 4-Bit 2 > 1 Non-Inverting MuX 1X DriVe.........ccciiiiiiiiiiiieeeeeeeeee, 3-196
MX2D2X4 4-Bit 2 > 1 Non-Inverting MuX 2X DriVe..........cccoeeeeeeeeiiiiiieeeeeeiiaas 3-196
MX2I 2> 1 Inverting MUuxX IX DriVe .......cocoeeeeeiiiiieeeeceeeeee 3-202
MX2ID2 2> 1 Inverting MUux 2X DFiVE ......ccocoeeeeeeeieieieeeee e 3-202
MX2ID3 2> 1 Inverting MUux 3X DIiVe ......ccccoeeeeieiieieeeeee e 3-202
MX2IX4  4-Bit 2 > 1 Inverting MUux 1X DriVe.........cceovivviieeiiiiiieeeeniieee e 3-206
MX2ID2X4 4-Bit 2 > 1 Inverting MUX 2X DIVe.........cccoviiviieeiiiiiieeeesiiieee e 3-206
MX2IA 2 > 1 Inverting Mux 1X Drive with separate S and SN inputs........ 3-212
MX2ID2A 2 > 1 Inverting Mux 2X Drive with separate S and SN inputs........ 3-212
MX2ID4A 2 > 1 Inverting Mux 4X Drive with separate S and SN inputs........ 3-212
MXa3I 3> 1 Inverting MUuxX IX DriVe .......cocoeeeeeeiiiieeeeeeeeeeeee 3-216
MX3ID2 3> 1 Inverting MUuxX 2X DFiVE ......ccocoeeeeeeeieeeeeeeeeeeeee 3-216
MX3ID4 3> 1 Inverting MUX 4X DIiVe .......cocoeeeeeeeieieeeeee e 3-216
MX4 4 > 1 Non-inverting MuX LX DIVE .......oovvviviiiiiiiiiiiiiie e, 3-220
MX4D2 4 > 1 Non-inverting MuX 2X DIV .......c.cuvviiiiiniiiiiiiiieieeeeee e e eeeeen 3-220
MX8 8 > 1 Non-inverting Mux 1X Drive ...........ccccovviviviveeiinn 3-224
MX8D2 8 > 1 Non-inverting Mux 2X DriVe ...........cccovvvivieeeeienn 3-224
3.4 Latches
LD1 D-Latch Active High Gate, IX Drive ..........ccooovviviiiieeein, 3-230
LD1D2 D-Latch Active High Gate, 2X Drive ..........ccoovvvivvvieeeen, 3-230
Vi

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



LD1D2Q  D-Latch Active High Gate, Q Output Only, 2X Drive..............cc...ee 3-234

LD1D4Q D-Latch Active High Gate, 4X DIiVE .......cceeeieieiiiiieeeeeeeieeeeeeeeeeiiaens 3-234
LD1A D-Latch Active High Gate, 3-State, 1X Drive..........ccovvvvvvvvvvnnnnnnnnn. 3-236
LD1B D-Latch, 3-State, with separate WR, WRN ........ccccccciiiiiiiiiinnnnnen. 3-238
LD1S D-Latch Active High Gate with Scan, 1X Drive..........cccccccvvvennnnnnn. 3-242
LD1SD2  D-Latch Active High Gate with Scan, 2X Drive.............ccccevvvvvnnnns 3-242
LD1X4 4-Bit D-Latch Active High Gate,1X DriVe.......ccccccceeeiiiiiiiieieeeeeeee, 3-248
LD2 D-Latch Active High Gate with Reset,1X Drive .........ccccccvvvnennnnnnn. 3-252
LD2Q D-Latch Active High Gate with Reset, Q Output Only, 1X Drive.... 3-254
LD2D3Q D-Latch Active High Gate with Reset, Q Output Only, 3X Drive.... 3-254
LD4 D-Latch Active High Gate with Set, Reset, X Drive..........ccccccenn.. 3-258
LD4D2Q  D-Latch Active High Gate with Set, Reset, Q Output Only

2X DIV ..ttt ettt 3-262
LD4D4Q  D-Latch Active High Gate with Set, Reset, Q Output Only

AX DIV ..cii ittt ettt ettt et e e et e e e e st e e e ennees 3-262
LD5 D-Latch Active Low Gate, IX DriVe .......oocciiiviiiieiiiieeeeeeiieee 3-266
LD5D2 D-Latch Active Low Gate, 2X DriVe ........ccceiiiiiieeiiiieeeeeiiee 3-266
LD5D2Q  D-Latch Active Low Gate, Q Output Only, 2X Drive ..............ocueeee 3-270
LD5D4Q  D-Latch Active Low Gate, Q Output Only, 4X Drive ..............ocueeee 3-270
LD5X4 4-Bit D-Latch Active Low Gate,1X DIiVe..........coccvvviieeeeiieeeeeeins 3-272
LD6 D-Latch Active Low Gate with Reset,1X Drive ..........cccoccuvvvinneen. 3-276
LD6D2 D-Latch Active Low Gate with Reset, 2X Drive ............oocccuvvvvnneen. 3-276
LD6Q D-Latch Active Low Gate with Reset, Q Output Only

DG B 1 RSO PRR 3-280
LD6D3Q  D-Latch Active Low Gate with Reset, Q Output Only

1C) QB 1)Y= T PRSP 3-280
LS1 SR Latch with separate Gate inputs, 1X Drive .........cccccceeeiininnnns 3-284
LS1D3 SR Latch with separate Gate inputs, 3X DriVe ..........cccccveeinininnnnns 3-284

3.5 Adders

FA FUll ADAEr IX DIIVE ....ueeiiiee ittt 3-288
FAD2 FUIl ADAEr 2X DIVE .....vviiiie ettt 3-288
FAD4 FUIl ADAEr 4X DIIVE ....eeviiee ettt 3-288
FADG6 FUll ADAEr BX DIIVE .....eveiiieiiiiiiee et 3-288
HA Half Adder 1X DIIVE.......oooiiiiieeiie e 3-294
HAD2 Half ADder 2X DIiVE.......eiiiiiiiiiiee et siee e 3-294
HADA4 Half ADdEr 4X DIiVE......uviiieiiiiiiie ettt 3-294

3.6 Flip-Flops

FD1 D Flip-Flop, Positive Edge Trigger,1X Drive.......cccccccoeeviiiiiiivnnnen. 3-298
FD1D2 D Flip-Flop, Positive Edge Trigger, 2X DriVe.......ccccccceevviiiiiiinnnen. 3-298
FD1D2Q D Flip-Flop, Positive Edge Trigger, Q Output Only, 2X Drive.......... 3-300
FD1D4Q D Flip-Flop, Positive Edge Trigger, Q Output Only, 4X Drive.......... 3-300
FD1S D Flip-Flop with Scan, Positive Edge Trigger, 1X Drive................. 3-302
FD1SD2 D Flip-Flop with Scan, Positive Edge Trigger, 2X Drive................. 3-302
FD1SD2Q D Flip-Flop with Scan, Positive Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-306
FD1SD4Q D Flip-Flop with Scan, Positive Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-306
FD1X4 4-Bit D Flip-Flop, Positive Edge Trigger, 1X Drive .......cccccccevvines 3-308
FD1D2X4Q 4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only,

DG B 1 RSO PRR 3-312
FD1D4X4Q 4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only,

DG B 1 RSO PRR 3-312

Vii

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



FD2 D Flip-Flop with Reset, Positive Edge Trigger, 1X Drive................ 3-316

FD2D2 D Flip-Flop with Reset, Positive Edge Trigger, 2X Drive................ 3-316
FD2D2Q D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only,

2X DIV .ttt ettt 3-320
FD2D4Q D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only,

AX DIV ..cii ittt ettt ettt et e e et e e e e st e e e ennees 3-320
FD2S D Flip-Flop with Reset, Scan, Positive Edge Trigger, 1X Drive...... 3-322

FD2SD2 D Flip-Flop with Reset, Scan, Positive Edge Trigger, 2X Drive...... 3-322
FD2SD2Q D Flip-Flop with Reset, Scan, Positive Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-326
FD2SD4Q D Flip-Flop with Reset, Scan, Positive Edge Trigger,
Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiiiieeee e 3-326

FD2X4 4-Bit D Flip-Flop with Reset, Positive Edge Trigger, 1X Drive ....... 3-330
FD2D2X4Q 4-Bit D Flip-Flop with Reset, Positive Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-334
FD2D4X4Q 4-Bit D Flip-Flop with Reset, Positive Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiiiieeee e 3-334
FD3 D Flip-Flop with Set, Positive Edge Trigger, 1X Drive.................... 3-340
FD3D2 D Flip-Flop with Set, Positive Edge Trigger, 2X Drive.................... 3-340
FD3S D Flip-Flop with Set, Scan, Positive Edge Trigger, 1X Drive.......... 3-344
FD3SD2 D Flip-Flop with Set, Scan, Positive Edge Trigger, 2X Drive.......... 3-344
FD4 D Flip-Flop, Set and Reset, Positive Edge Trigger, 1X Drive......... 3-348
FD4D2 D Flip-Flop, Set and Reset, Positive Edge Trigger, 2X Drive......... 3-348
FD4D2Q D Flip-Flop, Set and Reset, Positive Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....coiiiiiiiiiieeee e 3-352
FD4D4Q D Flip-Flop, Set and Reset, Positive Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...cooiiiiiiiiiieeee e 3-352
FD4S D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 1X Drive..... 3-356

FD4SD2 D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 2X Drive..... 3-356
FD4SD2Q D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiiiieeee e 3-362
FD4SD4Q D Flip-Flop, Set, Reset, Scan, Positive Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...cooiiiiiiiieieeee et 3-362
FD4D2X4Q 4-Bit D Flip-Flop, Set, Reset, Positive Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-366
FD4D4X4Q 4-Bit D Flip-Flop, Set, Reset, Positive Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiieieeee e 3-366
FD5 D Flip-Flop, Negative Edge Trigger,1X Drive.......c.ccccccoeviiinirnnnnn. 3-372
FD5D2 D Flip-Flop with Negative Edge Trigger, 2X Drive ...........ccccvvveeeee. 3-372
FD5D2Q D Flip-Flop with Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-376
FD5D4Q D Flip-Flop with Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiieieeee e 3-376
FD5SD2Q D Flip-Flop with Scan, Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-378
FD5SD4Q D Flip-Flop withScan, Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiieieeee e 3-378
FD5X4 4-Bit D Flip-Flop with Negative Edge Trigger ........ccccccceveeeneninnnns 3-382
FD5D2X4Q 4-Bit D Flip-Flop with Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-386
FD5D4X4Q 4-Bit D Flip-Flop with Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiieieeee e 3-386
FD6 D Flip-Flop with Reset, Negative Edge Trigger,1X Drive................ 3-390
FD6D2 D Flip-Flop with Reset, Negative Edge Trigger, 2X Drive.............. 3-390
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FD6D2Q D Flip-Flop with Reset, Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....coiiiiiiiieieeee e 3-394
FD6D4Q D Flip-Flop with Reset, Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...cooiiiiiiiieieeee et 3-394
FD6SD2Q D Flip-Flop with Reset, Scan, Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....coiiiiiiiieieeee e 3-398
FD6SD4Q D Flip-Flop with Reset, Scan, Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...cooiiiiiiiieieeee et 3-398
FD6D2X4Q 4-Bit D Flip-Flop with Reset, Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....coiiiiiiiieieeee e 3-402
FD6D4X4Q 4-Bit D Flip-Flop with Reset, Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...cooiiiiiiiieieeee et 3-402
FD7 D Flip-Flop with Set, Negative Edge Trigger, 1X Drive.................. 3-408
FD7D2 D Flip-Flop with Set and 2X DIiVe ........ooooiiiiiiiiiiiieeeeeeeeiieeee 3-408
FD8 D Flip-Flop, Set and Reset, Negative Edge Trigger, 1X Drive........ 3-412

FD8D2 D Flip-Flop, Set and Reset, Negative Edge Trigger, 2X Drive........ 3-412
FD8D2Q D Flip-Flop, Set and Reset, Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-416
FD8D4Q D Flip-Flop, Set and Reset, Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiieieeee e 3-416
FD8SD2Q D Flip-Flop, Set and Reset, Scan, Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee e 3-420
FD8SD4Q D Flip-Flop, Set and Reset, Scan, Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...ccoiiiiiiiieieeee e 3-420
FD8D2X4Q 4-Bit D Flip-Flop, Set and Reset, Negative Edge Trigger,

Q OULPUL ONlY, 2X DIIVE ....ccoiiiiiiiieieeee et 3-424
FD8D4X4Q 4-Bit D Flip-Flop, Set and Reset, Negative Edge Trigger,

Q OULPUL ONlY, AX DIIVE ...cooiiiiiiiieieeee et 3-424
FG1 D Flip-Flop with CK Enable, Positive Edge Trigger, 1X Drive........ 3-430
FG1X4 4-Bit D Flip-Flop, CK Enable, Positive Edge Trigger, 1X Drive ...... 3-432
FG2 D Flip-Flop, Reset, CK Enable, Positive Edge Trigger, 1X Drive ... 3-436
FG2X4 4-Bit D Flip-Flop, Reset, CK Enable, Positive Edge Trigger,

IX DIVE ettt ettt e e e e 3-438
FJ1 JK Flip-Flop, Positive Edge Trigger,1X Drive .........ccccccceieieiiinnnnns 3-442
FJ1D2 JK Flip-Flop, Positive Edge Trigger, 2X Drive ........ccccccceveeeeeiiiinnns 3-442
FJ1S JK Flip-Flop with Scan, Positive Edge Trigger, 1X Drive ............... 3-446
FJ1SD2  JK Flip-Flop with Scan, 2X DIVe.........ccieiiiiiiiiiiiiiiiceeee e 3-446
FJ2 JK Flip-Flop with Reset, Positive Edge Trigger, 1X Drive.............. 3-450
FJ2D2 JK Flip-Flop with Reset, 2X DIiVe........ccciiiiiiiiiiiiiiiiieeeee e 3-450
FJ2S JK Flip-Flop with Scan, Reset, Positive Edge Trigger, 1X Drive.... 3-454
FJ2SD2 JK Flip-Flop with Reset, Scan, Positive Edge Trigger, 2X Drive.... 3-454
FJ4 JK Flip-Flop with Set, Reset, Positive Edge Trigger, 1X Drive....... 3-458
FJ4D2 JK Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 1X Drive ... 3-458
FJ4S JK Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 2X Drive ... 3-462
FJ4SD2 JK Flip-Flop, Set, Reset, Scan, Positive Edge Trigger, 2X Drive ... 3-462
FT2 Toggle Flip-Flop with Clear, Positive Edge Trigger, 1X Drive......... 3-468
FT2D2 Toggle Flip-Flop with Clear, Positive Edge Trigger, 2X Drive......... 3-468

3.7 Miscellaneous Cells
BUSKNOIABT et e e e e e e 3-472
ix

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



Chapter 1. Introduction to the 3.3V Process, 3.3V 0.35um Products

This databook provides basic technical information on the 3.3V HDA10000 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

HDA10000, 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. HDA10000 is well-suited for cost-sensitive applications that also demand

high circuit performance.

HDAZ10000 libraries support a de-facto standard set of macrocells. Power buffer and “Multiple Drive”

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

1.2 CAE Support

HDA10000 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, HDA10000 uses the
ADVER™ 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.
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1.3 Libraries

HDAZ10000 libraries include the following design elements:

(8 3.3V internal macrocells

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

(d) Compiled cells

(e) Macrofunctions

(H 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 cells in the standard library. Macrocells are avail-
able in 3.3V 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 Multiplier Builder™ programs generate

RAM-based FIFO and multiplier netlists.
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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 LSI

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.

1.4 Special Pad Descriptions

VDDS5 - 5V Power Cell

VDDO, VSSO - Output driver VDD/VSS cells

VDDI, VSSI - Core VDD/VSS cells

VDDP, VSSP - Input and pre-driver VDD/VSS cells

VDDOI, VSSOI - Core and output VDD/VSS cells

VDDOP, VSSOP - Output driver, input and pre-driver VDD/VSS cells
VDDPI. VSSPI - Input, pre-driver and core VDD/VSS cells

VDDOPI, VSSOPI - Output, input, pre-driver and core VDD/VSS cells
CORNER - Corner cell

IO_SPACER - Spacer cell

PADCON - PAD connect for 3V I/0

PWRCON - Pad connect for power cell

PADCONS5YV -Pad connect for 5V tolerant I1/O

1-3
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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
VSSI, VDDI
2. Input Buffers
VSSP, VDDP
3. Output Buffers

VSSO, VDDO

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
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1.5.1 Output Buffer VDDO Bus and VSSO Guidelines

For SSO:
Notation: n = package inductance in nH

i = sum of sso current in mA that 1 VSSO/VDDO pad supports

| = Total sso current for the design

# of VSSO pad =1 /i (Round up to the next highest integer)
For n <= 15nH i=-2.4n+84
For n >= 15nH i=-1.2n + 66

ie n=12nH and Total SSO current for the design (1) is 250mA
i =-2.4(12) + 84

=55.2ma

#0of VSSO pad =250mA/55.2 mA
=45
Round up to the next highest integer

# VSSO for SSO in the design is 5

# of VDDO pad is the same as # VSSO pad
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For non SSO:
Notation: n = package inductance in nH
i = sum of sso current in mA that 1 VSSO/VDDO pad supports

| = Total sso current for the design

# of VSSO pad =1 /i (Round up to the next highest integer)
Forn <=15nHi=-3.6n + 126
Forn>=15nHi=-1.8n+ 99

ie n=12nH and Total SSO current for the design (1) is 350mA
i =-3.6(12) + 126

=82.8ma

#0f VSSO pad =350mA/82.8 mA
=42
Round up to the next highest integer

# VSSO for SSO in the design is 5

# of VDDO pad is the same as # VSSO pad
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1.5.2 Core Logic VSS Bus and VSSI 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.

» VDD Bus width and pad requirement is the same as VSS.

VDD/VSS Bus and Pads should be distributed evenly in the core and on all sides of the chip.

At least one (1) VSSI pad should be used on each side of the chip.

The total number of VDDI pads required is the same as VSSI.

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

Notation: G = Total number of used gates in thousands
S = % of simultaneous switch gates
F = Switching frequence in MHz

# of VSSI pad =1 /i (Round up to the next highest integer)
#0f VSSIPAD=G*S*F *1.8e-5
ie G =100K S = 30% F = 50MHz

#0of VSSIPAD =100*30*50* 1.8e-5
=27
Round up to the next highest integer
# VSSI in the design is 3

# of VDDI pad is the same as # VSSI pad
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1.6 Propagation Delays

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

1.6.1Wire 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.

Cy = Cyo % (0.049 x /A +0.48) +0.079 x ./A+0.33

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

A = area of block size in mm?

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

A = 25 mm?

Cw = 5.8 (standard load)
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1.6.2 Temperature and Supply Voltage

Fig. 1.1 describes propagation delay correction factor (Kt) 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 (Gja) temperature of the package. Informa-

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

Ky
1.15
1.38
1.07
1.22
1.16
1.00
1.0 .
0.9 :
0.761--="7 | 0.891} -
0.7 ! D Co '
-55 -40 025 70 85 125 27 3.0 3.3 3.6
Temperature (T;) Supply Voltage (VDD)

Figure 1.1:. Effect of Temperature and Supply Voltage on Propagation Delay
Figure 1.2:
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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 allow for the effect of
process variation on circuit performance.

Worst Case:
we = Kpwe X Kp XKy Xtom = Kye X thom

Best Case:

Tec = Kppe X Ky XKy Xt 5 = Kge X thom

Twe = Worst case propagation delay

Tge = Best case propagation delay

thom = nominal propagation delay (T; = 25°C, Vpp =3.3V
and typical process parameters)

Kewe = Worst case process correction factor
Kegc = Best case process correction factor
1-10
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1.7 Packages

For package options for HDA10000 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.

[¢]
°] 9

]

Fig. 1.2: VDD/VSS Corner Pads
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Chapter 2.0 DC Characteristics
2.1 VDD = 3.3V (range: 3.0V-3.6V), junction temperature range -55 to +125°C.

Table 2.1: DC CHARACTERISTICS AT VDD = 3.3v

Symbol Parameter Condition Min Typical | Max Unit
Vi Input Low Voltage
CMOS 0.3Vpp %
CMOS Schmitt Trigger 0.3Vpp \Y
TTL 0.8 \Y
TTL Schmitt Trigger 0.8 \%
Vi Input High Voltage
CMOS 0.7Vpp v
CMOS Schmitt Trigger 0.7Vpp \Y
TTL 2.0 \%
TTL Schmitt Trigger 2.0 \%
I Input High Current ViN=VoD -10 10 HA
Input with pull-down ViN=VDD 10 180 MA
I Input Low Current ViN=Vss -10 10 HA
Input with pull-down ViN=Vss -180 -10 HA
Vou Output High Voltage
Type B1 lop=-1mA 24 \%
Type B2 lon= -2MA 2.4 \%
Type B4 lon= -4mA 2.4 v
Type B8 lop= -8MA 24 \%
Type B12 lon= -12mA 2.4 v
Type B16 lon= -16mA 24 Y,
Type B20 lop= -20mA 24 \%
Type B24 lon= -24mA 2.4 v
Voo Output Low Voltage
Type B1 o= 1mA 0.4 \%
Type B2 loL=2mA 0.4 \%
Type B4 loL.=4mA 0.4 \%
Type B8 lo .= 8mA 0.4 \%
Type B12 loL= 12mA 0.4 \%
Type B16 lo .= 16mA 0.4 \%
Type B20 loL.= 20mA 0.4 \%
Type B24 loL= 24mA 0.4 \%
log gc,:-usrtrztr?t Output Leakage Vor=Vss 0r Vop -10 10 LA
Iop Quiescent Supply Current | V,y=Vss or Vpp 100! HA

1. Depends on customer design
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2.2 Absolute Maximum Ratings

Table 2.4: Maximum Ratings

Symbol Parameter Rating Unit

Absolute Voo DC Supply Voltage -0.3 t0 7.0 v
Maximum Viy DC Input Voltage -0.3 to VDD +0.3 \Y
Ratings I DC Input Current +10 mA
Tsta Storage Temperature -40 to +125 oC

Recommended Voo DC Supply Voltage 3.0-3.6V v
Operating Ta Commercial Temperature 0 to 70 °c
Conditions Ta Industrial Temperature -40 to 85 °c
Ta Military Temperature -55 to 125 °c
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Chapter 3.0 3.3V Internal Macrocells

This chapter contains datasheets for 3.3V 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 3.3V 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

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)
AD2D2 2 AB=11 2 Input AND 2X Drive 3-20
AD2D4 3 AB =11 2 Input AND 4X Drive 3-20
AD2D6 4 AB, =11 2 Input AND 6X Drive 3-20
AD3 2 ABC=111 3 Input AND 1X Drive 3-22
AD3D3 3 ABC=111 3 Input AND 3X Drive 3-22
AD3D5 4 ABC=111 3 Input AND 5X Drive 3-22
AD3D8 7 ABC=222 3 Input AND 8X Drive 3-22
AD4D2 3 ABCD=1111 4 Input AND 2X Drive 3-26
AD4D4 4 ABCD=1111 4 Input AND 4X Drive 3-26
AD4D6 5 ABCD=2.2.22 4 Input AND 6X Drive 3-26
AD5 3 ABCDE=11111 5 Input AND 1X Drive 3-30
AD5D3 4 ABCDE=11111 5 Input AND 3X Drive 3-30
AD5D6 8 AB,CDE=2,2,2.2.2 5 Input AND 6X Drive 3-30
AO21 2 ABC=111 2-AND into 2-NOR 1X Drive 3-34
AO21D2 3 ABC=222 2-AND into 2-NOR 2X Drive 3-34
AO21D4 4 ABC=111 2-AND into 2-NOR 4X Drive 3-34
AO21D6 5 ABC=111 2-AND into 2-NOR 6X Drive 3-34
AO21l 2 ABC=111 2-AND into 2-OR 1X Drive 3-38
AO21ID3 3 ABC=111 2-AND into 2-OR 3X Drive 3-38
AO211D5 4 ABC=111 2-AND into 2-OR 5X Drive 3-38
AO211D8 7 ABC=111 2-AND into 2-OR 8X Drive 3-38
AO211 2 ABCD=1111 2-AND into 3-NOR 1X Drive 3-42
AO211D2 4 AB,C.D=2,2,2,2 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=1111 2-AND into 3-NOR 7X Drive 3-42
AO22 2 ABCD=1111 2 2-AND into 2-NOR 1X Drive 3-46
AO22D2 4 AB,CD=2,2.2,2 2 2-AND into 2-NOR 2X Drive 3-46
AO22D3 4 ABCD=1111 2 2-AND into 2-NOR 3X Drive 3-46

HDA10000-3.3V/3.3V
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Table 3.1: Simple Logic Cells (Continued)

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)
AO22D7 6 ABCD=111.1 2 2-AND into 2-NOR 7X Drive 3-46
AO22A 3 ABCD=1111 2-AND and 2-invert-AND into 2-NOR | 3-50
1X Drive
AO22D2A 5 AB,CD=221,1 2-AND and 2-invert-AND into2-NOR | 3-50
2X Drive
AO222 3 AB,CD,E,F= 3 2-AND into 3-NOR 1X Drive 3-52
1,1,1,1,11
A0222D3 5 AB,CD,E,F = 3 2-AND into 3-NOR with 3X Drive 3-52
111,111
AO222D7 7 AB,CD,E,F = 3 2-AND into 3-NOR with 7X Drive 3-52
111,111
AO222A 3 AB,CDEJF = Inverting 2-of-3 majority 1X Drive 3-56
1,1,1,1,11
AO33 3 AB,C.DEF = 2 3-AND into 2-NOR 1X Drive 3-58
111,111
AO33D2 5 AB,C.DEF = 2 3-AND into 2-NOR 2X Drive 3-58
111,111
AO33D3 5 AB,CD,EF= 2 3-AND into 2-NOR 3X Drive 3-58
1,1,1,111
AO33D7 7 AB,CD,E,F = 2 3-AND into 2-NOR 7X Drive 3-58
111,111
AO333 5 A,B,C,.D,E,FGH,l = 3 3-AND into 3-NOR 1X Drive 3-62
111,111,111
AO333D2 6 AB,C,D,E,FGH,l = 3 3-AND into 3-NOR 2X Drive 3-62
1,1,1,1,1,1,111
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
DL5D2 14 A=1 5 ns non-inverting delay cell, 2X | 3-70
Drive
3-3
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Table 3.1: Simple Logic Cells (Continued)

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)

DL5D4 15 A=1 5 ns non-inverting delay cell, 4X | 3-70
Drive

A 1 A=1 Inverter 1X Drive 3-72

VD2 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

VD6 3 A=6 Inverter 6X Drive 3-74

VD8 4 A=8 Inverter 8X Drive 3-74

VD12 6 A=12 Inverter 12X Drive 3-76

VD16 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

IVD8A 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

IVCD11A 2 A=25 Buffer with 1X Inverting and 1X Non- | 3-82
inverting Outputs

IVCD22A 3 A=35 Buffer with 2X inverting and 2X Non- | 3-82
inverting Outputs

IVCD44A 5 A=55 Buffer with 4X Inverting and 4X Non- | 3-82
inverting Outputs

IVCD88A 9 A=10 Buffer with 8X Inverting and 8X Non- | 3-82
inverting Outputs

IVT 3 AE=115 Inverting 3-State Buffer, Enable High, | 3-84
1X Drive

IVTD2 4 AE=1.2 Inverting 3-State Buffer, Enable High, | 3-84
2X Drive

3-4

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



Table 3.1: Simple Logic Cells (Continued)

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)
IVTD5 5 AE=1.2 Inverting 3-State Buffer, Enable High, | 3-84
5X Drive
IVTD9 7 AE=1.2 Inverting 3-State Buffe, Enable High, | 3-84
9X Drive

ND2 1 AB=11 2 Input NAND 1X Drive 3-88

ND2D2 2 AB=22 2 Input NAND 2X Drive 3-88

ND2D5 4 AB=11 2 Input NAND 5X Drive 3-88

ND2D7 5 AB=11 2 Input NAND 7X Drive 3-88

ND3 2 ABC=11,1 3 Input NAND 1X Drive 3-92

ND3D2 3 AB,C=222 3 Input NAND 2X Drive 3-92

ND3D4 4 ABC=111 3 Input NAND 4X Drive 3-92

ND3D6 5 ABC=11,1 3 Input NAND 6X Drive 3-92

ND4 2 ABCD=111.1 4 Input NAND 1X Drive 3-96

ND4D2 4 AB,CD=222.2 4 Input NAND 2X Drive 3-96

ND4D5 5 ABCD=111.1 4 Input NAND 5X Drive 3-96

ND4D7 6 ABCD=111.1 4 Input NAND 7X Drive 3-96

ND5S 3 ABCDE=11111 5 Input NAND 1X Drive 3-100

ND5D2 5 AB,C.DE=2,222.2 5 Input NAND 2X Drive 3-100

ND5D4 5 ABCDE=1111.1 5 Input NAND 4X Drive 3-100

ND5D6 6 ABCDE=11111 5 Input NAND 6X Drive 3-100

ND6 5 AB,C.DEF = 6 Input NAND 1X Drive 3-104
11,1111

ND6D2 5 AB,C.DEF = 6 Input NAND 2X Drive 3-104
111,111

ND6D4 6 AB,CDEJF = 6 Input NAND 4x Drive 3-104
1,1,1,1,11

ND6D8 9 AB,C.DEF = 6 Input NAND 8x Drive 3-104
11,1111

ND8 6 AB,C,.DEFGH= 8 Input NAND 1X Drive 3-108
1,1,1,1,11,11

ND8D2 6 AB,CDEFG,H = 8 Input NAND 2X Drive 3-108
1,1,1,1,11,11
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Table 3.1: Simple Logic Cells (Continued)

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)
ND8D4 7 AB,CDEFG,H = 8 Input NAND 4X Drive 3-108
1,1,1,1,1,111
ND8DS8 10 AB,C,DEFG,H = 8 Input NAND 8X Drive 3-108
1,1,1,1,1,111
NID8 5 A=2 Non-Inverting Buffer 8X Drive 3-114
NID12 7 A=2 Non-Inverting Buffer 12X Drive 3-114
NID16 9 A=2 Non-Inverting Buffer 16X Drive 3-114
NIT 2 AE=115 Non-Inverting Tri-State Buffer, Enable | 3-116
High, 1X Drive
NITD2 3 AE=172 Non-Inverting Tri-State Buffer, Enable | 3-116
High, 2X Drive
NITD5 5 A=2 Non-Inverting Tri-State Buffer, Enable | 3-116
High, 5X Drive
NITD9 7 A=2 Non-Inverting Tri-State Buffer, Enable | 3-116
High, 9X Drive
NR2 1 AB=11 2 Input NOR 1X Drive 3-120
NR2D2 2 AB=22 2 Input NOR 2X Drive 3-120
NR2D3 3 AB=11 2 Input NOR 3X Drive 3-120
NR2D7 5 AB=11 2 Input NOR 7X Drive 3-120
NR3 2 ABC=111 3 Input NOR 1X Drive 3-124
NR3D2 3 ABC=222 3 Input NOR 2X Drive 3-124
NR3D3 4 ABC=111 3 Input NOR 3X Drive 3-124
NR3D7 6 ABC=111 3 Input NOR 7X Drive 3-124
NR4 2 ABCD=1111 4 Input NOR 1X Drive 3-128
NR4D2 4 ABCD=1111 4 Input NOR 2X Drive 3-128
NR4D4 5 ABCD=1111 4 Input NOR 4X Drive 3-128
NR4D6 6 ABCD=1111 4 Input NOR 6X Drive 3-128
NR5 4 ABCDE=11111 5 Input NOR 1X Drive 3-132
NR5D2 5 ABCDE=11111 5 Input NOR 2X Drive 3-132
NR5D4 6 ABCDE=11111 5 Input NOR 5X Drive 3-132
NR5D6 7 ABCDE=11111 5 Input NOR 7X Drive 3-132
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Table 3.1: Simple Logic Cells (Continued)

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)
NR6 5 AB,CDEF= 6 Input NOR 1X Drive 3-136
1,1,1,1,1,1
NR6D2 6 AB,CDEJF = 6 Input NOR 2x Drive 3-136
1,1,1,1,11
NR8 6 AB,CDEFG,H= 8 Input NOR 1X Drive 3-140
1,1,1,1,1,11,1
NR8D2 7 AB,C.DEFG,H = 8 Input NOR 2X Drive 3-140
1,1,1,1,1,1,11
OA21 2 ABC=111 2-OR into 2-NAND 1X Drive 3-144
OA21D2 3 AB,C, =222 2-OR into 2-NAND 2X Drive 3-144
OA21D4 4 ABC=111 2-OR into 2-NAND 4X Drive 3-144
OA21D6 5 ABC=111 2-OR into 2-NAND 6X Drive 3-144
OA21l 2 ABC=111 2-OR into 2-AND 1X Drive 3-148
OA21ID3 3 ABC=111 2-OR into 2-AND 3X Drive 3-148
OA211D5 4 ABC=111 2-OR into 2-AND 5X Drive 3-148
OA211D8 7 AB,C, =222 2-OR into 2-AND 8X Drive 3-148
OA211 2 ABCD=1111 2-OR into 3-NAND 1X Drive 3-152
OA211D2 4 AB,C.D=2,2,2,2 2-OR into 3-NAND 2X Drive 3-152
OA211D3 4 ABCD=1111 2-OR into 3-NAND 3X Drive 3-152
OA211D7 6 ABCD=1111 2-OR into 3-NAND 7X Drive 3-152
OA22 2 ABC=111 2 2-OR into 2-NAND 1X Drive 3-156
OA22D2 4 ABCD=2,2.2.2 2 2-OR into 2-NAND 2X Drive 3-156
OA22D3 4 ABCD=1111 2 2-OR into 2-NAND 3X Drive 3-156
OA22D7 6 ABCD=1111 2 2-OR into 2-NAND 7X Drive 3-156
OA22A 3 ABCD=1111 2 2-OR and 12-invert-OR into 3-160
2-NAND 1X Drive
OA22D2A 4 AB,CD=221,1 2-OR and 2-invert-OR into 2-NAND 3-160
2X Drive
OR2D2 2 AB=11 2 Input OR 2X Drive 3-162
OR2D4 3 AB=11 2 Input OR 4X Drive 3-162
OR2D8 6 AB=272 2 Input OR 8X Drive 3-162
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Table 3.1: Simple Logic Cells (Continued)

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)
OR3 2 ABC=111 3 Input OR 1X Drive 3-164
OR3D3 3 ABC=111 3 Input OR 3X Drive 3-164
OR3D6 6 ABC=222 3 Input OR 6X Drive 3-164
OR3D8 7 ABC=222 3 Input OR 8X Drive 3-164
OR4 3 ABCD=1111 4 Input OR 1X Drive 3-168
OR4D2 4 ABCD=1111 4 Input OR 2X Drive 3-168
OR4D5 6 ABCD=1111 4 Input OR 5X Drive 3-168
OR4D7 7 ABCD=1111 4 Input OR 7X Drive 3-168
OR5 4 ABCDE=1111, 5 Input OR 1X Drive 3-172
OR5D2 5 ABCDE=1,111, 5 Input OR 2X Drive 3-172
XN2 3 AB=1.2 2 Input Exclusive NOR 1X Drive 3-174
XN2D2 4 AB=1.2 2 Input Exclusive NOR 2X Drive 3-174
XN2D3 4 AB=1.2 2 Input Exclusive NOR 3X Drive 3-174
XN2D5 5 AB=1.2 2 Input Exclusive NOR 5X Drive 3-174
XN3 5 ABC=21.2 3 Input Exclusive NOR 1X Drive 3-178
XN3D3 6 ABC=212 3 Input Exclusive NOR 3X Drive 3-178
X02 3 AB=1.2 2 Input Exclusive OR 1X Drive 3-180
X02D2 4 AB=1.2 2 Input Exclusive OR 2X Drive 3-180
X02D3 4 AB=172 2 Input Exclusive OR 3X Drive 3-180
X02D5 5 AB=1.2 2 Input Exclusive OR 5X Drive 3-180
X03 5 ABC=2172 3 Input Exclusive OR 1X Drive 3-184
X0O3D3 6 ABC=212 3 Input Exclusive OR 3X Drive 3-184
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Table 3.2: Multiplexers and Decoders

Cell Size Input Loading Description Page
Names (gates) | (in Standard loads)
DC4 7 S0,S1=3,3 2 > 4 Non-Inverting Decoder 1X 3-186
Drive
DC4D2 9 S0,S1=3,3 2 > 4 Non-Inverting Decoder 2X 3-186
Drive
DC4D4 13 S0,51=3,3 2 > 4 Non-Inverting Decoder 4X 3-186
Drive
DC4l 5 S0,S1=3,3 2 > 4 Inverting Decoder 1X Drive 3-190
DC4ID2 9 S0,S1=3,3 2 > 4 Inverting Decoder 2X Drive 3-190
DC41D4 13 S0,51=3,3 2 > 4 Inverting Decoder 4X Drive 3-190
MX2 3 D0,D1,S=1,1,2 2 > 1 Non-Inverting Mux 1X Drive 3-194
MX2D3 4 DO,D1,S=1,1,2 2 > 1 Non-Inverting Mux 3X Drive 3-194
MX2X4 11 D00,D10,D01,D11,D02, 4-Bit 2 > 1 Non-Inverting Mux 1X 3-196
D12,D03,D13,S = Drive
11,1,11,1,111
MX2D2X4 | 13 D00,D10,D001,D11,D02, 4-Bit 2 > 1 Non-Inverting Mux 2X 3-196
D12,D03,D13,S = Drive
11,1,11,1,1,1,4
MX2I 2 D0,D1,5=3,3,2 2 > 1 Inverting Mux 1X Drive 3-202
MX2ID2 3 D0,D1,S=4,4,2 2 > 1 Inverting Mux 2X Drive 3-202
MX2ID3 3 D0,D1,S=5,5,2 2 > 1 Inverting Mux 3X Drive 3-202
MX21X4 7 D00,D10,D001,D11,D02, 4-Bit 2 > 1 Inverting Mux 1X Drive 3-206
D12,D03,D13,S =
3,3,3,3,3,3,3,3,1
MX2ID2X4 | 9 D00,D10,D01,D11,D02, 4-Bit 2 > 1 Inverting Mux 2X Drive 3-206
D12,D03,D13,S =
4,4,4,4,4,4.44,1
MX2IA 2 D0,D1,S,SN =3,3,1,1 2 > 1 Inverting Mux 1X Drive, sepa- | 3-212
rate S and SN inputs
MX2ID2A 2 DO,D1,S,SN=44,1,1 2 > 1 Inverting Mux 2X Drive, sepa- | 3-212
rate S and SN inputs
MX2ID4A | 3 D0,D1,5=6,6,1,1 2 > 1 Inverting Mux 4X Drive, sepa- | 3-212
rate S and SN inputs
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Table 3.2: Multiplexers and Decoders

Cell Size Input Loading Description Page

Names (gates) | (in Standard loads)

MX3I 4 DO0,D1,D2,50,51 = 3 > 1 Inverting Mux 1X Drive 3-216
3,3,1,2,2

MX3ID2 4 D0,D1,D02,S0,S1 = 3 > 1 Inverting Mux 2X Drive 3-216
6,6,4,2,2

MX3ID4 6 D0,D1,D2,S0,S1 = 3 > 1 Inverting Mux 4X Drive 3-216
3,3,6,,2,2

MX4 6 D0,D1,D2,03,50,S1 = 4 > 1 Non-inverting Mux 1X Drive 3-220
3,3,3,3,3,2

MX4D2 6 D0,D1,D02,D3,50,S1 = 4 > 1 Non-inverting Mux 2X Drive 3-220
3,3,3,3,3,2

MX8 12 D0,D1,D2,D3,D4,D5,D6, 8 > 1 Non-inverting Mux 1X Drive 3-224
D7,50,S1,S2 =
3,3,3,3,3,3,3,3,1,3,2

MX8D2 12 DO0,D1,D2,D03,D4,D5,D6, 8 > 1 Non-inverting Mux 2X Drive 3-224
D7,D8,50,51,S2 =
3,3,3,3,3,3,3,3,1,3,2
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Table 3.3: Adders

Cell Size Input Loading Description Page
Names (gates) (in Standard loads)

FA 7 CLAB=21,2 Full Adder 1X Drive 3-288
FAD2 8 CLAB=21,2 Full Adder 2X Drive 3-288
FAD4 10 CLAB=212 Full Adder 4X Drive 3-288
FADG6 12 CLAB=21,2 Full Adder 6X Drive 3-288
HA 5 AB=23 Half Adder 1X Drive 3-294
HAD2 6 AB=23 Half Adder 2X Drive 3-294
HAD4 8 AB=23 Half Adder 4X Drive 3-294

Table 3.4: Miscellaneous Cells

Cell Size Input Loading Description Page
Names (gates) (in Standard loads)

Busholder 0 2 Busholder 3-472
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Table 3. 5: Latches

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)

LD1 4 D,G=31 D-Latch Active High Gate, 1X Drive 3-230

LD1D2 5 D,G=31 D-Latch Active High Gate, 2X Drive 3-230

LD1D2Q 4 D,G=31 D-Latch Active High Gate, Q Output 3-234
Only, 2X Drive

LD1D4Q 5 D,G=3,1 D-Latch Active High Gate, Q Output 3-234
Only, 4X Drive

LD1A 5 D,GE=3115 D-Latch Active High Gate, 3-State, 1X | 3-236
Drive

LD1B 4 D,WR,WRN,RD = D-Latch, 3-State, with separate WR, 3-238

3,1,1,15 WRN, commonly known as RAM1

LD1S 7 D,G,SI,SG=1,2,1,2 D-Latch Active High Gate with Scan, 3-342
1X Drive

LD1SD2 8 D,G,S1,SG=1,2,1,2 D-Latch Active High Gate with Scan, 3-242
2x Drive

LD1X4 13 D0,D1,D2,D3,G = 4-Bit D-Latch Active High Gate, 1X 3-248

3,3,3,3,1 Drive

LD2 5 D,G,RN=31,1 D-Latch Active High Gate with Reset, | 3-252
1X Drive

LD2Q 4 D,G,RN=3,1,1 D-Latch Active High Gate with Reset, | 3-254
Q Output Only, 1X Drive

LD2D3Q 5 D,GRN=3,1,1 D-Latch Active High Gate with Reset, | 3-254
Q Output Only, 3X Drive

LD4 6 D,G,RN,SN=3,1,1,2 D-Latch Active High Gate with Set, 3-258
Reset, 1X Drive

LD4D2Q 6 D,G,RN,SN=3,1,1,2 D-Latch Active High Gate with Set, 3-262
Reset, Q Output Only, 2X Drive

LD4D4Q 7 D,G,RN,SN=3,1,1,2 D-Latch Active High Gate with Set, 3-262
Reset, Q Output Only, 4X Drive

LD5 4 D,GN=3,1 D-Latch Active Low Gate, 1X Drive 3-266

LD5D2 5 D,GN=3,1 D-Latch Active Low Gate, 2X Drive 3-266

LD5D2Q 4 D,GN=3,1 D-Latch Active Low Gate, Q Output 3-270
Only, 2X Drive

LD5D4Q 5 D,GN=3,1 D-Latch Active Low Gate, Q Output 3-270

Only, 4X Drive
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Table 3. 5: Latches

Cell Names | Size Input Loading Description Page
(gates) | (in Standard loads)
LD5X4 13 D0,D1,D2,D3,G = 4-Bit D-Latch Active Low Gate, 1X 3-272
3,3,3,3,1 Drive
LD6 5 D,GN,RN=3,1,1 D-Latch Active Low Gate with 3-276
Reset,1X Drive
LD6D2 6 D,GN,RN=3,1,1 D-Latch Active Low Gate with Reset, 3-276
2X Drive
LD6Q 4 D,GN,RN=3,1,1 D-Latch Active Low Gate with Reset, 3-280
Q Output Only, 1X Drive
LD6D3Q 5 D,GN,RN=3,1,1 D-Latch Active Low Gate with Reset, 3-280
Q Output Only, 3X Drive
LS1 4 SN1,SN2,SN,RN,RN1, SR Latch with separate Gate inputs, 3-284
RN2=1,1,1,1,1,1 1X Drive
LS1D3 8 SN1,SN2,SN,RN,RN1, SR Latch with separate Gate inputs, 3-284
RN2=1,1,1,1,1,1 3X Drive
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Table 3.6: Flip-Flops

Cell Size Input Loading Description Page
Names (gates) | (in Standard loads)
FD1 6 D,CK=3,1 D Flip-Flop, Positive Edge Trigger,1X | 3-298
Drive
FD1D2 7 DCK=3,1 D Flip-Flop, Positive Edge Trigger, 2X | 3-298
Drive
FD1D2Q 6 D,CK=3,1 D Flip-Flop, Positive Edge Trigger, Q 3-300
Output Only, 2X Drive
FD1D4Q 7 DCK=31 D Flip-Flop, Positive Edge Trigger, Q 3-300
Output Only, 4X Drive
FD1S 9 DTITECK=1,1,2,1 D Flip-Flop with Scan, Positive Edge 3-302
Trigger, 1X Drive
FD1SD2 10 D,TI,TELCK=1,1,2,1 D Flip-Flop with Scan, Positive Edge 3-302
Trigger, 2X Drive
FD1SD2Q 9 D,TI,TE,CK=1,1,2,1 D Flip-Flop with Scan, Positive Edge 3-306
Trigger, Q Output Only, 2X Drive
FD1SD4Q 10 DTITECK=1,1,2,1 D Flip-Flop with Scan, Positive Edge 3-306
Trigger, Q Output Only, 4X Drive
FD1X4 21 D0,D1,D2,D3,CK = 4-Bit D Flip-Flop, Positive Edge Trig- 3-308
3,3,3,3,1 ger, 1X Drive
FD1D2X4Q | 24 D0,D1,D2,D3,CK = 4-Bit D Flip-Flop, Positive Edge Trig- 3-312
3,3,3,3.1 ger, Q Output Only, 2X Drive
FD1D4X4Q | 28 Do0,D1,D2,D3,CK = 4-Bit D Flip-Flop, Positive Edge Trig- 3-312
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 | 3-316
Trigger, 1X Drive
FD2D2 8 D,CK,RN = 3,1,2 D Flip-Flop with Reset, Positive Edge | 3-316
Trigger, 2X Drive
FD2D2Q 7 D,CK,RN=3,1,2 D Flip-Flop with Reset, Positive Edge | 3-320
Trigger, Q Output Only, 2X Drive
FD2D4Q 8 D,CK,RN =3,1,2 D Flip-Flop with Reset, Positive Edge | 3-320
Trigger, Q Output Only, 4X Drive
FD2S 10 D, TI,TE,CK,RN = D Flip-Flop with Reset, Scan, Positive | 3-322
1,1,2,1,2 Edge Trigger, 1X Drive
FD2SD2 11 D,TI,TE,CK,RN = D Flip-Flop with Reset, Scan, Positive | 3-322
1,1,2,1,2 Edge Trigger, 2X Drive
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Table 3.6: Flip-Flops (Continued)

1,1,21,2,2

Positive Edge Trigger, 2X Drive

Cell Size Input Loading Description Page
Names (gates) | (in Standard loads)
FD2SD2Q 10 D,CK,RN, Tl, TE = D Flip-Flop with Reset, Scan, Positive | 3-326
1,1,2,1,2 Edge Trigger, Q Output Only, 2X Drive
FD2SD4Q 11 D,CK,RN, Tl, TE = D Flip-Flop with Reset, Scan, Positive | 3-326
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 3-330
3,3,3,3,3,8 Edge Trigger, 1X Drive
FD2D2X4Q | 28 D0,D1,D2,D3,CK,RN = 4-Bit D Flip-Flop with Reset, Positive 3-334
3,3,3,3,1,8 Edge Trigger, Q Output Only, 2X Drive
FD2D4X4Q | 32 D0,D1,D2,D3,CK,RN = 4-Bit D Flip-Flop with Reset, Positive 3-334
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 3-340
TriggerTrigger, 1X Drive
FD3D2 8 D,CK,SN =3,1,2 D Flip-Flop with Set, Positive Edge 3-340
Trigger, 2X Drive
FD3S 10 D,TI,TE,CK,SN = D Flip-Flop with Set, Scan, Positive 3-344
1,1,2,1,2 Edge Trigger, 1X Drive
FD3SD2 11 D, TI,TE,CK,SN = D Flip-Flop with Set, Scan, Positive 3-344
1,1,21,2 Edge Trigger, 2X Drive
FD4 8 D,CK,SN,RN =3,1,2,2 D Flip-Flop with Set and Reset, Posi- | 3-348
tive Edge Trigger, 1X Drive
FD4D2 9 D,CK,SN,RN =3,1,2,2 D Flip-Flop with Set and Reset, Posi- | 3-348
tive Edge Trigger, 2X Drive
FD4D2Q 8 D,CK,SN,RN =3,1,2,2 D Flip-Flop with Set and Reset, Posi- | 3-352
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- | 3-352
tive Edge Trigger, Q Output Only, 4X
Drive
FD4S 11 D,TI,TE,CK,SN,RN = D Flip-Flop with Set, Reset, Scan, 3-356
1,1,2,1,2,2 Positive Edge Trigger, 1X Drive
FD4SD2 12 D, TI,TE,CK,SN,RN = D Flip-Flop with Set, Reset, Scan, 3-356
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Table 3.6: Flip-Flops (Continued)

Cell Size Input Loading Description Page
Names (gates) | (in Standard loads)
FD4SD2Q 11 D, TI,TE,CK,SN,RN = D Flip-Flop with Set, Reset, Scan, 3-362
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, 3-362
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, 3-366
SN=3333188 Positi\_/e Edge Trigger, Q Output Only,
2X Drive
FD4D4X4Q | 36 DO,D1,D2,D3,CK,RN, 4-Bit D Flip-Flop with Set and Reset, 3-366
SN=3333188 Positi\_/e Edge Trigger, Q Output Only,
4X Drive
FD5 6 D,CKN =3,1 D Flip-Flop, Negative Edge Trigger,1X | 3-372
Drive
FD5D2 7 D,CKN=3,1 D Flip-Flop, Negative Edge Trigger,2X | 3-372
Drive
FD5D2Q 6 D,CKN =31 D Flip-Flop, Negative Edge Trigger, Q | 3-376
Output Only, 2X Drive
FD5D4Q 7 D,CKN =3,1 D Flip-Flop, Negative Edge Trigger, Q | 3-376
Output Only, 4X Drive
FD5SD2Q 9 D,CKN,TILTE=1,1,1,2 D Flip-Flop, Scan, Negative Edge 3-378
Trigger, Q Output Only, 2X Drive
FD5SD4Q 10 D,CKN,TI,LTE=1,1,1,2 D Flip-Flop, Scan, Negative Edge 3-378
Trigger, Q Output Only, 4X Drive
FD5X4 21 DO, D1, D2, D3, CKN = 4-Bit Flip-Flop with Negative Edge 3-382
3,3,3,3,1 Trigger
FD5D2X4Q | 24 DO, D1, D2, D3, CKN = 4-Bit Flip-Flop with Negative Edge 3-386
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 3-386
3,3,3,3.1 Trigger, Q Output Only, 4X Drive
FD6 7 D,CKN,RN =3,1,2 D Flip-Flop with Reset, Negative Edge | 3-390
Trigger,1X Drive
FD6D2 8 D,CKN,RN =3,1,2 D Flip-Flop with Reset, Negative 3-390
EdgeTrigger, 2X Drive
FD6D2Q 7 D,CKN,RN =3,1,2 D Flip-Flop with Reset, Negative 3-394
EdgeTrigger, Q Output Only, 2X Drive
FD6D4Q 8 D,CKN,RN =3,1,2 D Flip-Flop with Reset, Negative 3-394

EdgeTrigger, Q Output Only, 4X Drive
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Table 3.6: Flip-Flops (Continued)

Edge Trigger, 1X Drive

Cell Size Input Loading Description Page
Names (gates) | (in Standard loads)
FD6SD2Q | 10 D,CKN,RN,TI,TE = D Flip-Flop with Reset, Scan, Nega- 3-398
1,1,2,1,2 tive Edge Trigger, Q Output Only, 2X
Drive
FD6SD4Q 11 D,CKN,RN,TI,TE = D Flip-Flop with Reset, Scan, Nega- 3-398
1,1,2,1,2 tive Edge Trigger, Q Output Only, 4X
Drive
FD6D2X4Q | 28 DO, D1, D2, D3, CKN, 4-Bit D Flip-Flop with Reset, Negative | 3-402
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 | 3-402
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 3-408
Trigger, 1X Drive
FD7D2 8 D,CKN,SN = 3,1,2 D Flip-Flop with Set, Negative Edge 3-408
Trigger, 2X Drive
FD8 8 D,CKN,SN,RN =3,1,2,2 | D Flip-Flop with Set and Reset,Nega- | 3-412
tive Edge Trigger, 1X Drive
FD8D2 9 D,CKN,SN,RN =3,1,2,2 | D Flip-Flop with Set and Reset, Nega- | 3-412
tive Edge Trigger, 2X Drive
FD8D2Q 8 D,CKN,RN,SN = 3,1,2, 2 | D Flip-Flop with Set and Reset, Nega- | 3-416
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- | 3-416
tive Edge Trigger, Q Output Only, 4X
Drive
FD8SD2Q 11 D,TI, TE,CKN,SN,RN = D Flip-Flop with Set and Reset, Scan, | 3-420
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, | 3-420
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, 3-424
RN, SN = Negative Edge Trigger, Q Output
3,3,3,3,1,8,8 Only, 2X Drive
FD8D4X4Q | 36 DO, D1, D2, D3, CKN, 4-Bit D Flip-Flop with Set and Reset, 3-424
RN, SN = Negative Edge Trigger, Q Output
3,3,3,3,1,8,8 Only, 4X Drive
FG1 7 DECK=3,1,1 D Flip-Flop with CK Enable, Positive 3-430
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Table 3.6: Flip-Flops (Continued)

Cell Size Input Loading Description Page
Names (gates) | (in Standard loads)
FG1X4 22 D0,D1,D2,D3,E,CK 4-Bit D Flip-Flop with CK Enable, Pos- | 3-432
=3,33311 itive Edge Trigger, 1X Drive
FG2 8 DECKRN=3,11,2 D Flip-Flop with Reset, CK Enable, 3-436
Positive Edge Trigger, 1X Drive
FG2X4 26 D0,D1,D2,D3,E,CK,RN 4-Bit D Flip-Flop with Reset, CK 3-438
=3,3,3,3,1,1,8 Enable, Positive Edge Trigger, 1X
Drive
FJ1 9 JKCK=111 JK Flip-Flop, Positive Edge Trigger, 3-442
1X Drive
FJ1D2 10 JKCK=11,1 JK Flip-Flop, Positive Edge Trigger, 3-442
2X Drive
FJ1S 11 JK,CK,TILTE=1,1,1,1,2 | JK Flip-Flop with Scan, Positive Edge | 3-446
Trigger, 1X Drive
FJ1SD2 12 J,K,CK,TI,TE=1,1,1,1,2 | JK Flip-Flop with Scan, Positive Edge | 3-446
Trigger, 2X Drive
FJ2 10 JK,CK,RN=1,1,1,2 JK Flip-Flop with Reset, Positive Edge | 3-450
Trigger, 1X Drive
FJ2D2 11 JKCK,RN=1,1,1,2 JK Flip-Flop with Reset, Positive Edge | 3-450
Trigger, 2X Drive
FJ2S 12 J,K,.CK,TI,TE,RN = JK Flip-Flop with Scan, Reset, Posi- 3-454
1,1,1,1,2,2 tive Edge Trigger, 1X Drive
FJ2SD2 13 J,K,CK,TI, TE,RN = JK Flip-Flop with Reset, Scan, Posi- 3-454
1,1,1,1,2,2 tive Edge Trigger, 2X Drive
FJ4 11 J,K,CK,SN,RN = JK Flip-Flop with Set, Reset, Positive | 3-458
1,1,1,2,2 Edge Trigger, 1X Drive
FJ4D2 12 J,K,CK,SN,RN = JK Flip-Flop with Set, Reset, Scan, 3-458
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, 3-462
=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, 3-462
=1,1,112.2,2 Positive Edge Trigger, 2X Drive
FT2 7 CK,RN=1,2 Toggle Flip-Flop with Reset, Positive 3-468
Edge Trigger, 1X Drive
FT2D2 8 CK,RN=1,2 Toggle Flip-Flop with Reset, Positive 3-468
Edge Trigger, 2X Drive
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Datasheets for HDA10000 3.3V Macrocells (5.0V Device) are on
pages 3-20 to 3-472
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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 L
Maximum Fanout (Rec. SL):
- AD2D2: 56 R
- AD2D4: 112
- AD2D6: 168
Gate Count: Symbol
- AD2D2: 2
- AD2D4: 3
- AD2D6: 4

A B Y
0 0 0
0 1 0
1 0 0
1 1 1
Truth Table

A D
BD
i & &
4 g— DY
— %ET -~
Ik
Schematic
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.18 + 0.023*SL 0.19 + 0.019*SL 0.20 + 0.019*SL
tPHL 0.32 0.29 + 0.014*SL 0.30 + 0.010*SL 0.34 + 0.008*SL

AtoY R 0.19 0.10 + 0.042*SL 0.10 + 0.044*SL 0.08 + 0.045*SL
tF 0.15 0.11 + 0.016*SL 0.11 + 0.016*SL 0.11 +0.017*SL
tPLH 0.19 0.14 + 0.023*SL 0.15 + 0.020*SL 0.16 + 0.019*SL
tPHL 0.37 0.34 + 0.015*SL 0.35 + 0.010*SL 0.39 + 0.008*SL

BloY R 0.20 0.12 + 0.042"SL 0.11 + 0.043*SL 0.07 + 0.045"SL
tE 0.16 0.13 + 0.017*SL 0.13 + 0.016*SL 0.12 + 0.016*SL

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

AD2D4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

path — %Gﬂiyzl%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.27 + 0.014*SL 0.28 + 0.010"SL 0.29 + 0.010"SL
tPHL 0.38 0.36 + 0.007*SL 0.36 + 0.007*SL 0.40 + 0.005"SL

AtoY R 0.17 0.13 + 0.019"SL 0.12 + 0.022"SL 0.12 + 0.022"SL
tF 0.16 0.15 + 0.005"SL 0.14 + 0.008*SL 0.15 + 0.008*SL
tPLH 0.25 0.22 + 0.014*SL 0.23 + 0.010"SL 0.25 + 0.009*SL
tPHL 0.41 0.39 + 0.012*SL 0.41 + 0.007*SL 0.45 + 0.005"SL

BloY R 0.18 0.14 + 0.021*SL 0.13 + 0.021*SL 0.13 + 0.022"SL
tF 0.17 0.16 + 0.008*SL 0.16 + 0.009*SL 0.18 + 0.007*SL

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

AD2D6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL:

Standard Load)

Path Parameter Ds?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.37 0.35 + 0.008*SL 0.35 + 0.007*SL 0.37 + 0.007*SL
tPHL 0.44 0.43 + 0.007*SL 0.44 + 0.005*SL 0.46 + 0.004*SL

AtoY R 0.19 0.17 + 0.011*SL 0.16 + 0.014*SL 0.15 + 0.014*SL
= 0.20 0.19 + 0.003*SL 0.18 + 0.006*SL 0.21 + 0.005*SL
tPLH 0.31 0.30 + 0.008*SL 0.30 + 0.007*SL 0.32 + 0.006"SL
tPHL 0.47 0.46 + 0.007*SL 0.46 + 0.006*SL 0.49 + 0.004*SL

BloY R 0.19 0.15 + 0.022*SL 0.17 + 0.013*SL 0.14 + 0.015"SL
= 0.21 0.22 + -0.002*SL 0.19 + 0.005*SL 0.20 + 0.005*SL

*Rangel : 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 —
- AD3D3: All: 1 E Ay
- AD3D5: All: 1 =
- AD3DS8: All: 2 =
Maximum Fanout (Rec. SL):
- AD3: 28 SymbOl
- AD3D3: 84
- AD3D5: 140
- AD3DS8: 224
Gate Count:
-AD3:2 A B C Y
-AD3D3: 3
-AD3D5: 4 0 0 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
AT
B
C C— L L
+—db —dk
e L >
- I
|
I
’IE <~
|
=~
Schematic

3-22
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



AD3/AD3D3

3 Input AND with 1X Drive, 3X Drive

AD3 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?a:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.21 + 0.040*SL 0.21 + 0.038*SL 0.22 + 0.037*SL
tPHL 0.29 0.24 + 0.025*SL 0.26 + 0.017*SL 0.29 + 0.016*SL

AtoY R 0.29 0.12 + 0.081°SL 0.11 + 0.086*SL 0.07 + 0.088SL
tF 0.16 0.09 + 0.035*SL 0.11 + 0.031*SL 0.06 + 0.033*SL
tPLH 0.28 0.19 + 0.044*SL 0.21 + 0.038*SL 0.22 + 0.037*SL
tPHL 0.34 0.29 + 0.026*SL 0.32 + 0.017*SL 0.34 + 0.016*SL

BloY R 0.28 0.11 + 0.089*SL 0.11 + 0.086*SL 0.07 + 0.088*SL
tF 0.18 0.12 + 0.029*SL 0.12 + 0.030*SL 0.06 + 0.033*SL
tPLH 0.25 0.16 + 0.042*SL 0.18 + 0.038*SL 0.18 + 0.037*SL
tPHL 0.38 0.33 + 0.025*SL 0.35 + 0.018*SL 0.38 + 0.016*SL

CoY R 0.29 0.13 + 0.083*SL 0.12 + 0.086*SL 0.07 + 0.088*SL
{F 0.20 0.15 + 0.023*SL 0.13 + 0.030*SL 0.08 + 0.033*SL

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

AD3D3 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.35 0.31 + 0.018*SL 0.33 + 0.014*SL 0.35 +0.013*SL
tPHL 0.35 0.32 + 0.013*SL 0.34 + 0.008*SL 0.37 + 0.006*SL

AtoY R 0.20 0.15 + 0.026"SL 0.14 + 0.029*SL 0.14 + 0.029"SL
tF 0.16 0.14 + 0.012*SL 0.14 + 0.010*SL 0.14 + 0.010*SL
tPLH 0.33 0.30 + 0.018*SL 0.31 + 0.014*SL 0.33 +0.013*SL
tPHL 0.38 0.36 + 0.009*SL 0.36 + 0.009*SL 0.41 + 0.006*SL

BloY tR 0.21 0.13 + 0.039*SL 0.17 + 0.027*SL 0.14 + 0.029*SL
tF 0.17 0.15 + 0.010*SL 0.15 + 0.010*SL 0.14 + 0.010*SL
tPLH 0.28 0.25 + 0.017*SL 0.26 + 0.014*SL 0.28 + 0.013*SL
tPHL 0.41 0.38 + 0.014*SL 0.40 + 0.009*SL 0.45 + 0.006*SL

CtoY R 0.20 0.14 + 0.029*SL 0.15 + 0.028*SL 0.13 + 0.029*SL
tF 0.18 0.16 + 0.012*SL 0.16 + 0.010*SL 0.17 + 0.010*SL

*Rangel : 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.44 0.42 + 0.012*SL 0.43 + 0.009*SL 0.45 + 0.008*SL
tPHL 0.40 0.38 + 0.012*SL 0.40 + 0.006*SL 0.43 + 0.004*SL

AtoY R 0.22 0.19 + 0.014*SL 0.19 + 0.016*SL 0.17 + 0.017*SL
tF 0.19 0.16 + 0.013*SL 0.18 + 0.006*SL 0.19 + 0.006*SL
tPLH 0.41 0.39 + 0.012*SL 0.40 + 0.009*SL 0.42 + 0.008*SL
tPHL 0.44 0.42 + 0.008*SL 0.43 + 0.006*SL 0.47 + 0.004*SL

BloY R 0.23 0.19 + 0.015"SL 0.19 + 0.016*SL 0.18 + 0.017°SL
tE 0.19 0.17 + 0.008*SL 0.17 + 0.007*SL 0.20 + 0.006*SL
tPLH 0.37 0.35 + 0.011*SL 0.35 + 0.009*SL 0.37 + 0.008*SL
tPHL 0.46 0.45 + 0.008*SL 0.45 + 0.006*SL 0.49 + 0.005*SL

Coy R 0.23 0.19 + 0.017*SL 0.19 + 0.016*SL 0.18 + 0.017*SL
tF 0.21 0.22 +-0.003*SL 0.19 + 0.007*SL 0.19 + 0.006*SL

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

AD3D8 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds‘iliyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.41 0.39 + 0.008*SL 0.40 + 0.006"SL 0.41 + 0.005"SL
tPHL 0.36 0.36 + 0.003*SL 0.35 + 0.004"SL 0.38 + 0.003*SL

AtoY R 0.19 0.17 + 0.013*SL 0.17 + 0.010"SL 0.16 + 0.011*SL
i 0.16 0.15 + 0.004*SL 0.15 + 0.005*SL 0.18 + 0.003*SL
tPLH 0.38 0.36 + 0.008*SL 0.37 + 0.006"SL 0.38 + 0.005"SL
tPHL 0.39 0.39 + 0.003*SL 0.38 + 0.005"SL 0.41 + 0.003*SL

BloY R 0.20 0.17 + 0.014*SL 0.18 + 0.011"SL 0.20 + 0.010"SL
i 0.17 0.16 + 0.006*SL 0.16 + 0.005*SL 0.18 + 0.004*SL
tPLH 0.34 0.32 + 0.007*SL 0.32 + 0.006"SL 0.34 + 0.005"SL
tPHL 0.43 0.41 + 0.008*SL 0.42 + 0.004*SL 0.44 + 0.003*SL

CtoY R 0.20 0.19 + 0.007*SL 0.18 + 0.011"SL 0.18 + 0.010"SL
tF 0.19 0.19 + 0.002*SL 0.18 + 0.004*SL 0.19 + 0.004*SL

*Rangel : 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

Inputs: A, B, C, D

Output: Y
Input Loading (SL):
- AD4D2: All: 1
- AD4D4: All: 1 A
- AD4D6: All: 2 o B v
Maximum Fanout (Rec. SL): ._'D
- AD4D2: 56 —
- AD4D4: 112 gl
- AD4D6: 168
Gate Count:
- AD4D2: 3
- AD4D4: 4 Symbol
- AD4D6: 7
A B C 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
COo—

po—db ; b RIEQ o

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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Ds?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.38 0.33 + 0.025"SL 0.34 + 0.021°SL 0.38 + 0.019"SL
tPHL 0.31 0.28 + 0.016"SL 0.30 + 0.011°SL 0.34 + 0.009"SL

AtoY R 0.24 0.15 + 0.042*SL 0.15 + 0.043*SL 0.12 + 0.045*SL
iF 0.16 0.13 + 0.012"SL 0.12 + 0.017°SL 0.13 + 0.016"SL
tPLH 0.38 0.34 + 0.024*SL 0.35 + 0.020*SL 0.37 + 0.019*SL
tPHL 0.36 0.33 + 0.015"SL 0.34 + 0.011°SL 0.38 + 0.009"SL

BtoY R 0.25 0.18 + 0.036*SL 0.15 + 0.043"SL 0.12 + 0.045*SL
i 017 0.15 + 0.014*SL 0.14 + 0.016"SL 0.13 + 0.016"SL
tPLH 0.36 0.31 + 0.025*SL 0.33 + 0.020*SL 0.35 + 0.019*SL
tPHL 0.39 0.35 + 0.016"SL 0.37 + 0.011°SL 0.42 + 0.009"SL

Coy R 0.24 0.16 + 0.040*SL 0.15 + 0.043"SL 0.13 + 0.045*SL
i 0.18 0.15 + 0.017°SL 0.15 + 0.015"SL 0.14 + 0.016"SL
tPLH 0.34 0.29 + 0.025*SL 0.31 + 0.020"SL 0.33 + 0.019"SL
tPHL 0.41 0.37 + 0.021°SL 0.40 + 0.011°SL 0.45 + 0.009"SL

DtoY R 0.25 0.18 + 0.034*SL 0.16 + 0.043*SL 0.13 + 0.044*SL
tF 0.19 0.14 + 0.029*SL 0.18 + 0.015"SL 0.15 + 0.016"SL

*Rangel : SL < 3.00, *Range2:3.00 =< 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.49 0.45 + 0.017*SL 0.47 + 0.011*SL 0.49 + 0.010*SL
tPHL 0.37 0.35 + 0.010*SL 0.36 + 0.007*SL 0.40 + 0.005*SL

AtoY R 0.25 0.21 + 0.021*SL 0.20 + 0.021*SL 0.19 + 0.022*SL
tF 0.17 0.15 + 0.011*SL 0.16 + 0.008*SL 0.16 + 0.008*SL
tPLH 0.48 0.45 + 0.016*SL 0.46 + 0.011*SL 0.49 + 0.010*SL
tPHL 0.41 0.39 + 0.011*SL 0.40 + 0.007*SL 0.44 + 0.005*SL

BtoY R 0.25 0.21 + 0.021%SL 0.21 + 0.021*SL 0.19 + 0.022"SL
tF 0.19 0.16 + 0.012*SL 0.18 + 0.008*SL 0.19 + 0.007*SL
tPLH 0.45 0.42 + 0.015*SL 0.43 + 0.011*SL 0.46 + 0.010*SL
tPHL 0.44 0.42 + 0.011*SL 0.43 + 0.007*SL 0.47 + 0.005*SL

Cloy R 0.25 0.22 + 0.013*SL 0.20 + 0.021*SL 0.19 + 0.022*SL
tF 0.20 0.18 + 0.007*SL 0.18 + 0.008*SL 0.19 + 0.007*SL
tPLH 0.43 0.40 + 0.014*SL 0.41 + 0.011*SL 0.43 + 0.010*SL
tPHL 0.46 0.44 + 0.010*SL 0.45 + 0.008*SL 0.49 + 0.005*SL

DtoY R 0.25 0.20 + 0.025*SL 0.22 + 0.020*SL 0.19 + 0.022*SL
tF 0.21 0.18 + 0.013*SL 0.20 + 0.008*SL 0.20 + 0.008*SL

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

AD4D6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyzlr(,)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.45 0.43 + 0.010"SL 0.44 + 0.008*SL 0.46 + 0.007*SL
tPHL 0.33 0.32 + 0.007*SL 0.32 + 0.005*SL 0.35 + 0.004*SL

AtoY R 0.22 0.20 + 0.011*SL 0.19 + 0.014*SL 0.18 + 0.014*SL
tF 0.15 0.15 + 0.001*SL 0.13 + 0.006*SL 0.17 + 0.005*SL
tPLH 0.44 0.42 + 0.009*SL 0.43 + 0.008*SL 0.45 + 0.007*SL
tPHL 0.36 0.35 + 0.007*SL 0.36 + 0.005*SL 0.39 + 0.004*SL

BoY R 0.23 0.20 + 0.014*SL 0.20 + 0.013*SL 0.19 + 0.014*SL
IF 0.16 0.16 + 0.003*SL 0.15 + 0.006*SL 0.17 + 0.005*SL
tPLH 0.42 0.39 + 0.012*SL 0.40 + 0.008*SL 0.43 + 0.007*SL
TPHL 0.39 0.38 + 0.005*SL 0.38 + 0.006"SL 0.41 + 0.004*SL

Cloy R 0.24 0.22 + 0.009*SL 0.21 + 0.013"SL 0.19 + 0.014"SL
tF 0.17 0.16 + 0.007*SL 0.16 + 0.006*SL 0.18 + 0.005"SL
tPLH 0.39 0.37 + 0.011*SL 0.38 + 0.008*SL 0.40 + 0.007*SL
tPHL 0.42 0.40 + 0.010*SL 0.41 + 0.005*SL 0.44 + 0.004*SL

DtoY R 0.22 0.18 + 0.018"SL 0.20 + 0.014*SL 0.18 + 0.014*SL
T 0.19 0.18 + 0.006*SL 0.18 + 0.005*SL 0.19 + 0.005*SL

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

HDA10000-3.3V/3.3V
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AD5/AD5D3/AD5D6
5 Input AND with 1X Drive, 3X Drive or 6X Drive

HDA10000-3.3V/3.3V

A
Inputs: A, B, C, D,E .78
Output: Y u
Input Loading (SL): O Y
- AD5: All: 1 .T
- AD5D3: All: 1
B—
- AD5DE6: All: 2 F /A\ D 5
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
e
N
s I
N
ch
c
cil
Schematic
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ADS5S
5 Input AND with 1X Drive, 3X Drive or 6X Drive

AD5 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.42 0.32 + 0.048"SL 0.35 + 0.039*SL 0.38 + 0.037°SL
tPHL 0.30 0.24 + 0.027*SL 0.27 + 0.018*SL 0.30 + 0.016*SL

AtoY R 0.31 0.14 + 0.088*SL 0.14 + 0.086*SL 0.11 + 0.087*SL
= 0.17 0.10 + 0.037*SL 0.12 + 0.030"SL 0.07 + 0.033"SL
tPLH 0.44 0.34 + 0.047°SL 0.37 + 0.039*SL 0.40 + 0.038*SL
tPHL 0.3 0.28 + 0.029"SL 0.32 + 0.018*SL 0.34 + 0.016"SL

BloY R 0.32 0.16 + 0.084*SL 0.15 + 0.086*SL 0.12 + 0.087*SL
= 0.18 0.11 + 0.035"SL 0.13 + 0.030"SL 0.08 + 0.033*SL
tPLH 0.44 0.34 + 0.046"SL 0.36 + 0.039*SL 0.40 + 0.037*SL
tPHL 0.38 0.32 + 0.029"SL 0.35 + 0.018*SL 0.39 + 0.016"SL

Cloy R 0.33 0.16 + 0.087*SL 0.17 + 0.085*SL 0.12 + 0.087*SL
tF 0.19 0.11 + 0.041*SL 0.15 + 0.029*SL 0.09 + 0.033*SL
tPLH 0.43 0.34 + 0.046"SL 0.36 + 0.039*SL 0.39 + 0.037*SL
tPHL 0.40 0.34 + 0.031"SL 0.38 + 0.018"SL 0.42 + 0.016*SL

DtoY R 0.33 0.17 + 0.083*SL 0.16 + 0.085"SL 0.12 + 0.087*SL
tF 0.21 0.14 + 0.037*SL 0.16 + 0.029*SL 0.09 + 0.032*SL
tPLH 0.41 0.31 + 0.047*SL 0.34 + 0.039*SL 0.36 + 0.037"SL
tPHL 0.41 0.35 + 0.033*SL 0.39 + 0.019"SL 0.44 + 0.016*SL

EtoY R 0.3 0.16 + 0.085*SL 0.17 + 0.085*SL 0.12 + 0.087*SL
i 0.23 0.15 + 0.039*SL 0.18 + 0.029*SL 0.12 + 0.032*SL

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

HDA10000-3.3V/3.3V
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AD5D3
5 Input AND with 3X Drive

AD5D3 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 052 0.48 + 0.019"SL 0.49 + 0.015*SL 052 + 0.013"SL
tPHL 0.35 0.33 + 0.009"SL 0.33 + 0.008*SL 0.38 + 0.006*SL

AtoY R 0.27 0.23 + 0.021°SL 0.20 + 0.029*SL 0.20 + 0.029*SL
= 0.16 0.14 + 0.011*SL 0.14 + 0.010"SL 0.14 + 0.010"SL
tPLH 053 0.49 + 0.020"SL 0.51 + 0.015*SL 0.54 + 0.013*SL
tPHL 0.38 0.35 + 0.012*SL 0.36 + 0.009*SL 0.42 + 0.006*SL

BloY R 0.27 0.23 + 0.021°SL 0.21 + 0.029*SL 0.21 + 0.029"SL
= 0.17 0.15 + 0.014*SL 0.16 + 0.011*SL 0.17 + 0.010"SL
tPLH 052 0.48 + 0.019"SL 0.50 + 0.015*SL 0.53 + 0.013*SL
tPHL 0.41 0.38 + 0.014*SL 0.40 + 0.009*SL 0.45 + 0.006*SL

Cloy R 0.28 0.23 + 0.024*SL 0.22 + 0.028*SL 0.20 + 0.029*SL
tF 0.19 0.16 + 0.014*SL 0.17 + 0.010"SL 0.17 + 0.010"SL
tPLH 051 0.47 + 0.020"SL 0.49 + 0.015*SL 0.52 + 0.013*SL
tPHL 0.43 0.40 + 0.016"SL 0.42 + 0.009"SL 0.47 + 0.006*SL

DtoY R 0.27 0.24 + 0.019*SL 0.21 + 0.029"SL 0.20 + 0.029*SL
tF 0.21 0.18 + 0.013*SL 0.19 + 0.010*SL 0.19 + 0.010"SL
tPLH 0.49 0.45 + 0.019"SL 0.46 + 0.015*SL 0.49 + 0.013"SL
tPHL 0.45 0.42 + 0.015"SL 0.44 + 0.009*SL 0.49 + 0.007*SL

EtoY R 0.28 0.24 + 0.020"SL 0.21 + 0.028*SL 0.21 + 0.029"SL
i 0.22 0.20 + 0.009*SL 0.20 + 0.010*SL 0.20 + 0.010"SL

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

HDA10000-3.3V/3.3V
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AD5D6
5 Input AND with 6X Drive

AD5D6 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?_Ia:yz[r(‘)so] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.54 0.51 + 0.013*SL 0.53 + 0.008*SL 0.55 + 0.007*SL
TPHL 0.34 0.33 + 0.003*SL 0.33 + 0.005*SL 0.35 + 0.004*SL
AtoY R 0.26 0.24 + 0.013*SL 0.24 + 0.013"SL 0.20 + 0.015*SL
IF 0.16 0.16 + -0.003*SL 0.14 + 0.006*SL 0.14 + 0.006"SL
tPLH 0.55 052 + 0.011SL 0.53 + 0.008"SL 0.55 + 0.007*SL
tPHL 0.36 0.35 + 0.006"SL 0.35 + 0.006*SL 0.39 + 0.004*SL
BloY R 0.27 0.25 + 0.010*SL 0.24 + 0.014*SL 0.24 + 0.014*SL
tF 0.16 0.15 + 0.004*SL 0.15 + 0.007*SL 0.19 + 0.004*SL
tPLH 0.54 0.52 + 0.010°SL 0.53 + 0.008*SL 0.55 + 0.007*SL
tPHL 0.39 0.38 + 0.008*SL 0.38 + 0.006*SL 0.42 + 0.004*SL
Ctoy R 0.27 0.25 + 0.012*SL 0.24 + 0.014*SL 0.24 + 0.014"SL
T 0.18 0.14 + 0.016*SL 0.18 + 0.005*SL 0.17 + 0.005*SL
tPLH 053 0.51 + 0.010"SL 0.51 + 0.008*SL 0.54 + 0.007*SL
tPHL 0.42 0.40 + 0.009*SL 0.41 + 0.006*SL 0.45 + 0.004*SL
DtoY R 0.27 0.25 + 0.011*SL 0.24 + 0.014*SL 0.22 + 0.015"SL
i 0.20 0.18 + 0.012*SL 0.20 + 0.005*SL 0.20 + 0.005*SL
tPLH 051 0.49 + 0.011*SL 0.50 + 0.008*SL 0.52 + 0.007*SL
tPHL 0.43 0.42 + 0.007*SL 0.42 + 0.006*SL 0.46 + 0.004*SL
EtoY R 0.27 0.25 + 0.008*SL 0.23 + 0.014*SL 0.23 + 0.014*SL
tF 0.22 0.21 + 0.005*SL 0.21 + 0.005"SL 0.21 + 0.005*SL

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

HDA10000-3.3V/3.3V
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AO21/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: All : 1
Maximum Fanout (Rec. SL):
-AO21: 14
- AO21D2: 28 Symb0|
- AO21D4: 112
- AO21D6: 168
Gate Count:
-AO21:2
- AO21D2: 3
- AO21D4: 4
- AO21D6: 5

LT

>
o8}

P X O X
P O X X
x O O |0
o r R O <

Truth Table

O o=
D?U

LY

Ik

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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %ila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.44 0.29 + 0.076*SL 0.30 + 0.072*SL 0.27 + 0.073*SL
tPHL 0.11 0.01 + 0.052"SL 0.07 + 0.030"SL 0.16 + 0.026"SL

AtoY R 0.64 0.34 + 0.153*SL 0.29 + 0.170"SL 0.21+ 0.174*SL
i 0.38 0.27 + 0.051"SL 0.27 + 0.053"SL 0.20 + 0.056"SL
tPLH 0.50 0.36 + 0.071*SL 0.36 + 0.072*SL 0.33 + 0.073*SL
tPHL 0.07 20.02 + 0.044*SL 0.03 + 0.029"SL 0.08 + 0.026"SL

BtoY R 0.73 0.42 + 0.151"SL 0.37 + 0.170"SL 0.29 + 0.174*SL
i 0.35 0.25 + 0.051"SL 0.24 + 0.053"SL 0.16 + 0.057"SL
tPLH 0.48 0.34 + 0.071°SL 0.34 + 0.072"SL 0.31 + 0.073"SL
tPHL 0.08 0.01 + 0.035"SL 0.05 + 0.022"SL 0.15 + 0.017"SL

Coy R 0.71 0.39 + 0.156*SL 0.35+ 0.171*SL 0.29 + 0.174*SL
iF 0.38 0.32 + 0.032*SL 0.33 + 0.028*SL 0.27 + 0.031*SL

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

AO021D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_lazy2[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.36 0.28 + 0.041*SL 0.29 + 0.036*SL 0.29 + 0.036*SL
tPHL 0.06 -0.00 + 0.032*SL 0.04 + 0.019*SL 0.14 + 0.014*SL

AtoY R 0.49 0.34 + 0.079*SL 0.33 + 0.081*SL 0.24 + 0.086*SL
tF 0.32 0.25 + 0.034*SL 0.27 + 0.027*SL 0.26 + 0.028*SL
tPLH 0.43 0.36 + 0.036*SL 0.36 + 0.035*SL 0.34 + 0.036*SL
tPHL 0.03 -0.02 + 0.025*SL 0.00 + 0.017*SL 0.07 + 0.014*SL

BloY R 0.57 0.41 + 0.081*SL 0.41 + 0.082*SL 0.33 + 0.086*SL
tF 0.30 0.25 + 0.027*SL 0.25 + 0.026*SL 0.21 + 0.028*SL
tPLH 0.41 0.34 + 0.035*SL 0.34 + 0.035*SL 0.33 + 0.036*SL
{PHL 0.04 -0.00 + 0.022*SL 0.02 + 0.014*SL 0.11 + 0.009*SL

CoY R 0.54 0.38 + 0.080°SL 0.38 + 0.083"SL 0.32 + 0.086"SL
tF 0.35 0.33 + 0.013*SL 0.32 + 0.014*SL 0.32 + 0.014*SL

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

HDA10000-3.3V/3.3V

3-35

© 1997 ASPEC Technology, Inc.




AO21D4/A021D6
2-AND into 2-NOR with 4X Drive or 6X Drive

AO21D4 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter %(iliyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 053 0.51 + 0.011*SL 0.51 + 0.010"SL 0.52 + 0.010"SL
tPHL 0.28 0.26 + 0.010"SL 0.27 + 0.006"SL 0.30 + 0.005*SL
AtoY R 0.14 0.10 + 0.018*SL 0.09 + 0.022"SL 0.08 + 0.022*SL
tF 013 0.12 + 0.007*SL 0.11 + 0.009"SL 0.11 + 0.008*SL
PLH 0.61 0.59 + 0.011"SL 0.59 + 0.010"SL 0.60 + 0.009*SL
tPHL 0.26 0.24 + 0.010°SL 0.25 + 0.007*SL 0.28 + 0.005"SL
BloY R 0.14 0.09 + 0.025*SL 0.10 + 0.021°SL 0.08 + 0.022*SL
tF 013 0.11 + 0.008*SL 0.11 + 0.009*SL 0.13 + 0.008*SL
tPLH 0.59 0.57 + 0.010°SL 0.57 + 0.010"SL 0.57 + 0.009"SL
tPHL 0.28 0.26 + 0.009*SL 0.27 + 0.006"SL 0.30 + 0.005"SL
CloY R 0.14 0.10 + 0.022*SL 0.10 + 0.021"SL 0.08 + 0.022*SL
= 0.13 0.11 + 0.008*SL 0.11 + 0.009*SL 0.11 + 0.008*SL

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

AO21D6 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 057 0.56 + 0.008*SL 0.56 + 0.007*SL 0.57 + 0.006*SL
tPHL 0.33 0.32 + 0.006*SL 0.32 + 0.005*SL 0.35 + 0.004*SL

AtoY R 013 0.10 + 0.016SL 0.11 + 0.015*SL 0.11 + 0.014*SL
tF 0.16 0.15 + 0.004*SL 0.15 + 0.006*SL 0.17 + 0.005*SL
tPLH 0.65 0.64 + 0.007*SL 0.64 + 0.007*SL 0.64 + 0.007*SL
tPHL 0.31 0.30 + 0.007*SL 0.30 + 0.005*SL 0.34 + 0.004*SL

BtoY R 0.14 0.09 + 0.021"SL 0.12 + 0.014*SL 0.09 + 0.015*SL
iF 0.16 0.15 + 0.003*SL 0.14 + 0.007*SL 0.18 + 0.005*SL
PLH 0.63 0.61 + 0.008*SL 0.61 + 0.007*SL 0.63 + 0.006"SL
tPHL 0.33 0.32 + 0.006*SL 0.33 + 0.005*SL 0.35 + 0.004*SL

Cloy R 0.14 0.10 + 0.021%SL 0.12 + 0.014*SL 0.10 + 0.014*SL
iF 0.16 0.14 + 0.008*SL 0.15 + 0.006*SL 0.17 + 0.005*SL

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

HDA10000-3.3V/3.3V
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AO211/AO21ID3/A021I1D5/A0211D8
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
- AO21l: All: 1 B
- AO21ID3: All: 1 AOZTI
- AO2ID5: All: 1 B
- AO211D8: All: 2 B v
Maximum Fanout (Rec. SL): o |
- AO211: 28 [ |
- AO211D3: 84
- AO2ID5: 120 S bol
- AO21ID8: 224 ymbo
Gate Count:
- AO211: 2
- AO211D3: 3
- AO2ID5: 4
- AO211D8: 7 A B c v
X X 1 1
0 X 0 0
X 0 0 0
1 1 X 1
Truth Table
AB
B
Ch T
p%
B R
»—-q »—-dé ﬁ
* Y
]

Schematic

j ¥
i
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AO211/AO21ID3

2-AND into 2-OR with 1X Drive, 3X Drive,

AO21l Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.20 0.12 + 0.040*SL 0.13 + 0.038*SL 0.13 + 0.038*SL
tPHL 0.41 0.36 + 0.028*SL 0.39 + 0.018*SL 0.43 + 0.016*SL

AtoY R 0.27 0.12 + 0.078*SL 0.09 + 0.087*SL 0.06 + 0.088"SL
tF 0.20 0.12 + 0.042*SL 0.15 + 0.030*SL 0.10 + 0.033*SL
tPLH 0.19 0.11 + 0.039*SL 0.11 + 0.038*SL 0.11 + 0.038*SL
tPHL 0.48 0.42 + 0.031*SL 0.45 + 0.019*SL 0.51 + 0.016*SL

BtoY R 0.27 0.11 + 0.083*SL 0.09 + 0.086*SL 0.06 + 0.088"SL
tF 0.22 0.15 + 0.033*SL 0.16 + 0.030*SL 0.12 + 0.032*SL
tPLH 0.20 0.12 + 0.039*SL 0.13 + 0.037*SL 0.11 + 0.038*SL
tPHL 0.46 0.40 + 0.030*SL 0.43 + 0.019*SL 0.49 + 0.016*SL

Cloy R 0.27 0.11 + 0.079*SL 0.09 + 0.086*SL 0.06 + 0.088*SL
tF 0.21 0.14 + 0.037*SL 0.16 + 0.030*SL 0.12 + 0.032*SL

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

AO21ID3 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.22 +0.017*SL 0.23 + 0.013*SL 0.24 +0.012*SL
tPHL 0.49 0.47 +0.014*SL 0.48 + 0.009*SL 0.53 + 0.007*SL

AtoY R 0.18 0.12 + 0.027*SL 0.12 + 0.028*SL 0.10 + 0.029"SL
tF 0.21 0.18 + 0.015*SL 0.19 + 0.011*SL 0.19 + 0.011*SL
tPLH 0.21 0.18 + 0.014*SL 0.19 + 0.013*SL 0.21 + 0.012*SL
tPHL 0.55 0.52 + 0.017*SL 0.54 + 0.010*SL 0.59 + 0.007*SL

BloY R 0.18 0.13 + 0.025°SL 0.12 + 0.028"SL 0.10 + 0.029*SL
tF 0.22 0.20 + 0.010*SL 0.20 + 0.012*SL 0.22 +0.011*SL
tPLH 0.22 0.18 + 0.016*SL 0.19 + 0.013*SL 0.21 + 0.012*SL
tPHL 0.52 0.49 + 0.019*SL 0.51 + 0.010*SL 0.57 + 0.007*SL

Cloy tR 0.17 0.10 + 0.034*SL 0.12 +0.027*SL 0.09 + 0.029*SL
tF 0.24 0.21 +0.012*SL 0.22 + 0.011*SL 0.22 + 0.010*SL

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

HDA10000-3.3V/3.3V
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AO21ID5/A0211D8
2-AND into 2-OR with 5X Drive or 8X Drive

AO21ID5 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter Dsiliyz[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.33 0.31 + 0.010*SL 0.32 + 0.008"SL 0.33 + 0.008*SL
tPHL 0.60 0.58 + 0.010*SL 0.59 + 0.007*SL 0.63 + 0.005*SL
AtoY R 0.18 0.14 + 0.020°SL 0.15 + 0.017*SL 0.13 + 0.017*SL
tF 0.26 0.26 + 0.004*SL 0.25 + 0.007*SL 0.26 + 0.007*SL
tPLH 0.28 0.25 + 0.012*SL 0.26 + 0.009*SL 0.28 + 0.008*SL
tPHL 0.65 0.63 + 0.012"SL 0.64 + 0.007"SL 0.68 + 0.006"SL
BloY R 0.18 0.15 + 0.012*SL 0.14 + 0.017*SL 0.14 + 0.017*SL
i 0.29 0.26 + 0.013*SL 0.28 + 0.007*SL 0.29 + 0.006*SL
tPLH 0.07 0.25 + 0.011"SL 0.26 + 0.008*SL 0.27 + 0.008*SL
tPHL 0.63 0.60 + 0.013*SL 0.62 + 0.008"SL 0.66 + 0.005*SL
CloY R 0.16 0.13 + 0.018*SL 0.13 + 0.016"SL 0.11 + 0.017°SL
e 0.28 0.25 + 0.014*SL 0.27 + 0.007*SL 0.29 + 0.006*SL

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

AQO21ID8 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.30 0.29 + 0.007*SL 0.29 + 0.006*SL 0.30 + 0.005*SL
tPHL 0.55 0.53 + 0.007*SL 0.54 + 0.005*SL 0.57 + 0.004*SL

AtoY R 0.16 0.14 + 0.007*SL 0.13 + 0.011*SL 0.13 + 0.011*SL
tF 0.22 0.22 + 0.004*SL 0.21 + 0.005*SL 0.24 + 0.004*SL
tPLH 0.25 0.23 + 0.009*SL 0.24 + 0.006*SL 0.26 + 0.005*SL
tPHL 0.60 0.58 + 0.006*SL 0.59 + 0.005*SL 0.61 + 0.004*SL

BloY R 0.16 0.13 + 0.013*SL 0.14 + 0.011°SL 0.14 + 0.011°SL
tF 0.25 0.24 + 0.004*SL 0.24 + 0.005*SL 0.25 + 0.004*SL
tPLH 0.23 0.22 + 0.006*SL 0.22 + 0.005*SL 0.23 + 0.005*SL
tPHL 0.58 0.57 + 0.006*SL 0.57 + 0.005*SL 0.60 + 0.004*SL

Coy R 0.14 0.13 + 0.006*SL 0.12 + 0.011*SL 0.13 +0.011*SL
tF 0.25 0.24 + 0.004*SL 0.24 + 0.005*SL 0.26 + 0.004*SL

*Rangel : SL <3.00, *Range2:3.00 £ SL <20.00, *Range3:20.00 < SL
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AO211/A0211D2/A0211D3/A0211D7
2-AND into 3-NOR with 1X Drive, 2X Drive, 3X Drive or 7X Drive

Inputs: A, B,C,D
Output: Y L
Input Loading(SL):
- AO211: All : 1 -l
- AO211D2: All : 2 c v
- AO211D3: All: 1 [ ] 0
- AO211D7: All: 1
Maximum Fanout (Rec. SL):
-AO211: 9
- AO211D2: 18 Symbol
-AO211D3: 84
- AO211D7: 196
Gate Count:
-AO211: 2
-AO211D2: 4 A 5 C 5 v
-AO211D3: 4
- AO211D7: 6 1 1 X X 0
X X 1 X 0
X X X 1 0
X 0 0 0 1
0 X 0 0 1
Truth Table
b
4
P
I
AD 3 :Tg L d5
BD 3 3 oY
c ,
D—
° —k — B
—k
v
Schematic
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.56 0.35 + 0.102*SL 0.35 + 0.105*SL 0.31 + 0.106*SL
tPHL 0.12 0.01 + 0.051*SL 0.08 + 0.030*SL 0.16 + 0.026*SL

AtoY R 0.94 0.47 + 0.235°SL 0.43 + 0.248°SL 0.38 + 0.251*SL
tF 0.38 0.27 + 0.052*SL 0.27 + 0.053*SL 0.21 + 0.056*SL
tPLH 0.64 0.44 + 0.100*SL 0.43 + 0.104*SL 0.39 + 0.106*SL
tPHL 0.08 -0.01 + 0.042*SL 0.03 + 0.029*SL 0.09 + 0.026*SL

BtoY R 1.06 0.58 + 0.237*SL 0.55 + 0.248*SL 0.50 + 0.251*SL
tF 0.36 0.25 + 0.052*SL 0.25 + 0.053*SL 0.17 + 0.057*SL
tPLH 0.67 0.46 + 0.104*SL 0.45 + 0.105*SL 0.43 + 0.106*SL
tPHL 0.09 0.01 + 0.036*SL 0.06 + 0.022*SL 0.16 + 0.017*SL

CtoY R 1.06 0.58 + 0.239*SL 0.55 + 0.248*SL 0.51 + 0.251*SL
tF 0.38 0.32 + 0.031*SL 0.32 + 0.029*SL 0.28 + 0.032*SL
tPLH 0.65 0.45 + 0.102*SL 0.44 + 0.105*SL 0.41 + 0.106*SL
tPHL 0.09 0.02 + 0.037*SL 0.06 + 0.022*SL 0.16 + 0.017*SL

DtoY R 1.05 0.57 + 0.238"SL 0.54 + 0.249*SL 0.51 + 0.251*SL
tF 0.41 0.34 + 0.035*SL 0.36 + 0.029*SL 0.30 + 0.032*SL

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

A0211D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ﬁz_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.35 + 0.054"SL 0.36 + 0.053"SL 0.33 + 0.054"SL
tPHL 0.07 0.01 + 0.030"SL 0.04 + 0.019*SL 0.14 + 0.014*SL

AtoY R 0.73 0.50 + 0.118*SL 0.47 + 0.127*SL 0.41 + 0.129*SL
iF 0.33 0.27 + 0.031"SL 0.28 + 0.027°SL 0.27 + 0.028*SL
tPLH 0.55 0.45 + 0.051"SL 0.45 + 0.052"SL 0.42 + 0.054*SL
tPHL 0.04 20.01 + 0.024*SL 0.01 + 0.017°SL 0.07 + 0.014*SL

BroY R 0.85 0.61 + 0.120*SL 0.59 + 0.127*SL 0.54 + 0.130*SL
i 0.31 0.24 + 0.032"SL 0.26 + 0.026"SL 0.21 + 0.028"SL
tPLH 0.58 0.47 + 0.053"SL 0.47 + 0.054*SL 0.45 + 0.054*SL
tPHL 0.05 0.01 + 0.021°SL 0.03 + 0.014"SL 0.11 + 0.009"SL

CoY R 0.85 0.61 + 0.120"SL 0.59 + 0.127°SL 0.55 + 0.129*SL
i 0.35 0.31 + 0.016"SL 0.32 + 0.015"SL 0.32 + 0.015"SL
tPLH 0.56 0.46 + 0.053"SL 0.45 + 0.053*SL 0.44 + 0.054"SL
tPHL 0.05 0.01 + 0.022"SL 0.03 + 0.014"SL 0.12 + 0.009"SL

DtoY R 0.84 0.59 + 0.124*SL 0.58 + 0.127*SL 0.54 + 0.129*SL
i 0.37 0.34 + 0.018"SL 0.35 + 0.014*SL 0.34 + 0.014*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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AO211D3/A0211D7

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

AO211D3 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds‘iliyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.61 0.59 + 0.013*SL 0.59 + 0.013*SL 0.59 + 0.013*SL
tPHL 0.27 0.25 + 0.010"SL 0.25 + 0.007*SL 0.28 + 0.006*SL

AtoY R 0.15 0.09 + 0.029*SL 0.09 + 0.028"SL 0.06 + 0.030"SL
i 0.12 0.10 + 0.011*SL 0.10 + 0.011*SL 0.09 + 0.011*SL
tPLH 0.71 0.67 + 0.015*SL 0.68 + 0.013*SL 0.69 + 0.013*SL
tPHL 0.24 0.23 + 0.008*SL 0.23 + 0.007*SL 0.26 + 0.006"SL

BloY R 0.16 0.09 + 0.033*SL 0.11 + 0.028"SL 0.07 + 0.030"SL
i 0.13 0.11 + 0.009*SL 0.11 + 0.010"SL 0.09 + 0.011*SL
tPLH 0.72 0.69 + 0.014*SL 0.69 + 0.013"SL 0.71+ 0.012*SL
tPHL 0.26 0.24 + 0.011*SL 0.25 + 0.007*SL 0.28 + 0.006*SL

CtoY R 0.16 0.10 + 0.030°SL 0.11 + 0.028"SL 0.07 + 0.030"SL
tF 0.12 0.09 + 0.012*SL 0.10 + 0.011"SL 0.10 + 0.011*SL
PLH 0.71 0.68 + 0.014*SL 0.68 + 0.013"SL 0.69 + 0.012*SL
tPHL 0.27 0.25 + 0.011*SL 0.26 + 0.007*SL 0.28 + 0.006*SL

DtoY R 0.16 0.11 + 0.030*SL 0.11 + 0.028"SL 0.08 + 0.030*SL
tF 0.12 0.10 + 0.009*SL 0.09 + 0.011"SL 0.11 + 0.011*SL

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

AO211D7 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.71 0.69 + 0.007"SL 0.70 + 0.006"SL 0.71 + 0.005*SL
tPHL 0.37 0.36 + 0.006"SL 0.36 + 0.005*SL 0.39 + 0.003*SL

AtoY R 0.15 0.11 + 0.017*SL 0.13 + 0.012*SL 0.14 + 0.012*SL
i 0.19 0.17 + 0.006"SL 0.18 + 0.005*SL 0.18 + 0.005*SL
tPLH 0.81 0.79 + 0.007*SL 0.80 + 0.006*SL 0.81 + 0.005*SL
tPHL 0.35 0.34 + 0.008"SL 0.35 + 0.005*SL 0.38 + 0.003*SL

BloY R 0.15 0.12 + 0.014*SL 0.13 + 0.013*SL 0.16 + 0.011°SL
tF 0.19 0.18 + 0.004*SL 0.18 + 0.005*SL 0.21 + 0.004*SL
tPLH 0.82 0.81 + 0.007*SL 0.81 + 0.006"SL 0.82 + 0.006*SL
tPHL 0.37 0.35 + 0.007*SL 0.36 + 0.005*SL 0.38 + 0.004*SL

CtoY R 0.15 0.13 + 0.013"SL 0.13 + 0.011*SL 0.11 + 0.013*SL
tF 0.19 0.18 + 0.004*SL 0.18 + 0.004*SL 0.17 + 0.005*SL
tPLH 0.81 0.80 + 0.009*SL 0.80 + 0.006*SL 0.81 + 0.005*SL
tPHL 0.38 0.37 + 0.006"SL 0.37 + 0.005*SL 0.40 + 0.003*SL

DtoY R 0.15 0.12 + 0.014*SL 0.13 + 0.011*SL 0.11 + 0.012*SL
tF 0.19 0.18 + 0.002*SL 0.17 + 0.005*SL 0.19 + 0.004*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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AO22/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 1 =
- AO22D2: All : 2 B
- AO22D3: All : 1 = vy
- AO022D7: All : 1 c
Maximum Fanout (Rec. SL):
- AO22: 14 - D
- AO22D2: 28
- AO22D7: 196
Gate Count:
- AO022: 2
- A022D2: 4
- A022D3: 5 A B C D Y
- A022D7: 7
1 1 X X 0
X X 1 1 0
0 X 0 X 1
0 X X 0 1
X 0 X 0 1
X 0 0 X 1
Truth Table
A C—
B G
C 2
DG -
e I
:—DY
Il Il
—= |
. .
~ Schematic
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AO22/A022D2
2 2-AND into 2-NOR with 1X Drive or 2X Drive

AQO22 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %ila:yz[%s{)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.49 0.35 + 0.070"SL 0.35 + 0.069"SL 0.33 + 0.071"SL
tPHL 0.13 0.03 + 0.048*SL 0.09 + 0.030"SL 0.17 + 0.026"SL

AtoY R 0.70 0.41 + 0.145"SL 0.36 + 0.161*SL 0.28 + 0.165"SL
i 0.42 0.33 + 0.046"SL 0.31 + 0.053"SL 0.24 + 0.056"SL
tPLH 0.55 0.41 + 0.068*SL 0.41 + 0.069*SL 0.38 + 0.070*SL
tPHL 0.09 0.01 + 0.040"SL 0.04 + 0.029"SL 0.09 + 0.026"SL

BtoY R 0.77 0.47 + 0.151°SL 0.44 + 0.161°SL 0.36 + 0.165*SL
iF 0.39 0.31 + 0.042*SL 0.27 + 0.053"SL 0.20 + 0.057"SL
tPLH 0.47 0.33 + 0.071°SL 0.33 + 0.071°SL 0.32 + 0.072"SL
tPHL 017 0.09 + 0.043*SL 0.13 + 0.029"SL 0.19 + 0.026"SL

Coy R 0.70 0.40 + 0.152*SL 0.36 + 0.164*SL 0.29 + 0.168*SL
tF 0.49 0.39 + 0.048*SL 0.38 + 0.052"SL 0.29 + 0.056"SL
tPLH 052 0.39 + 0.068"SL 0.38 + 0.070"SL 0.36 + 0.071°SL
tPHL 0.12 0.04 + 0.038*SL 0.08 + 0.028*SL 0.12 + 0.026*SL

Doy R 0.77 0.46 + 0.153*SL 0.44 + 0.162*SL 0.36 + 0.165*SL
tF 0.45 0.36 + 0.044*SL 0.33 + 0.053"SL 0.25 + 0.057"SL

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

A022D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.42 0.35 + 0.038*SL 0.35 + 0.036"SL 0.35 + 0.036"SL
tPHL 0.08 0.03 + 0.028"SL 0.06 + 0.018"SL 0.14 + 0.014*SL

AtoY R 057 0.42 + 0.078*SL 0.40 + 0.083*SL 0.33 + 0.086*SL
i 0.38 0.33 + 0.026"SL 0.33 + 0.026"SL 0.29 + 0.028*SL
tPLH 0.49 0.42 + 0.036"SL 0.42 + 0.035"SL 0.40 + 0.036*SL
{PHL 0.05 20.00 + 0.023*SL 0.02 + 0.016"SL 0.08 + 0.014*SL

BtoY R 0.64 0.50 + 0.072*SL 0.47 + 0.082*SL 0.41 + 0.085"SL
iF 0.35 0.30 + 0.028*SL 0.30 + 0.026"SL 0.25 + 0.028*SL
tPLH 0.41 0.33 + 0.036"SL 0.33 + 0.036"SL 0.32 + 0.036*SL
tPHL 0.13 0.08 + 0.024*SL 0.10 + 0.017*SL 0.17 + 0.014*SL

Coy R 0.56 0.40 + 0.079*SL 0.39 + 0.082*SL 0.33 + 0.086"SL
iF 0.45 0.39 + 0.027°SL 0.40 + 0.026*SL 0.36 + 0.028*SL
tPLH 0.47 0.40 + 0.035"SL 0.39 + 0.035"SL 0.38 + 0.036*SL
tPHL 0.08 0.04 + 0.021*SL 0.05 + 0.016*SL 0.10 + 0.014*SL

DtoY R 0.64 0.49 + 0.075*SL 0.47 + 0.082*SL 0.41 + 0.085*SL
iF 0.41 0.37 + 0.020"SL 0.36 + 0.026"SL 0.30 + 0.028*SL

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

HDA10000-3.3V/3.3V
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AO22D3/A022D7
2 2-AND into 2-NOR with 3X Drive or 7X Drive

AO22D3 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.58 0.55 + 0.015*SL 0.56 + 0.013*SL 0.57 + 0.012°SL
tPHL 0.30 0.28 + 0.009*SL 0.29 + 0.008*SL 0.32 + 0.006*SL
AtoY R 0.15 0.10 + 0.025*SL 0.09 + 0.029"SL 0.06 + 0.030"SL
i 0.12 0.10 + 0.009*SL 0.10 + 0.012*SL 0.12 + 0.011*SL
tPLH 0.65 0.62 + 0.014*SL 0.63 + 0.013*SL 0.63 + 0.013*SL
tPHL 0.27 0.24 + 0.012*SL 0.26 + 0.007"SL 0.28 + 0.006"SL
BloY R 0.15 0.08 + 0.031*SL 0.09 + 0.028"SL 0.07 + 0.030"SL
i 0.12 0.10 + 0.012*SL 0.10 + 0.011*SL 0.09 + 0.012°SL
tPLH 057 0.54 + 0.014*SL 0.54 + 0.013*SL 0.55 + 0.012*SL
tPHL 0.35 0.33 + 0.010"SL 0.34 + 0.008"SL 0.38 + 0.006"SL
CtoY R 0.15 0.10 + 0.027°SL 0.10 + 0.028"SL 0.07 + 0.030"SL
i 0.12 0.09 + 0.016"SL 0.11 + 0.011"SL 0.11 + 0.011*SL
tPLH 0.63 0.60 + 0.014*SL 0.61 + 0.012"SL 0.61 + 0.013*SL
tPHL 0.32 0.30 + 0.008*SL 0.30 + 0.008*SL 0.33 + 0.006*SL
DioY R 0.15 0.09 + 0.030"SL 0.10 + 0.028*SL 0.06 + 0.030"SL
tF 0.12 0.11 + 0.009*SL 0.10 + 0.011°SL 0.11 + 0.011*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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.67 0.66 + 0.007*SL 0.66 + 0.006"SL 0.67 + 0.005*SL
tPHL 0.40 0.39 + 0.007*SL 0.40 + 0.005*SL 0.42 + 0.004*SL

AtoY R 0.14 0.11 + 0.014*SL 0.12 + 0.012*SL 0.12 + 0.012"SL
tF 0.19 0.18 + 0.004*SL 0.18 + 0.005*SL 0.19 + 0.004*SL
tPLH 0.74 0.73 + 0.008"SL 0.73 + 0.006*SL 0.74 + 0.005*SL
tPHL 0.38 0.36 + 0.009"SL 0.38 + 0.005*SL 0.40 + 0.004*SL

BtoY R 0.15 0.12 + 0.010"SL 0.12 + 0.012*SL 0.11 + 0.012*SL
tF 0.19 0.19 + 0.002*SL 0.18 + 0.005*SL 0.20 + 0.004*SL
tPLH 0.65 0.64 + 0.006"SL 0.64 + 0.006*SL 0.65 + 0.006"SL
tPHL 0.46 0.44 + 0.008"SL 0.45 + 0.005*SL 0.48 + 0.004*SL

Cloy R 0.14 0.11 + 0.015"SL 0.12 + 0.012*SL 0.13 + 0.012*SL
tF 0.20 0.20 + 0.002*SL 0.19 + 0.004*SL 0.18 + 0.005"SL
tPLH 0.72 0.71 + 0.007*SL 0.71 + 0.006*SL 0.72 + 0.006"SL
tPHL 0.43 0.42 + 0.007*SL 0.42 + 0.005"SL 0.45 + 0.003*SL

DtoY R 0.14 0.12 + 0.013"SL 0.12 + 0.012*SL 0.10 + 0.012*SL
tF 0.20 0.20 + 0.001*SL 0.19 + 0.005*SL 0.19 + 0.005"SL

*Rangel : SL <3.00, *Range2:3.00 £ SL <20.00, *Range3:20.00 < SL
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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 ] y
Ch:1 c
Maximum Fanout (Rec. SL): - -
- AO22A: 14 a4 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
—k Jg
I
b
nl HET
AD E |
BD * E |+
C G A @c" < i

DE "‘@c"

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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %Eila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.37 0.25 + 0.061"SL 0.27 + 0.053"SL 0.26 + 0.054*SL
tPHL 0.12 0.02 + 0.049*SL 0.08 + 0.030*SL 0.16 + 0.025*SL

AtoY R 0.51 0.30 + 0.107*SL 0.26 + 0.120*SL 0.16 + 0.125*SL
iF 0.37 0.27 + 0.051"SL 0.27 + 0.051"SL 0.20 + 0.055*SL
tPLH 0.42 0.32 + 0.054"SL 0.32 + 0.052"SL 0.30 + 0.053"SL
tPHL 0.08 ~0.01 + 0.043"SL 0.03 + 0.028"SL 0.08 + 0.025*SL

BoY R 0.57 0.35 + 0.112*SL 0.33 + 0.120*SL 0.22 + 0.125*SL
iF 0.35 0.25 + 0.051*SL 0.25 + 0.051*SL 0.16 + 0.055*SL
tPLH 0.35 0.21 +0.072"SL 0.21 + 0.072"SL 0.22 + 0.072*SL
tPHL 0.37 0.32 + 0.029"SL 0.32 + 0.026"SL 0.33 + 0.026"SL

Coy R 0.63 0.31 + 0.161"SL 0.29 + 0.167"SL 0.28 + 0.167*SL
i 0.31 0.21 + 0.051"SL 0.19 + 0.056"SL 0.16 + 0.058"SL
tPLH 0.40 0.25 + 0.073"SL 0.26 + 0.072*SL 0.26 + 0.072*SL
tPHL 0.37 0.31 + 0.030"SL 0.32 + 0.027°SL 0.33 + 0.026"SL

DtoY R 0.71 0.38 + 0.162"SL 0.37 + 0.167"SL 0.36 + 0.167°SL
iF 0.31 0.20 + 0.054"SL 0.19 + 0.057"SL 0.16 + 0.058"SL

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

AO22D2A Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_la:yz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.31 0.24 + 0.036*SL 0.26 + 0.028*SL 0.27 + 0.027°SL
tPHL 0.07 0.01 + 0.030"SL 0.04 + 0.018*SL 0.14 + 0.014*SL

AtoY R 0.41 0.28 + 0.066*SL 0.29 + 0.061*SL 0.22 + 0.065*SL
iF 0.33 0.27 + 0.028*SL 0.28 + 0.027*SL 0.26 + 0.027°SL
tPLH 037 0.31 + 0.030*SL 0.32 + 0.027*SL 0.32 + 0.027°SL
tPHL 0.03 20.02 + 0.025*SL 0.01 + 0.016*SL 0.07 + 0.014"SL

BtoY R 0.48 0.36 + 0.060*SL 0.36 + 0.060*SL 0.28 + 0.064*SL
i 0.31 0.26 + 0.026*SL 0.26 + 0.026*SL 0.21 + 0.028"SL
tPLH 0.32 0.25 + 0.037*SL 0.25 + 0.037*SL 0.25 + 0.037*SL
tPHL 0.40 0.36 + 0.018*SL 0.37 + 0.015*SL 0.39 + 0.014*SL

CloY R 0.48 0.32 + 0.081"SL 0.30 + 0.086"SL 0.29 + 0.086*SL
iF 0.30 0.24 + 0.029*SL 0.24 + 0.029*SL 0.20 + 0.031"SL
tPLH 0.38 0.30 + 0.039*SL 0.30 + 0.038*SL 0.31 + 0.038*SL
tPHL 0.40 0.36 + 0.015*SL 0.37 + 0.015*SL 0.39 + 0.014*SL

Doy R 058 0.42 + 0.081*SL 0.40 + 0.088*SL 0.39 + 0.089*SL
i 0.28 0.23 + 0.029*SL 0.22 + 0.030*SL 0.20 + 0.031"SL

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

HDA10000-3.3V/3.3V
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AO222/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):
- A0222: All : 1 B
- A0222D3: All : 1

- A0222D7: All: 1 ] y
Maximum Fanout (Rec. SL): 0
- A0222: 9 .

- AO222D3: 84 E

o E
- AO222D7: 196

Gate Count: —
- AO222: 3
- AO222D3: 5 Symbol
- AO222D7: 7

A B C D E F Y
1 X X X X 0

X X 1 1 X X 0
X X X X 1 1 0
other states 1

Truth Table
— %
— ﬁ’E
AD : 4DE L?E
E g " oy
DD [
- J —F o
Fo—%
— —E —
Schematic
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AO222
3 2-AND into 3-NOR with 1X Drive

A0222 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %(iliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.72 0.52 + 0.103*SL 0.51 + 0.106*SL 0.48 + 0.107*SL
tPHL 0.15 0.06 + 0.045"SL 0.11 + 0.030"SL 0.18 + 0.026*SL

AtoY R 1.19 0.71 + 0.243*SL 0.68 + 0.251*SL 0.66 + 0.253"SL
i 0.47 0.38 + 0.050"SL 0.37 + 0.053"SL 0.30 + 0.056*SL
tPLH 0.81 0.60 + 0.102"SL 0.59 + 0.105"SL 0.56 + 0.107*SL
tPHL 0.10 0.03 + 0.038"SL 0.06 + 0.028*SL 0.11 + 0.026*SL

BtoY R 131 0.82 + 0.245*SL 0.80 + 0.252*SL 0.78 + 0.253"SL
iF 0.44 0.35 + 0.045"SL 0.33 + 0.053"SL 0.25 + 0.057"SL
tPLH 0.76 0.55 + 0.106"SL 0.55 + 0.108"SL 0.53 + 0.108*SL
tPHL 0.19 0.11 + 0.042*SL 0.14 + 0.029*SL 0.21 + 0.026*SL

CoY R 122 0.73 + 0.245"SL 0.70 + 0.253"SL 0.67 + 0.255"SL
iF 0.54 0.45 + 0.046"SL 0.43 + 0.052"SL 0.34 + 0.056"SL
tPLH 0.84 0.63 + 0.104"SL 0.62 + 0.106"SL 0.61 + 0.107*SL
tPHL 0.14 0.06 + 0.037°SL 0.09 + 0.028*SL 0.13 + 0.026*SL

DtoY R 132 0.84 + 0.243*SL 0.81 + 0.251*SL 0.78 + 0.253*SL
iF 0.50 0.40 + 0.047"SL 0.38 + 0.053"SL 0.30 + 0.057*SL
tPLH 0.77 0.56 + 0.108"SL 0.55 + 0.109"SL 0.55 + 0.109*SL
tPHL 021 0.12 + 0.043"SL 0.16 + 0.029"SL 0.22 + 0.026*SL

EtoY R 121 0.71+ 0.247*SL 0.69 + 0.254*SL 0.67 + 0.255*SL
i 0.59 0.50 + 0.046"SL 0.49 + 0.052"SL 0.40 + 0.056*SL
tPLH 0.85 0.64 + 0.106*SL 0.63 + 0.107*SL 0.62 + 0.107*SL
tPHL 0.15 0.07 + 0.038"SL 0.10 + 0.029"SL 0.15 + 0.026*SL

FloY R 131 0.82 + 0.245"SL 0.80 + 0.252*SL 0.78 + 0.253*SL
iF 0.55 0.46 + 0.044*SL 0.43 + 0.053"SL 0.35 + 0.057*SL

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

HDA10000-3.3V/3.3V
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AO222D3

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

A0222D3 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.79 0.76 + 0.015*SL 0.76 + 0.013*SL 0.77 + 0.012°SL
tPHL 0.34 0.32 + 0.008*SL 0.32 + 0.008*SL 0.36 + 0.006*SL
AtoY R 0.16 0.11 + 0.027°SL 0.10 + 0.028*SL 0.08 + 0.030"SL
i 0.13 0.11 + 0.010*SL 0.11 + 0.011*SL 0.11 + 0.011*SL
tPLH 0.87 0.84 + 0.014*SL 0.85 + 0.013*SL 0.85 + 0.013*SL
tPHL 0.31 0.29 + 0.007*SL 0.29 + 0.007*SL 0.32 + 0.006"SL
BloY R 0.17 0.11 + 0.031*SL 0.11 + 0.028"SL 0.09 + 0.029*SL
i 0.13 0.11 + 0.009°SL 0.10 + 0.011*SL 0.12 + 0.011%SL
tPLH 0.82 0.80 + 0.013*SL 0.80 + 0.013*SL 0.81 + 0.012*SL
tPHL 0.39 0.37 + 0.011"SL 0.38 + 0.007*SL 0.41 + 0.006*SL
CtoY R 0.16 0.11 + 0.027°SL 0.10 + 0.028"SL 0.08 + 0.030"SL
i 013 0.10 + 0.015*SL 0.11 + 0.011"SL 0.10 + 0.011*SL
tPLH 0.90 0.88 + 0.014*SL 0.88 + 0.013"SL 0.89 + 0.013*SL
tPHL 0.35 0.32 + 0.011*SL 0.34 + 0.008*SL 0.37 + 0.006*SL
DioY R 017 0.11 + 0.031*SL 0.12 + 0.028"SL 0.09 + 0.029"SL
tF 013 0.10 + 0.014*SL 0.11 + 0.011"SL 0.12 + 0.010*SL
PLH 0.83 0.80 + 0.014*SL 0.81 + 0.013"SL 0.81 + 0.013*SL
tPHL 0.42 0.40 + 0.009*SL 0.41 + 0.007*SL 0.44 + 0.006*SL
EtoY R 0.16 0.11 + 0.026*SL 0.11 + 0.028*SL 0.07 + 0.030*SL
tF 013 0.11 + 0.011*SL 0.11 + 0.011"SL 0.10 + 0.011*SL
PLH 0.91 0.88 + 0.014*SL 0.89 + 0.013*SL 0.90 + 0.012*SL
tPHL 0.37 0.35 + 0.010*SL 0.36 + 0.008*SL 0.40 + 0.006*SL
FloY R 0.16 0.11 + 0.026*SL 0.10 + 0.029"SL 0.09 + 0.029"SL
i 013 0.10 + 0.013*SL 0.11 + 0.011*SL 0.10 + 0.011%SL

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

HDA10000-3.3V/3.3V
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AO222D7
3 2-AND into 3-NOR with 7X Drive

A0222D7 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_lazyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.90 0.89 + 0.007*SL 0.89 + 0.006"SL 0.90 + 0.005*SL
tPHL 0.45 0.43 + 0.008*SL 0.44 + 0.005*SL 0.47 + 0.004*SL
AtoY R 0.16 0.13 + 0.011"SL 0.13 + 0.012*SL 0.13 + 0.012*SL
tF 0.20 0.19 + 0.006*SL 0.19 + 0.005"SL 0.20 + 0.004*SL
tPLH 0.99 0.98 + 0.008*SL 0.98 + 0.006*SL 0.99 + 0.006*SL
tPHL 0.42 0.41 + 0.006*SL 0.41 + 0.005*SL 0.43 + 0.004"SL
BloY R 017 0.14 + 0.015"SL 0.15 + 0.011°SL 0.13 + 0.012*SL
tF 0.20 0.18 + 0.010"SL 0.19 + 0.004*SL 0.19 + 0.004*SL
PLH 0.94 0.92 + 0.009°SL 0.93 + 0.006*SL 0.94 + 0.005*SL
tPHL 051 0.50 + 0.005*SL 0.50 + 0.005*SL 0.53 + 0.003*SL
Ctoy R 0.17 0.14 + 0.010"SL 0.14 + 0.012"SL 0.14 + 0.012*SL
i 0.19 0.17 + 0.009°SL 0.18 + 0.005*SL 0.21 + 0.004*SL
tPLH 1.03 1.01 + 0.009"SL 1.02 + 0.006"SL 1.03 + 0.005*SL
tPHL 0.46 0.44 + 0.007*SL 0.45 + 0.005"SL 0.47 + 0.004"SL
Dto’Y R 0.16 0.13 + 0.016"SL 0.14 + 0.012*SL 0.14 + 0.012*SL
i 0.20 0.20 + 0.003*SL 0.19 + 0.005*SL 0.20 + 0.004*SL
tPLH 0.94 0.93 + 0.008*SL 0.93 + 0.006"SL 0.94 + 0.006"SL
tPHL 0.54 0.51 + 0.010"SL 0.53 + 0.005"SL 0.55 + 0.004*SL
EwoY R 0.16 0.13 + 0.012*SL 0.13 + 0.012*SL 0.12 + 0.012*SL
tF 0.20 0.20 + 0.003*SL 0.19 + 0.004*SL 0.18 + 0.005*SL
PLH 1.03 1.02 + 0.007*SL 1.02 + 0.006"SL 1.03 + 0.006"SL
tPHL 0.48 0.47 + 0.006*SL 0.48 + 0.005*SL 0.51 + 0.004*SL
FloY R 0.17 0.15 + 0.007*SL 0.14 + 0.012*SL 0.12 + 0.012*SL
tF 0.20 0.19 + 0.005*SL 0.19 + 0.005"SL 0.21 + 0.004*SL

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

HDA10000-3.3V/3.3V
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AO222A
Inverting 2-of-3 Majority

Inputs: A, B, C ol
Output: Y

Input Loading (SL): All : 2

Maximum Fanout (Rec. SL): 9

¥

Gate Count: 3 AOZ22DA
o
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
i b
—k &
i b
AD R e
B 1=t oy
C L
k — ¥
— — k
& Schematic
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AO222A
Inverting 2-of-3 Majority

AO222A Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.43 + 0.087*SL 0.43 + 0.088*SL 0.42 + 0.088*SL
tPHL 0.14 0.04 + 0.046"SL 0.09 + 0.030"SL 0.18 + 0.026"SL

A R 0.91 0.52 + 0.194"SL 0.49 + 0.204*SL 0.45 + 0.206*SL
i 0.46 0.36 + 0.050"SL 0.36 + 0.053"SL 0.29 + 0.057°SL
tPLH 0.67 0.50 + 0.085"SL 0.49 + 0.088"SL 0.48 + 0.089*SL
tPHL 0.09 0.01 + 0.039"SL 0.04 + 0.029"SL 0.10 + 0.026*SL

BtoY R 0.97 0.58 + 0.197*SL 0.56 + 0.205*SL 052 + 0.207*SL
iF 0.44 0.35 + 0.046"SL 0.32 + 0.054"SL 0.25 + 0.057"SL
tPLH 0.66 0.49 + 0.085"SL 0.49 + 0.087°SL 0.47 + 0.088*SL
tPHL 0.13 0.05 + 0.038*SL 0.08 + 0.028*SL 0.13 + 0.026*SL

Coy R 0.99 0.60 + 0.196*SL 0.57 + 0.205*SL 052 + 0.207*SL
iF 0.46 0.37 + 0.042*SL 0.34 + 0.053*SL 0.25 + 0.057*SL

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

HDA10000-3.3V/3.3V
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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): il
-AO33: All: 1 ol
- AO33D2: All: 1 h
- AO33D3: All: 1 .—E
- AO33D7: All: 1 -
Maximum Fanout (Rec. SL): "
- AO33: 14
- AO33D2: 28 Symbol
- AO33D3: 84
- AO33D7: 196
Gate Count:
- AO33: 3
- AO33D2: 5 A B C D E F Y
- AO33D3: 5
- AO33D7: 7 g g g X X X 0
X X X 1 1 1 0
other states 1
Truth Table
13
e e b
= }
= }
& [ &
AD B —i& —dk
B D ul u }
C G Y
n n
bo E E
EDG I
I y y
E E
i
N =
Schematic
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter DseLIiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.54 0.39 + 0.072*SL 0.40 + 0.070"SL 0.39 + 0.071°SL
tPHL 0.21 0.11 + 0.053*SL 0.15 + 0.039*SL 0.20 + 0.037*SL

Gl R 0.82 0.52 + 0.148*SL 0.48 + 0.162*SL 0.41 + 0.165*SL
tF 0.61 0.46 + 0.073*SL 0.44 + 0.080*SL 0.33 + 0.085*SL
tPLH 0.60 0.46 + 0.070*SL 0.46 + 0.070°SL 0.44 + 0.071°SL
tPHL 0.18 0.08 + 0.048*SL 0.11 + 0.039*SL 0.15 + 0.037°SL

BioY R 0.90 0.60 + 0.149*SL 0.56 + 0.162*SL 0.49 + 0.165*SL
tF 0.58 0.44 + 0.069*SL 0.40 + 0.081°SL 0.31 + 0.085*SL
tPLH 0.65 0.51 + 0.068*SL 0.51 + 0.070*SL 0.49 + 0.071*SL
tPHL 0.14 0.05 + 0.044*SL 0.07 + 0.038*SL 0.10 + 0.037°SL

CtoY R 0.98 0.68 + 0.148*SL 0.64 + 0.162*SL 0.57 + 0.165*SL
tF 0.55 0.41 + 0.069*SL 0.37 + 0.082°SL 0.29 + 0.086*SL
tPLH 0.55 0.40 + 0.073*SL 0.41 + 0.072*SL 0.41 + 0.072*SL
tPHL 0.28 0.19 + 0.048*SL 0.21 + 0.039*SL 0.25 + 0.037°SL

DtoY R 0.81 0.51 + 0.154*SL 0.47 + 0.165*SL 0.42 + 0.168*SL
tF 0.71 0.57 + 0.069*SL 0.54 + 0.079*SL 0.42 + 0.085*SL
tPLH 0.61 0.46 + 0.072*SL 0.46 + 0.072*SL 0.46 + 0.072*SL
tPHL 0.24 0.15 + 0.045SL 0.17 + 0.038*SL 0.20 + 0.037°SL

EwoY R 0.90 0.59 + 0.153*SL 0.55 + 0.165*SL 0.50 + 0.168*SL
tF 0.67 0.54 + 0.067*SL 0.50 + 0.080*SL 0.40 + 0.085*SL
tPLH 0.65 0.51 + 0.069*SL 0.51 + 0.070*SL 0.50 + 0.071*SL
tPHL 0.20 0.11 + 0.045*SL 0.13 + 0.038°SL 0.15 + 0.037°SL

Ftoy R 0.97 0.66 + 0.154*SL 0.63 + 0.162*SL 0.57 + 0.165*SL
tF 0.64 0.50 + 0.072*SL 0.47 + 0.081°SL 0.39 + 0.086"SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL = 20.00,

AO33D2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

*Range3 : 20.00 < SL

(SL: Standard Load)

Path Parameter Ds?_lazyz[%sé] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.69 0.65 + 0.021*SL 0.66 + 0.019*SL 0.65 + 0.019*SL
tPHL 0.36 0.33 + 0.013°SL 0.34 + 0.009*SL 0.37 + 0.008°SL

AtoY R 0.18 0.10 + 0.041*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
= 0.11 0.07 + 0.019*SL 0.08 + 0.016*SL 0.06 + 0.017*°SL
tPLH 0.76 0.71 + 0.022*SL 0.72 + 0.019*SL 0.72 + 0.019*SL
tPHL 0.33 0.30 + 0.013°SL 0.31 + 0.010°SL 0.34 + 0.008*SL

BloY R 0.18 0.09 + 0.044*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
tF 0.11 0.08 + 0.014*SL 0.07 + 0.017°SL 0.06 + 0.017*SL
tPLH 0.81 0.77 + 0.022*SL 0.78 + 0.019*SL 0.77 + 0.019*SL
tPHL 0.29 0.27 + 0.012°SL 0.27 + 0.010°SL 0.30 + 0.008°SL

Ctoy R 0.19 0.11 + 0.040%SL 0.10 + 0.044*SL 0.07 + 0.045*SL
tF 011 0.08 + 0.016"SL 0.07 + 0.017°SL 0.06 + 0.017°SL
tPLH 0.70 0.66 + 0.021°SL 0.67 + 0.019*SL 0.67 + 0.019°SL
tPHL 0.44 0.42 + 0.012°SL 0.43 + 0.009*SL 0.44 + 0.008*SL

Doy R 0.18 0.10 + 0.043*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
tF 0.12 0.09 + 0.015*SL 0.08 + 0.016*SL 0.06 + 0.017*SL
tPLH 0.76 0.72 + 0.020°SL 0.72 + 0.019*SL 0.72 + 0.019°SL
tPHL 0.40 0.37 + 0.014*SL 0.39 + 0.009*SL 0.41 + 0.008*SL

EtoY R 0.19 0.11 + 0.038*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
= 0.11 0.07 + 0.022*SL 0.09 + 0.016*SL 0.06 + 0.017*SL
tPLH 0.81 0.77 + 0.022°SL 0.78 + 0.019*SL 0.79 + 0.019*SL
tPHL 0.36 0.33 + 0.015*SL 0.35 + 0.009*SL 0.37 + 0.008*SL

Floy R 0.18 0.10 + 0.041*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
tF 0.12 0.07 + 0.022*SL 0.09 + 0.016*SL 0.06 + 0.017*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL £ 20.00,

*Range3 : 20.00 < SL

HDA10000-3.3V/3.3V
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AO33D3

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

AO33D3 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter DseLIiyz[%%] Delay Equations [ns]
’ Rangel* Range2* Range3*
PLH 0.64 0.62 + 0.014*SL 0.62 + 0.013*SL 0.62 + 0.013*SL
tPHL 0.43 0.41 + 0.010*SL 0.41 + 0.007*SL 0.44 + 0.006*SL
AtoY R 0.15 0.09 + 0.030"SL 0.10 + 0.028*SL 0.07 + 0.030*SL
tF 0.14 0.11 + 0.013*SL 0.12 + 0.011*SL 0.11 + 0.011"SL
PLH 0.71 0.68 + 0.013*SL 0.68 + 0.013*SL 0.69 + 0.013*SL
tPHL 0.41 0.39 + 0.011%SL 0.40 + 0.008*SL 0.43 + 0.006*SL
BloY R 0.15 0.10 + 0.029*SL 0.10 + 0.028*SL 0.07 + 0.030"SL
i 013 0.10 + 0.014*SL 0.12 + 0.011%SL 0.11 + 0.011*SL
tPLH 0.74 0.71 + 0.015*SL 0.72 + 0.013"SL 0.72 + 0.013*SL
tPHL 0.37 0.35 + 0.009*SL 0.36 + 0.008*SL 0.39 + 0.006*SL
Cloy R 0.15 0.10 + 0.028*SL 0.10 + 0.029"SL 0.07 + 0.030"SL
i 0.14 0.11 + 0.013*SL 0.12 + 0.011%SL 0.12 + 0.011%SL
tPLH 0.65 0.62 + 0.014*SL 0.62 + 0.013"SL 0.63 + 0.012*SL
tPHL 0.52 0.50 + 0.010"SL 0.50 + 0.008*SL 0.54 + 0.006"SL
Dto’Y R 0.16 0.10 + 0.030*SL 0.11 + 0.028*SL 0.06 + 0.030"SL
tF 013 0.12 + 0.009*SL 0.11 + 0.011"SL 0.13 + 0.010*SL
tPLH 0.70 0.68 + 0.014*SL 0.68 + 0.013"SL 0.69 + 0.012*SL
tPHL 0.49 0.47 + 0.012*SL 0.48 + 0.008*SL 0.51 + 0.006*SL
EwY R 0.16 0.11 + 0.025"SL 0.10 + 0.028"SL 0.07 + 0.030*SL
tF 013 0.10 + 0.015"SL 0.12 + 0.011"SL 0.12 + 0.011*SL
PLH 0.75 0.72 + 0.014*SL 0.72 + 0.013"SL 0.73 + 0.013*SL
tPHL 0.44 0.42 + 0.009*SL 0.43 + 0.008*SL 0.47 + 0.006*SL
FloY R 0.15 0.10 + 0.027*SL 0.10 + 0.028*SL 0.07 + 0.030*SL
tF 0.14 0.12 + 0.007*SL 0.11 + 0.011*SL 0.13 + 0.010"SL

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

HDA10000-3.3V/3.3V
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AO33D7
2 3-AND into 2-NOR with 7X Drive

AO33D7 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?iyz[%%] Delay Equations [ns]
’ Rangel* Range2* Range3*
tPLH 0.74 0.73 + 0.007*SL 0.73 + 0.006*SL 0.75 + 0.005"SL
TPHL 0.54 0.53 + 0.006*SL 0.53 + 0.005*SL 0.56 + 0.004*SL
AtoY R 0.15 0.12 + 0.011*SL 0.12 + 0.012*SL 0.13 + 0.012"SL
IF 0.21 0.20 + 0.006*SL 0.21 + 0.004*SL 0.19 + 0.005"SL
tPLH 0.81 0.79 + 0.006*SL 0.79 + 0.006*SL 0.80 + 0.006*SL
tPHL 053 0.52 + 0.005*SL 0.52 + 0.005"SL 0.55 + 0.003"SL
BloY R 0.15 0.12 + 0.015"SL 0.13 + 0.012*SL 0.14 + 0.012"SL
tF 0.20 0.19 + 0.006*SL 0.19 + 0.005*SL 0.21 + 0.004*SL
tPLH 0.85 0.83 + 0.007*SL 0.83 + 0.006*SL 0.85 + 0.006*SL
tPHL 0.49 0.48 + 0.005*SL 0.48 + 0.005"SL 0.51 + 0.003*SL
Cloy R 0.16 0.14 + 0.011*SL 0.14 + 0.011*SL 0.13 + 0.012"SL
I 0.21 0.20 + 0.005*SL 0.20 + 0.005*SL 0.21 + 0.004*SL
tPLH 0.74 0.73 + 0.005*SL 0.73 + 0.006*SL 0.74 + 0.006"SL
tPHL 0.63 0.61 + 0.008*SL 0.62 + 0.005*SL 0.65 + 0.004*SL
DtoY R 0.15 0.12 + 0.014*SL 0.13 + 0.012*SL 0.12 + 0.012"SL
i 0.21 0.21 + 0.001*SL 0.19 + 0.005*SL 0.20 + 0.005*SL
tPLH 0.81 0.79 + 0.009*SL 0.80 + 0.006*SL 0.81 + 0.005"SL
tPHL 0.61 0.60 + 0.003*SL 0.60 + 0.005*SL 0.62 + 0.004*SL
EwoY R 0.15 0.13 + 0.014*SL 0.13 + 0.011"SL 0.12 + 0.012"SL
iF 0.21 0.20 + 0.005*SL 0.20 + 0.004*SL 0.19 + 0.005*SL
tPLH 0.85 0.84 + 0.007*SL 0.84 + 0.006*SL 0.85 + 0.006"SL
TPHL 0.56 0.54 + 0.008*SL 0.55 + 0.005*SL 0.58 + 0.004*SL
FloY R 0.15 0.13 + 0.013*SL 0.13 + 0.011*SL 0.11 + 0.013*SL
IF 0.22 0.21 + 0.003*SL 0.21 + 0.004*SL 0.19 + 0.005"SL

*Rangel : 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, |

HDA10000-3.3V/3.3V

Output: Y —
Input Loading (SL): All : 1 B
Maximum Fanout (Rec. SL): =
AO333: 9 -
AO333D2: 18 — u
Gate Count: —
AO333: 5
AO333D2: 6 =
.—
.—
Symbol
A B D E F H | Y
1 X X X X X 0
X X 1 1 1 X X 0
X X X X X 1 1 0
other states 1
Truth Table
e Lﬁﬁ{ R
T
5D & &
BLC Oy
cD
DD
D o —F —]
FC
co— —F |—F —]
HOD—
1D— n n n
[
Schematic
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AO333
3 3-AND into 3-NOR with 1X Drive

AO0333 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dsiliyg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.87 0.66 + 0.105*SL 0.66 + 0.105*SL 0.65 + 0.106*SL
tPHL 0.25 0.15 + 0.050*SL 0.19 + 0.039*SL 0.23 + 0.037*SL

Aty tR 1.49 1.02 + 0.238*SL 0.99 + 0.246*SL 0.98 + 0.247*SL
tF 0.75 0.60 + 0.075*SL 0.58 + 0.080*SL 0.48 + 0.086*SL
tPLH 0.95 0.74 + 0.104*SL 0.74 + 0.105*SL 0.72 + 0.106*SL
tPHL 0.22 0.12 + 0.046*SL 0.15 + 0.039*SL 0.18 + 0.037*SL

BtoY tR 1.61 1.13 + 0.240*SL 1.11 + 0.247*SL 1.10 + 0.247*SL
tF 0.72 0.58 + 0.071*SL 0.54 + 0.082*SL 0.45 + 0.086*SL
tPLH 1.03 0.82 + 0.103*SL 0.81 + 0.104*SL 0.80 + 0.105*SL
tPHL 0.18 0.09 + 0.043*SL 0.11 + 0.038*SL 0.13 + 0.037*SL

CtoY R 1.73 1.25 + 0.239*SL 1.23 + 0.246*SL 1.21 + 0.247*SL
tF 0.69 0.54 + 0.073*SL 0.51 + 0.083*SL 0.44 + 0.086*SL
tPLH 0.96 0.75 + 0.108*SL 0.75 + 0.107*SL 0.75 + 0.107*SL
tPHL 0.32 0.22 + 0.048*SL 0.25 + 0.039*SL 0.28 + 0.037*SL

DtoY R 152 1,04 + 0.2417SL 1.02 + 0.247°SL 0.99 + 0.249*SL
tF 0.84 0.70 + 0.073*SL 0.68 + 0.080*SL 0.56 + 0.085*SL
tPLH 1.04 0.83 +0.107*SL 0.83 + 0.107*SL 0.83 + 0.107*SL
tPHL 0.28 0.19 + 0.044*SL 0.21 + 0.038*SL 0.23 + 0.037*SL

EtoY R 1.64 1.15 + 0.243"SL 1.14 + 0.247°SL 111 + 0.249%SL
tF 0.81 0.67 + 0.070*SL 0.64 + 0.081*SL 0.54 + 0.086*SL
tPLH 1.11 0.90 + 0.105*SL 0.90 + 0.106*SL 0.90 + 0.106*SL
tPHL 0.23 0.15 + 0.043*SL 0.16 + 0.038*SL 0.19 + 0.037*SL

FloY R 174 1.26 + 0.241°SL 1.25 + 0.245*SL 1.22 + 0.246*SL
tF 0.78 0.64 + 0.072*SL 0.61 + 0.082*SL 0.53 + 0.086*SL
tPLH 1.00 0.78 + 0.109*SL 0.79 + 0.108*SL 0.80 + 0.107*SL
tPHL 0.35 0.26 + 0.047*SL 0.28 + 0.039*SL 0.32 + 0.037*SL

GloY R 152 1.03 + 0.243*SL 1.02 + 0.248*SL 1.00 + 0.249*SL
tF 0.95 0.81 + 0.070*SL 0.78 + 0.079*SL 0.67 + 0.085*SL
tPLH 1.09 0.87 + 0.108*SL 0.87 + 0.107*SL 0.88 + 0.107*SL
tPHL 0.31 0.22 + 0.045*SL 0.24 + 0.039*SL 0.28 + 0.037*SL

HtoY tR 1.63 1.15 + 0.244*SL 1.13 + 0.248*SL 1.11 + 0.249*SL
tF 0.92 0.78 + 0.068*SL 0.74 + 0.080*SL 0.65 + 0.085*SL
tPLH 1.15 0.94 + 0.107*SL 0.94 + 0.106*SL 0.95 + 0.106*SL
tPHL 0.25 0.16 + 0.046*SL 0.18 + 0.039*SL 0.22 + 0.037*SL

oY tR 1.73 1.25 + 0.241*SL 1.24 + 0.246*SL 1.22 + 0.246*SL
tF 0.88 0.73 + 0.073*SL 0.71 + 0.082*SL 0.63 + 0.085*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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AO333D2

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

AO0333D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.89 0.84 + 0.022*SL 0.85 + 0.019"SL 0.86 + 0.018*SL
tPHL 0.48 0.46 + 0.011°SL 0.46 + 0.010"SL 0.50 + 0.008*SL

AtoY R 0.19 0.11 + 0.042"SL 0.11 + 0.040"SL 0.07 + 0.043*SL
i 0.13 0.10 + 0.013"SL 0.10 + 0.016"SL 0.10 + 0.016"SL
tPLH 0.96 0.93 + 0.017°SL 0.92 + 0.019"SL 0.94 + 0.018*SL
tPHL 0.45 0.42 + 0.014*SL 0.43 + 0.010"SL 0.46 + 0.008*SL

BtoY R 0.19 0.13 + 0.035*SL 0.11 + 0.041°SL 0.08 + 0.043*SL
i 0.12 0.09 + 0.016"SL 0.09 + 0.016"SL 0.10 + 0.016"SL
tPLH 1.03 0.99 + 0.019*SL 0.99 + 0.019"SL 1.00 + 0.018*SL
tPHL 0.41 0.38 + 0.013"SL 0.39 + 0.010"SL 0.42 + 0.008*SL

Coy = 0.19 0.12 + 0.037*SL 0.10 + 0.041*SL 0.08 + 0.042*SL
i 0.13 0.10 + 0.016"SL 0.10 + 0.015"SL 0.09 + 0.016SL
tPLH 0.97 0.93 + 0.020"SL 0.94 + 0.019"SL 0.95 + 0.018*SL
tPHL 0.56 0.53 + 0.016"SL 0.55 + 0.010"SL 0.58 + 0.008*SL

DtoY R 0.18 0.10 + 0.040*SL 0.10 + 0.041%SL 0.07 + 0.043*SL
tF 0.14 0.09 + 0.023*SL 0.11 + 0.015*SL 0.09 + 0.016*SL
tPLH 1.05 1.01 + 0.019*SL 1.01 + 0.019"SL 1.02 + 0.018"SL
tPHL 053 0.50 + 0.011*SL 0.51 + 0.010"SL 0.54 + 0.008*SL

EtoY R 0.19 0.11 + 0.039"SL 0.10 + 0.041"SL 0.08 + 0.042"SL
tF 0.13 0.11 + 0.014*SL 0.10 + 0.015"SL 0.07 + 0.016*SL
tPLH 111 1.07 + 0.020°SL 1.07 + 0.019"SL 1.08 + 0.018"SL
tPHL 0.48 0.46 + 0.012"SL 0.47 + 0.010"SL 0.50 + 0.008*SL

Flo¥ R 0.19 0.11 + 0.040"SL 0.10 + 0.041"SL 0.09 + 0.042"SL
iF 0.13 0.10 + 0.012"SL 0.09 + 0.016"SL 0.10 + 0.015°SL
tPLH 1.01 0.97 + 0.021°SL 0.08 + 0.019"SL 0.99 + 0.018"SL
tPHL 0.61 0.57 + 0.016"SL 0.59 + 0.010"SL 0.62 + 0.008*SL

GtoY R 0.18 0.09 + 0.045*SL 0.11 + 0.041"SL 0.07 + 0.043*SL
i 0.14 0.10 + 0.021°SL 0.11 + 0.015"SL 0.0 + 0.016"SL
tPLH 1.09 1.05 + 0.019°SL 1.05 + 0.019°SL 1.06 + 0.018*SL
tPHL 0.58 0.55 + 0.015"SL 0.56 + 0.010"SL 0.59 + 0.008*SL

HtoY R 0.19 0.12 + 0.037*SL 0.10 + 0.041°SL 0.08 + 0.042*SL
i 0.14 0.10 + 0.021°SL 0.12 + 0.015"SL 0.10 + 0.016"SL
PLH 1.15 111+ 0.021°SL 1.11 +0.019°SL 1.12 + 0.018*SL
tPHL 052 0.50 + 0.011"SL 0.50 + 0.010"SL 0.54 + 0.008*SL

oY = 0.19 0.11 + 0.041%SL 0.11 + 0.041*SL 0.08 + 0.043*SL
i 0.14 0.12 + 0.011*SL 0.10 + 0.016"SL 0.10 + 0.016"SL

*Rangel : 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):
-DL1D2: A: 1
-DL1D4: A1
Maximum Fanout (Rec. SL): A, b
- DL1D2: 56
-DL1D4: 112 DL“] D2
Gate Count:
-DL1D2: 4
-DL1D4: 5 Symbol

A Y
1 1
Truth Table

ey
n - P - P n n
E E —k
~ —ﬂ% ~
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.39 0.35 + 0.016*SL 0.36 + 0.013*SL 0.38 + 0.012°SL
tPHL 0.61 0.57 + 0.023*SL 0.59 + 0.016*SL 0.60 + 0.016*SL

AtoY R 0.16 0.10 + 0.029*SL 0.11 + 0.026*SL 0.07 + 0.028*SL
tF 0.16 0.09 + 0.035*SL 0.10 + 0.031%SL 0.06 + 0.032SL

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

DL1D4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.41 +0.011*SL 0.42 + 0.009*SL 0.44 + 0.008*SL
tPHL 0.65 0.63 +0.011*SL 0.63 + 0.009*SL 0.65 + 0.008*SL

AtoY tR 0.15 0.12 + 0.015*SL 0.11 + 0.016*SL 0.10 + 0.017*SL
tF 0.15 0.12 + 0.015*SL 0.12 + 0.015*SL 0.11 + 0.016*SL

*Rangel : SL < 3.00, *Range2:3.00 < SL £20.00, *Range3:20.00 < SL
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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: 1

-DL2D4: A: 1 A A
Maximum Fanout Rec. SL):

- DL2D2: 56 OL20D2

- DL2D4: 112

Gate Count:
-DL2D2: 7 Symbol
-DL2D4: 8

A Y
1 1
Truth Table

I

[

L=l
—

—d — A
ﬁL ﬁ oY
= -~
4]‘ L
Schematic
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Ds?_liyzlr(‘)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.96 0.92 + 0.017*SL 0.93 + 0.013*SL 0.96 + 0.012*SL
tPHL 111 1.08 + 0.018*SL 1.08 + 0.017*SL 1.10 + 0.016*SL

AtoY R 0.16 0.10 + 0.034*SL 0.12 + 0.026"SL 0.07 + 0.028*SL
tF 0.15 0.08 + 0.036*SL 0.10 + 0.030*SL 0.06 + 0.032*SL

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

DL2D4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter Dsiliyg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.94 0.92 + 0.010*SL 0.92 + 0.008*SL 0.94 + 0.007*SL
tPHL 1.15 1.12 + 0.016*SL 1.14 + 0.009*SL 1.16 + 0.008*SL

AtoY R 0.14 0.11 + 0.014*SL 0.10 + 0.016°SL 0.11 + 0.016"SL
tF 0.16 0.11 + 0.024*SL 0.14 + 0.014*SL 0.10 + 0.016*SL

*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3 : 20.00 < SL
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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
Maximum Fanout (Rec. SL):
- DL5D2: 56 DLSDZ
- DL5D4: 112
Gate Count:
- DL5D2: 14 Symbol

- DL5D4: 15

A Y
1 1
Truth Table

Mﬁﬂm

A
Y
—#
—& F—
A

é
ﬁ

]

v
—F A

EN=L.E)
h@ﬁ

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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %(iliyz[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 2.85 2.82 +0.015*SL 2.83 +0.013*SL 2.84 + 0.012*SL
{PHL 3.02 2.98 + 0.021*SL 2.99 + 0.017*SL 3.01 + 0.016*SL
AtoY R 0.13 0.08 + 0.027°SL 0.08 + 0.027*SL 0.05 + 0.029*SL
tF 0.15 0.09 + 0.031*SL 0.09 + 0.031*SL 0.06 + 0.032*SL

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

DL5D4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 2.88 2.86 + 0.011°SL 2.87 + 0.008*SL 2.88 + 0.007*SL
tPHL 3.06 3.03 + 0.013*SL 3.05 + 0.009*SL 3.06 + 0.008*SL

Ao Y R 0.13 0.08 + 0.024*SL 0.10 + 0.015*SL 0.08 + 0.017*SL
i 0.15 0.11 + 0.021%SL 0.13 + 0.015*SL 0.10 + 0.016SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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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):
-Iv: 1
- IvD2: 2
-IvD3: 3 A i
-IvD4: 4
Maximum Fanout (Rec. SL):
-1v: 28
- IVD2: 56
- IvD3: 84 Symbol
- IvD4: 112
Gate Count:
-1v, IvD2: 1
- IvD3, IVD4: 2
A Y
1
1 0
Truth Table
[
A o >
=
—
Schematic
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IV/IVD2/IVD3/IVD4
Inverter with 1X Drive, 2X Drive, 3X Drive or 4X Drive

\Y Switchinq Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Delay Equations [ns
Path Parameter Ds?_lazyz[rg)%] y¥= [ns]

' Rangel* Range2* Range3*
tPLH 0.32 0.23 + 0.047*SL 0.26 + 0.037*SL 0.25 + 0.037*SL
tPHL 0.06 -0.02 + 0.040*SL 0.03 + 0.022*SL 0.14 + 0.017*SL

AtoY R 0.41 0.26 + 0.073*SL 0.23 + 0.082"SL 0.14 + 0.087*SL
tF 0.32 0.24 + 0.036*SL 0.26 + 0.029*SL 0.22 + 0.032*SL

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

IVD2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.19 + 0.031*SL 0.22 +0.020*SL 0.25 +0.018*SL
tPHL -0.01 -0.06 + 0.028*SL -0.02 + 0.015*SL 0.08 +0.010*SL

AtoY R 0.29 0.22 + 0.039°SL 0.21 + 0.041°SL 0.16 + 0.044°SL
tF 0.27 0.21 + 0.026*SL 0.25 + 0.016*SL 0.26 + 0.015*SL

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

IVD3 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter DseLliyz[%S(')] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.19 + 0.022*SL 0.21 +0.014*SL 0.25 + 0.012*SL
tPHL -0.03 -0.06 + 0.017*SL -0.04 +0.012*SL 0.04 + 0.007*SL

AtoY R 0.27 0.21+ 0.028"SL 0.22 + 0.026"SL 0.19 + 0.028*SL
tF 0.25 0.21 +0.019*SL 0.24 +0.011*SL 0.25 + 0.010*SL

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

IVD4 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.22 0.18 + 0.018*SL 0.20 + 0.011%SL 0.25 + 0.009*SL
tPHL 0.03 20.06 + 0.012°SL 20.05 + 0.010°SL 0.02 + 0.006*SL

AtoY R 0.25 0.21 + 0.020*SL 0.22 + 0.019*SL 0.19 + 0.020*SL
i 0.23 0.21 + 0.012*SL 0.22 + 0.009*SL 0.26 + 0.007*SL

*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3:20.00< SL
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IVD6/IVD8
Inverter with 6X Drive or 8X Drive

Input: A
Output: Y
Input Loading (SL):
- IvD®6: 6
- IvD8: 8 i ¥
Maximum Fanout (Rec. SL):
- IVD6: 168
- IvD8: 224
Gate Count:
- IvD6: 3
- IVD8: 4 Symbol
A Y
1 0
Truth Table
]
A Lo L
=
—
Schematic
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IVD6/IVD8
Inverter with 6X Drive or 8X Drive

IVD6 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dse|_|iy2[%s()] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.21 0.18 + 0.012*SL 0.19 + 0.009*SL 0.24 + 0.006*SL
tPHL -0.04 -0.06 + 0.008*SL -0.06 + 0.008*SL -0.00 + 0.005*SL

AtoY tR 0.24 0.21 + 0.013*SL 0.21 +0.013*SL 0.22 +0.013*SL
tF 0.23 0.21 + 0.009*SL 0.22 +0.007*SL 0.25 + 0.005*SL

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

IVD8 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_la:yz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.20 0.18 + 0.010*SL 0.19 + 0.007*SL 0.23 + 0.005*SL
{PHL -0.05 -0.06 + 0.007*SL -0.06 + 0.006*SL -0.02 + 0.004*SL
AtoY R 0.23 0.21 + 0.013*SL 0.21 + 0.010"SL 0.24 + 0.009*SL
tF 0.22 0.21 + 0.007*SL 0.21 + 0.006*SL 0.25 + 0.004*SL

*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
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IVD12/IVD16
Inverter with 12X Drive or 16X Drive

Input: A
Outputs: Y

Input Loading (SL):
- IVD12: 12 A b
-1vVD16: 16

Maximum Fanout (Rec. SL):
-1vD12: 336
-1VD16: 448
Gate Count:
- IVD12: 6 Symbol

-IvD16: 8

A Y

1

1 0
Truth Table

Pu Pu oy |

EP@B #EPW h:{EPBZ E{ P73 1-4 P97 “4 P1®ﬁ“‘4EP1®3“4EP96 #EPW&#EPHB#ENM#EN%
._FP P P P P P P P P

LﬁEN@EEﬁ 'EENBQ '—TEN% '—{ N78 '—{ N1®1H NWZ“—TEN%HENW@'—{EMWJENHZJENQ 'QENQZ

Schematic
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IVD12/1IVD16

Inverter with 12X Drive or 16X Drive

IVD12 Switching Characteristics
when tR and tg = 0.80ns]

Delays for typical process, 25.00°C, 3.30V

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.20 0.18 + 0.007*SL 0.19 + 0.005*SL 0.21 + 0.004*SL
tPHL 20.05 20.07 + 0.007*SL 20.06 + 0.004*SL 20.03 + 0.003*SL
AtoY R 0.24 0.23 + 0.004*SL 0.22 + 0.006"SL 0.20 + 0.007*SL
i 0.22 0.20 + 0.010"SL 0.21 + 0.004*SL 0.23 + 0.003*SL

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

IVD16 Switching Characteristics
when tR and tg = 0.80ns]

Delays for typical process, 25.00°C, 3.30V

(SL: Standard Load)

Path Parameter %(iliyg[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.19 0.18 + 0.006*SL 0.19 + 0.004*SL 0.21 + 0.003*SL
tPHL -0.06 -0.07 + 0.006*SL -0.06 + 0.003*SL -0.05 + 0.003*SL

AtoY tR 0.23 0.23 + 0.001*SL 0.22 + 0.005*SL 0.22 + 0.005*SL
tF 0.21 0.20 + 0.009*SL 0.21 + 0.003*SL 0.22 + 0.003*SL

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

HDA10000-3.3V/3.3V
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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

Input: A
Output: Y
Input Loading (SL):
-IVA: 15
- 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

AL

A Y
1
1 0
Truth Table

i o

Symbol

B

Schematic
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.20 0.13 + 0.036*SL 0.17 + 0.021*SL 0.23 + 0.019*SL
tPHL 0.10 0.03 + 0.035*SL 0.07 + 0.021*SL 0.16 + 0.017*SL

AtoY R 0.34 0.26 + 0.041°SL 0.26 + 0.039°SL 0.19 + 0.043*SL
tF 0.32 0.25 + 0.032*SL 0.26 + 0.029*SL 0.21 + 0.032*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL £ 20.00,

*Range3 : 20.00 < SL

IVD2A Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Ds?_la:yg[%so] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.16 0.12 + 0.018*SL 0.14 + 0.013*SL 0.20 + 0.010*SL
tPHL 0.06 0.01 + 0.023*SL 0.04 +0.013*SL 0.12 + 0.009*SL

AtoY R 0.29 0.23 + 0.027*SL 0.26 + 0.018*SL 0.24 + 0.019*SL
tF 0.26 0.21 + 0.027*SL 0.24 + 0.016*SL 0.25 + 0.015*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL £ 20.00,

*Range3: 20.00 < SL

IVD3A Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.15 0.11 + 0.016SL 0.13 + 0.009*SL 0.18 + 0.007*SL
tPHL 0.04 0.00 + 0.018*SL 0.03 + 0.010*SL 0.09 + 0.007*SL

Ao Y R 027 0.24 + 0.018*SL 0.25 + 0.012*SL 0.25 + 0.012*SL
i 0.25 0.21 + 0.019*SL 0.24 + 0.011*SL 0.25 + 0.010*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL £ 20.00,

*Range3:20.00 < SL

IVD4A Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter le?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.14 0.11 + 0.014*SL 0.13 + 0.008*SL 0.17 + 0.006*SL
tPHL 0.03 0.01 + 0.014*SL 0.02 + 0.008*SL 0.07 + 0.006*SL

AtoY tR 0.27 0.24 + 0.014*SL 0.25 + 0.010*SL 0.26 + 0.009*SL
tF 0.24 0.21 + 0.016*SL 0.23 + 0.009*SL 0.26 + 0.008*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL < 20.00,

*Range3: 20.00 < SL

HDA10000-3.3V/3.3V
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IVD8AIVD12A
Inverter with 16X P, 8X N Transistors; 24X P, 12X N Transistors

Input: A
Outputs: Y
Input Loading (SL): A L.

- IVD8A: 8
- IVD12A: 18
Maximum Fanout (Rec. SL): I\/ D 8 A
- IVD8A: 448
- IVD12A: 672
Gate Count:
- IVD8A: 8

- IVD12A: 12 Symbol

A Y
1
1 0
Truth Table
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IVD8A/IVD12A
Inverter with 16X P, 8X N Transistors; 24X P, 12X N Transistors

IVD8A Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dse|_|iy2[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.12 0.11 + 0.009*SL 0.12 + 0.005*SL 0.14 + 0.003*SL
tPHL 0.02 0.01 + 0.005*SL 0.01 + 0.005*SL 0.04 +0.004*SL

AtoY R 0.25 0.24 + 0.005"SL 0.24 + 0.006*SL 0.28 + 0.004*SL
tF 0.23 0.22 +0.005*SL 0.22 + 0.006*SL 0.25 + 0.004*SL

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

IVD12A Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?iyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.12 0.11 + 0.006*SL 0.12 + 0.003*SL 0.12 + 0.003*SL
tPHL 0.02 0.01 + 0.003*SL 0.01 + 0.004*SL 0.03 + 0.003*SL

AtoY R 0.25 0.23 + 0.008"SL 0.24 + 0.004*SL 0.26 + 0.003*SL
tF 0.23 0.22 + 0.003*SL 0.22 + 0.004*SL 0.25 + 0.003*SL

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

HDA10000-3.3V/3.3V
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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

Outputs: Y, YN
Input Loading (SL):

- IVCD11A: 2.5

- IVCD22A: 3.5

- IVCD44A: 5.5

- IVCD88A: 10
Maximum Fanout (Rec. SL):

- IVCD11A: 28

- IVCD22A: 56

- IVCD44A: 114

- IVCD88A: 224
Gate Count:

- IVCD11A:

- IVCD22A:

- IVCD44A:

- IVCD88A:

O O WwWnN

Input: A A

YN
VCDTTA

Symbol

Truth Table

-

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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Ds?_la:yz[?)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.20 + 0.048*SL 0.23 + 0.037*SL 0.23 + 0.037*SL
tPHL 0.04 20.05 + 0.043*SL 0.01 + 0.022*SL 0.13 + 0.017*SL

AtoY R 0.36 0.20 + 0.081*SL 0.19 + 0.083*SL 0.11 + 0.087*SL
tF 0.29 0.22 + 0.035*SL 0.23 + 0.030*SL 0.20 + 0.032°SL
tPLH 0.20 0.12 + 0.039*SL 0.13 + 0.037*SL 0.12 + 0.038*SL
tPHL 0.23 0.18 + 0.023*SL 0.20 + 0.017*SL 0.21 + 0.016*SL

Ato YN R 0.27 0.10 + 0.084*SL 0.09 + 0.087*SL 0.05 + 0.088*SL
tF 0.15 0.10 + 0.024*SL 0.07 + 0.033*SL 0.05 + 0.034*SL

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

IVCD22A Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?iyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.19 + 0.029*SL 0.22 + 0.020*SL 0.25 + 0.018*SL
tPHL 20.01 ~0.06 + 0.028*SL 20.02 + 0.015*SL 0.08 + 0.010*SL

AtoY R 0.29 0.20 + 0.042*SL 0.20 + 0.041*SL 0.16 + 0.044*SL
= 0.25 0.22 + 0.018*SL 0.22 + 0.017*SL 0.25 + 0.015*SL
tPLH 0.20 0.15 + 0.023*SL 0.17 + 0.019*SL 0.17 + 0.019*SL
tPHL 0.23 0.21 + 0.013*SL 0.22 + 0.010*SL 0.24 + 0.008*SL

Ato YN R 0.18 0.10 + 0.041*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
tF 0.13 0.10 + 0.017*SL 0.10 + 0.016*SL 0.08 + 0.017*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL = 20.00,

IVCD44A Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

*Range3 : 20.00 < SL

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.22 0.18 + 0.017*SL 0.20 + 0.011*SL 0.24 + 0.009*SL
tPHL -0.03 -0.06 + 0.012*SL -0.05 + 0.010*SL 0.02 + 0.006*SL

AtoY R 0.24 0.21 + 0.017*SL 0.20 + 0.020"SL 0.19 + 0.020"SL
tF 0.23 0.21 + 0.012*SL 0.22 + 0.008*SL 0.23 + 0.008*SL
tPLH 0.24 0.22 + 0.010*SL 0.22 + 0.009*SL 0.22 + 0.009*SL
tPHL 0.27 0.25 + 0.009*SL 0.26 + 0.006*SL 0.29 + 0.004*SL

Ato YN tR 0.15 0.11 + 0.019*SL 0.11 + 0.019*SL 0.09 + 0.021*SL
tF 0.12 0.11 + 0.007*SL 0.11 + 0.008*SL 0.12 + 0.007*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL = 20.00,

IVCD88A Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

*Range3 : 20.00 < SL

(SL: Standard Load)

Path Parameter Ds?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.20 0.18 + 0.009*SL 0.19 + 0.007*SL 0.21 + 0.005*SL
tPHL 0.05 ~0.06 + 0.008*SL ~0.06 + 0.006*SL 20.02 + 0.004*SL

AtoY R 0.02 0.21 + 0.009*SL 0.20 + 0.010SL 0.21 + 0.010*SL
tF 0.22 0.21 + 0.004*SL 0.21 + 0.005*SL 0.23 + 0.004*SL
tPLH 0.18 0.17 + 0.005*SL 0.17 + 0.005*SL 0.18 + 0.005*SL
tPHL 0.38 0.37 + 0.005*SL 0.37 + 0.004*SL 0.38 + 0.003*SL

Ato YN R 0.13 0.12 + 0.004*SL 0.10 + 0.010°SL 0.10 + 0.010*SL
tF 0.14 0.13 + 0.005*SL 0.13 + 0.004*SL 0.15 + 0.004*SL

*Rangel : SL < 3.00,

*Range2 : 3.00 £ SL < 20.00,

*Range3 : 20.00 < SL
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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: 1L
-IVID2:A:1,E:2
-IVTD5: A:1,E: 2
IVTD9: A:1,E:2 eg VT
Maximum Fanout (Rec. SL):
-IVT: 28
- IVTD2: 56
- IVTD5: 120
- IVTD9: 232
Gate Count:
-IVT: 3
-IVTD2: 4
-IVTD5:5
-IVTD9 : 7

5 A Y

E

X 0 hi-z
1 1
1

0

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
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Eﬂiyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.36 + 0.022*SL 0.37 + 0.019*SL 0.37 +0.018*SL
tPHL 0.22 0.16 + 0.031*SL 0.17 + 0.026*SL 0.18 + 0.026*SL

AtoY R 0.16 0.08 + 0.040*SL 0.08 + 0.041*SL 0.05 + 0.043*SL
tF 0.20 0.09 + 0.056*SL 0.09 + 0.056*SL 0.06 + 0.057*SL
tPLH 0.15 0.09 + 0.026*SL 0.12 + 0.019*SL 0.13 + 0.018*SL
tPHL 0.02 -0.08 + 0.049*SL -0.02 + 0.029*SL 0.05 + 0.026*SL
R 0.19 0.11 + 0.041*SL 0.11 + 0.040*SL 0.06 + 0.042*SL

Etoy i 0.32 0.22 + 0.054"SL 0.22 + 0.052"SL 0.16 + 0.055°SL
tPLZ 0.40 0.40 + -0.000*SL 0.40 + -0.000*SL 0.40 + -0.000*SL
tPHZ 0.44 0.44 + -0.000*SL 0.44 + -0.000*SL 0.44 +-0.000*SL

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

IVTD2 Switching Characteristics
when tR and tg = 0.80ns]

Delays for typical process, 25.00°C, 3.30V

(SL: Standard Load)

Path Parameter Ds‘iliyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*

PLH 0.42 0.39 + 0.014*SL 0.40 + 0.010"SL 0.42 + 0.009*SL
tPHL 0.25 0.21 + 0.021"SL 0.23 + 0.014*SL 0.24 + 0.013"SL

AtoY R 0.14 0.10 + 0.020"SL 0.10 + 0.020"SL 0.08 + 0.021°SL
i 0.17 0.12 + 0.029"SL 0.12 + 0.029"SL 0.10 + 0.029"SL
tPLH 017 0.14 + 0.014*SL 0.15 + 0.011"SL 0.18 + 0.009"SL
tPHL 20.04 20.10 + 0.032*SL 20.06 + 0.018*SL 0.03 + 0.014*SL
R 0.17 0.13 + 0.018*SL 0.13 + 0.019"SL 0.10 + 0.020"SL

EwY e 0.26 0.18 + 0.040"SL 0.22 + 0.027*SL 0.20 + 0.028"SL
tPL7 0.40 0.40 + -0.000*SL 0.40 + -0.000*SL 0.40 + -0.000*SL
tPHZ 052 0.53 + -0.000*SL 0.52 + -0.000*SL 0.52 + -0.000*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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IVTD5/IVTD9
Inverting 3-State Buffer, Enable High, with 5X Drive or 9X Drive

IVTD5 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*

PLH 0.44 0.43 + 0.010"SL 0.43 + 0.009"SL 0.45 + 0.008*SL
tPHL 0.29 0.27 + 0.007*SL 0.28 + 0.005"SL 0.30 + 0.004*SL

AtoY R 0.14 0.10 + 0.019*SL 0.11 + 0.016"SL 0.09 + 0.017*SL
i 011 0.10 + 0.005*SL 0.10 + 0.006"SL 0.09 + 0.007*SL
tPLH 013 0.09 + 0.018*SL 0.12 + 0.010"SL 0.16 + 0.008"SL
tPHL 0.21 0.20 + 0.006*SL 0.20 + 0.006"SL 0.23 + 0.004*SL
R 0.17 0.12 + 0.025*SL 0.15 + 0.015"SL 0.13 + 0.016"SL

EwoY i 0.09 0.09 + 0.004*SL 0.07 + 0.008*SL 0.10 + 0.006*SL
tPL7 0.47 0.47 + 0.001*SL 0.47 + 0.000°SL 0.48 + -0.000*SL
tPHZ 0.55 0.55 + 0.000*SL 0.55 + -0.000*SL 0.55 + -0.000*SL

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

IVTD9 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.49 0.48 + 0.006*SL 0.48 + 0.006*SL 0.50 + 0.005*SL
tPHL 0.34 0.33 + 0.005*SL 0.33 + 0.003*SL 0.34 + 0.003*SL

Aty R 0.13 0.11 + 0.010*SL 0.10 + 0.011*SL 0.13 + 0.009*SL
tF 0.16 0.15 + 0.002*SL 0.15 + 0.003*SL 0.14 + 0.004*SL
tPLH 0.16 0.14 + 0.011*SL 0.15 + 0.007*SL 0.19 + 0.005*SL
tPHL 0.24 0.22 + 0.010*SL 0.24 + 0.004*SL 0.26 + 0.003*SL
R 0.17 0.15 + 0.007*SL 0.15 + 0.010*SL 0.16 + 0.009*SL

EtoY tF 0.12 0.08 + 0.015*SL 0.12 + 0.004*SL 0.11 + 0.004*SL
tPLZ 0.54 0.54 + 0.000*SL 0.54 + 0.000*SL 0.54 + 0.000*SL
tPHZ 0.70 0.70 + 0.000*SL 0.70 + 0.000*SL 0.70 + -0.000*SL

*Rangel : SL < 3.00, *Range2:3.00 <SL<20.00, *Range3:20.00 < SL
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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):
-ND2:All:1
- ND2D2: All : 2
- ND2D5: All: 1
- ND2D7: All: 1
Maximum Fanout (Rec. SL):
-ND2: 28
- ND2D2 : 56
- ND2D5: 140
- ND2D7: 196
Gate Count:
-ND2:1
-ND2D2: 2
- ND2D5: 4
-ND2D7: 5
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyg[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.19 + 0.050*SL 0.23 + 0.038*SL 0.24 + 0.037*SL
tPHL 0.12 0.02 + 0.049*SL 0.08 + 0.030*SL 0.16 + 0.026*SL

AtoY tR 0.41 0.27 + 0.075*SL 0.25 + 0.081*SL 0.13 + 0.087*SL
tF 0.37 0.27 + 0.050*SL 0.26 + 0.053*SL 0.19 + 0.056*SL
tPLH 0.34 0.25 + 0.044*SL 0.27 + 0.037*SL 0.27 +0.037*SL
tPHL 0.08 -0.01 + 0.042*SL 0.04 +0.028*SL 0.08 + 0.026*SL

BloY tR 0.46 0.31 + 0.075*SL 0.29 + 0.081*SL 0.17 + 0.087*SL
tF 0.35 0.26 + 0.046*SL 0.24 + 0.053*SL 0.15 + 0.057*SL

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

ND2D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.24 0.17 +0.031*SL 0.21 +0.020*SL 0.25 +0.018*SL
tPHL 0.07 0.01 + 0.030*SL 0.05 + 0.018*SL 0.14 + 0.014*SL

AtoY R 0.34 0.27 + 0.035"SL 0.26 + 0.038*SL 0.19 + 0.041°SL
tF 0.32 0.25 + 0.034*SL 0.27 +0.027*SL 0.25 + 0.028*SL
tPLH 0.29 0.24 + 0.024*SL 0.26 + 0.019*SL 0.28 +0.018*SL
tPHL 0.03 -0.01 + 0.024*SL 0.01 +0.016*SL 0.06 +0.014*SL

BloY R 0.39 0.33 + 0.032°SL 0.31 + 0.038"SL 0.24 + 0.041*SL
tF 0.31 0.26 + 0.026*SL 0.26 + 0.025*SL 0.20 + 0.028*SL

*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00<SL
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?Ei:yz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.42 0.40 + 0.011*SL 0.41 + 0.008*SL 0.42 + 0.007*SL
tPHL 0.32 0.31 + 0.005*SL 0.30 + 0.006*SL 0.34 + 0.004*SL

AtoY tR 0.13 0.09 + 0.023*SL 0.11 + 0.016*SL 0.08 + 0.018*SL
tF 0.14 0.13 + 0.006*SL 0.13 + 0.007*SL 0.15 + 0.006*SL
tPLH 0.48 0.46 + 0.009*SL 0.46 + 0.008*SL 0.47 + 0.008*SL
tPHL 0.29 0.28 + 0.008*SL 0.28 + 0.006*SL 0.31 + 0.004*SL

BloY R 0.13 0.09 + 0.021*SL 0.10 + 0.017*SL 0.08 + 0.018*SL
tF 0.15 0.14 + 0.006*SL 0.13 + 0.007*SL 0.15 + 0.006*SL

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

ND2D7 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path barameter %(iliyg[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.45 0.44 + 0.008*SL 0.44 + 0.006*SL 0.46 + 0.005*SL
tPHL 0.37 0.36 + 0.006*SL 0.36 + 0.005*SL 0.39 + 0.004*SL

AtoY tR 0.13 0.11 + 0.013*SL 0.11 + 0.012*SL 0.11 +0.012*SL
tF 0.19 0.18 + 0.001*SL 0.17 + 0.006*SL 0.20 + 0.004*SL
tPLH 0.51 0.50 + 0.007*SL 0.50 + 0.006*SL 0.51 + 0.005*SL
tPHL 0.35 0.34 + 0.005*SL 0.34 + 0.005*SL 0.36 + 0.004*SL

BtoY tR 0.14 0.11 + 0.013*SL 0.11 + 0.012*SL 0.12 + 0.012*SL
tF 0.19 0.16 + 0.012*SL 0.18 + 0.005*SL 0.18 + 0.005*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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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:All:1 A
-ND3D2: All : 2 ol v
- ND3D4: All: 1 .—C
- ND3D6:All: 1 B
Maximum Fanout (Rec. SL):
-ND3: 18
- ND3D2 : 40 Symbol
- ND3D4: 112
- ND3D6: 168
Gate Count:
-ND3:2
-ND3D2:3
- ND3D4: 4 A B C Y
- ND3D6: 5 0 0 0 1
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
BD
C _
+—de
. DY
e
|
Ik

g

=

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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.18 + 0.052*SL 0.22 + 0.038*SL 0.24 + 0.037"SL
tPHL 0.19 0.08 + 0.054*SL 0.13 + 0.039*SL 0.17 + 0.037°SL

Ao Y R 0.44 0.29 + 0.073*SL 0.27 + 0.081*SL 0.15 + 0.087*SL
iF 0.47 0.32 + 0.074*SL 0.30 + 0.081*SL 0.20 + 0.086"SL
tPLH 0.33 0.24 + 0.047*SL 0.27 + 0.037*SL 0.27 + 0.037°SL
tPHL 0.17 0.07 + 0.050*SL 0.10 + 0.038*SL 0.13 + 0.037°SL

BoY R 0.48 0.34 + 0.072*SL 0.31 + 0.081*SL 0.19 + 0.087*SL
iF 0.45 0.31 + 0.070*SL 0.28 + 0.081*SL 0.18 + 0.086"SL
tPLH 0.37 0.28 + 0.042*SL 0.30 + 0.037*SL 0.29 + 0.037"SL
tPHL 013 0.04 + 0.045*SL 0.06 + 0.038*SL 0.07 + 0.037*SL

CloY R 0.54 0.41 + 0.068*SL 0.37 + 0.080*SL 0.24 + 0.087*SL
iF 0.43 0.30 + 0.068*SL 0.25 + 0.082*SL 0.16 + 0.087*SL

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

ND3D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.16 + 0.032"SL 0.20 + 0.021*SL 0.25 + 0.018*SL
tPHL 0.14 0.07 + 0.033"SL 0.10 + 0.023"SL 0.17 + 0.019*SL

AtoY R 0.36 0.30 + 0.033"SL 0.28 + 0.038"SL 0.21 + 0.041*SL
iF 0.39 0.30 + 0.043"SL 0.31 + 0.042"SL 0.27 + 0.044*SL
tPLH 0.28 0.23 + 0.025*SL 0.25 + 0.020"SL 0.28 + 0.018*SL
tPHL 0.11 0.06 + 0.029"SL 0.08 + 0.021°SL 0.12 + 0.019*SL

BtoY R 0.42 0.36 + 0.033*SL 0.34 + 0.038*SL 0.26 + 0.042+SL
iF 0.39 0.32 + 0.036"SL 0.30 + 0.041°SL 0.23 + 0.045*SL
PLH 0.32 0.27 + 0.023"SL 0.29 + 0.019"SL 0.30 + 0.018"SL
tPHL 0.08 0.03 + 0.025"SL 0.05 + 0.020"SL 0.07 + 0.019*SL

Cloy R 0.47 0.41 + 0.031*SL 0.39 + 0.037*SL 0.31 + 0.041°SL
IF 0.37 0.30 + 0.032"SL 0.27 + 0.041°SL 0.20 + 0.045"SL

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

HDA10000-3.3V/3.3V
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_lazyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.37 + 0.013*SL 0.38 + 0.010*SL 0.39 + 0.009*SL
tPHL 0.37 0.34 + 0.011*SL 0.36 + 0.006*SL 0.39 + 0.005*SL

AtoY R 0.13 0.10 + 0.016*SL 0.08 + 0.022*SL 0.08 + 0.022*SL
tF 0.13 0.11 + 0.013*SL 0.12 + 0.009*SL 0.14 + 0.008*SL
tPLH 0.45 0.43 + 0.012*SL 0.43 + 0.010*SL 0.44 + 0.010*SL
tPHL 0.36 0.34 + 0.009*SL 0.35 + 0.007*SL 0.38 + 0.005*SL

BloY R 0.14 0.09 + 0.027*SL 0.11 + 0.021*SL 0.07 + 0.023"SL
tF 0.14 0.11 + 0.011*SL 0.12 + 0.009*SL 0.14 + 0.008*SL
tPLH 0.49 0.47 + 0.011*SL 0.48 + 0.010*SL 0.48 + 0.010*SL
tPHL 0.33 0.32 + 0.005*SL 0.31 + 0.007*SL 0.35 + 0.005*SL

Ctoy tR 0.13 0.09 + 0.021*SL 0.09 + 0.022*SL 0.08 + 0.022*SL
tF 0.14 0.12 + 0.011*SL 0.12 + 0.009*SL 0.14 + 0.008*SL

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

ND3D6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter Dsiliyz[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.43 0.41 + 0.008*SL 0.42 + 0.007*SL 0.43 + 0.007*SL
tPHL 0.42 0.41 + 0.007*SL 0.42 + 0.005*SL 0.44 + 0.004*SL
AtoY R 013 0.10 + 0.015*SL 0.11 + 0.014*SL 0.09 + 0.015*SL
tF 017 0.16 + 0.008*SL 0.16 + 0.005"SL 0.17 + 0.005*SL
tPLH 0.49 0.47 + 0.008*SL 0.47 + 0.007*SL 0.49 + 0.006*SL
tPHL 0.42 0.41 + 0.006*SL 0.41 + 0.005*SL 0.44 + 0.004*SL
BloY R 013 0.10 + 0.020"SL 0.11 + 0.014*SL 0.10 + 0.015*SL
i 0.17 0.16 + 0.005*SL 0.16 + 0.006*SL 0.17 + 0.005*SL
tPLH 053 0.51 + 0.011"SL 0.52 + 0.007*SL 0.53 + 0.006"SL
tPHL 037 0.36 + 0.007*SL 0.36 + 0.006"SL 0.40 + 0.004*SL
CloY R 0.14 0.10 + 0.019*SL 0.11 + 0.014*SL 0.10 + 0.014*SL
e 0.18 0.18 + 0.001"SL 0.16 + 0.006"SL 0.19 + 0.005*SL

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

HDA10000-3.3V/3.3V
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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): .i
-ND4: All : 1 . A
NDADS: All 1 =
- ND4D7: All: 1
Maximum Fanout (Rec. SL):
- ND4: 14 Symbol
- ND4D2: 28
- ND4D5: 140
- ND4D7: 196
Gate Count:
-ND4 : 2
-ND4D2 : 4
- ND4D5: 5 A B c D Y
X 0 X X 1
X X 0 X 1
X X X 0 1
1 1 1 1 0
Truth Table
AT
B
Co———
D E— L
B B B p
b o +—d&
Y
n
—E
]
1=

=

=

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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ijs‘iliyg[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.18 + 0.053*SL 0.23 + 0.038*SL 0.25 + 0.037*SL
tPHL 0.24 0.12 + 0.061*SL 0.16 + 0.048*SL 0.17 + 0.047*SL

Aty R 0.45 0.30 + 0.074*SL 0.28 + 0.081*SL 0.17 + 0.087*SL
tF 057 0.36 + 0.103*SL 0.36 + 0.106*SL 0.24 + 0.112*SL
tPLH 033 0.24 + 0.048*SL 0.27 + 0.038*SL 0.27 + 0.037*SL
tPHL 0.23 0.12 + 0.057*SL 0.15 + 0.048*SL 0.16 + 0.047*SL

BtoY R 0.50 0.36 + 0.070*SL 0.32 + 0.081*SL 0.21 + 0.087*SL
tF 0.56 0.38 + 0.094*SL 0.34 + 0.107*SL 0.23 +0.112*SL
tPLH 037 0.28 + 0.044*SL 0.30 + 0.037*SL 0.30 + 0.037*SL
tPHL 021 0.10 + 0.052*SL 0.12 + 0.047*SL 0.12 + 0.047*SL

CioY R 0.55 0.41 + 0.069*SL 0.38 + 0.081*SL 0.25 + 0.087*SL
iF 0.55 0.36 + 0.093*SL 0.32 + 0.107"SL 0.22 + 0.112°SL
tPLH 0.39 0.31 + 0.042*SL 0.32 + 0.038*SL 0.32 + 0.037*SL
tPHL 0.18 0.08 + 0.051*SL 0.09 + 0.047*SL 0.09 + 0.047*SL

DtoY R 0.60 0.47 + 0.066*SL 0.43 + 0.080*SL 0.30 + 0.087*SL
i 052 0.33 + 0.096*SL 0.29 + 0.108*SL 0.22 + 0.112*SL

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

ND4D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dseﬂiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.17 + 0.032"SL 0.20 + 0.021°SL 0.25 + 0.018"SL
tPHL 0.19 0.12 + 0.034*SL 0.14 + 0.026*SL 0.19 + 0.024*SL

AtoY R 0.38 0.30 + 0.036*SL 0.30 + 0.038*SL 0.23 + 0.041*SL
iF 0.48 0.38 + 0.049"SL 0.37 + 0.054"SL 0.31 + 0.057"SL
tPLH 0.28 0.23 + 0.026"SL 0.25 + 0.020"SL 0.28 + 0.019"SL
tPHL 0.18 0.12 + 0.033"SL 0.14 + 0.026"SL 0.16 + 0.024*SL

BtoY R 0.43 0.36 + 0.034*SL 0.35 + 0.038*SL 0.28 + 0.042*SL
tF 0.48 0.38 + 0.049"SL 0.37 + 0.054"SL 0.30 + 0.057"SL
tPLH 0.32 0.27 + 0.025*SL 0.29 + 0.020*SL 0.31 + 0.019*SL
tPHL 0.16 0.11 + 0.029"SL 0.12 + 0.025"SL 0.13 + 0.024*SL

CioY R 0.49 0.42 + 0.032"SL 0.41 + 0.038*SL 0.33 + 0.042"SL
i 0.46 0.38 + 0.041°SL 0.34 + 0.054"SL 0.27 + 0.058"SL
tPLH 0.35 0.30 + 0.023*SL 0.31 + 0.019*SL 0.33 + 0.018*SL
tPHL 0.14 0.08 + 0.028"SL 0.09 + 0.025"SL 0.10 + 0.024*SL

DtoY R 054 0.48 + 0.030*SL 0.46 + 0.037*SL 0.38 + 0.041*SL
i 0.44 0.35 + 0.047"SL 0.32 + 0.055"SL 0.26 + 0.058"SL

*Rangel : 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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_lazyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.42 0.40 + 0.009*SL 0.40 + 0.008*SL 0.41 + 0.008"SL
tPHL 0.46 0.45 + 0.005*SL 0.45 + 0.006*SL 0.49 + 0.004*SL
AtoY R 0.13 0.09 + 0.018*SL 0.10 + 0.017*SL 0.08 + 0.018"SL
tF 0.16 0.15 + 0.006*SL 0.14 + 0.007*SL 0.15 + 0.006"SL
tPLH 0.47 0.45 + 0.009*SL 0.46 + 0.008*SL 0.47 + 0.007*SL
tPHL 0.47 0.45 + 0.008*SL 0.46 + 0.006"SL 0.49 + 0.004"SL
BloY R 0.13 0.09 + 0.020"SL 0.10 + 0.017*SL 0.09 + 0.018"SL
tF 0.15 0.14 + 0.007*SL 0.14 + 0.008*SL 0.17 + 0.006*SL
PLH 0.51 0.49 + 0.009*SL 0.50 + 0.008*SL 0.50 + 0.008*SL
tPHL 0.45 0.44 + 0.005*SL 0.44 + 0.006"SL 0.48 + 0.004"SL
Ctoy R 0.14 0.10 + 0.020"SL 0.11 + 0.017*SL 0.09 + 0.017*SL
i 0.16 0.15 + 0.006*SL 0.14 + 0.007*SL 0.16 + 0.006*SL
tPLH 0.54 0.52 + 0.010"SL 0.53 + 0.008*SL 0.54 + 0.008"SL
tPHL 0.43 0.42 + 0.007*SL 0.42 + 0.006"SL 0.45 + 0.004*SL
Dto’Y R 013 0.10 + 0.016*SL 0.10 + 0.017*SL 0.10 + 0.017*SL
i 0.16 0.15 + 0.005*SL 0.14 + 0.007"SL 0.17 + 0.006"SL

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

ND4D7 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Eﬂazyz[%so] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.45 + 0.006*SL 0.45 + 0.006*SL 0.46 + 0.006*SL
tPHL 0.52 0.51 + 0.008*SL 0.52 + 0.005*SL 0.54 + 0.003*SL

AtoY R 013 0.11 + 0.014*SL 0.11 + 0.012*SL 0.11 + 0.012*SL
= 0.19 0.19 + 0.004*SL 0.18 + 0.005*SL 0.21 + 0.004*SL
tPLH 051 0.50 + 0.007*SL 0.50 + 0.006*SL 0.51 + 0.006*SL
tPHL 053 0.51 + 0.007*SL 0.52 + 0.005*SL 0.55 + 0.004*SL

BtoY R 0.14 0.11 + 0.016*SL 0.12 + 0.012*SL 0.11 + 0.012*SL
tF 0.20 0.21 + -0.003*SL 0.18 + 0.005*SL 0.19 + 0.004*SL
tPLH 0.55 0.54 + 0.007*SL 0.54 + 0.006*SL 0.55 + 0.006*SL
tPHL 051 0.50 + 0.006*SL 0.51 + 0.005*SL 0.53 + 0.003*SL

CoY R 0.14 0.11 + 0.014*SL 0.11 + 0.012*SL 0.11 + 0.012*SL
T 0.20 0.19 + 0.005*SL 0.19 + 0.005*SL 0.20 + 0.004*SL
tPLH 0.58 0.57 + 0.005*SL 0.57 + 0.006*SL 0.59 + 0.005*SL
tPHL 0.49 0.48 + 0.005*SL 0.48 + 0.005*SL 0.51 + 0.003*SL

Doy R 0.14 0.11 + 0.015"SL 0.12 + 0.012*SL 0.11 + 0.012*SL
= 0.20 0.19 + 0.003*SL 0.19 + 0.005*SL 0.20 + 0.004*SL

*Rangel : 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 -
- ND5D2: All: 2 -
- ND5D4:AIl: 1 - v
- ND5D6: All: 1 -l
Maximum Fanout (Rec. SL): m L
- ND5: 12
- ND5D2: 24
- ND5D4: 112 Symbol
- ND5D6: 168
Gate Count:
-ND5: 3
-ND5D2: 5
- ND5D4: 5
- ND5D6: 6 A C D E Y
X X X 1
X 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
b o b
qg Aé —dk
7Y
AD E
B =
n
CD =
1]
Do =
EC Ik
v
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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path — Dseﬂiyz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.30 0.19 + 0.053*SL 0.23 + 0.038*SL 0.25 + 0.037°SL
tPHL 0.29 0.16 + 0.067*SL 0.19 + 0.059*SL 0.19 + 0.059*SL

AtoY R 0.46 0.32 + 0.074*SL 0.29 + 0.081*SL 0.18 + 0.087*SL
iF 0.71 0.45 + 0.127*SL 0.43 + 0.135*SL 0.32 + 0.140°SL
tPLH 0.34 0.24 + 0.048*SL 0.27 + 0.038*SL 0.28 + 0.037"SL
tPHL 0.30 0.17 + 0.064*SL 0.19 + 0.059*SL 0.19 + 0.059"SL

BtoY R 051 0.37 + 0.072*SL 0.34 + 0.081*SL 0.23 + 0.087*SL
iF 0.71 0.46 + 0.122*SL 0.42 + 0.135*SL 0.32 + 0.140"SL
tPLH 0.37 0.28 + 0.045*SL 0.30 + 0.038*SL 0.31 + 0.037°SL
tPHL 0.29 0.16 + 0.063*SL 0.18 + 0.059*SL 0.17 + 0.059*SL

CtoY R 0.56 0.42 + 0.071*SL 0.39 + 0.081*SL 0.27 + 0.087"SL
iF 0.69 0.45 + 0.123*SL 0.41 + 0.136*SL 0.32 + 0.140"SL
tPLH 0.39 0.31 + 0.043*SL 0.32 + 0.038*SL 0.33 + 0.037°SL
tPHL 0.28 0.15 + 0.061*SL 0.16 + 0.059*SL 0.16 + 0.059"SL

DtoY R 0.62 0.48 + 0.068*SL 0.44 + 0.081*SL 0.32 + 0.087*SL
iF 0.67 0.43 + 0.119*SL 0.38 + 0.137*SL 0.31 + 0.141°SL
tPLH 0.41 0.33 + 0.043*SL 0.34 + 0.038*SL 0.35 + 0.038*SL
tPHL 0.26 0.14 + 0.060*SL 0.14 + 0.059"SL 0.14 + 0.059"SL

EtoY R 0.67 0.53 + 0.070*SL 0.50 + 0.081*SL 0.38 + 0.087*SL
i 0.66 0.41 + 0.126*SL 0.37 + 0.138*SL 0.31 + 0.141°SL

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

ND5D2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.24 0.18 + 0.031*SL 0.21 + 0.021*SL 0.26 + 0.018*SL
tPHL 0.23 0.16 + 0.039*SL 0.18 + 0.031*SL 0.20 + 0.030*SL

AtoY R 0.39 0.32 + 0.034*SL 0.31 + 0.038*SL 0.25 + 0.041*SL
tF 059 0.45 + 0.068*SL 0.46 + 0.067*SL 0.38 + 0.071*SL
tPLH 0.29 0.23 + 0.027*SL 0.25 + 0.020*SL 0.29 + 0.019*SL
tPHL 0.4 0.17 + 0.034*SL 0.18 + 0.031*SL 0.19 + 0.030*SL

BloY R 0.44 0.37 + 0.033*SL 0.36 + 0.039*SL 0.29 + 0.042*SL
tF 0.60 0.47 + 0.061*SL 0.45 + 0.067*SL 0.37 + 0.071*SL
tPLH 0.32 0.27 + 0.025*SL 0.29 + 0.020*SL 0.31 + 0.019*SL
tPHL 0.23 0.16 + 0.036*SL 0.18 + 0.030*SL 0.18 + 0.030*SL

CioY R 0.50 0.44 + 0.032*SL 0.42 + 0.038*SL 0.34 + 0.042*SL
= 0.58 0.45 + 0.066*SL 0.44 + 0.067*SL 0.36 + 0.072*SL
tPLH 0.35 0.30 + 0.024*SL 0.31 + 0.020SL 0.33 + 0.019*SL
tPHL 0.22 0.15 + 0.033*SL 0.16 + 0.030*SL 0.17 + 0.030*SL

DtoY R 055 0.48 + 0.034*SL 0.47 + 0.038*SL 0.40 + 0.042*SL
tF 056 0.44 + 0.062*SL 0.42 + 0.068*SL 0.35 + 0.072*SL
tPLH 0.36 0.31 + 0.024*SL 0.33 + 0.019*SL 0.35 + 0.019*SL
tPHL 0.20 0.14 + 0.030*SL 0.14 + 0.030*SL 0.15 + 0.030*SL

EtoY R 0.60 0.54 + 0.032*SL 0.52 + 0.037*SL 0.45 + 0.041*SL
tF 0.54 0.42 + 0.064*SL 0.40 + 0.069*SL 0.34 + 0.072*SL

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

HDA10000-3.3V/3.3V
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ND5D4
5 Input NAND with 4X Drive

ND5D4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %%iyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.38 + 0.011"SL 0.39 + 0.010"SL 0.40 + 0.009*SL
tPHL 051 0.49 + 0.007*SL 0.49 + 0.007*SL 0.53 + 0.005*SL

AtoY R 0.13 0.09 + 0.022*SL 0.09 + 0.022*SL 0.07 + 0.022"SL
= 0.16 0.14 + 0.007*SL 0.14 + 0.008*SL 0.15 + 0.008*SL
tPLH 0.46 0.44 + 0.010"SL 0.44 + 0.010"SL 0.45 + 0.009*SL
tPHL 0.52 0.51 + 0.004*SL 0.50 + 0.007*SL 0.55 + 0.005*SL

BtoY R 013 0.11 + 0.013*SL 0.08 + 0.022*SL 0.07 + 0.023*SL
tF 0.15 0.13 + 0.007"SL 0.13 + 0.008"SL 0.13 + 0.008*SL
tPLH 0.49 0.47 + 0.011"SL 0.48 + 0.010"SL 0.48 + 0.009*SL
tPHL 053 0.51 + 0.007*SL 0.51 + 0.007"SL 0.55 + 0.005*SL

Cloy R 0.14 0.10 + 0.021*SL 0.09 + 0.021*SL 0.07 + 0.022*SL
tF 0.16 0.15 + 0.006"SL 0.14 + 0.008*SL 0.13 + 0.008*SL
tPLH 0.52 0.50 + 0.012"SL 0.51 + 0.010"SL 0.51 + 0.009"SL
tPHL 051 0.49 + 0.010"SL 0.50 + 0.007*SL 0.54 + 0.005*SL

DtoY R 0.14 0.10 + 0.019*SL 0.09 + 0.022*SL 0.09 + 0.022*SL
= 0.16 0.13 + 0.012*SL 0.14 + 0.008*SL 0.16 + 0.008*SL
tPLH 0.54 052 + 0.011"SL 0.52 + 0.010"SL 0.53 + 0.009*SL
tPHL 0.49 0.47 + 0.010°SL 0.48 + 0.006"SL 0.51 + 0.005*SL

EtoY R 0.14 0.10 + 0.020"SL 0.10 + 0.021*SL 0.08 + 0.022*SL
tF 0.17 0.16 + 0.003*SL 0.15 + 0.008*SL 0.15 + 0.008*SL

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

HDA10000-3.3V/3.3V
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ND5D6
5 Input NAND with 6X Drive

ND5D6 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[r(])sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.45 0.43 + 0.008*SL 0.44 + 0.007*SL 0.44 + 0.006*SL
TPHL 0.56 0.55 + 0.006*SL 0.55 + 0.006*SL 0.58 + 0.004*SL
AtoY R 0.14 0.11 + 0.015*SL 0.12 + 0.014*SL 0.09 + 0.015*SL
tF 0.19 0.19 + -0.002*SL 0.17 + 0.006*SL 0.18 + 0.005*SL
tPLH 0.49 0.48 + 0.008*SL 0.48 + 0.007*SL 0.49 + 0.006*SL
tPHL 0.58 0.57 + 0.005*SL 0.57 + 0.006*SL 0.60 + 0.004*SL
BloY R 0.13 0.10 + 0.017*SL 0.11 + 0.014*SL 0.09 + 0.015*SL
tF 0.20 0.18 + 0.006*SL 0.19 + 0.005*SL 0.18 + 0.005*SL
tPLH 053 0.52 + 0.007*SL 0.52 + 0.007*SL 0.53 + 0.006"SL
tPHL 0.58 0.57 + 0.005*SL 0.57 + 0.005*SL 0.60 + 0.004*SL
Coy R 0.14 0.10 + 0.019*SL 0.11 + 0.014*SL 0.10 + 0.014*SL
T 0.19 0.18 + 0.006*SL 0.18 + 0.005*SL 0.18 + 0.005*SL
tPLH 057 0.55 + 0.009*SL 0.56 + 0.007*SL 0.56 + 0.006"SL
tPHL 0.57 0.56 + 0.006*SL 0.56 + 0.005*SL 0.59 + 0.004*SL
DtoY R 0.13 0.10 + 0.014*SL 0.10 + 0.015*SL 0.12 + 0.014*SL
tF 0.19 0.19 + -0.002*SL 0.17 + 0.006"SL 0.18 + 0.005"SL
tPLH 0.58 0.57 + 0.007*SL 0.57 + 0.007*SL 0.58 + 0.006*SL
tPHL 0.55 0.53 + 0.006*SL 0.54 + 0.006*SL 0.57 + 0.004*SL
EwY R 0.14 0.10 + 0.018"SL 0.11 + 0.014"SL 0.12 + 0.014*SL
= 0.20 0.19 + 0.004*SL 0.19 + 0.005*SL 0.18 + 0.005"SL

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

HDA10000-3.3V/3.3V
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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 -—’g
Maximum Fanout (Rec. SL): =l o
- ND6: 28 -
- ND6D2: 56 s
- ND6D4: 112 .
- ND6D8: 224
Gate Count:
_UNDG. 5 Symbol
-ND6D2: 5
- ND6D4: 6
- ND6D8: 9 A B C D E F Y
X X X X X 1
X 0 X X X X 1
X X 0 X X X 1
X X X 0 X X 1
X X X X 0 X 1
X X X X X 0 1
1 1 1 1 1 1 0
Truth Table
4+
AD E T
BD nj EE -
o i '
] X
Y
1 S = E
€k <k ! !
D E
EC nr;]
FC> l
Schematic
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ND6/ND6D2

6 Input NAND with 1X Drive or 2X Drive

ND6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsiliyz[%sé] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.38 0.31 + 0.036*SL 0.31 + 0.037*SL 0.32 + 0.036*SL
tPHL 0.34 0.30 + 0.023*SL 0.31 + 0.017°SL 0.34 + 0.016°SL

AtoY R 0.24 0.07 + 0.080*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
tF 0.15 0.08 + 0.036*SL 0.09 + 0.031°SL 0.07 + 0.032°SL
tPLH 0.44 0.36 + 0.038*SL 0.37 + 0.036*SL 0.37 + 0.036*SL
tPHL 0.34 0.29 + 0.024*SL 0.31 + 0.017°SL 0.34 + 0.016"SL

Bloy R 0.23 0.08 + 0.076*SL 0.06 + 0.084*SL 0.05 + 0.084*SL
tF 0.15 0.07 + 0.037*SL 0.09 + 0.031°SL 0.06 + 0.032°SL
tPLH 0.48 0.41 + 0.036*SL 0.41 + 0.037*SL 0.42 + 0.036*SL
tPHL 0.30 0.25 + 0.025*SL 0.28 + 0.017°SL 0.29 + 0.016"SL

Ctoy R 0.04 0.09 + 0.075*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
= 0.15 0.08 + 0.034*SL 0.09 + 0.031°SL 0.06 + 0.032°SL
tPLH 0.44 0.37 + 0.038*SL 0.37 + 0.036*SL 0.37 + 0.036°SL
tPHL 0.37 0.32 + 0.025°SL 0.34 + 0.017*SL 0.37 + 0.016*SL

DtoY R 0.04 0.07 + 0.081"SL 0.07 + 0.083*SL 0.05 + 0.084*SL
= 0.14 0.08 + 0.034*SL 0.08 + 0.031*SL 0.06 + 0.032*SL
tPLH 0.49 0.42 + 0.039*SL 0.42 + 0.036*SL 0.42 + 0.036°SL
tPHL 0.35 0.30 + 0.024*SL 0.32 + 0.018*SL 0.35 + 0.016*SL

EwoY R 0.04 0.08 + 0.078*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
tF 0.15 0.07 + 0.038*SL 0.09 + 0.031*SL 0.06 + 0.033*SL
tPLH 0.53 0.46 + 0.039*SL 0.46 + 0.036*SL 0.46 + 0.036°SL
tPHL 0.32 0.27 + 0.024*SL 0.29 + 0.017*SL 0.31 + 0.016*SL

Ftoy R 0.04 0.07 + 0.082*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
tF 0.15 0.08 + 0.037*SL 0.09 + 0.031*SL 0.07 + 0.032*SL

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

ND6D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter DseLIiyz[%%] Delay Equations [ns]

’ Rangel* Range2* Range3*
tPLH 0.38 0.34 + 0.019*SL 0.34 + 0.018*SL 0.35 + 0.018*SL
tPHL 0.41 0.38 + 0.017°SL 0.40 + 0.011*SL 0.45 + 0.009*SL

AtoY R 0.16 0.08 + 0.042*SL 0.08 + 0.041"SL 0.05 + 0.042*SL
tF 0.16 0.12 + 0.020°SL 0.14 + 0.015*SL 0.14 + 0.015%SL
tPLH 0.43 0.39 + 0.020*SL 0.40 + 0.018*SL 0.40 + 0.018*SL
tPHL 0.40 0.37 + 0.019°SL 0.39 + 0.011°SL 0.44 + 0.009*SL

BloY R 0.16 0.09 + 0.036*SL 0.07 + 0.041"SL 0.05 + 0.043*SL
= 017 0.12 + 0.027*SL 0.15 + 0.015*SL 0.13 + 0.016*SL
tPLH 0.47 0.43 + 0.021°SL 0.44 + 0.018*SL 0.44 + 0.018*SL
tPHL 0.37 0.33 + 0.019*SL 0.35 + 0.011*SL 0.40 + 0.009*SL

CtoY R 0.16 0.08 + 0.040*SL 0.08 + 0.041"SL 0.05 + 0.042*SL
= 0.16 0.12 + 0.023*SL 0.14 + 0.015*SL 0.13 + 0.015*SL
tPLH 0.39 0.35 + 0.019*SL 0.35 + 0.019*SL 0.36 + 0.018*SL
tPHL 0.42 0.38 + 0.018*SL 0.40 + 0.011*SL 0.45 + 0.009*SL

DtoY R 0.15 0.07 + 0.041*SL 0.07 + 0.042*SL 0.05 + 0.042*SL
tF 017 0.14 + 0.013*SL 0.13 + 0.016*SL 0.14 + 0.015*SL
tPLH 0.44 0.40 + 0.020*SL 0.41 + 0.018*SL 0.41 + 0.018*SL
tPHL 0.41 0.37 + 0.022*SL 0.40 + 0.011*SL 0.44 + 0.009*SL

EtoY R 0.17 0.00 + 0.037*SL 0.08 + 0.041"SL 0.05 + 0.042*SL
= 0.16 0.13 + 0.020*SL 0.14 + 0.015*SL 0.14 + 0.015*SL
tPLH 0.49 0.45 + 0.020"SL 0.45 + 0.018*SL 0.45 + 0.018*SL
tPHL 0.37 0.33 + 0.020*SL 0.35 + 0.011°SL 0.40 + 0.009*SL

Fto¥ R 0.16 0.08 + 0.042*SL 0.08 + 0.041*SL 0.05 + 0.042*SL
= 0.16 0.12 + 0.018*SL 0.13 + 0.016*SL 0.14 + 0.015*SL

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

*Range3 : 20.00 < SL

HDA10000-3.3V/3.3V
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ND6D4

6 Input NAND with 4X Drive

ND6D4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[%s(')] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.41 0.39 + 0.011*SL 0.39 + 0.010"SL 0.40 + 0.009*SL
tPHL 0.51 0.49 + 0.011"SL 0.50 + 0.008*SL 0.54 + 0.006*SL

AtoY R 0.14 0.09 + 0.026"SL 0.10 + 0.021"SL 0.07 + 0.022*SL
tF 0.22 0.20 + 0.008*SL 0.20 + 0.009*SL 0.21 + 0.008*SL
tPLH 0.46 0.44 + 0.012"SL 0.44 + 0.010"SL 0.45 + 0.009*SL
tPHL 0.51 0.49 + 0.010"SL 0.50 + 0.008*SL 0.54 + 0.006*SL

BtoY R 013 0.08 + 0.023"SL 0.09 + 0.022"SL 0.08 + 0.022*SL
tF 0.22 0.20 + 0.008"SL 0.20 + 0.009*SL 0.21 + 0.008*SL
tPLH 0.50 0.48 + 0.010"SL 0.48 + 0.010"SL 0.50 + 0.009*SL
tPHL 0.47 0.44 + 0.013*SL 0.46 + 0.008*SL 0.50 + 0.006*SL

Cloy R 0.14 0.08 + 0.029"SL 0.11 + 0.021"SL 0.08 + 0.022*SL
tF 0.22 0.21 + 0.005*SL 0.20 + 0.008*SL 0.20 + 0.008*SL
tPLH 0.42 0.39 + 0.012"SL 0.40 + 0.010"SL 0.41 + 0.009*SL
tPHL 052 0.50 + 0.010"SL 0.50 + 0.008"SL 0.54 + 0.006*SL

DtoY R 013 0.10 + 0.018"SL 0.09 + 0.022*SL 0.08 + 0.022*SL
i 0.22 0.20 + 0.008*SL 0.20 + 0.009*SL 0.21 + 0.008*SL
tPLH 0.47 0.45 + 0.011°SL 0.45 + 0.010"SL 0.47 + 0.009*SL
tPHL 051 0.48 + 0.012*SL 0.50 + 0.008*SL 0.54 + 0.006*SL

EtoY R 0.13 0.09 + 0.022*SL 0.09 + 0.022*SL 0.08 + 0.022°SL
i 0.02 0.21 + 0.005"SL 0.20 + 0.009"SL 0.21 + 0.008*SL
tPLH 052 0.49 + 0.012*SL 0.50 + 0.010"SL 0.51 + 0.009*SL
tPHL 0.46 0.43 + 0.015"SL 0.46 + 0.008*SL 0.50 + 0.006*SL

FioY R 0.14 0.10 + 0.021°SL 0.10 + 0.022*SL 0.09 + 0.022*SL
tF 0.02 0.22 + 0.004*SL 0.20 + 0.008*SL 0.20 + 0.008*SL

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

HDA10000-3.3V/3.3V
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ND6D8
6 Input NAND with 8X Drive

ND6D8 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.45 0.44 + 0.005*SL 0.44 + 0.005*SL 0.46 + 0.005"SL
tPHL 057 0.55 + 0.010*SL 0.57 + 0.005*SL 0.59 + 0.004*SL
AtoY R 012 0.09 + 0.015*SL 0.10 + 0.010"SL 0.09 + 0.011*SL
i 0.23 0.23 + 0.004*SL 0.23 + 0.004*SL 0.21 + 0.004*SL
tPLH 0.50 0.49 + 0.006*SL 0.49 + 0.005*SL 0.50 + 0.005*SL
tPHL 057 0.56 + 0.006*SL 0.56 + 0.005"SL 0.59 + 0.004*SL
BloY R 0.12 0.09 + 0.015*SL 0.10 + 0.011°SL 0.10 + 0.011°SL
tF 0.23 0.22 + 0.004*SL 0.22 + 0.004*SL 0.20 + 0.005*SL
tPLH 0.54 0.53 + 0.006"SL 0.53 + 0.005*SL 0.53 + 0.005*SL
tPHL 0.52 0.51 + 0.006*SL 0.51 + 0.005"SL 0.54 + 0.004*SL
CtoY R 0.12 0.09 + 0.011*SL 0.10 + 0.010"SL 0.08 + 0.011°SL
tF 0.23 0.22 + 0.004*SL 0.22 + 0.004*SL 0.23 + 0.004*SL
tPLH 0.46 0.45 + 0.005*SL 0.45 + 0.005"SL 0.46 + 0.005*SL
tPHL 0.58 0.56 + 0.009SL 0.57 + 0.005*SL 0.60 + 0.004*SL
DtoY R 0.12 0.09 + 0.013*SL 0.10 + 0.010*SL 0.09 + 0.011*SL
tF 0.23 0.23 + 0.001*SL 0.22 + 0.004*SL 0.22 + 0.004*SL
tPLH 0.51 0.50 + 0.006*SL 0.50 + 0.005*SL 051 + 0.005"SL
tPHL 0.56 0.55 + 0.008*SL 0.56 + 0.005*SL 0.58 + 0.004*SL
EtoY R 0.12 0.10 + 0.012*SL 0.10 + 0.010"SL 0.09 + 0.011"SL
tF 0.23 0.23 + 0.002*SL 0.22 + 0.004*SL 0.21 + 0.005*SL
tPLH 0.55 0.54 + 0.006SL 0.54 + 0.005*SL 0.55 + 0.005"SL
tPHL 052 0.51 + 0.005*SL 0.51 + 0.005"SL 0.54 + 0.004*SL
FloY R 012 0.10 + 0.012*SL 0.10 + 0.011"SL 0.10 + 0.011*SL
i 0.23 0.22 + 0.004*SL 0.22 + 0.004*SL 0.22 + 0.004*SL

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

HDA10000-3.3V/3.3V
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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
Maximum Fanout (Rec. SL):
- ND8: 28
- ND8D2: 56
- ND8D4: 112
- ND8DS8: 224 Symbol

TImeTmT}

Gate Count:
-ND8: 6
-ND8D2: 6
-ND8D4: 7
- ND8DS: 10

B X X X X X X X O|X>»
B X X X X X X O X |w
B X X X X X O x xX|0O
P X X X X O X X x|O
P X X X O X X X x|m
P X X O X X X X X |m
R X O X X X X X X|@®
P O X X X X X X X|I
O R P R R R R R R

Truth Table

O

L L L
-

I L
B
b
1,

Q_WFE

e P iy

Schematic
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ND8
8 Input NAND with 1X Drive

ND8 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.33 + 0.036*SL 0.33 + 0.037°SL 0.33 + 0.036"SL
tPHL 0.45 0.39 + 0.026*SL 0.42 + 0.018*SL 0.45 + 0.016*SL

AtoY R 0.27 0.11 + 0.076"SL 0.09 + 0.084*SL 0.08 + 0.085*SL
i 0.18 0.11 + 0.035"SL 0.13 + 0.030"SL 0.10 + 0.032*SL
tPLH 0.45 0.37 + 0.038*SL 0.38 + 0.037SL 0.38 + 0.036"SL
tPHL 0.46 0.41 + 0.025'SL 0.43 + 0.018*SL 0.46 + 0.016"SL

BloY R 0.27 0.11 + 0.078"SL 0.09 + 0.084*SL 0.08 + 0.085*SL
F 0.18 0.11 + 0.033SL 0.12 + 0.031°SL 0.09 + 0.032*SL
tPLH 0.49 0.41 + 0.038*SL 0.41 + 0.037SL 0.42 + 0.036"SL
tPHL 0.4 0.38 + 0.026*SL 0.41 + 0.018*SL 0.45 + 0.016"SL

Coy ™ 0.27 0.0 + 0.086*SL 0.10 + 0.084*SL 0.08 + 0.085*SL
T 0.18 0.10 + 0.038*SL 0.13 + 0.031°SL 0.10 + 0.032*SL
tPLH 051 0.44 + 0.037*SL 0.44 + 0.036*SL 0.44 + 0.036*SL
tPHL 0.42 0.37 + 0.025'SL 0.39 + 0.018*SL 0.42 + 0.016"SL

DtoY R 0.27 0.12 + 0.076°SL 0.10 + 0.084*SL 0.08 + 0.085*SL
F 0.18 0.10 + 0.039*SL 0.13 + 0.030°SL 0.09 + 0.032*SL
tPLH 0.42 0.34 + 0.037"SL 0.35 + 0.036*SL 0.35 + 0.036"SL
tPHL 0.46 0.41 + 0.024*SL 0.43 + 0.018*SL 0.46 + 0.016"SL

EtoY R 0.27 0.10 + 0.082SL 0.10 + 0.084*SL 0.08 + 0.085*SL
F 0.18 0.11 + 0.033SL 0.12 + 0.031°SL 0.0 + 0.032*SL
tPLH 0.47 0.40 + 0.037*SL 0.40 + 0.036*SL 0.40 + 0.036*SL
tPHL 0.46 0.41 + 0.024*SL 0.43 + 0.018*SL 0.47 + 0.016"SL

FoY R 0.27 0.11 + 0.079*SL 0.10 + 0.084*SL 0.08 + 0.085°SL
F 0.19 0.12 + 0.031°SL 0.12 + 0.031°SL 0.0 + 0.032*SL
tPLH 0.50 0.43 + 0.037*SL 0.43 + 0.036*SL 0.43 + 0.036*SL
tPHL 0.4 0.39 + 0.024*SL 0.41 + 0.018*SL 0.45 + 0.016"SL

GloY R 0.27 0.11 + 0.080*SL 0.10 + 0.084*SL 0.08 + 0.085*SL
tF 0.18 0.12 + 0.034SL 0.13 + 0.031°SL 0.0 + 0.032*SL
tPLH 053 0.46 + 0.037*SL 0.46 + 0.036*SL 0.46 + 0.036*SL
tPHL 0.42 0.37 + 0.024*SL 0.39 + 0.018*SL 0.42 + 0.016"SL

HtoY R 0.27 0.10 + 0.082*SL 0.10 + 0.084*SL 0.08 + 0.085*SL
tF 0.18 0.12 + 0.032SL 0.12 + 0.031°SL 0.09 + 0.032*SL

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

HDA10000-3.3V/3.3V
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ND8D2

8 Input NAND with 2X Drive

ND8D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_lazyg[%so] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.38 0.34 + 0.020"SL 0.34 + 0.018"SL 0.34 + 0.018SL
tPHL 0.47 0.44 + 0.017°SL 0.45 + 0.011°SL 0.50 + 0.009*SL

AtoY R 0.16 0.08 + 0.038*SL 0.07 + 0.042*SL 0.05 + 0.043*SL
iF 0.16 0.13 + 0.018"SL 0.13 + 0.016"SL 0.13 + 0.016"SL
tPLH 0.43 0.38 + 0.021°SL 0.39 + 0.018*SL 0.38 + 0.019"SL
tPHL 0.48 0.44 + 0.018*SL 0.46 + 0.011°SL 051 + 0.009°SL

BtoY R 0.16 0.09 + 0.037°SL 0.07 + 0.042"SL 0.05 + 0.043*SL
i 0.16 0.12 + 0.021°SL 0.14 + 0.015"SL 0.13 + 0.016"SL
tPLH 0.46 0.42 + 0.020*SL 0.43 + 0.018"SL 0.43 + 0.018*SL
tPHL 0.46 0.43 + 0.018"SL 0.45 + 0.011°SL 0.50 + 0.009*SL

S R 017 0.09 + 0.040*SL 0.08 + 0.041%SL 0.05 + 0.043*SL
i 0.16 0.12 + 0.020"SL 0.13 + 0.016"SL 0.14 + 0.016"SL
PLH 0.49 0.45 + 0.019"SL 0.46 + 0.018"SL 0.46 + 0.018*SL
tPHL 0.44 0.41 + 0.017"SL 0.43 + 0.011"SL 0.46 + 0.009*SL

DtoY R 0.17 0.09 + 0.040%SL 0.08 + 0.041*SL 0.05 + 0.043*SL
iF 0.16 0.12 + 0.019*SL 0.13 + 0.016"SL 0.14 + 0.015*SL
tPLH 0.39 0.35 + 0.019"SL 0.36 + 0.018"SL 0.36 + 0.018"SL
tPHL 0.47 0.44 + 0.018*SL 0.46 + 0.011"SL 0.51 + 0.009*SL

EtoY R 0.16 0.08 + 0.039"SL 0.07 + 0.042"SL 0.05 + 0.043"SL
tF 0.16 0.12 + 0.023"SL 0.14 + 0.015"SL 0.14 + 0.015*SL
tPLH 0.44 0.40 + 0.020"SL 0.41 + 0.019"SL 0.41 + 0.018SL
tPHL 0.48 0.45 + 0.017°SL 0.46 + 0.011"SL 0.51 + 0.009*SL

Flo¥ R 0.16 0.07 + 0.045"SL 0.08 + 0.041"SL 0.05 + 0.043"SL
iF 0.16 0.13 + 0.019"SL 0.14 + 0.015"SL 0.14 + 0.016"SL
tPLH 0.48 0.45 + 0.019"SL 0.45 + 0.018*SL 0.45 + 0.018*SL
tPHL 0.46 0.43 + 0.016"SL 0.44 + 0.011°SL 0.49 + 0.009*SL

GtoY R 017 0.09 + 0.039*SL 0.08 + 0.042"SL 0.06 + 0.043"SL
iF 0.16 0.13 + 0.016"SL 0.13 + 0.016"SL 0.14 + 0.015*SL
tPLH 0.51 0.47 + 0.019*SL 0.48 + 0.018"SL 0.48 + 0.018*SL
tPHL 0.43 0.40 + 0.017°SL 0.42 + 0.011°SL 0.47 + 0.009°SL

Hio Y R 0.16 0.09 + 0.033"SL 0.07 + 0.042*SL 0.06 + 0.043*SL
i 0.16 0.12 + 0.019"SL 0.13 + 0.016"SL 0.14 + 0.016"SL

*Rangel : 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.41 0.39 + 0.011*SL 0.39 + 0.010"SL 0.40 + 0.009*SL
tPHL 0.57 0.54 + 0.015"SL 0.56 + 0.008*SL 0.61 + 0.006"SL

AtoY R 0.13 0.08 + 0.027*SL 0.10 + 0.021*SL 0.07 + 0.022*SL
= 0.23 0.22 + 0.003*SL 0.21 + 0.008*SL 0.21 + 0.008*SL
tPLH 0.47 0.44 + 0.011*SL 0.45 + 0.010"SL 0.45 + 0.009*SL
tPHL 0.58 0.55 + 0.016*SL 0.57 + 0.008*SL 0.62 + 0.006*SL

BloY R 0.14 0.09 + 0.022*SL 0.09 + 0.021*SL 0.07 + 0.023"SL
= 0.23 0.22 + 0.004*SL 0.21 + 0.008*SL 0.21 + 0.008*SL
tPLH 0.50 0.48 + 0.011*SL 0.48 + 0.010"SL 0.49 + 0.010"SL
tPHL 0.56 0.53 + 0.014*SL 0.55 + 0.008*SL 0.60 + 0.006*SL

Cloy R 0.14 0.11 + 0.018*SL 0.09 + 0.021*SL 0.07 + 0.022*SL
= 0.23 0.22 + 0.006"SL 0.21 + 0.008*SL 0.22 + 0.008*SL
tPLH 0.53 0.51 + 0.011*SL 0.51 + 0.010"SL 0.53 + 0.009*SL
tPHL 0.54 0.52 + 0.011"SL 0.52 + 0.008*SL 0.58 + 0.006"SL

DtoY R 0.14 0.09 + 0.024*SL 0.10 + 0.022*SL 0.09 + 0.022*SL
tF 0.23 0.22 + 0.007*SL 0.22 + 0.008*SL 0.21 + 0.008*SL
tPLH 0.42 0.40 + 0.011*SL 0.40 + 0.010"SL 0.41 + 0.009"SL
tPHL 057 0.54 + 0.014*SL 0.56 + 0.008*SL 0.61 + 0.006*SL

EtoY R 0.14 0.10 + 0.019*SL 0.10 + 0.021*SL 0.08 + 0.022*SL
tF 0.23 0.22 + 0.006*SL 0.21 + 0.008*SL 0.22 + 0.008*SL
tPLH 0.47 0.45 + 0.011"SL 0.46 + 0.010"SL 0.47 + 0.009"SL
tPHL 0.57 0.55 + 0.013"SL 0.56 + 0.008*SL 0.61 + 0.006"SL

FioY R 0.14 0.10 + 0.019*SL 0.09 + 0.022*SL 0.08 + 0.022*SL
1 0.23 0.21 + 0.006*SL 0.21 + 0.008*SL 0.21 + 0.008*SL
tPLH 0.51 0.49 + 0.010"SL 0.50 + 0.010"SL 0.50 + 0.009*SL
tPHL 0.55 0.53 + 0.013*SL 0.54 + 0.008*SL 0.59 + 0.006*SL

GloY R 0.14 0.10 + 0.021*SL 0.10 + 0.022*SL 0.08 + 0.022*SL
= 0.23 0.22 + 0.006*SL 0.21 + 0.008*SL 0.22 + 0.008*SL
tPLH 0.55 0.52 + 0.012*SL 0.53 + 0.010"SL 0.54 + 0.009*SL
tPHL 0.53 0.51 + 0.013*SL 0.52 + 0.008*SL 0.57 + 0.006*SL

HtoY R 0.14 0.09 + 0.024*SL 0.10 + 0.022*SL 0.09 + 0.022*SL
= 0.23 0.21 + 0.008*SL 0.21 + 0.008*SL 0.21 + 0.008*SL

*Rangel : 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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_la:yz[%s(’)] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.46 0.45 + 0.006*SL 0.45 + 0.005*SL 0.46 + 0.005*SL
tPHL 0.66 0.65 + 0.006"SL 0.66 + 0.005*SL 0.68 + 0.003*SL
AtoY R 011 0.09 + 0.014*SL 0.10 + 0.011"SL 0.09 + 0.011*SL
tF 0.22 0.20 + 0.009*SL 0.22 + 0.004*SL 0.22 + 0.004*SL
tPLH 0.50 0.49 + 0.007*SL 0.49 + 0.005*SL 0.50 + 0.005*SL
tPHL 0.66 0.65 + 0.004*SL 0.65 + 0.005"SL 0.68 + 0.003*SL
BloY R 0.12 0.08 + 0.019"SL 0.11 + 0.010°SL 0.09 + 0.011*SL
tF 0.22 0.20 + 0.010"SL 0.22 + 0.005"SL 0.23 + 0.004*SL
tPLH 0.54 0.52 + 0.006"SL 0.53 + 0.005*SL 0.54 + 0.005*SL
tPHL 0.63 0.62 + 0.006*SL 0.63 + 0.005"SL 0.65 + 0.004*SL
Ctoy R 012 0.10 + 0.009*SL 0.10 + 0.011*SL 0.10 + 0.011*SL
i 0.23 0.23 + -0.000*SL 0.22 + 0.005*SL 0.23 + 0.004*SL
tPLH 057 0.55 + 0.006*SL 0.56 + 0.005"SL 0.57 + 0.005*SL
tPHL 0.61 0.60 + 0.005*SL 0.60 + 0.005"SL 0.63 + 0.004*SL
DtoY R 0.12 0.10 + 0.009*SL 0.10 + 0.011*SL 0.11 + 0.011%SL
tF 0.23 0.23 + 0.004*SL 0.23 + 0.004"SL 0.23 + 0.004*SL
tPLH 0.47 0.46 + 0.006*SL 0.46 + 0.005"SL 0.46 + 0.005*SL
tPHL 0.65 0.63 + 0.007*SL 0.64 + 0.005"SL 0.67 + 0.004*SL
EtoY R 0.12 0.09 + 0.013*SL 0.10 + 0.011*SL 0.09 + 0.011*SL
tF 0.23 0.22 + 0.001*SL 0.21 + 0.005*SL 0.24 + 0.004*SL
tPLH 0.51 0.50 + 0.006*SL 0.50 + 0.005*SL 0.51 + 0.005*SL
tPHL 0.65 0.64 + 0.007*SL 0.64 + 0.005*SL 0.67 + 0.004*SL
FloY R 012 0.09 + 0.014*SL 0.11 + 0.010"SL 0.09 + 0.011*SL
tF 0.22 0.21 + 0.004*SL 0.21 + 0.005"SL 0.24 + 0.004*SL
tPLH 0.55 0.53 + 0.006*SL 0.54 + 0.005*SL 0.55 + 0.005*SL
tPHL 0.62 0.61 + 0.004*SL 0.61 + 0.005*SL 0.64 + 0.004*SL
GtoY R 012 0.10 + 0.010"SL 0.10 + 0.011*SL 0.10 + 0.011*SL
tF 0.23 0.21 + 0.010"SL 0.23 + 0.004*SL 0.22 + 0.004*SL
tPLH 0.58 0.56 + 0.006"SL 0.57 + 0.005*SL 0.58 + 0.005*SL
tPHL 0.60 0.59 + 0.006*SL 0.59 + 0.005"SL 0.61 + 0.004*SL
HtoY R 012 0.09 + 0.015*SL 0.10 + 0.011*SL 0.11 + 0.011*SL
i 0.23 0.21 + 0.008*SL 0.23 + 0.003*SL 0.21 + 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 e
Maximum Fanout (Rec. SL):
- NID8: 224
- NID12: 336
- NID16: 456
Gate Count:
-NID8: 5 Symbol
-NID12: 7
-NID16: 9
A Y
0
1 1
Truth Table
F%E e <k B
P p P p ) P
L b i S
\_I‘{'I I I il
E & —E .
V 7 T 7 7
A4
E & <k L
b = b P P
L T E 1 I !‘ 1 = D\If
NI P A N
N 7 N 7 =

Schematic
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NID8/NID12/NID16
Non-Inverting Buffer with 8X Drive, 12X Drive or 16X Drive

NID8 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_Ia:yz[r(‘)so] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.18 0.17 + 0.006*SL 0.17 + 0.005*SL 0.18 + 0.005*SL
tPHL 0.37 0.37 + 0.003*SL 0.36 + 0.004*SL 0.38 + 0.003*SL

AtoY R 0.13 0.11 + 0.011"SL 0.12 + 0.009"SL 0.11 + 0.010°SL
tF 0.15 0.14 + 0.002*SL 0.14 + 0.004*SL 0.14 + 0.004*SL

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

NID12 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.24 0.23 + 0.004*SL 0.23 + 0.004*SL 0.24 + 0.003*SL
tPHL 0.44 0.44 + 0.003*SL 0.43 + 0.003*SL 0.45 + 0.002*SL

AtoY R 0.13 0.13 + 0.003"SL 0.11 + 0.008*SL 0.13 + 0.007*SL
tF 0.18 0.17 + 0.004*SL 0.18 + 0.003*SL 0.18 + 0.003*SL

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

NID16 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsila:yz[r(])s(')] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.28 + 0.003*SL 0.28 + 0.003*SL 0.30 + 0.002*SL
tPHL 0.50 0.49 + 0.003*SL 0.49 + 0.003*SL 0.51 + 0.002*SL

AtoY R 0.16 0.15 + 0.002*SL 0.15 + 0,005*SL 0.14 + 0.005*SL
tF 0.22 0.22 + 0.001*SL 0.22 + 0.002*SL 0.22 + 0.002*SL

*Rangel : 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 Y
-NIT: A:1,E:15 B i
-NITD2: A:1,E:2
-NITD5: A:2,E: 2 E
-NITD9:A: 2, E: 2
Maximum Fanout (Rec. SL):
- NIT: 28
-NITD2: 56
-NITD5: 112
- NITD9: 252
Gate Count:
-NIT: 2
- NITD2:
- NITD5:
-NITD9: 7

Symbol

g1 w

hi-z

o X |[>
~ k Oo|lm

Truth Table

Schematic L,
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.18 0.13 + 0.022*SL 0.14 + 0.019*SL 0.15 + 0.018*SL
tPHL 0.37 0.31 +0.033*SL 0.33 + 0.026*SL 0.33 + 0.026*SL

AtoY R 0.19 0.12 + 0.036*SL 0.11 + 0.040*SL 0.07 + 0.042*SL
tF 0.22 0.11 + 0.058*SL 0.12 + 0.055*SL 0.07 + 0.057*SL
tPLH 0.14 0.09 + 0.026*SL 0.11 + 0.019*SL 0.13 + 0.018*SL
tPHL 0.02 -0.08 + 0.049*SL -0.02 + 0.029*SL 0.05 + 0.026*SL
R 0.20 0.12 + 0.038*SL 0.11 + 0.040*SL 0.07 + 0.042*SL

Etoy i 0.32 0.22 + 0.054"SL 0.22 + 0.052SL 0.16 + 0.055°SL
tPLZ 0.40 0.40 + -0.000*SL 0.40 + -0.000*SL 0.40 + -0.000*SL
tPHZ 0.43 0.44 + -0.000*SL 0.43 +-0.000*SL 0.43 +-0.000*SL

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

NITD2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsiliyg[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.22 0.19 + 0.013*SL 0.20 + 0.010*SL 0.22 + 0.009*SL
tPHL 0.41 0.38 + 0.018*SL 0.39 + 0.014*SL 0.41 + 0.013*SL

AtoY R 0.16 0.12 + 0.022*SL 0.13 + 0.019*SL 0.10 + 0.020*SL
tF 0.20 0.13 + 0.032*SL 0.15 + 0.028*SL 0.11 + 0.030*SL
tPLH 0.17 0.14 + 0.014*SL 0.15 + 0.011*SL 0.18 + 0.009*SL
tPHL -0.04 -0.10 + 0.032*SL -0.06 + 0.018*SL 0.03 + 0.014*SL
tR 0.17 0.13 +0.018*SL 0.13 +0.019*SL 0.10 + 0.020*SL

EtoY tF 0.26 0.18 + 0.041*SL 0.22 + 0.027*SL 0.20 + 0.028*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

*Rangel : 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?_Ia:yz[r(‘)so] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.17 0.15 + 0.012*SL 0.16 + 0.009*SL 0.19 + 0.008*SL
tPHL 0.40 0.38 + 0.010*SL 0.39 + 0.007*SL 0.43 + 0.005*SL

AtoY R 0.15 0.12 + 0.017*SL 0.11 + 0.018*SL 0.12 + 0.017*SL
tF 0.13 0.11 + 0.010*SL 0.12 + 0.008*SL 0.15 + 0.007*SL
tPLH 0.13 0.10 + 0.014*SL 0.11 + 0.010*SL 0.14 + 0.008*SL
tPHL 0.21 0.18 + 0.012*SL 0.20 + 0.007*SL 0.24 + 0.005*SL
R 0.16 0.12 + 0.020*SL 0.13 +0.017*SL 0.11 + 0.017*SL

EtoY tF 0.12 0.09 + 0.016"SL 0.11 + 0.008"SL 0.12 + 0.007°SL
tPLZ 0.41 0.41 + 0.000*SL 0.41 + -0.000*SL 0.41 + -0.000*SL
tPHZ 0.55 0.55 + 0.000*SL 0.55 + -0.000*SL 0.55 +-0.000*SL

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

NITD9 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.04 0.22 + 0.010"SL 0.24 + 0.005*SL 0.25 + 0.005*SL
tPHL 0.47 0.45 + 0.007"SL 0.46 + 0.005*SL 0.49 + 0.003*SL

AtoY R 0.14 0.12 + 0.011"SL 0.12 + 0.011*SL 0.14 + 0.010*SL
i 0.17 0.16 + 0.005*SL 0.16 + 0.005*SL 0.19 + 0.004*SL
tPLH 0.16 0.14 + 0.010"SL 0.15 + 0.007*SL 0.18 + 0.005*SL
tPHL 0.25 0.24 + 0.009"SL 0.25 + 0.005*SL 0.28 + 0.004*SL
R 0.16 0.14 + 0.012*SL 0.14 + 0.009*SL 0.14 + 0.010*SL

EtoY i 0.14 0.11 + 0.013*SL 0.13 + 0.006*SL 0.17 + 0.004*SL
PLZ 0.47 0.47 + 0.000"SL 0.47 + 0.000"SL 0.48 + -0.000*SL
tPHZ 0.69 0.69 + -0.000*SL 0.69 + 0.000*SL 0.69 + -0.000"SL

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

- NR2D2: 28

- NR2D3: 84

- NR2D7: 196
Gate Count:

-NR2: 1

- NR2D2: 2

- NR2D3: 3

- NR2D7: 5

P P O O|X>
r O+ O W
O O o r|<

Truth Table

e

AL
B

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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?a:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.28 + 0.073*SL 0.30 + 0.068*SL 0.27 + 0.070*SL
tPHL 0.03 20.06 + 0.044*SL 0.01 + 0.023"SL 0.13 + 0.017*SL

AtoY R 0.56 0.26 + 0.153*SL 0.23 + 0.161*SL 0.16 + 0.165*SL
IF 0.30 0.21 + 0.045*SL 0.25 + 0.030*SL 0.21 + 0.032*SL
tPLH 0.40 0.26 + 0.068*SL 0.26 + 0.068*SL 0.23 + 0.070*SL
tPHL 0.06 20.02 + 0.041%SL 0.03 + 0.022*SL 0.14 + 0.017°SL

BtoY R 057 0.27 + 0.152*SL 0.24 + 0.161*SL 0.16 + 0.165*SL
IF 0.34 0.27 + 0.033"SL 0.29 + 0.029*SL 0.24 + 0.031"SL

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

NR2D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.37 0.28 + 0.041*SL 0.30 + 0.036"SL 0.29 + 0.036"SL
tPHL 20.01 20.07 + 0.025"SL 20.04 + 0.015"SL 0.08 + 0.010"SL

Ao Y R 0.43 0.26 + 0.085"SL 0.27 + 0.083*SL 0.20 + 0.086*SL
tF 0.25 0.21 + 0.024"SL 0.23 + 0.016"SL 0.26 + 0.014*SL
tPLH 0.34 0.26 + 0.036"SL 0.27 + 0.035*SL 0.25 + 0.036*SL
tPHL 0.01 20.05 + 0.028"SL 20.00 + 0.014*SL 0.09 + 0.010"SL

LA R 0.44 0.28 + 0.078*SL 0.27 + 0.083*SL 0.20 + 0.086*SL
i 0.30 0.27 + 0.017°SL 0.28 + 0.015"SL 0.29 + 0.014*SL

*Rangel : 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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyzlr(,)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 051 0.48 + 0.015*SL 0.48 + 0.013"SL 0.49 + 0.013"SL
tPHL 0.18 0.16 + 0.011*SL 0.17 + 0.007*SL 0.19 + 0.006"SL

AtoY R 0.15 0.09 + 0.026*SL 0.09 + 0.029*SL 0.06 + 0.030"SL
i 0.11 0.09 + 0.013*SL 0.09 + 0.011*SL 0.10 + 0.011°SL
tPLH 0.48 0.46 + 0.014*SL 0.46 + 0.013"SL 0.46 + 0.013"SL
tPHL 0.22 0.20 + 0.008*SL 0.20 + 0.007*SL 0.23 + 0.006"SL

BoY R 0.15 0.10 + 0.025*SL 0.09 + 0.029*SL 0.06 + 0.030"SL
IF 0.12 0.10 + 0.012*SL 0.10 + 0.011"SL 0.10 + 0.011"SL

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

NR2D7 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter Dsiliyz[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*

PLH 0.59 0.57 + 0.007*SL 0.58 + 0.006"SL 0.59 + 0.005*SL
tPHL 0.28 0.27 + 0.007*SL 0.27 + 0.005*SL 0.30 + 0.003*SL

AtoY R 013 0.10 + 0.016*SL 0.12 + 0.012*SL 0.10 + 0.013*SL
tF 0.18 0.17 + 0.003*SL 0.17 + 0.005"SL 0.17 + 0.005*SL
tPLH 0.56 0.55 + 0.006"SL 0.55 + 0.006*SL 0.56 + 0.006*SL
tPHL 0.32 0.31 + 0.006*SL 0.31 + 0.005*SL 0.34 + 0.004*SL

BloY R 0.14 0.11 + 0.013*SL 0.12 + 0.012*SL 0.10 + 0.012*SL
i 0.18 0.17 + 0.004*SL 0.16 + 0.006*SL 0.19 + 0.004*SL

*Rangel : SL < 3.00, *Range2:3.00 <SL<20.00, *Range3:20.00 < SL
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NR3/NR3D2/NR3D3//INR3D7
3 Input NOR with 1X Drive, 2X Drive, 3X Drive or 7X Drive

(R
TOO

Inputs: A, B, C
Output: Y
Input Loading (SL): A
-NR3: All: 1 g v
- NR3D2: All : 2
- NR3D3: All: 1
- NR3D7: All: 1
Maximum Fanout (Rec. SL):
-NR3: 9
- NR3D2: 19
- NR3D3: 84
- NR3D7: 196
Gate Count:
-NR3: 3
- NR3D2: 4
- NR3D3: 4
- NR3D7: 6

Symbol

X X P Ofl>»
P X x o|l0
o o o L

X R X ol|lm

Truth Table

g Y

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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.56 0.35 + 0.103*SL 0.35 + 0.105"SL 0.30 + 0.107°SL
tPHL 0.04 20.05 + 0.042*SL 0.01 + 0.023"SL 0.13 + 0.017°SL

AtoY R 0.88 0.40 + 0.241*SL 0.37 + 0.250"SL 0.32 + 0.252*SL
i 0.30 0.21 + 0.043"SL 0.25 + 0.030"SL 0.22 + 0.032"SL
tPLH 0.56 0.35 + 0.103*SL 0.35 + 0.106"SL 0.31 +0.107"SL
tPHL 0.06 20.02 + 0.040"SL 0.03 + 0.022"SL 0.15 + 0.017°SL

BtoY R 0.89 0.42 + 0.236*SL 0.38 + 0.249"SL 0.33 + 0.252"SL
i 0.33 0.25 + 0.041"SL 0.28 + 0.030"SL 0.25 + 0.031"SL
tPLH 0.54 0.34 + 0.103*SL 0.33 + 0.106"SL 0.30 + 0.107*SL
tPHL 0.06 20.02 + 0.040"SL 0.04 + 0.022"SL 0.15 + 0.017°SL

Coy = 0.88 0.40 + 0.241*SL 0.37 + 0.249*SL 0.33 + 0.252*SL
i 0.36 0.29 + 0.035*SL 0.31 + 0.029"SL 0.27 + 0.031"SL

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

NR3D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter IDs(aLlazyg‘[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.35 + 0.056*SL 0.36 + 0.053*SL 0.33 + 0.054*SL
tPHL -0.01 -0.06 + 0.025*SL -0.03 + 0.015*SL 0.08 + 0.010*SL

AtoY R 0.66 0.42 + 0.120°SL 0.39 + 0.129°SL 0.34 + 0.131°SL
tF 0.25 0.21 + 0.024*SL 0.23 +0.016*SL 0.27 + 0.014*SL
tPLH 0.46 0.35 + 0.055*SL 0.35 + 0.053*SL 0.33 + 0.055*SL
tPHL 0.01 -0.04 + 0.025*SL -0.00 + 0.015*SL 0.10 + 0.010*SL

BtoY R 0.67 0.42 + 0.124*SL 0.40 + 0.128*SL 0.35 + 0.131*SL
tF 0.29 0.26 + 0.019*SL 0.27 + 0.016*SL 0.29 + 0.014*SL
tPLH 0.45 0.34 + 0.053*SL 0.34 + 0.053*SL 0.31 + 0.055*SL
tPHL 0.02 -0.03 + 0.026*SL -0.00 + 0.015*SL 0.10 + 0.010*SL

CoY R 0.66 0.43 +0.118*SL 0.39 + 0.129*SL 0.35 +0.131*SL
tF 0.32 0.28 + 0.021*SL 0.30 + 0.015*SL 0.31 + 0.014*SL

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

HDA10000-3.3V/3.3V
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyzlr(,)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.42 + 0.017*SL 0.43 + 0.013*SL 0.44 + 0.013*SL
tPHL 0.19 0.17 + 0.010"SL 0.18 + 0.008*SL 0.21 + 0.006"SL

AtoY R 0.16 0.10 + 0.033*SL 0.11 + 0.028*SL 0.08 + 0.030"SL
i 0.12 0.10 + 0.011*SL 0.10 + 0.012*SL 0.11 + 0.011%SL
tPLH 0.56 0.53 + 0.015*SL 0.54 + 0.013"SL 0.55 + 0.013"SL
tPHL 0.21 0.18 + 0.012*SL 0.20 + 0.008*SL 0.24 + 0.006*SL

BoY R 0.17 0.10 + 0.031*SL 0.11 + 0.028*SL 0.09 + 0.030"SL
IF 013 0.10 + 0.013*SL 0.11 + 0.011"SL 0.12 + 0.011*SL
tPLH 0.54 0.50 + 0.019*SL 0.52 + 0.013*SL 0.54 + 0.012"SL
TPHL 0.24 0.22 + 0.011*SL 0.23 + 0.008*SL 0.27 + 0.006*SL

Cloy R 0.16 0.10 + 0.031*SL 0.11 + 0.029SL 0.09 + 0.029*SL
tF 013 0.10 + 0.014*SL 0.11 + 0.011*SL 0.12 + 0.011"SL

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

NR3D7 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsila:yg[%s(’)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.56 0.54 + 0.009*SL 0.55 + 0.007*SL 0.57 + 0.006*SL
tPHL 0.30 0.28 + 0.011*SL 0.30 + 0.005*SL 0.32 + 0.004*SL

AtoY R 0.18 0.15+ 0.011*SL 0.15 + 0.013*SL 0.17 + 0.012*SL
tF 0.18 0.17 + 0.005*SL 0.17 + 0.006*SL 0.19 + 0.005*SL
tPLH 0.68 0.66 + 0.010*SL 0.67 + 0.006*SL 0.68 + 0.006*SL
tPHL 0.31 0.29 + 0.007*SL 0.30 + 0.005*SL 0.33 + 0.004*SL

BloY R 0.19 0.16 + 0.016"SL 0.17 + 0.012*SL 0.16 + 0.012*SL
tF 0.19 0.18 + 0.006*SL 0.18 + 0.005*SL 0.19 + 0.005*SL
tPLH 0.65 0.64 + 0.007*SL 0.64 + 0.007*SL 0.66 + 0.006*SL
tPHL 0.35 0.33 + 0.008*SL 0.34 + 0.005*SL 0.36 + 0.004*SL

Ctoy R 0.19 0.17 + 0.009*SL 0.17 + 0.012*SL 0.16 + 0.012*SL
tF 0.20 0.19 + 0.008*SL 0.20 + 0.005*SL 0.20 + 0.005*SL

*Rangel : 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 A,
-NR4D2: All: 1 B v
- NR4D4:All: 1 C
- NR4DG6: All: 1
Maximum Fanout (Rec. SL): D
-NR4: 7
- NR4D2: 56
- NR4D4: 112 Symbol
- NR4D6: 168
Gate Count:
-NR4: 2
- NR4D2: 4
- NR4D4: 5
- NR4D6: 6
A B C D Y
0 0 0 0 1
1 X X X 0
X 1 X X 0
X X 1 X 0
X X X 1 0
Truth Table
P
o=
D
9
o - b D
y p 0 0
| | —{ ’—E
AD v
B
C
D C—
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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.67 0.41 + 0.133*SL 0.39 + 0.138*SL 0.34 + 0.140%SL
tPHL 0.04 20.04 + 0.041*SL 0.02 + 0.023"SL 0.14 + 0.017°SL

AtoY R 1.22 0.58 + 0.320*SL 0.56 + 0.328*SL 0.55 + 0.329*SL
iF 0.31 0.22 + 0.046*SL 0.26 + 0.030"SL 0.23 + 0.032"SL
tPLH 0.70 0.43 + 0.135*SL 0.42 + 0.139"SL 0.39 + 0.140"SL
tPHL 0.07 -0.01 + 0.039*SL 0.04 + 0.022*SL 0.15 + 0.017*SL

BtoY R 1.05 0.62 + 0.316SL 0.59 + 0.327*SL 0.55 + 0.329*SL
iF 0.34 0.25 + 0.043*SL 0.29 + 0.030"SL 0.25 + 0.032"SL
tPLH 0.71 0.45 + 0.134*SL 0.43 + 0.140"SL 0.41 + 0.141°SL
tPHL 0.07 20.00 + 0.039°SL 0.04 + 0.022*SL 0.16 + 0.017*SL

CoY R 1.05 0.62 + 0.316*SL 0.58 + 0.327°SL 0.55 + 0.329"SL
iF 0.36 0.29 + 0.038*SL 0.31 + 0.029°SL 0.27 + 0.031%SL
tPLH 0.71 0.44 + 0.138*SL 0.43 + 0.140°SL 0.41 + 0.141°SL
tPHL 0.07 ~0.01 + 0.040"SL 0.04 + 0.023"SL 0.16 + 0.017°SL

DtoY R 124 0.60 + 0.318*SL 0.58 + 0.327*SL 0.55 + 0.329*SL
iF 0.38 0.30 + 0.037*SL 0.33 + 0.030"SL 0.29 + 0.032"SL

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

NR4D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.54 0.50 + 0.021*SL 0.51 + 0.019"SL 0.51 + 0.018*SL
tPHL 0.16 0.13 + 0.014*SL 0.15 + 0.009"SL 0.17 + 0.008*SL

AtoY R 017 0.10 + 0.038*SL 0.09 + 0.042*SL 0.06 + 0.043*SL
i 0.11 0.07 + 0.019"SL 0.08 + 0.016"SL 0.07 + 0.017°SL
tPLH 052 0.48 + 0.022"SL 0.49 + 0.019"SL 0.50 + 0.018*SL
tPHL 0.19 0.17 + 0.013"SL 0.18 + 0.010"SL 0.20 + 0.009*SL

BtoY R 0.18 0.10 + 0.039*SL 0.09 + 0.041*SL 0.06 + 0.043*SL
iF 0.11 0.08 + 0.015"SL 0.08 + 0.016"SL 0.07 + 0.017°SL
PLH 0.54 0.50 + 0.021°SL 0.50 + 0.019"SL 051+ 0.018*SL
tPHL 0.18 0.15 + 0.015"SL 0.17 + 0.010"SL 0.20 + 0.008*SL

Coy R 0.18 0.10 + 0.039*SL 0.10 + 0.041*SL 0.07 + 0.043*SL
iF 0.12 0.08 + 0.021*SL 0.09 + 0.016*SL 0.10 + 0.016"SL
tPLH 051 0.47 + 0.021°SL 0.48 + 0.019"SL 0.49 + 0.018*SL
tPHL 0.22 0.18 + 0.017°SL 0.20 + 0.010"SL 0.24 + 0.008*SL

DtoY R 0.18 0.10 + 0.039"SL 0.09 + 0.042"SL 0.07 + 0.043"SL
tF 0.12 0.08 + 0.022*SL 0.10 + 0.016"SL 0.09 + 0.016*SL

*Rangel : 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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.57 + 0.014*SL 0.59 + 0.010"SL 0.59 + 0.010"SL
tPHL 0.21 0.19 + 0.010"SL 0.20 + 0.006*SL 0.23 + 0.005*SL

AtoY R 0.16 0.11 + 0.024*SL 0.12 + 0.022*SL 0.12 + 0.022*SL
i 0.13 0.11 + 0.010"SL 0.12 + 0.008*SL 0.12 + 0.008*SL
tPLH 0.58 0.55 + 0.015"SL 0.56 + 0.010"SL 0.58 + 0.009*SL
tPHL 0.25 0.23 + 0.010*SL 0.24 + 0.006*SL 0.27 + 0.005*SL

BloY R 0.16 0.12 + 0.023*SL 0.12 + 0.022*SL 0.11 + 0.022*SL
tF 0.14 0.11 + 0.012*SL 0.12 + 0.009*SL 0.14 + 0.008*SL
tPLH 0.59 0.57 + 0.010°SL 0.57 + 0.010"SL 0.58 + 0.010"SL
tPHL 0.23 0.21 + 0.010"SL 0.22 + 0.007*SL 0.26 + 0.005*SL

CtoY R 0.17 0.11 + 0.030"SL 0.14 + 0.020"SL 0.10 + 0.022*SL
tF 0.14 0.13 + 0.008"SL 0.12 + 0.009*SL 0.15 + 0.008*SL
tPLH 057 0.54 + 0.015"SL 0.56 + 0.010"SL 0.57 + 0.010*SL
tPHL 0.27 0.26 + 0.008*SL 0.26 + 0.007*SL 0.30 + 0.005*SL

DtoY R 0.16 0.12 + 0.023*SL 0.12 + 0.022*SL 0.12 + 0.022*SL
tF 0.15 0.14 + 0.005"SL 0.13 + 0.009*SL 0.14 + 0.008*SL

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

NR4D6 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.66 0.64 + 0.009*SL 0.65 + 0.007*SL 0.66 + 0.007*SL
tPHL 0.27 0.25 + 0.007*SL 0.26 + 0.005"SL 0.29 + 0.004*SL

AtoY R 0.17 0.15 + 0.010"SL 0.13 + 0.015*SL 0.15 + 0.014*SL
= 0.16 0.15 + 0.005"SL 0.15 + 0.006"SL 0.17 + 0.005*SL
tPLH 0.64 0.62 + 0.009"SL 0.62 + 0.007*SL 0.64 + 0.007*SL
tPHL 0.30 0.29 + 0.005"SL 0.29 + 0.006"SL 0.32 + 0.004*SL

BtoY R 017 0.14 + 0.014"SL 0.14 + 0.015*SL 0.16 + 0.014*SL
= 0.16 0.15 + 0.005*SL 0.15 + 0.006*SL 0.17 + 0.005*SL
tPLH 0.65 0.63 + 0.008"SL 0.63 + 0.007*SL 0.65 + 0.007*SL
tPHL 0.28 0.27 + 0.004*SL 0.27 + 0.006"SL 0.30 + 0.004*SL

Coy R 0.17 0.15 + 0.012"SL 0.14 + 0.014*SL 0.14 + 0.014*SL
tF 0.17 0.17 + 0.002*SL 0.15 + 0.007*SL 0.19 + 0.005*SL
tPLH 0.62 0.60 + 0.010"SL 0.61 + 0.008"SL 0.64 + 0.006*SL
tPHL 0.32 0.31 + 0.008"SL 0.31 + 0.006"SL 0.34 + 0.004*SL

DtoY R 0.18 0.16 + 0.009*SL 0.15 + 0.014*SL 0.14 + 0.014*SL
tF 0.17 0.16 + 0.006*SL 0.16 + 0.007*SL 0.21 + 0.004*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): A
-NR5: 2 =]
- NR5D2: 56 C ks
- NR5D4: 112 O
- NR5D6: 168 E
Gate Count
-NR5: 4
-NR5D2: 5
- NR5D4: 6 Symbol
- NR5D6: 7
A B C D E Y
0 0 0 0 0 1
1 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
A D
B————
Co 4
B
b

- L{ oY
% ; i d
e
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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(ila:yz[%s(‘)] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.65 0.57 + 0.038*SL 0.58 + 0.037*SL 0.58 + 0.036*SL
tPHL 0.15 0.11 + 0.021"SL 0.12 + 0.017*SL 0.13 + 0.016*SL
AtoY R 0.25 0.09 + 0.080"SL 0.08 + 0.083*SL 0.06 + 0.085*SL
i 0.13 0.06 + 0.032*SL 0.06 + 0.032*SL 0.04 + 0.033*SL
tPLH 0.66 0.58 + 0.038"SL 0.58 + 0.037"SL 0.59 + 0.036"SL
tPHL 0.18 0.14 + 0.022"SL 0.15 + 0.017*SL 0.16 + 0.016*SL
BtoY R 0.26 0.10 + 0.079"SL 0.09 + 0.083*SL 0.06 + 0.085"SL
i 0.13 0.05 + 0.038*SL 0.07 + 0.032°SL 0.04 + 0.033*SL
tPLH 0.63 0.55 + 0.038*SL 0.56 + 0.037*SL 0.56 + 0.036*SL
tPHL 0.20 0.16 + 0.020"SL 0.16 + 0.017*SL 0.18 + 0.016*SL
CtoY R 0.26 0.10 + 0.079*SL 0.09 + 0.083*SL 0.06 + 0.085*SL
tF 013 0.07 + 0.030*SL 0.06 + 0.032*SL 0.04 + 0.033*SL
tPLH 054 0.46 + 0.039"SL 0.47 + 0.037*SL 0.47 + 0.036"SL
tPHL 0.17 0.13 + 0.023*SL 0.15 + 0.017*SL 0.16 + 0.016*SL
DioY R 0.24 0.08 + 0.080"SL 0.07 + 0.084"SL 0.05 + 0.085*SL
tF 0.14 0.07 + 0.032*SL 0.07 + 0.032*SL 0.05 + 0.033*SL
tPLH 0.51 0.43 + 0.040"SL 0.45 + 0.037*SL 0.45 + 0.036*SL
tPHL 0.21 0.16 + 0.024*SL 0.18 + 0.017*SL 0.20 + 0.016*SL
EtoY R 0.25 0.10 + 0.075"SL 0.08 + 0.083*SL 0.06 + 0.085*SL
tF 0.14 0.08 + 0.030"SL 0.07 + 0.032*SL 0.05 + 0.033*SL

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

NR5D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyg[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.56 + 0.024"SL 0.57 + 0.019"SL 0.58 + 0.018*SL
tPHL 017 0.14 + 0.015"SL 0.15 + 0.009*SL 0.18 + 0.008*SL

AtoY R 0.20 0.12 + 0.040"SL 0.11 + 0.041*SL 0.08 + 0.042*SL
tF 011 0.08 + 0.017"SL 0.08 + 0.015"SL 0.06 + 0.016*SL
tPLH 0.58 0.53 + 0.026"SL 0.55 + 0.019"SL 0.56 + 0.018*SL
tPHL 0.20 0.19 + 0.010"SL 0.18 + 0.010"SL 0.22 + 0.008*SL

BtoY R 0.20 0.11 + 0.045*SL 0.12 + 0.041%SL 0.09 + 0.042*SL
tF 0.11 0.08 + 0.016*SL 0.08 + 0.016"SL 0.08 + 0.016*SL
tPLH 0.61 0.57 + 0.021"SL 0.57 + 0.019"SL 0.59 + 0.018*SL
tPHL 0.19 0.16 + 0.014"SL 0.17 + 0.010"SL 0.21 + 0.008*SL

Cloy R 0.20 0.11 + 0.048*SL 0.13 + 0.040"SL 0.09 + 0.042*SL
tF 013 0.09 + 0.017*SL 0.10 + 0.016*SL 0.10 + 0.015*SL
tPLH 0.59 0.54 + 0.023*SL 0.55 + 0.019*SL 0.57 + 0.018*SL
tPHL 0.02 0.19 + 0.016"SL 0.21 + 0.010*SL 0.25 + 0.008*SL

DtoY R 0.20 0.11 + 0.046"SL 0.13 + 0.040"SL 0.09 + 0.042*SL
tF 0.12 0.09 + 0.017*SL 0.09 + 0.016*SL 0.10 + 0.015*SL
tPLH 051 0.45 + 0.026"SL 0.48 + 0.019"SL 0.49 + 0.018*SL
tPHL 0.21 0.17 + 0.017*SL 0.20 + 0.010"SL 0.24 + 0.008*SL

EtoY R 0.20 0.11 + 0.042*SL 0.12 + 0.041*SL 0.09 + 0.042*SL
i 0.14 0.10 + 0.021"SL 0.12 + 0.015"SL 0.12 + 0.015*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00< SL
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NR5D4/NR5D6
5 Input NOR with 4X Drive or 6X Drive

NR5D4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.57 + 0.014*SL 0.59 + 0.010"SL 0.59 + 0.010°SL
tPHL 0.21 0.19 + 0.010"SL 0.20 + 0.006*SL 0.23 + 0.005*SL

AtoY R 0.16 0.11 + 0.024*SL 0.12 + 0.022*SL 0.12 + 0.022*SL
= 013 0.11 + 0.009*SL 0.12 + 0.008*SL 0.12 + 0.008*SL
tPLH 0.58 0.55 + 0.015"SL 0.56 + 0.010"SL 0.58 + 0.009*SL
tPHL 0.25 0.23 + 0.010"SL 0.24 + 0.006*SL 0.27 + 0.005*SL

BtoY R 0.16 0.12 + 0.023"SL 0.12 + 0.022*SL 0.11 + 0.022*SL
tF 0.14 0.11 + 0.012"SL 0.12 + 0.009*SL 0.14 + 0.008*SL
tPLH 0.73 0.71+ 0.013*SL 0.72 + 0.010"SL 0.73 + 0.009*SL
tPHL 0.27 0.25 + 0.010"SL 0.26 + 0.007*SL 0.29 + 0.005*SL

Cloy R 0.17 0.13 + 0.020"SL 0.13 + 0.021°SL 0.12 + 0.022*SL
tF 0.15 0.14 + 0.005*SL 0.13 + 0.009*SL 0.15 + 0.008*SL
tPLH 0.74 0.71+ 0.012*SL 0.72 + 0.010"SL 0.74 + 0.009*SL
tPHL 0.30 0.27 + 0.011"SL 0.29 + 0.007*SL 0.32 + 0.005*SL

DtoY R 0.17 0.13 + 0.019*SL 0.13 + 0.021*SL 0.12 + 0.022*SL
= 0.15 0.13 + 0.011"SL 0.14 + 0.008*SL 0.14 + 0.008*SL
tPLH 0.72 0.70 + 0.012*SL 0.70 + 0.010*SL 0.72 + 0.010°5L
tPHL 031 0.29 + 0.009*SL 0.30 + 0.007*SL 0.34 + 0.005*SL

EtoY R 0.17 0.13 + 0.020"SL 0.13 + 0.021*SL 0.12 + 0.022*SL
= 0.15 0.13 + 0.010"SL 0.13 + 0.009*SL 0.14 + 0.008*SL

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

NR5D6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter DseLIiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.66 0.64 + 0.009*SL 0.65 + 0.007*SL 0.66 + 0.007*SL
tPHL 0.27 0.25 + 0.007*SL 0.26 + 0.005*SL 0.29 + 0.004"SL

AtoY R 0.17 0.15 + 0.010"SL 0.13 + 0.015*SL 0.15 + 0.014*SL
T 0.16 0.15 + 0.007*SL 0.15 + 0.006*SL 0.17 + 0.005*SL
tPLH 0.64 0.62 + 0.009*SL 0.62 + 0.007*SL 0.64 + 0.007*SL
tPHL 0.30 0.29 + 0.005*SL 0.29 + 0.006*SL 0.32 + 0.004"SL

BloY R 0.17 0.14 + 0.014*SL 0.14 + 0.015*SL 0.16 + 0.014*SL
I 0.16 0.15 + 0.005*SL 0.15 + 0.007*SL 0.18 + 0.005*SL
tPLH 0.79 0.78 + 0.009*SL 0.78 + 0.008*SL 0.80 + 0.007*SL
tPHL 0.32 0.30 + 0.009*SL 0.31 + 0.005*SL 0.33 + 0.004*SL

Ctoy R 0.18 0.16 + 0.009"SL 0.15 + 0.014*SL 0.14 + 0.015"SL
i 0.17 0.15 + 0.008*SL 0.16 + 0.007*SL 0.18 + 0.005*SL
tPLH 0.80 0.78 + 0.011*SL 0.79 + 0.007*SL 0.80 + 0.007*SL
tPHL 0.35 0.33 + 0.008*SL 0.34 + 0.006*SL 0.37 + 0.004*SL

DtoY R 0.18 0.15 + 0.018*SL 0.16 + 0.014*SL 0.15 + 0.014"SL
tF 0.18 0.15 + 0.011*SL 0.17 + 0.006"SL 0.19 + 0.005*SL
tPLH 0.78 0.76 + 0.010*SL 0.77 + 0.007*SL 0.79 + 0.007*SL
TPHL 0.36 0.34 + 0.008*SL 0.35 + 0.006*SL 0.38 + 0.004*SL

EtoY R 0.18 0.16 + 0.013*SL 0.15 + 0.014*SL 0.14 + 0.014*SL
tF 0.19 0.18 + 0.003*SL 0.17 + 0.006*SL 0.20 + 0.005"SL

*Rangel : SL < 3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL
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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
-NR6: 28 =
- NR6D2: 56 © v
Gate Count: o
-NR6: 5 S
- NR6D2: 6 - F
Symbol
A B C D E F Y
0 0 0 0 0 0 1
1 X X X X X 0
X 1 X X X X 0
X X 1 X X X 0
X X X 1 X X 0
X X X X 1 X 0
X X X X X 1 0
Truth Table
A
B C-

1

il

L
]
-
-

mm
VA,

ol
jJ_i-

Schematic
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NR6
6 Input NOR with 1X Drive

NR6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ilzi:yz[%sé)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.52 + 0.040"SL 0.53 + 0.036"SL 0.53 + 0.036*SL
tPHL 0.16 0.11 + 0.022*SL 0.13 + 0.017*SL 0.14 + 0.016*SL

AtoY R 027 0.11 +0.077°SL 0.10 + 0.083*SL 0.06 + 0.084*SL
tF 0.13 0.06 + 0.035"SL 0.07 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.57 0.49 + 0.040"SL 0.51 + 0.036*SL 0.51 + 0.036*SL
tPHL 0.19 0.15 + 0.023*SL 0.16 + 0.017*SL 0.18 + 0.016*SL

BtoY R 027 0.11 + 0.078*SL 0.10 + 0.083*SL 0.06 + 0.084*SL
tF 0.13 0.06 + 0.034*SL 0.07 + 0.031*SL 0.05 + 0.033*SL
tPLH 0.61 0.53 + 0.041*SL 0.54 + 0.036*SL 0.55 + 0.036*SL
tPHL 0.18 0.13 + 0.024*SL 0.16 + 0.017*SL 0.17 + 0.016*SL

Coy R 027 0.11 + 0.080*SL 0.10 + 0.082*SL 0.06 + 0.084*SL
= 0.14 0.08 + 0.031*SL 0.07 + 0.031%SL 0.05 + 0.033*SL
tPLH 0.58 0.50 + 0.044*SL 0.52 + 0.036"SL 0.52 + 0.036*SL
tPHL 0.22 0.17 + 0.024*SL 0.19 + 0.017*SL 0.21 + 0.016"SL

DtoY R 0.27 0.11 + 0.080"SL 0.10 + 0.083*SL 0.06 + 0.084*SL
= 0.14 0.08 + 0.032*SL 0.08 + 0.031*SL 0.05 + 0.033"SL
tPLH 0.61 0.52 + 0.043*SL 0.54 + 0.036"SL 0.54 + 0.036*SL
tPHL 0.20 0.15 + 0.025*SL 0.18 + 0.017*SL 0.20 + 0.016"SL

EtoY R 0.26 0.09 + 0.086"SL 0.10 + 0.083*SL 0.06 + 0.084*SL
tF 0.16 0.09 + 0.035*SL 0.10 + 0.031*SL 0.07 + 0.032*SL
tPLH 0.58 0.50 + 0.043*SL 0.52 + 0.037*SL 0.52 + 0.036*SL
tPHL 0.24 0.19 + 0.025"SL 0.21 + 0.017*SL 0.23 + 0.016*SL

FloY R 0.27 0.10 + 0.082*SL 0.10 + 0.083*SL 0.06 + 0.084*SL
tF 0.15 0.09 + 0.030"SL 0.09 + 0.031*SL 0.06 + 0.032*SL

*Rangel : SL <3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
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NR6D2
6 Input NOR with 2X Drive

NR6D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter ljs(iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.56 + 0.017*SL 0.57 + 0.013*SL 0.59 + 0.012"SL
tPHL 0.19 0.16 + 0.014*SL 0.18 + 0.010"SL 0.21 + 0.008"SL

AtoY R 0.18 0.12 + 0.028"SL 0.13 + 0.026"SL 0.11 + 0.027*SL
tF 0.12 0.09 + 0.019"SL 0.09 + 0.016"SL 0.09 + 0.016"SL
tPLH 057 0.53 + 0.020"SL 0.55 + 0.013*SL 0.57 + 0.012"SL
tPHL 0.23 0.20 + 0.013"SL 0.21 + 0.010°SL 0.25 + 0.008"SL

Bio ¥ R 0.17 0.12 + 0.028*SL 0.12 + 0.027*SL 0.11 + 0.027*SL
i 0.12 0.09 + 0.019"SL 0.10 + 0.016"SL 0.10 + 0.016"SL
tPLH 0.61 0.58 + 0.013"SL 0.58 + 0.014*SL 0.61 + 0.012"SL
tPHL 0.22 0.19 + 0.016"SL 0.21 + 0.010°SL 0.24 + 0.008"SL

Cloy R 0.19 0.15 + 0.021"SL 0.13 + 0.026"SL 0.11 + 0.027*SL
tF 0.14 0.10 + 0.020*SL 0.11 + 0.015*SL 0.09 + 0.016"SL
tPLH 0.58 0.54 + 0.021°SL 0.56 + 0.013"SL 0.58 + 0.012"SL
tPHL 0.26 0.23 + 0.015*SL 0.24 + 0.010*SL 0.27 + 0.008*SL

DtoY R 0.19 0.12 + 0.033"SL 0.14 + 0.026"SL 0.11 + 0.027*SL
tF 0.14 0.10 + 0.017*SL 0.11 + 0.015*SL 0.09 + 0.016"SL
tPLH 0.60 0.58 + 0.014*SL 0.58 + 0.014*SL 0.61 + 0.012"SL
tPHL 0.24 0.21 + 0.015*SL 0.23 + 0.010*SL 0.26 + 0.008*SL

EtoY R 0.19 0.14 + 0.021*SL 0.13 + 0.026*SL 0.11 + 0.027*SL
tF 0.15 0.12 + 0.013*SL 0.12 + 0.015*SL 0.11 + 0.016"SL
tPLH 0.58 0.54 + 0.018"SL 0.55 + 0.014*SL 0.58 + 0.012"SL
tPHL 0.27 0.24 + 0.015"SL 0.26 + 0.010"SL 0.30 + 0.008"SL

FloY R 0.18 0.12 + 0.032*SL 0.13 + 0.026*SL 0.12 + 0.027*SL
tF 0.15 0.12 + 0.014*SL 0.12 + 0.016"SL 0.12 + 0.016"SL

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

HDA10000-3.3V/3.3V

A
Input Loading (SL): All : 1 =
Maximum Fanout (Rec. SL): 56 "; y
Gate Count: E
-NR8: 6 -
- NR8D2: 7 -
T
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 X 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
|22
—4'3
el A
O HEOH ! o
E
CERR i
] i
i l
—4'3
H:{P
4% 4'% ﬂé‘ 4% Schematic
BT J7
;|
H
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NRS8
8 Input NOR with 1X Drive

NR8 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.74 0.70 + 0.020"SL 0.70 + 0.019"SL 0.71 + 0.018"SL
tPHL 0.18 0.15 + 0.013"SL 0.16 + 0.009"SL 0.18 + 0.008"SL

AtoY R 0.18 0.11 + 0.036"SL 0.10 + 0.041"SL 0.07 + 0.043*SL
tF 0.11 0.07 + 0.018"SL 0.08 + 0.016"SL 0.06 + 0.016"SL
tPLH 0.76 0.72 + 0.021°SL 0.73 + 0.019"SL 0.73 + 0.018*SL
tPHL 0.20 0.18 + 0.013"SL 0.19 + 0.009"SL 0.21 + 0.008"SL

BtoY R 0.19 0.11 + 0.036*SL 0.10 + 0.041°SL 0.07 + 0.043*SL
tF 0.11 0.07 + 0.018"SL 0.08 + 0.015"SL 0.07 + 0.016"SL
tPLH 0.78 0.73 + 0.023"SL 0.74 + 0.018"SL 0.75 + 0.018*SL
tPHL 0.22 0.19 + 0.015"SL 0.21 + 0.009"SL 0.23 + 0.008"SL

CioY R 0.19 0.11 + 0.040*SL 0.10 + 0.041*SL 0.08 + 0.043*SL
i 0.11 0.07 + 0.019"SL 0.08 + 0.016"SL 0.08 + 0.016"SL
PLH 0.77 0.73 + 0.020"SL 0.73 + 0.019"SL 0.74 + 0.018"SL
tPHL 0.22 0.20 + 0.011°SL 0.20 + 0.010"SL 0.23 + 0.008"SL

DtoY = 0.19 0.11 + 0.038*SL 0.10 + 0.041*SL 0.08 + 0.043*SL
tF 0.12 0.08 + 0.017*SL 0.09 + 0.015*SL 0.08 + 0.016"SL
tPLH 0.71 0.67 + 0.018"SL 0.67 + 0.019"SL 0.68 + 0.018"SL
tPHL 0.20 0.17 + 0.015"SL 0.18 + 0.010"SL 0.21 + 0.008*SL

EtoY R 0.19 0.11 + 0.041°SL 0.11 + 0.041"SL 0.08 + 0.043"SL
tF 0.12 0.07 + 0.023"SL 0.10 + 0.015"SL 0.08 + 0.016*SL
tPLH 0.74 0.70 + 0.022"SL 0.70 + 0.019"SL 0.71 + 0.018"SL
tPHL 0.23 0.20 + 0.014*SL 0.21 + 0.010"SL 0.24 + 0.008*SL

Flo¥ R 0.19 0.11 + 0.040"SL 0.11 + 0.041"SL 0.07 + 0.043"SL
tF 0.12 0.09 + 0.018"SL 0.10 + 0.015"SL 0.09 + 0.016"SL
tPLH 0.75 0.71 + 0.022"SL 0.72 + 0.019"SL 0.73 + 0.018"SL
tPHL 0.24 0.21 + 0.014*SL 0.23 + 0.010"SL 0.26 + 0.008"SL

GtoY R 0.19 0.12 + 0.038"SL 0.11 + 0.041"SL 0.07 + 0.043*SL
tF 0.12 0.09 + 0.017°SL 0.10 + 0.015"SL 0.08 + 0.016"SL
tPLH 0.74 0.70 + 0.021°SL 0.71 + 0.019"SL 0.71 + 0.018*SL
tPHL 0.24 0.21 + 0.015"SL 0.23 + 0.010"SL 0.26 + 0.008"SL

Hio Y R 0.19 0.12 + 0.035*SL 0.11 + 0.041°SL 0.07 + 0.043*SL
tF 0.12 0.09 + 0.015"SL 0.09 + 0.016"SL 0.09 + 0.016"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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yz[r(l)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.66 0.61 + 0.024*SL 0.62 + 0.020*SL 0.65 + 0.019*SL
tPHL 0.18 0.15 + 0.015*SL 0.16 + 0.010*SL 0.19 + 0.008*SL

AtoY R 0.23 0.15 + 0.042*SL 0.14 + 0.043*SL 0.12 + 0.045*SL
tF 0.12 0.09 + 0.015*SL 0.09 + 0.016*SL 0.08 + 0.016*SL
tPLH 0.64 0.60 + 0.023*SL 0.61 + 0.020*SL 0.63 + 0.019*SL
tPHL 0.22 0.18 + 0.017*SL 0.20 + 0.010*SL 0.23 + 0.008*SL

BroY R 0.23 0.15 + 0.038*SL 0.14 + 0.044*SL 0.11 + 0.045"SL
tF 0.12 0.07 + 0.023*SL 0.10 + 0.015*SL 0.09 + 0.016*SL
tPLH 0.68 0.63 + 0.024*SL 0.64 + 0.020*SL 0.67 + 0.019*SL
tPHL 0.21 0.17 + 0.016*SL 0.19 + 0.010*SL 0.23 + 0.008*SL

CioY R 0.24 0.16 + 0.039*SL 0.15 + 0.043*SL 0.12 + 0.045*SL
tF 0.13 0.09 + 0.019*SL 0.10 + 0.016*SL 0.10 + 0.016*SL
tPLH 0.66 0.61 + 0.026*SL 0.62 + 0.020*SL 0.65 + 0.019*SL
tPHL 0.24 0.21 + 0.016*SL 0.23 + 0.010*SL 0.27 + 0.008*SL

DtoY R 0.23 0.15 + 0.041*SL 0.14 + 0.043*SL 0.12 + 0.045*SL
tF 0.13 0.10 + 0.015*SL 0.10 + 0.015*SL 0.10 + 0.016*SL
tPLH 0.69 0.63 + 0.028*SL 0.66 + 0.020*SL 0.68 + 0.019*SL
tPHL 0.22 0.19 + 0.017*SL 0.21 + 0.011*SL 0.26 + 0.008*SL

EtoY R 0.23 0.15 + 0.040*SL 0.13 + 0.044*SL 0.12 + 0.045*SL
tF 0.14 0.11 + 0.019*SL 0.11 + 0.015*SL 0.11 + 0.016*SL
tPLH 0.67 0.61 + 0.027*SL 0.63 + 0.020*SL 0.65 + 0.019*SL
tPHL 0.26 0.23 + 0.017*SL 0.25 + 0.011*SL 0.29 + 0.008*SL

FloY R 0.23 0.15 + 0.042*SL 0.15 + 0.043*SL 0.11 + 0.045*SL
tF 0.15 0.10 + 0.023*SL 0.12 + 0.015*SL 0.11 + 0.016*SL
tPLH 0.70 0.65 + 0.024*SL 0.66 + 0.021*SL 0.69 + 0.019*SL
tPHL 0.23 0.20 + 0.016*SL 0.22 + 0.011*SL 0.27 + 0.009*SL

GtoY tR 0.23 0.13 + 0.052*SL 0.16 + 0.043*SL 0.11 + 0.045*SL
tF 0.16 0.13 + 0.015*SL 0.12 + 0.016*SL 0.13 + 0.015*SL
tPLH 0.67 0.62 + 0.027*SL 0.64 + 0.020*SL 0.67 + 0.019*SL
tPHL 0.27 0.23 + 0.019*SL 0.26 + 0.011*SL 0.31 + 0.009*SL

HioY R 0.24 0.16 + 0.040"SL 0.15 + 0.043*SL 0.11 + 0.045"SL
tF 0.16 0.12 + 0.018*SL 0.13 + 0.016*SL 0.14 + 0.015*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL <20.00, *Range3:20.00 < SL
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OA21/0A21D2/0A21D4/0OA21D6

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: All: 1
- OA21D6: All: 1
Maximum Fanout (Rec. SL):
- OA21: 14
- OA21D2: 28
- OA21D4: 112
- OA21D6: 168
Gate Count:
- OA21: 2
- OA21D2: 3
- OA21DA4: 4
- OA21D6: 5

I

Symbol
A B C Y
1 X 1 0
X 1 1 0
0 0 X 1
X X 0 1
Truth Table

Y

—]

Schematic
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Dsiliyz[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.43 0.28 + 0.074*SL 0.29 + 0.069*SL 0.27 + 0.070*SL
{PHL 0.12 0.02 + 0.053*SL 0.08 + 0.031*SL 0.16 + 0.027*SL
AtoY R 0.62 0.33 + 0.144*SL 0.28 + 0.161°SL 0.19 + 0.165°SL
tF 0.38 0.28 + 0.053*SL 0.27 + 0.057*SL 0.20 + 0.060*SL
tPLH 0.39 0.25 + 0.071*SL 0.26 + 0.069*SL 0.24 + 0.070*SL
tPHL 0.15 0.06 + 0.048*SL 0.11 + 0.030*SL 0.18 + 0.027*SL
BtoY R 0.62 0.33 + 0.143*SL 0.28 + 0.161*SL 0.19 + 0.165*SL
tF 0.43 0.32 + 0.056*SL 0.32 + 0.055*SL 0.24 + 0.060*SL
{PLH 0.38 0.30 + 0.041*SL 0.31 + 0.037*SL 0.30 + 0.037*SL
tPHL 0.09 0.02 + 0.038*SL 0.06 + 0.024*SL 0.13 + 0.020*SL
CioY R 0.49 0.35 + 0.068*SL 0.31 + 0.082*SL 0.22 + 0.087*SL
tF 0.37 0.29 + 0.039*SL 0.28 + 0.041*SL 0.20 + 0.045*SL

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

OA21D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.36 0.28 + 0.041*SL 0.29 + 0.035*SL 0.29 + 0.036"SL
tPHL 0.06 20.00 + 0.032°SL 0.04 + 0.019*SL 0.14 + 0.014*SL

AtoY R 0.49 0.33 + 0.077*SL 0.32 + 0.080*SL 0.24 + 0.084*SL
iF 0.32 0.25 + 0.036*SL 0.28 + 0.028*SL 0.26 + 0.029"SL
tPLH 0.33 0.25 + 0.038*SL 0.26 + 0.035*SL 0.25 + 0.036"SL
tPHL 0.10 0.04 + 0.028*SL 0.07 + 0.018*SL 0.16 + 0.014*SL

BtoY R 0.49 0.34 + 0.072*SL 0.32 + 0.080*SL 0.23 + 0.084*SL
i 0.38 0.33 + 0.030*SL 0.34 + 0.026*SL 0.30 + 0.028"SL
tPLH 0.33 0.29 + 0.023*SL 0.30 + 0.018*SL 0.31 + 0.018*SL
tPHL 0.05 0.01 + 0.022*SL 0.03 + 0.014*SL 0.10 + 0.011°SL

Cloy R 0.40 0.32 + 0.039"SL 0.33 + 0.038*SL 0.27 + 0.040"SL
iF 0.33 0.30 + 0.014*SL 0.28 + 0.020°SL 0.26 + 0.021°SL

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

HDA10000-3.3V/3.3V
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.52 0.50 + 0.011*SL 0.50 + 0.010*SL 0.51 + 0.009*SL
tPHL 0.29 0.28 + 0.007*SL 0.28 + 0.006*SL 0.31 + 0.005*SL

AtoY R 0.14 0.09 + 0.024*SL 0.10 + 0.021*SL 0.08 + 0.022*SL
tF 0.14 0.13 + 0.005*SL 0.12 + 0.008*SL 0.12 + 0.008*SL
tPLH 0.50 0.47 + 0.010*SL 0.48 + 0.010*SL 0.49 + 0.009*SL
tPHL 0.34 0.32 + 0.006*SL 0.32 + 0.007*SL 0.36 + 0.005*SL

BloY R 0.14 0.09 + 0.024*SL 0.10 + 0.021*SL 0.08 + 0.022*SL
tE 0.13 0.11 + 0.010*SL 0.11 + 0.009*SL 0.12 + 0.008*SL
tPLH 0.50 0.48 + 0.012*SL 0.49 + 0.010*SL 0.49 + 0.009*SL
tPHL 0.29 0.27 + 0.007*SL 0.28 + 0.006*SL 0.31 + 0.005*SL

Coy R 0.14 0.09 + 0.022*SL 0.10 + 0.021*SL 0.08 + 0.022*SL
tF 0.13 0.12 + 0.009*SL 0.12 + 0.008*SL 0.11 + 0.009*SL

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

OA21D6 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.56 0.55 + 0.008*SL 0.55 + 0.007*SL 0.56 + 0.006*SL
tPHL 0.34 0.33 + 0.008*SL 0.33 + 0.005*SL 0.36 + 0.004*SL

AtoY R 0.13 0.10 + 0.016*SL 0.11 + 0.014*SL 0.10 + 0.014"SL
tF 0.16 0.14 + 0.010*SL 0.15 + 0.006*SL 0.17 + 0.005*SL
tPLH 0.53 0.52 + 0.008*SL 0.52 + 0.007*SL 0.53 + 0.006*SL
tPHL 0.39 0.38 + 0.007*SL 0.38 + 0.005*SL 0.41 + 0.004*SL

BtoY R 0.14 0.10 + 0.016*SL 0.11 + 0.014*SL 0.11 + 0.014*SL
tF 0.17 0.16 + 0.004*SL 0.16 + 0.006*SL 0.17 + 0.005*SL
tPLH 0.54 0.52 + 0.008*SL 0.53 + 0.007*SL 0.54 + 0.006*SL
tPHL 0.34 0.33 + 0.006*SL 0.33 + 0.005*SL 0.36 + 0.004*SL

Coy tR 0.13 0.10 + 0.014*SL 0.10 + 0.015*SL 0.11 + 0.014*SL
tF 0.16 0.15 + 0.008*SL 0.15 + 0.006*SL 0.17 + 0.005*SL

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

HDA10000-3.3V/3.3V
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OA21I/0A21ID3/0OA21ID5/0OA211D8
2-OR into 2-AND with 1X Drive, 3X Drive, 5X Drive or 8X Drive

Inputs: A, B, C
Output: Y
Input Loading (SL):
- OA21l: All: 1
- OA211D3: All: 1
- OA211D5: All: 1
- OA211D8: All: 2
Maximum Fanout (Rec. SL):
- OA21l: 28
- OA211D3: 84
- OA211D5: 140
- OA211D8: 224
Gate Count:
- OA21l: 2
- OA21ID3: 3
- OA21ID5: 5
- OA211D8: 8

A B—

BB

Ch

A
OAZ1I
B
B

X O X kL|>

X O R X|m
o N Ee)
mr O O o<

[ .

Truth Table

Schematic
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OAZ211/0A211D3

2-OR into 2-AND with 1X Drive or 3X Drive

OA21l Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.21 0.13 + 0.043*SL 0.14 + 0.038*SL 0.15 + 0.038*SL
tPHL 0.40 0.35 + 0.027°SL 0.38 + 0.018"SL 0.42 + 0.016*SL

AtoY R 0.27 0.11 + 0.081*SL 0.09 + 0.087*SL 0.06 + 0.088*SL
= 0.19 0.11 + 0.039*SL 0.14 + 0.030*SL 0.09 + 0.032*SL
tPLH 0.26 0.17 + 0.042"SL 0.19 + 0.037*SL 0.19 + 0.037°SL
tPHL 0.38 0.32 + 0.027*SL 0.35 + 0.018"SL 0.39 + 0.016*SL

BloY R 0.27 0.10 + 0.086*SL 0.10 + 0.086*SL 0.06 + 0.088*SL
= 0.19 0.12 + 0.034"SL 0.13 + 0.030"SL 0.10 + 0.032*SL
tPLH 0.21 0.14 + 0.040"SL 0.14 + 0.037°SL 0.14 + 0.037°SL
tPHL 0.39 0.34 + 0.025"SL 0.36 + 0.017*SL 0.39 + 0.016*SL

CtoY R 0.28 0.11 + 0.082*SL 0.10 + 0.086*SL 0.06 + 0.088*SL
= 0.19 0.13 + 0.029"SL 0.13 + 0.029*SL 0.07 + 0.032*SL

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

OA21ID3 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dse|_|a:y2[%5(‘)] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.26 0.23 + 0.016"SL 0.24 + 0.013*SL 0.25 + 0.013*SL
tPHL 0.49 0.46 + 0.013*SL 0.47 + 0.009*SL 0.52 + 0.007*SL
AtoY R 0.18 0.12 + 0.031"SL 0.13 + 0.028"SL 0.11 + 0.029*SL
tF 0.21 0.19 + 0.008*SL 0.19 + 0.010"SL 0.18 + 0.010"SL
tPLH 0.30 0.27 + 0.015*SL 0.28 + 0.013*SL 0.29 + 0.012*SL
tPHL 0.45 0.42 + 0.014*SL 0.44 + 0.009*SL 0.48 + 0.007*SL
BloY R 0.19 0.12 + 0.034*SL 0.14 + 0.028"SL 0.11 + 0.029*SL
tF 0.21 0.19 + 0.012*SL 0.19 + 0.010"SL 0.19 + 0.010"SL
tPLH 0.23 0.19 + 0.016"SL 0.20 + 0.013*SL 0.22 + 0.012*SL
tPHL 0.42 0.39 + 0.014*SL 0.41 + 0.008*SL 0.46 + 0.006*SL
CtoY R 0.17 0.12 + 0.029"SL 0.12 + 0.028"SL 0.10 + 0.029*SL
tF 017 0.14 + 0.015*SL 0.15 + 0.010"SL 0.15 + 0.010*SL

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

HDA10000-3.3V/3.3V
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OAZ2ID5/0OA21ID8
2-OR into 2-AND with 5X Drive or 8X Drive

OA21ID5 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.35 0.32 +0.011*SL 0.33 + 0.009*SL 0.35 + 0.008*SL
tPHL 0.58 0.57 + 0.009*SL 0.57 + 0.007*SL 0.61 + 0.005*SL

AtoY R 0.18 0.14 + 0.021*SL 0.15 + 0.017*SL 0.16 + 0.017*SL
tF 0.25 0.24 + 0.006*SL 0.24 + 0.007*SL 0.26 + 0.006*SL
tPLH 0.38 0.35 + 0.011*SL 0.36 + 0.008*SL 0.37 + 0.008*SL
tPHL 0.55 0.53 + 0.009*SL 0.54 + 0.007*SL 0.57 + 0.005*SL

BloY R 0.19 0.16 + 0.015"SL 0.15 + 0.017°SL 0.15 + 0.017°SL
tE 0.26 0.24 + 0.010*SL 0.25 + 0.007*SL 0.26 + 0.006*SL
tPLH 0.28 0.26 + 0.014*SL 0.27 + 0.008*SL 0.28 + 0.008*SL
tPHL 0.47 0.46 + 0.007*SL 0.46 + 0.006*SL 0.50 + 0.005*SL

Cloy R 0.17 0.14 + 0.017*SL 0.14 + 0.017*SL 0.14 + 0.017*SL
tF 0.20 0.18 + 0.010*SL 0.19 + 0.006*SL 0.19 + 0.006*SL

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

OA21ID8 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(iliyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.30 0.29 + 0.007*SL 0.29 + 0.006*SL 0.30 + 0.005*SL
tPHL 0.55 0.54 + 0.006"SL 0.54 + 0.005*SL 0.57 + 0.003*SL

AtoY R 0.16 0.15 + 0.006"SL 0.13 + 0.011*SL 0.13 + 0.011*SL
tF 0.22 0.21 + 0.005"SL 0.21 + 0.005"SL 0.24 + 0.004*SL
tPLH 0.34 0.32 + 0.007*SL 0.33 + 0.006*SL 0.34 + 0.005*SL
tPHL 051 0.50 + 0.007*SL 0.50 + 0.005*SL 0.53 + 0.004*SL

BtoY R 0.16 0.14 + 0.011%SL 0.15 + 0.010°SL 0.13 + 0.011%SL
tF 0.24 0.23 + 0.004*SL 0.23 + 0.004*SL 0.23 + 0.004*SL
tPLH 0.25 0.24 + 0.007*SL 0.24 + 0.006*SL 0.25 + 0.005*SL
tPHL 0.44 0.43 + 0.007*SL 0.43 + 0.005"SL 0.46 + 0.003*SL

CtoY R 0.15 0.14 + 0.009*SL 0.13 + 0.011*SL 0.14 + 0.010"SL
= 0.18 0.18 + 0.003*SL 0.17 + 0.005*SL 0.21 + 0.003*SL

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

HDA10000-3.3V/3.3V
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OA211/0A211D2/0OA211D3/0OA211D7
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: All : 1 B

- OA211D2: All : 2 c v
- OA211D3: All: 1 [ 5
- OA211D7: All: 1 =

Maximum Fanout (Rec. SL):

- OA211D2: 28
- OA211D3: 84
- OA211D7: 196
Gate Count:
- OA211: 2
- OA211D2: 4 A B C D Y
- OA211D3: 4
- OA211D7: 6 1 X 1 1 0
X 1 1 1 0
0 0 X X 1
X X 0 X 1
X X X 0 1
Truth Table
b O——
B £
CC—s
D C— -

=

Lk
|

] ¢ >
— %{
-k
—F
) Schematic
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OA211/0A211D2
2-OR into 3-NAND with 1X Drive or 2X Drive

OA211 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.28 + 0.075*SL 0.30 + 0.070"SL 0.28 + 0.070%SL
tPHL 0.18 0.07 + 0.059*SL 0.13 + 0.039*SL 0.17 + 0.037°SL

AloY R 0.66 0.36 + 0.148*SL 0.32 + 0.160*SL 0.23 + 0.165*SL
i 0.48 0.32 + 0.081%SL 0.32 + 0.081*SL 0.22 + 0.086"SL
tPLH 0.40 0.25 + 0.072*SL 0.26 + 0.070*SL 0.25 + 0.070"SL
tPHL 0.22 0.12 + 0.053*SL 0.16 + 0.039*SL 0.19 + 0.037°SL

BtoY R 0.65 0.36 + 0.146*SL 0.31 + 0.161*SL 0.23 + 0.165"SL
iF 0.54 0.39 + 0.074*SL 0.38 + 0.080"SL 0.26 + 0.085"SL
tPLH 0.37 0.29 + 0.043*SL 0.30 + 0.037*SL 0.30 + 0.037°SL
tPHL 0.18 0.09 + 0.045*SL 0.12 + 0.032*SL 0.16 + 0.030"SL

Coy R 051 0.36 + 0.075*SL 0.34 + 0.082*SL 0.23 + 0.087"SL
iF 0.47 0.36 + 0.057*SL 0.33 + 0.066"SL 0.24 + 0.071*SL
tPLH 0.41 0.33 + 0.040*SL 0.33 + 0.037*SL 0.33 + 0.037°SL
tPHL 013 0.05 + 0.040°SL 0.08 + 0.032"SL 0.10 + 0.030"SL

DtoY R 0.56 0.42 + 0.070*SL 0.38 + 0.082*SL 0.28 + 0.087*SL
iF 0.44 0.33 + 0.059"SL 0.30 + 0.067*SL 0.21 + 0.071"SL

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

OA211D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.37 0.28 + 0.043*SL 0.30 + 0.037*SL 0.30 + 0.037*SL
tPHL 0.13 0.06 + 0.033*SL 0.09 + 0.023*SL 0.17 + 0.019*SL

AtoY R 0.54 0.39 + 0.077°SL 0.37 + 0.083°SL 0.28 + 0.087*SL
tF 0.41 0.33 + 0.041*SL 0.32 + 0.042*SL 0.29 + 0.044*SL
tPLH 0.33 0.25 + 0.040*SL 0.26 + 0.037*SL 0.26 + 0.037*SL
tPHL 0.18 0.11 + 0.031*SL 0.14 + 0.022*SL 0.20 + 0.019*SL

BloY tR 0.53 0.38 + 0.076*SL 0.35 + 0.084*SL 0.28 + 0.087*SL
tF 0.49 0.41 + 0.037*SL 0.40 + 0.041*SL 0.34 + 0.044*SL
tPLH 0.32 0.27 +0.023*SL 0.29 + 0.019*SL 0.31 +0.018*SL
tPHL 0.14 0.09 + 0.025*SL 0.10 + 0.019*SL 0.16 + 0.016*SL

Cloy R 0.43 0.36 + 0.036*SL 0.36 + 0.037*SL 0.30 + 0.040*SL
tF 0.42 0.36 + 0.032*SL 0.35 + 0.033*SL 0.30 + 0.036*SL
tPLH 0.36 0.32 +0.021*SL 0.32 +0.018*SL 0.33 +0.018*SL
tPHL 0.10 0.05 + 0.021*SL 0.06 + 0.017*SL 0.09 + 0.016*SL

DtoY tR 0.49 0.43 + 0.032*SL 0.41 + 0.036*SL 0.34 + 0.040*SL
tF 0.40 0.35 + 0.026*SL 0.32 +0.034*SL 0.26 + 0.037*SL

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

HDA10000-3.3V/3.3V
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.51 0.48 + 0.014*SL 0.49 + 0.013*SL 0.49 + 0.013*SL
tPHL 0.34 0.32 + 0.009*SL 0.33 + 0.008*SL 0.36 + 0.006*SL

AtoY R 0.14 0.08 + 0.028*SL 0.08 + 0.029*SL 0.06 + 0.030*SL
tF 0.12 0.10 + 0.010*SL 0.10 + 0.012*SL 0.12 + 0.011*SL
tPLH 0.48 0.45 + 0.014*SL 0.46 + 0.013*SL 0.46 + 0.013*SL
tPHL 0.39 0.37 + 0.010*SL 0.38 + 0.007*SL 0.41 + 0.006*SL

BtoY R 0.15 0.09 + 0.029*SL 0.09 + 0.028*SL 0.06 + 0.030°SL
tF 0.13 0.11 + 0.009*SL 0.11 + 0.011*SL 0.10 + 0.011*SL
tPLH 0.48 0.45 + 0.015*SL 0.46 + 0.013*SL 0.46 + 0.013*SL
tPHL 0.36 0.34 + 0.010*SL 0.35 + 0.008*SL 0.38 + 0.006*SL

Cloy R 0.15 0.09 + 0.030*SL 0.09 + 0.028*SL 0.06 + 0.030*SL
tF 0.13 0.10 + 0.014*SL 0.11 + 0.011*SL 0.11 + 0.011*SL
tPLH 0.52 0.49 + 0.014*SL 0.49 + 0.013*SL 0.50 + 0.013*SL
tPHL 0.32 0.30 + 0.012*SL 0.31 + 0.008*SL 0.34 + 0.006*SL

DtoY R 0.14 0.10 + 0.024*SL 0.08 + 0.029*SL 0.07 + 0.030*SL
tF 0.13 0.10 + 0.013*SL 0.11 + 0.011*SL 0.10 + 0.011*SL

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

OA211D7 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.5 0.57 + 0.009*SL 0.58 + 0.006"SL 0.59 + 0.005*SL
tPHL 0.45 0.44 + 0.006"SL 0.44 + 0.005"SL 0.47 + 0.004*SL

AtoY R 0.14 0.11 + 0.014*SL 0.11 + 0.012*SL 0.12 + 0.012*SL
= 0.20 0.19 + 0.007*SL 0.20 + 0.004*SL 0.19 + 0.005*SL
tPLH 0.56 0.55 + 0.006*SL 0.55 + 0.006*SL 0.56 + 0.005*SL
tPHL 051 0.49 + 0.008"SL 0.50 + 0.005"SL 0.52 + 0.003*SL

BtoY R 0.14 0.12 + 0.008*SL 0.11 + 0.013*SL 0.13 + 0.012"SL
= 0.19 0.18 + 0.005*SL 0.18 + 0.005"SL 0.21 + 0.004*SL
tPLH 0.55 0.54 + 0.008"SL 0.54 + 0.006"SL 0.55 + 0.006*SL
tPHL 0.47 0.45 + 0.008"SL 0.46 + 0.005"SL 0.49 + 0.004*SL

Cloy R 0.13 0.11 + 0.009"SL 0.11 + 0.012"SL 0.10 + 0.012*SL
tF 0.20 0.20 + 0.002*SL 0.19 + 0.004*SL 0.19 + 0.005*SL
tPLH 0.60 0.59 + 0.003"SL 0.58 + 0.006"SL 0.59 + 0.006*SL
tPHL 0.43 0.42 + 0.007°SL 0.43 + 0.005"SL 0.45 + 0.004*SL

DtoY R 0.13 0.11 + 0.009*SL 0.10 + 0.013*SL 0.11 + 0.012*SL
tF 0.20 0.20 + 0.000"SL 0.18 + 0.005"SL 0.20 + 0.004*SL

*Rangel : SL <3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
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OA22/0A22D2/0A22D3/0OA22D7
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): E }.
N

-0A22: All: 1

- 0A22D2: All : 2 £
- OA22D3: All: 1 o
- 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
- OA22D7: 6 « « 0 0 1
1 X X 1 0
X 1 X 1 0
1 X 1 X 0
X 1 1 X 0
Truth Table
A O—
B G
C G
D C— -

2 @ Y
] ]
—k Ik
b 1]
I nl
—k —F
v
Schematic
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OA22/0A22D2
2 2-OR into 2-NAND with 1X Drive or 2X Drive

OA22 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %‘ila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.44 0.29 + 0.072*SL 0.30 + 0.069*SL 0.28 + 0.070*SL
tPHL 0.08 20.01 + 0.047*SL 0.05 + 0.026"SL 0.15 + 0.021%SL

AtoY R 0.61 0.32 + 0.144*SL 0.27 + 0.161%SL 0.19 + 0.165*SL
tF 0.34 0.25 + 0.047*SL 0.26 + 0.041*SL 0.21 + 0.044*SL
tPLH 0.40 0.27 + 0.069*SL 0.27 + 0.069*SL 0.24 + 0.070*SL
tPHL 0.11 0.02 + 0.043*SL 0.07 + 0.026*SL 0.17 + 0.021*SL

BloY R 0.61 0.32 + 0.145*SL 0.28 + 0.161*SL 0.19 + 0.165*SL
tF 0.38 0.29 + 0.044*SL 0.31 + 0.040"SL 0.23 + 0.043*SL
tPLH 0.55 0.42 + 0.068*SL 0.41 + 0.069*SL 0.39 + 0.070*SL
tPHL 0.08 0.00 + 0.041*SL 0.05 + 0.024*SL 0.13 + 0.020*SL

CtoY R 0.75 0.45 + 0.155*SL 0.42 + 0.162*SL 0.35 + 0.165*SL
tF 0.36 0.27 + 0.042*SL 0.28 + 0.040*SL 0.21 + 0.043*SL
tPLH 052 0.38 + 0.067*SL 0.38 + 0.069*SL 0.35 + 0.070*SL
tPHL 0.10 0.03 + 0.037*SL 0.07 + 0.023*SL 0.14 + 0.020*SL

DtoY R 0.76 0.45 + 0.150"SL 0.42 + 0.162"SL 0.35 + 0.165"SL
tF 0.39 0.31 + 0.036*SL 0.31 + 0.039*SL 0.24 + 0.042*SL

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

OA22D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dseﬂiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 037 0.29 + 0.040"SL 0.30 + 0.035*SL 0.29 + 0.036"SL
tPHL 0.03 20.03 + 0.029"SL 0.01 + 0.017°SL 0.12 + 0.012"SL

AtoY R 0.47 0.30 + 0.083*SL 0.31 + 0.080*SL 0.23 + 0.084*SL
i 0.29 0.23 + 0.030"SL 0.26 + 0.021°SL 0.25 + 0.022"SL
tPLH 0.34 0.26 + 0.037"SL 0.27 + 0.035*SL 0.25 + 0.036"SL
tPHL 0.07 0.02 + 0.025"SL 0.04 + 0.016"SL 0.13 + 0.011°SL

BtoY R 0.48 0.33 + 0.074*SL 0.31 + 0.080"SL 0.23 + 0.084*SL
tF 0.34 0.30 + 0.024*SL 0.31 + 0.020"SL 0.29 + 0.021°SL
tPLH 0.49 0.42 + 0.035*SL 0.42 + 0.035*SL 0.41 + 0.036"SL
tPHL 0.04 20.00 + 0.023*SL 0.02 + 0.015*SL 0.10 + 0.011°SL

CioY R 0.62 0.47 + 0.073*SL 0.45 + 0.081*SL 0.39 + 0.084*SL
i 0.31 0.27 + 0.024*SL 0.28 + 0.020"SL 0.25 + 0.021°SL
tPLH 0.46 0.39 + 0.035"SL 0.39 + 0.035"SL 0.37 + 0.036"SL
tPHL 0.07 0.02 + 0.022"SL 0.05 + 0.014*SL 0.12 + 0.011"SL

DtoY R 0.62 0.48 + 0.075*SL 0.46 + 0.081*SL 0.40 + 0.084*SL
tF 0.36 0.32 + 0.021*SL 0.32 + 0.019*SL 0.29 + 0.021"SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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OA22D3/0OA22D7
2 2-OR into 2-NAND with 3X Drive or 7X Drive

OA22D3 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.51 0.49 + 0.014*SL 0.49 + 0.013*SL 0.49 + 0.013*SL
tPHL 0.23 0.21 + 0.010*SL 0.22 + 0.007*SL 0.25 + 0.006*SL

AtoY R 0.14 0.09 + 0.027*SL 0.08 + 0.029*SL 0.06 + 0.030*SL
tF 0.12 0.09 + 0.012*SL 0.10 + 0.011*SL 0.09 + 0.011*SL
tPLH 0.48 0.46 + 0.014*SL 0.46 + 0.013*SL 0.46 + 0.013*SL
tPHL 0.27 0.25 + 0.011*SL 0.26 + 0.007*SL 0.29 + 0.006*SL

BtoY R 0.14 0.09 + 0.028*SL 0.08 + 0.029*SL 0.06 + 0.030°SL
tF 0.12 0.10 + 0.012*SL 0.10 + 0.011*SL 0.09 + 0.011*SL
tPLH 0.64 0.62 + 0.014*SL 0.62 + 0.013*SL 0.62 + 0.013*SL
tPHL 0.26 0.24 + 0.008*SL 0.24 + 0.007*SL 0.27 + 0.006*SL

Cloy R 0.15 0.09 + 0.027*SL 0.09 + 0.029*SL 0.06 + 0.030*SL
tF 0.13 0.11 + 0.009*SL 0.10 + 0.010*SL 0.09 + 0.011*SL
tPLH 0.61 0.57 + 0.015*SL 0.58 + 0.013*SL 0.59 + 0.012*SL
tPHL 0.29 0.26 + 0.012*SL 0.28 + 0.007*SL 0.31 + 0.006*SL

DtoY R 0.15 0.09 + 0.031*SL 0.10 + 0.028*SL 0.07 + 0.030*SL
tF 0.12 0.10 + 0.011*SL 0.10 + 0.011*SL 0.11 + 0.011*SL

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

OA22D7 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.5 0.57 + 0.009*SL 0.58 + 0.006"SL 0.59 + 0.005*SL
tPHL 0.34 0.33 + 0.006"SL 0.33 + 0.005"SL 0.35 + 0.004*SL

AtoY R 0.14 0.10 + 0.016"SL 0.12 + 0.012*SL 0.11 + 0.012*SL
= 0.18 0.16 + 0.011"SL 0.18 + 0.005"SL 0.18 + 0.005*SL
tPLH 057 0.55 + 0.008*SL 0.56 + 0.006*SL 0.56 + 0.006*SL
tPHL 0.38 0.37 + 0.006"SL 0.37 + 0.005"SL 0.40 + 0.003*SL

BtoY R 013 0.10 + 0.015*SL 0.11 + 0.013*SL 0.13 + 0.012"SL
= 0.19 0.18 + 0.003*SL 0.18 + 0.005"SL 0.17 + 0.005*SL
tPLH 0.73 0.72 + 0.005"SL 0.72 + 0.006"SL 0.73 + 0.006*SL
tPHL 0.37 0.35 + 0.008"SL 0.36 + 0.005"SL 0.39 + 0.004*SL

Cloy R 0.15 0.13 + 0.011°SL 0.12 + 0.012"SL 0.11 + 0.012*SL
tF 0.19 0.19 + 0.003*SL 0.18 + 0.005"SL 0.18 + 0.005*SL
tPLH 0.70 0.69 + 0.007*SL 0.69 + 0.006"SL 0.70 + 0.006*SL
tPHL 0.40 0.39 + 0.006"SL 0.39 + 0.005"SL 0.42 + 0.003*SL

DtoY R 0.15 0.11 + 0.016°SL 0.13 + 0.012SL 0.12 + 0.012*SL
tF 0.19 0.18 + 0.006"SL 0.18 + 0.005"SL 0.20 + 0.004*SL

*Rangel : SL <3.00, *Range2:3.00 £ 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 .
Output: Y
Input Loading (SL): ] QA2 ZA
- OA22A: All : 1 .
- OA22D2A: AB: 2 -
CDh:1 —
Maximum Fanout (Rec. SL): o
- OA22A: 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
B
. <
AL 4%
¥ 3 DY
50 FE
cD rE
<
B [
DO —
b
I
=
&
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %Ta:yg[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.28 + 0.074"SL 0.29 + 0.069"SL 0.27 + 0.070"SL
tPHL 0.12 0.01 + 0.052*SL 0.08 + 0.031"SL 0.16 + 0.027°SL

Aty R 0.62 0.33 + 0.144*SL 0.28 + 0.161*SL 0.19 + 0.165*SL
i 0.38 0.28 + 0.053"SL 0.27 + 0.056"SL 0.20 + 0.059"SL
tPLH 0.40 0.25 + 0.071"SL 0.26 + 0.069"SL 0.24 + 0.070*SL
tPHL 0.15 0.05 + 0.048"SL 0.11 + 0.030"SL 0.18 + 0.027°SL

BoY R 0.62 0.33 + 0.143*SL 0.28 + 0.161*SL 0.19 + 0.165*SL
iF 0.43 0.32 + 0.054"SL 0.32 + 0.055"SL 0.24 + 0.059"SL
tPLH 0.28 0.20 + 0.040*SL 0.21 + 0.038*SL 0.21 + 0.038*SL
tPHL 0.33 0.28 + 0.026"SL 0.29 + 0.020"SL 0.30 + 0.020"SL

Coy R 0.37 0.20 + 0.085*SL 0.20 + 0.087*SL 0.17 + 0.088*SL
IF 0.21 0.13 + 0.040"SL 0.12 + 0.044*SL 0.09 + 0.046*SL
tPLH 0.26 0.18 + 0.039"SL 0.18 + 0.038*SL 0.18 + 0.038*SL
tPHL 0.39 0.34 + 0.023"SL 0.35 + 0.020"SL 0.36 + 0.020"SL

DtoY R 0.38 0.20 + 0.086*SL 0.20 + 0.086*SL 0.17 + 0.088*SL
iF 0.23 0.15 + 0.038"SL 0.13 + 0.044*SL 0.09 + 0.046"SL

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

OA22D2A Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter %Ta:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.36 0.28 + 0.040"SL 0.29 + 0.035*SL 0.29 + 0.036"SL
tPHL 0.06 20.00 + 0.032*SL 0.04 + 0.019"SL 0.13 + 0.014*SL

Ao Y R 0.48 0.33 + 0.076"SL 0.32 + 0.079"SL 0.23 + 0.084*SL
i 0.32 0.25 + 0.036"SL 0.28 + 0.027°SL 0.26 + 0.027°SL
tPLH 0.33 0.25 + 0.038*SL 0.26 + 0.035*SL 0.25 + 0.036"SL
tPHL 0.10 0.04 + 0.027°SL 0.07 + 0.018*SL 0.15 + 0.014*SL

BtoY = 0.48 0.33 + 0.074*SL 0.32 + 0.080*SL 0.24 + 0.084*SL
tF 0.38 0.32 + 0.029"SL 0.33 + 0.025*SL 0.30 + 0.027°SL
tPLH 0.29 0.25 + 0.020"SL 0.25 + 0.018"SL 0.26 + 0.018"SL
tPHL 0.36 0.33 + 0.017"SL 0.34 + 0.010"SL 0.35 + 0.010"SL

CloY R 0.28 0.20 + 0.040*SL 0.20 + 0.041*SL 0.19 + 0.042*SL
tF 0.20 0.15 + 0.025*SL 0.16 + 0.020"SL 0.13 + 0.021%SL
tPLH 0.25 0.21 + 0.019"SL 0.22 + 0.018*SL 0.22 + 0.018"SL
tPHL 0.41 0.38 + 0.013"SL 0.38 + 0.011°SL 0.41 + 0.010"SL

DtoY R 0.29 0.22 + 0.040*SL 0.21 + 0.040*SL 0.18 + 0.042*SL
tF 0.20 0.19 + 0.010"SL 0.15 + 0.020"SL 0.14 + 0.021*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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OR2D2/OR2D4/0OR2D8
2 Input OR with 2X Drive, 4X Drive or 8X Drive

Inputs: A, B
Output: Y
Input Loading (SL):
-OR2D2:AIl : 1 A
-OR2D4 All: 1
- OR2D8: All: 2 A4
Maximum Fanout (Rec. SL): E
- OR2D2: 56
- OR2D4: 112
- OR2D8: 224
Gate Count: Symbol
- OR2D2: 2
- OR2D4: 3
- OR2D8: 6
A B Y
0 0 0
0 1 1
1 0 1
1 1 1
Truth Table
4=k
) g Y
1l n
% R = He
,"5«. D 7 N 7
B
Schematic
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OR2D2/0OR2D4/OR2D8
2 Input OR with 2X Drive, 4X Drive or 8X Drive

OR2D2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.13 0.09 + 0.022*SL 0.10 + 0.019*SL 0.10 + 0.019*SL
tPHL 0.45 0.42 + 0.013*SL 0.43 + 0.011*SL 0.47 + 0.009*SL

AtoY R 0.18 0.09 + 0.048*SL 0.10 + 0.044*SL 0.07 + 0.045"SL
tF 0.18 0.14 + 0.021*SL 0.15 + 0.016*SL 0.14 + 0.017*SL
tPLH 0.16 0.12 + 0.022*SL 0.13 + 0.019*SL 0.13 + 0.019*SL
tPHL 0.41 0.38 + 0.018*SL 0.40 + 0.012*SL 0.46 + 0.009*SL

BtoY R 0.18 0.10 + 0.042"SL 0.09 + 0.044*SL 0.07 + 0.045"5L
tF 0.17 0.12 + 0.025*SL 0.15 + 0.016*SL 0.14 + 0.017*SL

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

OR2D4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.19 0.16 + 0.012*SL 0.17 + 0.010*SL 0.18 + 0.009*SL
tPHL 0.54 0.51 + 0.014*SL 0.53 + 0.008*SL 0.57 + 0.006*SL

AtoY R 0.16 0.12 + 0.019*SL 0.12 + 0.021*SL 0.10 + 0.022"SL
tF 0.23 0.22 + 0.004*SL 0.21 + 0.008*SL 0.21 + 0.008*SL
tPLH 0.22 0.19 + 0.011*SL 0.20 + 0.010*SL 0.20 + 0.009*SL
tPHL 0.50 0.48 + 0.013*SL 0.49 + 0.008*SL 0.54 + 0.006*SL

BloY R 0.16 0.12 + 0.017*SL 0.11 + 0.022"SL 0.11 + 0.022"5L
tF 0.23 0.21 + 0.008*SL 0.21 + 0.008*SL 0.21 + 0.008*SL

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

OR2D8 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.18 0.16 + 0.006*SL 0.17 + 0.005*SL 0.17 + 0.005*SL
tPHL 0.56 0.54 + 0.007*SL 0.55 + 0.005*SL 0.57 + 0.003*SL

AtoY R 0.13 0.10 + 0.015°SL 0.12 + 0.010°SL 0.11 + 0.011*SL
tF 0.22 0.21 + 0.006*SL 0.21 + 0.005*SL 0.23 + 0.004*SL
tPLH 0.20 0.19 + 0.006*SL 0.19 + 0.005*SL 0.21 + 0.005*SL
tPHL 0.51 0.50 + 0.006*SL 0.50 + 0.005*SL 0.53 + 0.004*SL

BloY R 0.14 0.12 + 0.010°SL 0.11 + 0.011*SL 0.11 + 0.011"SL
{F 0.23 0.23 + 0.002*SL 0.23 + 0.004*SL 0.21 + 0.004*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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OR3/OR3D3/0OR3D6/OR3DS8
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 = o
-OR3D2: All : 1 =
- OR3DE6: All: 2
- OR3D8: All: 2
Maximum Fanout (Rec. SL):
- OR3: 28
mbol
- OR3D2: 84 Symbo
- 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

[
TUU

Schematic
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OR3/OR3D3
3 Input OR with 1X Drive or 3X Drive

OR3 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter ljs(iliyz[%sf} Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.13 0.05 + 0.038*SL 0.05 + 0.038*SL 0.06 + 0.038*SL
tPHL 0.50 0.44 + 0.032"SL 0.48 + 0.020"SL 0.54 + 0.017°SL

AtoY R 0.26 0.10 + 0.078*SL 0.08 + 0.087*SL 0.06 + 0.088*SL
tF 0.22 0.13 + 0.043"SL 0.17 + 0.031"SL 0.15 + 0.032"SL
tPLH 0.16 0.08 + 0.038*SL 0.09 + 0.038*SL 0.09 + 0.038*SL
tPHL 0.51 0.44 + 0.033"SL 0.48 + 0.020"SL 0.55 + 0.017°SL

Bio Y R 0.26 0.09 + 0.084*SL 0.08 + 0.087*SL 0.06 + 0.088*SL
i 0.23 0.15 + 0.038"SL 0.17 + 0.031"SL 0.15 + 0.032"SL
PLH 0.17 0.09 + 0.040"SL 0.10 + 0.038"SL 0.10 + 0.038"SL
tPHL 0.48 0.42 + 0.032"SL 0.45 + 0.021°SL 0.53 + 0.017°SL

CloY R 0.27 0.10 + 0.085"SL 0.09 + 0.087*SL 0.06 + 0.088*SL
tF 0.22 0.15 + 0.037"SL 0.17 + 0.031°SL 0.15 + 0.032"SL

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

OR3D3 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.16 0.13 + 0.015*SL 0.14 + 0.013*SL 0.15 + 0.013*SL
tPHL 0.62 0.59 + 0.017*SL 0.61 +0.011*SL 0.67 + 0.008*SL

AtoY R 0.16 0.11 + 0.026"SL 0.10 + 0.029°SL 0.08 + 0.029*SL
tF 0.26 0.24 + 0.012*SL 0.24 + 0.011*SL 0.25 + 0.011*SL
tPLH 0.19 0.16 + 0.013*SL 0.16 + 0.013*SL 0.17 + 0.013*SL
tPHL 0.62 0.58 + 0.020*SL 0.61 + 0.011*SL 0.67 + 0.008*SL

BtoY R 0.17 0.11 + 0.030*SL 0.11 + 0.028*SL 0.09 + 0.029*SL
tF 0.27 0.24 + 0.017*SL 0.25 + 0.011*SL 0.25 + 0.011*SL
tPLH 0.20 0.17 + 0.013*SL 0.17 + 0.013*SL 0.18 + 0.012*SL
tPHL 0.60 0.56 +0.019*SL 0.59 + 0.011*SL 0.65 + 0.008*SL

Cloy R 0.17 0.12 + 0.028*SL 0.12 + 0.028*SL 0.09 + 0.029*SL
tF 0.26 0.24 +0.014*SL 0.24 + 0.011*SL 0.25 + 0.011*SL

*Rangel : 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.14 0.13 + 0.008*SL 0.13 + 0.007*SL 0.14 + 0.006*SL
tPHL 0.62 0.60 + 0.010*SL 0.61 + 0.007*SL 0.65 + 0.005*SL

AtoY R 0.14 0.11 + 0.014*SL 0.11 + 0.014*SL 0.11 + 0.014*SL
tF 0.25 0.24 + 0.006*SL 0.24 + 0.007*SL 0.26 + 0.006*SL
tPLH 0.17 0.16 + 0.008*SL 0.16 + 0.007*SL 0.17 + 0.006*SL
tPHL 0.61 0.59 + 0.012*SL 0.61 + 0.007*SL 0.65 + 0.005*SL

BloY R 0.14 0.10 + 0.017°SL 0.12 + 0.014*SL 0.10 + 0.015"SL
tE 0.26 0.25 + 0.007*SL 0.25 + 0.006*SL 0.27 + 0.005*SL
tPLH 0.19 0.17 + 0.009*SL 0.18 + 0.007*SL 0.18 + 0.006*SL
tPHL 0.60 0.58 + 0.010*SL 0.59 + 0.007*SL 0.63 + 0.005*SL

Coy R 0.14 0.10 + 0.022*SL 0.12 + 0.014*SL 0.11 +0.014*SL
tF 0.26 0.25 + 0.006*SL 0.24 + 0.006*SL 0.26 + 0.006*SL

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

OR3D8 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.18 0.17 + 0.005*SL 0.17 + 0.005*SL 0.18 + 0.005*SL
tPHL 0.70 0.68 + 0.007*SL 0.69 + 0.006*SL 0.71 + 0.004*SL

AtoY R 0.13 0.11 + 0,013*SL 0.12 + 0.010°SL 0.11 + 0.011"SL
tF 0.31 0.29 + 0.006*SL 0.30 + 0.005*SL 0.30 + 0.004*SL
tPLH 0.20 0.19 + 0.005*SL 0.19 + 0.005*SL 0.20 + 0.005*SL
tPHL 0.69 0.68 + 0.008*SL 0.68 + 0.006*SL 0.71 + 0.004*SL

BoY R 0.13 0.11 + 0.012*SL 0.11 + 0.011*SL 0.13 + 0.010°SL
tF 0.30 0.30 + 0.001*SL 0.29 + 0.005*SL 0.30 + 0.005*SL
tPLH 0.21 0.20 + 0.006*SL 0.21 + 0.005*SL 0.21 + 0.005*SL
tPHL 0.68 0.66 + 0.007*SL 0.67 + 0.006*SL 0.69 + 0.004*SL

Coy R 0.14 0.11 + 0.016*SL 0.13 + 0.010*SL 0.11 +0.011*SL
tF 0.31 0.29 + 0.005*SL 0.30 + 0.005*SL 0.30 + 0.005*SL

*Rangel : SL <3.00, *Range2:3.00 < SL £20.00, *Range3:20.00 < SL
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OR4/0OR4D2/OR4D5/OR4D7

4 Input OR with 1X Drive, 2X Drive, 5X Drive or 7X Drive

Inputs: A, B, C, D
Output: YAI: 1
Input Loading (SL): All: 1
Maximum Fanout (Rec. SL):

- OR4: 28

- OR4D2: 56

- OR4D5: 140

- OR4D7:196
Gate Count:

-OR4: 3

- OR4D2: 4

- OR4D5: 6

- OR4D7: 7

Fiy
E A
=
O
Symbol
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
DY
I
[
1

— %
&
i3 B
]
AD e
BD— —_
—
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i
CD e
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter ljs(iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.13 0.05 + 0.041"SL 0.06 + 0.036*SL 0.06 + 0.036"SL
tPHL 0.45 0.39 + 0.034"SL 0.41 + 0.027°SL 0.43 + 0.026"SL

AtoY R 0.27 0.10 + 0.083*SL 0.10 + 0.083*SL 0.07 + 0.084*SL
iF 0.24 0.12 + 0.059"SL 0.14 + 0.054*SL 0.10 + 0.057"SL
tPLH 0.17 0.09 + 0.039*SL 0.10 + 0.036*SL 0.09 + 0.036"SL
tPHL 0.43 0.36 + 0.035"SL 0.38 + 0.027°SL 0.41 + 0.026"SL

BtoY R 0.27 0.13 + 0.072*SL 0.10 + 0.083*SL 0.07 + 0.084*SL
i 0.25 0.13 + 0.058"SL 0.15 + 0.054*SL 0.09 + 0.057"SL
tPLH 0.16 0.08 + 0.038"SL 0.08 + 0.038"SL 0.09 + 0.037°SL
tPHL 0.44 0.39 + 0.029"SL 0.39 + 0.026"SL 0.41 + 0.026"SL

Coy R 0.32 0.15 + 0.081"SL 0.14 + 0.085"SL 0.12 + 0.086"SL
tF 0.22 0.12 + 0.050"SL 0.10 + 0.056*SL 0.09 + 0.057*SL
tPLH 0.19 0.11 + 0.042"SL 0.12 + 0.037°SL 0.12 + 0.037°SL
tPHL 0.42 0.36 + 0.031"SL 0.37 + 0.026"SL 0.38 + 0.026"SL

DtoY R 0.32 0.15 + 0.083*SL 0.14 + 0.085*SL 0.12 + 0.086*SL
tF 0.23 0.14 + 0.048*SL 0.12 + 0.055*SL 0.08 + 0.057*SL

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

OR4D2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds(ila:yz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.13 0.09 + 0.020*SL 0.10 + 0.018*SL 0.10 + 0.018*SL
tPHL 0.49 0.44 + 0.021*SL 0.46 + 0.015*SL 0.50 + 0.013*SL

AtoY R 0.19 0.12 + 0.036*SL 0.11 + 0.041*SL 0.08 + 0.042"SL
tF 0.21 0.16 + 0.029*SL 0.16 + 0.028*SL 0.14 + 0.029*SL
tPLH 0.16 0.12 + 0.020*SL 0.12 + 0.019*SL 0.15 + 0.018*SL
tPHL 0.46 0.41 + 0.022*SL 0.43 + 0.015*SL 0.47 + 0.013*SL

BloY R 0.19 0.12 + 0.036*SL 0.10 + 0.041*SL 0.08 + 0.042"SL
tF 0.22 0.16 + 0.031*SL 0.17 + 0.027*SL 0.14 + 0.029*SL
tPLH 0.15 0.11 + 0.020*SL 0.12 + 0.018*SL 0.12 + 0.018*SL
tPHL 0.48 0.44 + 0.019*SL 0.45 + 0.015*SL 0.48 + 0.013*SL

Ctoy R 0.24 0.17 + 0.037*SL 0.16 + 0.040*SL 0.13 + 0.042*SL
tF 0.20 0.15 + 0.026*SL 0.14 + 0.028*SL 0.13 + 0.029*SL
tPLH 0.19 0.15 + 0.019*SL 0.15 + 0.018*SL 0.15 + 0.018*SL
tPHL 0.44 0.41 + 0.019*SL 0.42 + 0.015*SL 0.45 + 0.013*SL

DtoY R 0.24 0.18 + 0.035*SL 0.16 + 0.040*SL 0.13 + 0.042*SL
tF 0.21 0.16 + 0.026*SL 0.15 + 0.028*SL 0.12 + 0.029*SL

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

HDA10000-3.3V/3.3V
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OR4D5/0OR4D7
4 Input OR with 5X Drive or 7X Drive

OR4D5 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.30 0.28 + 0.009*SL 0.29 + 0.008*SL 0.30 + 0.007*SL
tPHL 0.65 0.64 + 0.006*SL 0.64 + 0.006*SL 0.67 + 0.004*SL

AtoY R 0.13 0.09 + 0.019*SL 0.10 + 0.017*SL 0.08 + 0.018*SL
tF 0.14 0.13 + 0.006*SL 0.13 + 0.007*SL 0.15 + 0.006*SL
tPLH 0.34 0.32 + 0.009*SL 0.32 + 0.008*SL 0.33 + 0.008*SL
tPHL 0.62 0.61 + 0.008*SL 0.61 + 0.006*SL 0.64 + 0.004*SL

BtoY R 0.13 0.09 + 0.020SL 0.09 + 0.017*SL 0.09 + 0.017°5L
tF 0.15 0.13 + 0.006*SL 0.13 + 0.007*SL 0.15 + 0.006*SL
tPLH 0.27 0.25 + 0.010*SL 0.26 + 0.008*SL 0.27 + 0.008*SL
tPHL 0.65 0.64 + 0.006*SL 0.64 + 0.006*SL 0.68 + 0.004*SL

Cloy R 0.13 0.10 + 0.015*SL 0.09 + 0.017*SL 0.09 + 0.017*SL
tF 0.14 0.13 + 0.006*SL 0.12 + 0.007*SL 0.15 + 0.006*SL
tPLH 0.31 0.30 + 0.007*SL 0.29 + 0.008*SL 0.31 + 0.007*SL
tPHL 0.62 0.61 + 0.008*SL 0.62 + 0.006*SL 0.64 + 0.004*SL

DtoY R 0.13 0.08 + 0.026*SL 0.10 + 0.016SL 0.08 + 0.017*SL
tF 0.14 0.12 + 0.008*SL 0.13 + 0.007*SL 0.14 + 0.006*SL

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

OR4D7 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.34 0.33 + 0.007°SL 0.33 + 0.006"SL 0.34 + 0.005*SL
tPHL 0.70 0.69 + 0.005"SL 0.69 + 0.005"SL 0.71 + 0.004*SL

AtoY R 0.14 0.11 + 0.011%SL 0.11 + 0.012*SL 0.11 + 0.012*SL
tF 0.18 0.18 + 0.002*SL 0.17 + 0.005"SL 0.18 + 0.005*SL
tPLH 0.37 0.36 + 0.008"SL 0.36 + 0.006"SL 0.37 + 0.005*SL
tPHL 0.67 0.66 + 0.007*SL 0.67 + 0.005"SL 0.69 + 0.003*SL

BloY R 0.13 0.11 + 0.012*SL 0.11 + 0.012*SL 0.10 + 0.012*SL
= 0.18 0.17 + 0.005"SL 0.17 + 0.005*SL 0.18 + 0.005*SL
tPLH 0.31 0.29 + 0.006*SL 0.30 + 0.006"SL 0.31 + 0.005*SL
tPHL 0.70 0.68 + 0.007*SL 0.69 + 0.005"SL 0.72 + 0.004*SL

CtoY R 013 0.10 + 0.011"SL 0.10 + 0.013*SL 0.12 + 0.012"SL
= 0.19 0.18 + 0.006"SL 0.18 + 0.004*SL 0.18 + 0.005*SL
tPLH 0.35 0.33 + 0.007°SL 0.33 + 0.006"SL 0.34 + 0.006*SL
tPHL 0.67 0.66 + 0.006"SL 0.67 + 0.005"SL 0.69 + 0.004*SL

DtoY R 0.14 0.12 + 0.013"SL 0.12 + 0.012*SL 0.11 + 0.012*SL
tF 0.18 0.18 + -0.001*SL 0.16 + 0.006"SL 0.18 + 0.005*SL

*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00 < SL
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OR5/OR5D2
5 Input OR with 1X Drive or 2X Drive

Inputs: A, B,C, D, E
Output: Y A
Input Loading (SL): All: 1 B
Maximum Fanout (Rec. SL): C Y
- OR5: 28 D
- OR5D2: 56 E ORS
Gate Count:
-OR5: 4
- OR5D2: 5 Symbol
A B C D E Y
0 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
)
= Apy
-~ CT Faz
[l 51
E I+
o i
c >
== B Schematic
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OR5/OR5D2
5 Input OR with 1X Drive or 2X Drive

OR5 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 013 0.05 + 0.041*SL 0.06 + 0.038*SL 0.06 + 0.038*SL
tPHL 0.45 0.38 + 0.034"SL 0.40 + 0.027"SL 0.42 + 0.026*SL

AtoY R 0.27 0.10 + 0.084*SL 0.09 + 0.087*SL 0.07 + 0.088*SL
= 0.04 0.13 + 0.058"SL 0.13 + 0.056*SL 0.09 + 0.058*SL
tPLH 0.17 0.09 + 0.039*SL 0.09 + 0.038*SL 0.09 + 0.038*SL
tPHL 0.42 0.36 + 0.034*SL 0.38 + 0.027*SL 0.41 + 0.026*SL

BtoY R 0.28 0.13 + 0.075*SL 0.10 + 0.087*SL 0.07 + 0.088*SL
= 0.26 0.15 + 0.056"SL 0.15 + 0.056"SL 0.09 + 0.058*SL
tPLH 0.19 0.11 + 0.039*SL 0.11 + 0.038*SL 0.12 + 0.038*SL
tPHL 057 0.50 + 0.036"SL 0.53 + 0.028"SL 0.56 + 0.026"SL

Cloy R 0.32 0.16 + 0.080"SL 0.14 + 0.087*SL 0.11 + 0.088*SL
tF 0.28 0.18 + 0.051"SL 0.17 + 0.056"SL 0.12 + 0.058*SL
tPLH 0.22 0.14 + 0.040"SL 0.14 + 0.037*SL 0.14 + 0.038*SL
tPHL 058 0.50 + 0.036"SL 0.53 + 0.028"SL 0.56 + 0.026*SL

DtoY R 0.32 0.15 + 0.086*SL 0.15 + 0.086*SL 0.12 + 0.088*SL
tF 0.29 0.18 + 0.054*SL 0.17 + 0.056*SL 0.13 + 0.058*SL
tPLH 0.23 0.15 + 0.039"SL 0.15 + 0.038*SL 0.16 + 0.038*SL
tPHL 0.56 0.49 + 0.036"SL 0.51 + 0.028"SL 0.54 + 0.026*SL

EtoY R 0.33 0.18 + 0.076"SL 0.15 + 0.087*SL 0.12 + 0.088*SL
= 0.29 0.19 + 0.050"SL 0.17 + 0.056*SL 0.13 + 0.058*SL

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

OR5D2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.14 0.10 + 0.022*SL 0.10 + 0.019*SL 0.11 + 0.019*SL
tPHL 0.49 0.45 + 0.022*SL 0.46 + 0.016*SL 0.50 + 0.014*SL

AtoY R 0.20 0.12 + 0.038*SL 0.11 + 0.044*SL 0.08 + 0.045*SL
= 0.23 0.17 + 0.029"SL 0.16 + 0.031*SL 0.14 + 0.032*SL
tPLH 017 0.13 + 0.020"SL 0.13 + 0.019*SL 0.14 + 0.019*SL
tPHL 0.46 0.42 + 0.022*SL 0.43 + 0.016*SL 0.47 + 0.014*SL

BtoY R 021 0.14 + 0.032*SL 0.11 + 0.044*SL 0.08 + 0.045*SL
= 0.23 0.17 + 0.030"SL 0.17 + 0.031°SL 0.15 + 0.032*SL
tPLH 0.19 0.15 + 0.020"SL 0.15 + 0.019*SL 0.16 + 0.019*SL
tPHL 0.63 0.59 + 0.023"SL 0.60 + 0.017*SL 0.65 + 0.014*SL

Cloy R 0.26 0.19 + 0.038"SL 0.17 + 0.043*SL 0.14 + 0.045"SL
tF 0.30 0.24 + 0.029"SL 0.24 + 0.029*SL 0.19 + 0.032*SL
tPLH 0.22 0.18 + 0.020"SL 0.18 + 0.019*SL 0.18 + 0.019"SL
tPHL 0.63 0.58 + 0.024*SL 0.60 + 0.017*SL 0.64 + 0.015"SL

DtoY R 0.26 0.18 + 0.041*SL 0.17 + 0.044*SL 0.14 + 0.045*SL
tF 0.30 0.23 + 0.033*SL 0.24 + 0.029*SL 0.20 + 0.031*SL
tPLH 0.23 0.19 + 0.021"SL 0.19 + 0.019*SL 0.20 + 0.019*SL
tPHL 0.61 0.56 + 0.024*SL 0.58 + 0.017°SL 0.62 + 0.015"SL

EtoY R 0.27 0.19 + 0.040"SL 0.18 + 0.043*SL 0.15 + 0.045*SL
= 0.30 0.24 + 0.027"SL 0.23 + 0.030"SL 0.20 + 0.031*SL

*Rangel : 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:1B:2
Maximum Fanout (Rec. SL):
- XN2: 28
- XN2D2: 56
- XN2D3: 84
- XN2D5: 140
Gate Count:
- XN2: 3
- XN2D2: 4
- XN2D3: 4
- XN2D5: 5
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Truth Table
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.28 0.20 + 0.040*SL 0.21 + 0.037*SL 0.21 + 0.037*SL
tPHL 0.46 0.39 + 0.032*SL 0.43 + 0.020*SL 0.50 + 0.016*SL

AtoY R 0.27 0.11 +0.078"SL 0.09 + 0.085SL 0.06 + 0.086°SL
tF 0.21 0.13 + 0.039*SL 0.16 + 0.030*SL 0.13 +0.031*SL
tPLH 0.19 0.11 + 0.040*SL 0.12 + 0.037*SL 0.12 + 0.037*SL
tPHL 0.37 0.31 +0.028*SL 0.34 +0.019*SL 0.39 + 0.016*SL

BloY tR 0.27 0.11 + 0.081*SL 0.09 + 0.085*SL 0.06 + 0.086*SL
tF 0.17 0.10 + 0.036*SL 0.11 + 0.031*SL 0.10 + 0.032*SL

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

XN2D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsiliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.28 0.24 + 0.022*SL 0.24 + 0.019*SL 0.25 + 0.018*SL
tPHL 0.47 0.43 + 0.019*SL 0.45 + 0.013*SL 0.51 + 0.009*SL

AtoY R 0.19 0.12 + 0.034*SL 0.11 + 0.041°SL 0.09 + 0.042°SL
tF 0.19 0.15 + 0.018*SL 0.16 + 0.016*SL 0.17 + 0.015*SL
tPLH 0.20 0.15 + 0.023*SL 0.17 + 0.018*SL 0.17 + 0.018*SL
tPHL 0.37 0.34 + 0.018*SL 0.35+0.012*SL 0.41 + 0.009*SL

BtoY R 0.19 0.13 + 0.032*SL 0.10 + 0.041*SL 0.09 + 0.042*SL
tF 0.15 0.10 + 0.022*SL 0.12 +0.017*SL 0.14 + 0.016*SL

*Rangel : 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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyg[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.30 0.27 + 0.017*SL 0.28 + 0.013*SL 0.29 + 0.013*SL
tPHL 0.49 0.46 + 0.015*SL 0.48 + 0.010*SL 0.53 + 0.007*SL

AtoY tR 0.18 0.13 + 0.027*SL 0.12 + 0.028*SL 0.11 + 0.029*SL
tF 0.19 0.16 + 0.017*SL 0.18 + 0.012*SL 0.20 + 0.011*SL
tPLH 0.23 0.20 + 0.016*SL 0.21 + 0.013*SL 0.22 + 0.013*SL
tPHL 0.39 0.36 + 0.014*SL 0.37 + 0.009*SL 0.42 + 0.007*SL

BtoY tR 0.18 0.13 + 0.025*SL 0.12 + 0.029*SL 0.11 + 0.029*SL
tF 0.15 0.12 + 0.017*SL 0.13 +0.013*SL 0.16 + 0.011*SL

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

XN2D5 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.36 0.34 + 0.010"SL 0.34 + 0.009*SL 0.36 + 0.008*SL
tPHL 0.54 0.52 + 0.011°SL 0.53 + 0.007*SL 0.57 + 0.005*SL

AtoY R 0.18 0.14 + 0.018*SL 0.14 + 0.017°SL 0.15 + 0.017*SL
tF 0.21 0.19 + 0.012*SL 0.20 + 0.008*SL 0.22 + 0.007*SL
tPLH 0.30 0.28 + 0.008"SL 0.28 + 0.009"SL 0.30 + 0.008*SL
tPHL 0.43 0.41 + 0.011"SL 0.42 + 0.007*SL 0.45 + 0.005*SL

BloY R 0.19 0.16 + 0.013*SL 0.15 + 0.017*SL 0.15 + 0.017*SL
tF 0.18 0.15 + 0.016"SL 0.17 + 0.008*SL 0.20 + 0.007SL

*Rangel : 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 il
-XN3D2: A, C:2 C
B: 1 KNN3
Maximum Fanout (Rec. SL):
- XN3: 28
- XN3D2: 84 Symbol
Gate Count:
-XN3:5
- XN3D2: 6
A B C 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
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_la:yz[%s(’)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.37 + 0.044°SL 0.39 + 0.038*SL 0.40 + 0.037"SL
tPHL 0.20 0.14 + 0.028"SL 0.17 + 0.018"SL 0.22 + 0.016"SL

AtoY R 0.27 0.10 + 0.086*SL 0.10 + 0.085"SL 0.07 + 0.086*SL
tF 017 0.10 + 0.036"SL 0.12 + 0.031"SL 0.10 + 0.032"SL
tPLH 0.68 0.60 + 0.041"SL 0.61 + 0.037°SL 0.61 + 0.037"SL
tPHL 0.42 0.36 + 0.031"SL 0.40 + 0.019"SL 0.44 + 0.016"SL

BtoY R 0.27 0.12 + 0.078"SL 0.10 + 0.085"SL 0.06 + 0.087*SL
i 0.18 0.10 + 0.040"SL 0.13 + 0.031"SL 0.11 + 0.032"SL
tPLH 0.58 0.49 + 0.041°SL 0.51 + 0.037°SL 0.51 + 0.037°SL
tPHL 0.34 0.27 + 0.032"SL 0.31 + 0.019"SL 0.36 + 0.016"SL

CloY R 0.26 0.11 + 0.080"SL 0.09 + 0.085*SL 0.06 + 0.087*SL
i 0.18 0.09 + 0.043"SL 0.13 + 0.030"SL 0.11 + 0.032"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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Gﬂa:yg[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.49 0.45 + 0.016*SL 0.46 + 0.014*SL 0.49 + 0.012"SL
tPHL 0.25 0.21 + 0.016*SL 0.23 + 0.009*SL 0.28 + 0.007°SL

AtoY R 0.20 0.15 + 0.025"SL 0.14 + 0.027*SL 0.13 + 0.028*SL
iF 0.19 0.17 + 0.009*SL 0.17 + 0.011*SL 0.20 + 0.010"SL
tPLH 0.69 0.66 + 0.016*SL 0.66 + 0.013*SL 0.68 + 0.012*SL
tPHL 0.45 0.42 + 0.014*SL 0.44 + 0.009*SL 0.49 + 0.007°SL

BtoY R 017 0.12 + 0.026"SL 0.12 + 0.027°SL 0.10 + 0.028*SL
i 017 0.13 + 0.018*SL 0.15 + 0.012*SL 0.19 + 0.010"SL
tPLH 058 0.56 + 0.012*SL 0.56 + 0.013*SL 0.58 + 0.012*SL
tPHL 0.36 0.33 + 0.014*SL 0.35 + 0.009*SL 0.40 + 0.007"SL

S R 017 0.11 + 0.029*SL 0.12 + 0.027*SL 0.10 + 0.028*SL
i 017 0.14 + 0.016*SL 0.15 + 0.012*SL 0.18 + 0.010"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):
- X02: 28
- XO2D2: 56
- XO2D3: 84
- XO2D5: 140
Gate Count:
O 3 Symbol
- X02D2: 4
- XO2D3: 4
- XO2D5: 5

A B Y
0 0 0
0 1 1
1 0 1
1 1 0

Truth Table

A o—a @c\r T
E
A W\r 4 Y

Ainymet
v

BD - oF

Schematic
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X02/X02D2
2 Input Exclusive OR with 1X Drive or 2X Drive

X0O2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.51 0.43 + 0.040*SL 0.44 + 0.037*SL 0.44 + 0.037*SL
tPHL 0.27 0.21 + 0.030*SL 0.24 + 0.019*SL 0.29 + 0.016*SL

AtoY R 0.25 0.10 + 0.075°SL 0.07 + 0.086"SL 0.05 + 0.087°SL
tF 0.17 0.10 + 0.036*SL 0.11 + 0.031*SL 0.11 + 0.032*SL
tPLH 0.43 0.35 + 0.040*SL 0.36 + 0.037*SL 0.36 + 0.037*SL
tPHL 0.20 0.15 + 0.027*SL 0.17 + 0.018*SL 0.22 + 0.016*SL

BtoY R 0.25 0.09 + 0.079*SL 0.07 + 0.086*SL 0.06 + 0.087*SL
tF 0.17 0.10 + 0.035*SL 0.12 + 0.031*SL 0.10 + 0.032*SL

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

X02D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds(aLliyz‘[%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.50 0.46 + 0.020*SL 0.47 + 0.019*SL 0.48 + 0.018*SL
tPHL 0.27 0.24 +0.018*SL 0.25 +0.012*SL 0.31 + 0.009*SL

AtoY tR 0.18 0.11 + 0.034*SL 0.09 + 0.041*SL 0.07 + 0.042*SL
tF 0.15 0.11 + 0.021*SL 0.12 +0.017*SL 0.15 + 0.016*SL
tPLH 0.42 0.38 + 0.020*SL 0.38 + 0.019*SL 0.39 +0.018*SL
tPHL 0.22 0.19 + 0.014*SL 0.20 + 0.012*SL 0.25 + 0.009*SL

BloY tR 0.18 0.10 + 0.037*SL 0.09 + 0.041*SL 0.07 + 0.042*SL
tF 0.17 0.13 +0.019*SL 0.14 + 0.016*SL 0.15 + 0.015*SL

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

HDA10000-3.3V/3.3V
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.52 0.49 + 0.016*SL 0.50 + 0.013*SL 0.51 + 0.012*SL
tPHL 0.30 0.27 + 0.013*SL 0.28 + 0.010*SL 0.33 + 0.007*SL

AtoY R 0.17 0.10 + 0.031*SL 0.11 + 0.028*SL 0.09 + 0.029°SL
tF 0.17 0.14 + 0.014*SL 0.15 + 0.012*SL 0.17 + 0.011*SL
tPLH 0.43 0.40 + 0.016*SL 0.41 + 0.013*SL 0.42 + 0.012*SL
tPHL 0.25 0.21 + 0.016*SL 0.24 + 0.009*SL 0.29 + 0.007*SL

BloY R 0.17 0.11 + 0.028*SL 0.11 + 0.028*SL 0.09 + 0.029"SL
tF 0.19 0.15 + 0.017*SL 0.17 + 0.012*SL 0.19 + 0.011*SL

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

X02D5 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.56 0.54 + 0.008*SL 0.54 + 0.008*SL 0.55 + 0.008*SL
tPHL 0.34 0.32 + 0.011*SL 0.33 + 0.007*SL 0.37 + 0.005*SL

AtoY R 0.17 0.15 + 0.013"SL 0.13 + 0.017°SL 0.12 + 0.017°SL
tF 0.20 0.17 + 0.012*SL 0.18 + 0.008*SL 0.21 + 0.007*SL
tPLH 0.47 0.45 + 0.011*SL 0.46 + 0.008*SL 0.47 + 0.008*SL
tPHL 0.30 0.28 + 0.012*SL 0.29 + 0.007*SL 0.33 + 0.005*SL

BloY R 0.17 0.14 + 0.014*SL 0.14 + 0.017*SL 0.13 + 0.017*SL
tF 0.22 0.20 + 0.009*SL 0.20 + 0.008*SL 0.22 + 0.007*SL

*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00 < SL
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XO3/X03D3
3 Input Exclusive OR with 1X Drive or 3X Drive

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):
- X03: 28
- XO3D2: 84
Gate Count:
X035 Symbol
- XO3D2: 6
A B C Y
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1
Truth Table
AT I A W" Y

BC ’“@c"

{EHJ{}J

ch

Schematic

I
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X0O3/X03D3
3 Input Exclusive OR with 1X Drive or 3X Drive

XO3 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %‘iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.14 + 0.044*SL 0.16 + 0.038*SL 0.18 + 0.037*SL
tPHL 0.36 0.31 + 0.028*SL 0.33 + 0.019*SL 0.39 + 0.016*SL

AtoY R 0.29 0.13 + 0.078*SL 0.11 + 0.085SL 0.08 + 0.086°SL
tF 0.17 0.10 + 0.035*SL 0.12 + 0.031*SL 0.10 + 0.032*SL
tPLH 0.43 0.35 + 0.044*SL 0.36 + 0.038*SL 0.38 + 0.037*SL
tPHL 0.61 0.53 + 0.040*SL 0.58 + 0.024*SL 0.70 + 0.018*SL

BloY tR 0.30 0.14 + 0.079*SL 0.13 + 0.084*SL 0.08 + 0.086*SL
tF 0.27 0.18 + 0.046*SL 0.22 + 0.033*SL 0.25 + 0.031*SL
tPLH 0.37 0.29 + 0.043*SL 0.30 + 0.038*SL 0.31 + 0.037*SL
tPHL 0.50 0.42 + 0.039*SL 0.47 + 0.024*SL 0.58 + 0.018*SL

CtoY R 0.30 0.14 + 0.081*SL 0.13 + 0.084*SL 0.08 + 0.086*SL
tF 0.24 0.14 + 0.046*SL 0.18 + 0.033*SL 0.22 + 0.031*SL

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

XO3D3 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?iyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.28 0.25 + 0.017*SL 0.26 + 0.014*SL 0.29 + 0.012*SL
tPHL 0.38 0.36 + 0.014*SL 0.37 + 0.009*SL 0.42 + 0.007*SL

AtoY R 0.20 0.14 + 0.032SL 0.15 + 0.027*SL 0.15 + 0.027*SL
tF 0.16 0.11 + 0.020*SL 0.14 + 0.012*SL 0.17 + 0.011*SL
tPLH 0.46 0.42 + 0.019"SL 0.43 + 0.014*SL 0.46 + 0.012*SL
tPHL 0.64 0.60 + 0.019*SL 0.62 + 0.012*SL 0.68 + 0.009*SL

BloY R 0.22 0.16 + 0.027*SL 0.16 + 0.027°SL 0.15 + 0.027°SL
i 0.26 0.21 + 0.022*SL 0.24 + 0.013*SL 0.27 + 0.011*SL
tPLH 0.40 0.36 + 0.018*SL 0.37 + 0.014*SL 0.40 + 0.012*SL
tPHL 051 0.47 + 0.019*SL 0.50 + 0.012*SL 0.56 + 0.009*SL

Cloy R 0.21 0.15 + 0.031*SL 0.17 + 0.027"SL 0.15 + 0.027*SL
i 0.22 0.19 + 0.016*SL 0.19 + 0.014*SL 0.25 + 0.012*SL

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

HDA10000-3.3V/3.3V
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DC4/DC4D2/DC4D4
2>4 Non-Inverting Decoder with 1X Drive, 2X Drive or 4X Drive

Inputs: SO, S1 D4 7a u
Outputs: YO, Y1, Y2, Y3
Input Loading (SL): B 54 LA —
-DC4: Al : 3
- DC4D2: All: 3 Y2 —H
- DC4D4: All: 3 51
Maximum Fanout (Rec. SL): vil—n
- DC4: 28
- DC4D2: 56
- DC4D4: 112 Symbol
Gate Count:
-DC4: 7
- DC4D2: 9
- DC4D4: 13
S1 SO 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
S g nand2 ke u = @c"’ Y
A @c‘f A
g i
g nandz e A @0"’ ¥
i
=1 : A
g handz p il A %\" Y7
A e i
A
g hand2 Y 4 %\" Y3

Schematic

3-186
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.




DC4
2>4 Non-Inverting Decoder with 1X Drive

DC4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.48 0.41 + 0.038"SL 0.42 + 0.036"SL 0.41 + 0.036"SL
tPHL 0.20 0.15 + 0.023"SL 0.17 + 0.017°SL 0.18 + 0.016"SL

SOto YO R 0.24 0.07 + 0.084*SL 0.08 + 0.083"SL 0.05 + 0.085°SL
tF 0.13 0.05 + 0.042"SL 0.08 + 0.032"SL 0.04 + 0.034*SL
tPLH 0.49 0.41 + 0.039"SL 0.42 + 0.037°SL 0.42 + 0.036"SL
tPHL 0.23 0.19 + 0.023"SL 0.21 + 0.017°SL 0.22 + 0.016"SL

Slto Y0 R 0.24 0.08 + 0.080"SL 0.07 + 0.083*SL 0.05 + 0.085"SL
tF 0.14 0.07 + 0.032"SL 0.07 + 0.033"SL 0.05 + 0.034"SL
tPLH 0.21 0.13 + 0.039"SL 0.14 + 0.037*SL 0.14 + 0.036"SL
tPHL 0.29 0.25 + 0.025"SL 0.27 + 0.017°SL 0.28 + 0.016"SL

SOto Y1 R 0.25 0.08 + 0.085*SL 0.09 + 0.083*SL 0.06 + 0.084*SL
tF 0.15 0.08 + 0.031"SL 0.08 + 0.033"SL 0.05 + 0.034"SL
tPLH 0.49 0.41 + 0.039"SL 0.42 + 0.037*SL 0.42 + 0.036*SL
tPHL 0.24 0.19 + 0.024*SL 0.21 + 0.017°SL 0.23 + 0.016"SL

SltoYl R 0.24 0.08 + 0.081%SL 0.07 + 0.083*SL 0.05 + 0.085*SL
i 0.14 0.08 + 0.029"SL 0.07 + 0.033"SL 0.05 + 0.034"SL
PLH 0.49 0.41 + 0.038"SL 0.42 + 0.036"SL 0.41 + 0.036"SL
tPHL 0.20 0.15 + 0.023"SL 0.17 + 0.017°SL 0.18 + 0.016"SL

S0to Y2 R 0.24 0.07 + 0.084*SL 0.08 + 0.083*SL 0.05 + 0.085*SL
tF 0.13 0.05 + 0.042*SL 0.08 + 0.032*SL 0.04 + 0.034*SL
tPLH 0.18 0.10 + 0.040"SL 0.11 + 0.036"SL 0.12 + 0.036"SL
tPHL 0.35 0.30 + 0.025"SL 0.32 + 0.017°SL 0.33 + 0.016"SL

SltoY2 R 0.26 0.10 + 0.081*SL 0.09 + 0.083*SL 0.06 + 0.084*SL
tF 0.16 0.10 + 0.031*SL 0.09 + 0.032*SL 0.05 + 0.034*SL
tPLH 0.21 0.13 + 0.039"SL 0.14 + 0.037°SL 0.14 + 0.036"SL
tPHL 0.29 0.24 + 0.025"SL 0.27 + 0.017°SL 0.28 + 0.016"SL

SOto Y3 R 0.25 0.08 + 0.085*SL 0.09 + 0.083"SL 0.06 + 0.084*SL
tF 0.15 0.08 + 0.032"SL 0.08 + 0.032"SL 0.05 + 0.034*SL
tPLH 0.18 0.10 + 0.040"SL 0.11 + 0.036*SL 0.11 + 0.036"SL
tPHL 0.35 0.30 + 0.025"SL 0.32 + 0.017°SL 0.34 + 0.016"SL

SltoY3 R 0.26 0.09 + 0.082*SL 0.09 + 0.083*SL 0.06 + 0.084*SL
tF 0.16 0.10 + 0.031"SL 0.09 + 0.032"SL 0.06 + 0.034*SL

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

HDA10000-3.3V/3.3V

3-187

© 1997 ASPEC Technology, Inc.




DC4D2

2>4 Non-Inverting Decoder with 2X Drive

DC4D2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.48 0.44 + 0.022*SL 0.45 + 0.019*SL 0.45 + 0.019*SL
tPHL 0.21 0.18 + 0.015*SL 0.20 + 0.010°SL 0.22 + 0.009°SL
S0to YO R 017 0.08 + 0.045*SL 0.09 + 0.044*SL 0.07 + 0.045*SL
iF 011 0.07 + 0.021*SL 0.09 + 0.017*SL 0.08 + 0.017*SL
PLH 0.49 0.44 + 0.022°SL 0.45 + 0.019*SL 0.46 + 0.019*SL
tPHL 0.25 0.22 + 0.015*SL 0.23 + 0.010*SL 0.26 + 0.008*SL
S1to Y0 R 0.18 0.10 + 0.042*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
iF 012 0.08 + 0.021%SL 0.10 + 0.016"SL 0.08 + 0.017*SL
tPLH 0.22 0.18 + 0.023*SL 0.19 + 0.019*SL 0.20 + 0.019*SL
tPHL 0.32 0.29 + 0.014*SL 0.30 + 0.010*SL 0.33 + 0.008*SL
S0to Y1 R 0.18 0.10 + 0.044*SL 0.10 + 0.044*SL 0.07 + 0.045*SL
iF 0.14 0.11 + 0.014*SL 0.10 + 0.016*SL 0.09 + 0.017*SL
tPLH 0.49 0.44 + 0.022°SL 0.45 + 0.019*SL 0.46 + 0.019*SL
tPHL 0.25 0.22 + 0.015"SL 0.23 + 0.010*SL 0.26 + 0.008*SL
Slto Yl R 0.18 0.10 + 0.041*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
tF 0.12 0.08 + 0.020*SL 0.10 + 0.016"SL 0.07 + 0.017"SL
tPLH 0.48 0.44 + 0.022"SL 0.45 + 0.019*SL 0.45 + 0.019*SL
tPHL 0.21 0.18 + 0.015*SL 0.20 + 0.010°SL 0.21 + 0.009SL
S0to Y2 R 0.17 0.08 + 0.045*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
tF 011 0.07 + 0.022*SL 0.09 + 0.017*SL 0.08 + 0.017*SL
tPLH 0.19 0.14 + 0.023*SL 0.15 + 0.019*SL 0.16 + 0.019*SL
tPHL 0.37 0.33 + 0.016"SL 0.35 + 0.010*SL 0.38 + 0.008*SL
SltoY2 R 0.20 0.12 + 0.040*SL 0.11 + 0.043*SL 0.07 + 0.045+SL
iF 0.15 0.12 + 0.014*SL 0.11 + 0.016*SL 0.10 + 0.017*SL
PLH 0.22 0.18 + 0.023*SL 0.19 + 0.019*SL 0.20 + 0.019*SL
tPHL 0.32 0.29 + 0.015*SL 0.30 + 0.010*SL 0.33 + 0.008*SL
S0to Y3 R 0.18 0.10 + 0.044*SL 0.10 + 0.044*SL 0.07 + 0.045*SL
iF 0.14 0.11+ 0.017*SL 0.11 + 0.016*SL 0.09 + 0.017*SL
PLH 0.19 0.14 + 0.022°SL 0.15 + 0.019*SL 0.16 + 0.019*SL
tPHL 0.36 0.33 + 0.016°SL 0.35 + 0.010*SL 0.39 + 0.008*SL
SltoY3 R 0.20 0.12 + 0.040*SL 0.11 + 0.043*SL 0.07 + 0.045*SL
iF 0.15 0.12 + 0.014*SL 0.11 + 0.016*SL 0.10 + 0.017*SL

*Rangel : SL <3.00, *Range2:3.00 £ 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 053 0.50 + 0.013*SL 0.51 + 0.010°SL 0.53 + 0.010*SL
tPHL 0.26 0.24 + 0.008*SL 0.25 + 0.006*SL 0.28 + 0.005*SL

S0to Y0 R 0.16 0.11 + 0.025*SL 0.12 + 0.021%SL 0.11 + 0.022*SL
i 0.13 0.11 + 0.009*SL 0.11 + 0.009*SL 0.13 + 0.008*SL
tPLH 053 0.50 + 0.012*SL 0.51 + 0.010"SL 052 + 0.010"SL
tPHL 0.29 0.27 + 0.009*SL 0.28 + 0.007*SL 0.32 + 0.005*SL

Slto YO R 0.16 0.12 + 0.021*SL 0.11 + 0.022*SL 0.11 + 0.022*SL
" 0.14 0.14 + 0.004*SL 0.12 + 0.009*SL 0.16 + 0.008*SL
tPLH 0.29 0.27 + 0.012*SL 0.27 + 0.010"SL 0.29 + 0.009*SL
tPHL 0.38 0.36 + 0.010*SL 0.37 + 0.006*SL 0.40 + 0.005*SL

S0to Y1 R 0.16 0.13 + 0.018*SL 0.12 + 0.022*SL 0.12 + 0.021*SL
= 0.16 0.14 + 0.008*SL 0.14 + 0.008*SL 0.13 + 0.008*SL
tPLH 052 0.50 + 0.012*SL 0.50 + 0.010*SL 0.52 + 0.009*SL
tPHL 0.29 0.27 + 0.010*SL 0.28 + 0.007*SL 0.32 + 0.005*SL

SltoYl R 0.15 0.11 + 0.021°SL 0.11 + 0.021*SL 0.12 + 0.021%SL
= 0.14 0.12 + 0.008*SL 0.12 + 0.009*SL 0.15 + 0.008*SL
tPLH 053 0.50 + 0.013*SL 0.51 + 0.010°SL 0.53 + 0.010*SL
tPHL 0.26 0.24 + 0.008*SL 0.25 + 0.006*SL 0.28 + 0.005*SL

SOto Y2 R 0.16 0.11 + 0.025"SL 0.12 + 0.021*SL 0.11 + 0.022*SL
tF 0.13 0.11 + 0.009*SL 0.11 + 0.009*SL 0.13 + 0.008*SL
tPLH 0.24 0.22 + 0.011%SL 0.22 + 0.010°SL 0.24 + 0.009°SL
tPHL 0.42 0.40 + 0.010*SL 0.41 + 0.007*SL 0.44 + 0.005*SL

SltoY2 R 0.16 0.13 + 0.018*SL 0.12 + 0.022*SL 0.12 + 0.022*SL
i 0.16 0.14 + 0.010*SL 0.15 + 0.008*SL 0.16 + 0.008*SL
tPLH 0.29 0.27 + 0.012*SL 0.27 + 0.010"SL 0.29 + 0.009*SL
tPHL 0.38 0.36 + 0.010"SL 0.37 + 0.006*SL 0.40 + 0.005*SL

S0to Y3 R 0.17 0.13 + 0.018*SL 0.12 + 0.022*SL 0.12 + 0.021*SL
tF 0.16 0.14 + 0.008*SL 0.14 + 0.008*SL 0.13 + 0.008*SL
tPLH 0.25 0.22 + 0.012*SL 0.23 + 0.010"SL 0.24 + 0.009*SL
tPHL 0.41 0.39 + 0.012°SL 0.41 + 0.007*SL 0.44 + 0.005*SL

Slo Y3 R 0.17 0.13 + 0.018*SL 0.12 + 0.021*SL 0.12 + 0.021*SL
= 0.16 0.14 + 0.010"SL 0.14 + 0.009*SL 0.16 + 0.008*SL

*Rangel : SL <3.00, *Range2:3.00 = SL £20.00, *Range3:20.00 < SL
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DC41/DC41D2/DC41D4

2>4 Inverting Decoder with 1X Drive, 2X Drive or 4X Drive

Inputs: SO, S1

Outputs: YNO, YN1, YN2, YN3 wHA D—m
Input Loading (SL):
-DC4l: Al : 3 50 TR D—a
- DC4ID2: All: 3 .
o DC4ID4: All: 3 = =1
Maximum Fanout (Rec. SL): YT O—m
- DCA4l: 28
- DC4ID2: 56
- DCA4ID4: 112 Symbol
Gate Count:
-DC4l: 5
- DC4ID2: 9
- DC4ID4: 13
S1 SO YNO YN1 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
S8 5 B @DY—DYNE
A @c\r A
. @D*—Dw\n
S1 00— & y
g lhandz Y2
Ay et
A
; @D"—Dvm
Schematic
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DCA4|
2>4 Inverting Decoder with 1X Drive

DC4l Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.18 0.10 + 0.039*SL 0.11 + 0.036*SL 0.09 + 0.037*SL
tPHL 0.38 0.32 + 0.034"SL 0.34 + 0.026"SL 0.35 + 0.026"SL

S0to YNO R 0.27 0.09 + 0.088*SL 0.11 + 0.082"SL 0.07 + 0.084*SL
iF 0.22 0.11 + 0.057"SL 0.11 + 0.056"SL 0.07 + 0.058"SL
tPLH 0.21 0.13 + 0.038*SL 0.14 + 0.036*SL 0.13 + 0.036*SL
tPHL 0.39 0.32 + 0.034"SL 0.34 + 0.026"SL 0.35 + 0.026"SL

S1to YNO R 0.30 0.15 + 0.079*SL 0.13 + 0.083*SL 0.11 + 0.084*SL
iF 0.22 0.11 + 0.056"SL 0.11 + 0.056"SL 0.06 + 0.058"SL
tPLH 0.29 0.19 + 0.049"SL 0.22 + 0.038"SL 0.24 + 0.037°SL
tPHL 0.12 0.02 + 0.047°SL 0.08 + 0.030"SL 0.15 + 0.026"SL

SO0 to YNI R 0.40 0.24 + 0.080*SL 0.24 + 0.081*SL 0.12 + 0.087"SL
iF 0.37 0.25 + 0.058*SL 0.27 + 0.052*SL 0.19 + 0.056"SL
tPLH 0.22 0.14 + 0.039"SL 0.14 + 0.037°SL 0.14 + 0.038"SL
tPHL 0.39 0.33 + 0.031"SL 0.34 + 0.026*SL 0.35 + 0.026*SL

SltoYNI R 0.32 0.15 + 0.083*SL 0.14 + 0.087*SL 0.11 + 0.088*SL
IF 0.22 0.12 + 0.054*SL 0.11 + 0.056*SL 0.06 + 0.059"SL
tPLH 0.18 0.10 + 0.039"SL 0.11 + 0.036"SL 0.09 + 0.037"SL
tPHL 0.39 0.32 + 0.033"SL 0.34 + 0.026"SL 0.35 + 0.026"SL

S0to YN2 R 0.27 0.09 + 0.089"SL 0.11 + 0.082"SL 0.07 + 0.084*SL
iF 0.22 0.11 + 0.057"SL 0.11 + 0.056"SL 0.07 + 0.058"SL
tPLH 0.33 0.24 + 0.042"SL 0.26 + 0.036"SL 0.26 + 0.036"SL
tPHL 0.08 ~0.01 + 0.041*SL 0.03 + 0.028"SL 0.08 + 0.026"SL

S1to YN2 R 0.44 0.30 + 0.072*SL 0.28 + 0.077"SL 0.16 + 0.083"SL
iF 0.34 0.24 + 0.048"SL 0.23 + 0.052"SL 0.14 + 0.057"SL
tPLH 0.29 0.19 + 0.049*SL 0.22 + 0.038*SL 0.24 + 0.037*SL
tPHL 0.12 0.02 + 0.047°SL 0.08 + 0.030"SL 0.15 + 0.026"SL

SOto YN3 R 0.40 0.24 + 0.080*SL 0.24 + 0.081"SL 0.12 + 0.087*SL
iF 0.37 0.25 + 0.058"SL 0.27 + 0.052"SL 0.19 + 0.056"SL
tPLH 0.33 0.25 + 0.043*SL 0.27 + 0.037*SL 0.27 + 0.037*SL
tPHL 0.07 -0.01 + 0.042*SL 0.03 + 0.028"SL 0.08 + 0.026"SL

S1to YN3 R 0.45 0.30 + 0.075*SL 0.28 + 0.081*SL 0.17 + 0.087*SL
iF 0.34 0.24 + 0.049"SL 0.23 + 0.053"SL 0.14 + 0.057"SL

*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00<SL
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DC4ID2

2>4 Inverting Decoder with 2X Drive

DC4ID2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsila:yz[%s(’)] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 013 0.09 + 0.021*SL 0.09 + 0.019*SL 0.10 + 0.019*SL
tPHL 0.45 0.41 + 0.018"SL 0.43 + 0.011°SL 0.47 + 0.009°SL
S0to YNO R 0.18 0.09 + 0.045*SL 0.09 + 0.044*SL 0.06 + 0.045*SL
tF 017 0.13 + 0.020*SL 0.14 + 0.016SL 0.13 + 0.017*SL
PLH 0.16 0.12 + 0.022"SL 0.13 + 0.019"SL 0.13 + 0.019°SL
tPHL 0.41 0.38 + 0.018"SL 0.40 + 0.011°SL 0.45 + 0.009"SL
S1to YNO R 0.18 0.09 + 0.048"SL 0.10 + 0.044*SL 0.07 + 0.045*SL
iF 0.16 0.13 + 0.019°SL 0.13 + 0.017°SL 0.14 + 0.017°SL
PLH 0.43 0.39 + 0.022"SL 0.40 + 0.019"SL 0.40 + 0.019*SL
tPHL 0.29 0.25 + 0.019*SL 0.28 + 0.011°SL 0.33 + 0.009°SL
SOto YNI R 017 0.08 + 0.043*SL 0.07 + 0.044*SL 0.05 + 0.045*SL
i 0.15 0.11 + 0.021°SL 0.13 + 0.017°SL 0.13 + 0.017"SL
tPLH 0.16 0.12 + 0.022*SL 0.13 + 0.019*SL 0.13 + 0.019*SL
tPHL 0.41 0.38 + 0.018*SL 0.40 + 0.011*SL 0.45 + 0.009*SL
S1to YN1 R 0.18 0.09 + 0.044*SL 0.09 + 0.044*SL 0.07 + 0.045"SL
tF 0.16 0.13 + 0.018*SL 0.13 + 0.017°SL 0.14 + 0.017°SL
tPLH 0.13 0.09 + 0.021*SL 0.09 + 0.019*SL 0.10 + 0.019*SL
tPHL 0.45 0.41 + 0.018"SL 0.43 + 0.011°SL 0.47 + 0.009°SL
S0 to YN2 R 0.18 0.09 + 0.047°SL 0.10 + 0.043"SL 0.06 + 0.045"SL
i 017 0.13 + 0.019°SL 0.14 + 0.016°SL 0.13 + 0.017*SL
tPLH 0.46 0.42 + 0.021*SL 0.42 + 0.019*SL 0.43 + 0.019*SL
tPHL 0.31 0.28 + 0.018"SL 0.30 + 0.011°SL 0.35 + 0.009°SL
S1to YN2 R 017 0.08 + 0.045*SL 0.08 + 0.044*SL 0.05 + 0.046*SL
tF 0.16 0.11 + 0.025*SL 0.13 + 0.016*SL 0.13 + 0.017*SL
PLH 0.44 0.39 + 0.022"SL 0.40 + 0.019"SL 0.40 + 0.019°SL
tPHL 0.29 0.25 + 0.019"SL 0.28 + 0.011°SL 0.33 + 0.009*SL
SO to YN3 R 017 0.08 + 0.043*SL 0.08 + 0.044*SL 0.05 + 0.045*SL
iF 0.16 0.11 + 0.021%SL 0.13 + 0.017*SL 0.13 + 0.017°SL
tPLH 0.46 0.42 + 0.021°SL 0.42 + 0.019"SL 0.43 + 0.019°SL
tPHL 0.32 0.28 + 0.020°SL 0.30 + 0.011%SL 0.35 + 0.009°SL
S1to YN3 R 017 0.08 + 0.044*SL 0.08 + 0.044*SL 0.05 + 0.046*SL
i 0.16 0.11 + 0.024"SL 0.13 + 0.017°SL 0.14 + 0.017°SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL <20.00, *Range3:20.00 < SL
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DC41D4

2>4 Inverting Decoder with 4X Drive

DC4ID4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.19 0.16 + 0.011*SL 0.17 + 0.010°SL 0.17 + 0.009*SL
tPHL 0.54 0.51 + 0.012°SL 0.53 + 0.007*SL 0.56 + 0.006"SL
S0to YNO R 0.15 0.10 + 0.027*SL 0.11 + 0.021°SL 0.09 + 0.022*SL
iF 0.21 0.18 + 0.015*SL 0.20 + 0.009*SL 0.22 + 0.008*SL
PLH 0.21 0.19 + 0.009*SL 0.19 + 0.010*SL 0.20 + 0.009"SL
tPHL 0.50 0.48 + 0.010°SL 0.49 + 0.008*SL 0.53 + 0.006*SL
S1to YNO R 0.15 0.12 + 0.017*SL 0.11 + 0.021*SL 0.09 + 0.022*SL
iF 0.21 0.19 + 0.010*SL 0.20 + 0.009*SL 0.21 + 0.008"SL
tPLH 0.46 0.44 + 0.010*SL 0.44 + 0.010°SL 0.45 + 0.010"SL
tPHL 0.39 0.37 + 0.0117SL 0.38 + 0.008*SL 0.42 + 0.006*SL
SO to YNI R 0.14 0.10 + 0.021%SL 0.10 + 0.021*SL 0.08 + 0.022*SL
iF 021 0.19 + 0.011*SL 0.19 + 0.009*SL 0.21 + 0.008"SL
tPLH 021 0.19 + 0.010*SL 0.19 + 0.010°SL 0.20 + 0.009*SL
tPHL 0.50 0.48 + 0.011*SL 0.49 + 0.008*SL 0.53 + 0.006*SL
S1to YN1 R 0.15 0.12 + 0.015"SL 0.10 + 0.022"SL 0.09 + 0.022*SL
tF 0.21 0.19 + 0.009*SL 0.19 + 0.009*SL 0.21 + 0.008*SL
tPLH 0.19 0.16 + 0.011*SL 0.17 + 0.010*SL 0.17 + 0.010*SL
tPHL 0.54 0.51 + 0.012*SL 0.53 + 0.007*SL 0.56 + 0.006"SL
S0 to YN2 R 0.15 0.09 + 0.028"SL 0.12 + 0.021°SL 0.08 + 0.022*SL
tF 021 0.18 + 0.015°SL 0.20 + 0.009*SL 0.21 + 0.008*SL
tPLH 0.49 0.46 + 0.012*SL 0.47 + 0.010*SL 0.48 + 0.010*SL
tPHL 0.41 0.38 + 0.012°SL 0.39 + 0.008*SL 0.44 + 0.006"SL
S1to YN2 R 013 0.10 + 0.018*SL 0.09 + 0.022*SL 0.08 + 0.022*SL
iF 0.20 0.19 + 0.009*SL 0.19 + 0.009*SL 0.20 + 0.008*SL
PLH 0.46 0.44 + 0.010*SL 0.44 + 0.010°SL 0.45 + 0.010"SL
tPHL 0.39 0.37 + 0.011%SL 0.38 + 0.008*SL 0.42 + 0.006*SL
SO0 to YN3 R 0.14 0.10 + 0.021"SL 0.10 + 0.021%SL 0.08 + 0.022*SL
iF 021 0.19 + 0.010*SL 0.19 + 0.009*SL 0.21 + 0.008*SL
PLH 0.49 0.46 + 0.013*SL 0.47 + 0.010°SL 0.48 + 0.009"SL
tPHL 0.41 0.39 + 0.009"SL 0.39 + 0.008*SL 0.44 + 0.006*SL
S1to YN3 R 0.14 0.10 + 0.017*SL 0.09 + 0.022*SL 0.08 + 0.022*SL
iF 0.21 0.19 + 0.013*SL 0.20 + 0.008*SL 0.20 + 0.008"SL

*Rangel : SL <3.00, *Range2:3.00 < 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, S

Output: Y
Input Loading (SL): K2
- MX2: DO, D1:1 B—Ca
S:2
- MX2D3: DO, D1:1 - D1 < v
S:2
Maximum Fanout (Rec. SL):
- MX2: 28
- MX2D3: 84
Gate Count: Symbol
- MX2: 3
- MX2D3: 4
DO D1 S Y
0 X 0 0
1 X 0 1
X 0 1 0
X 1 1 1
Truth Table

Do . }c‘f
A %Y A @CY Vv

a
o1 A WY
3 s 1=
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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.35 + 0.041°SL 0.36 + 0.037°SL 0.36 + 0.037°SL
tPHL 0.20 0.15 + 0.028*SL 0.17 + 0.019*SL 0.22 + 0.016*SL

Sty R 0.26 0.09 + 0.082*SL 0.08 + 0.085*SL 0.06 + 0.087*SL
iF 0.17 0.11 + 0.033"SL 0.11 + 0.031"SL 0.10 + 0.032*SL
tPLH 0.25 0.17 + 0.042"SL 0.18 + 0.037°SL 0.18 + 0.037°SL
tPHL 0.42 0.35 + 0.032SL 0.39 + 0.019*SL 0.44 + 0.016*SL

DOtoY R 0.27 0.11 + 0.083*SL 0.10 + 0.084*SL 0.06 + 0.087*SL
iF 0.20 0.11 + 0.041%SL 0.15 + 0.030"SL 0.12 + 0.032"SL
tPLH 0.25 0.17 + 0.042"SL 0.18 + 0.037°SL 0.18 + 0.037°SL
tPHL 0.41 0.35 + 0.032SL 0.39 + 0.019"SL 0.45 + 0.016*SL

DltoY R 0.27 0.11 + 0.083*SL 0.10 + 0.084*SL 0.06 + 0.087*SL
IF 0.20 0.12 + 0.041°SL 0.15 + 0.030"SL 0.11 + 0.032"SL

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

MX2D3 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.40 + 0.018*SL 0.41 + 0.013*SL 0.43 + 0.012*SL
tPHL 0.25 0.21 + 0.017°SL 0.24 + 0.009"SL 0.28 + 0.007°SL

StoY R 0.17 0.11 + 0.026"SL 0.11 + 0.027°SL 0.09 + 0.028*SL
i 0.20 0.18 + 0.007°SL 0.17 + 0.011°SL 0.19 + 0.010"SL
tPLH 0.27 0.24 + 0.015*SL 0.25 + 0.013"SL 0.27 + 0.012*SL
tPHL 0.46 0.43 + 0.014"SL 0.44 + 0.009"SL 0.49 + 0.007°SL

DOto Y R 0.18 0.12 + 0.029*SL 0.13 + 0.027*SL 0.11 + 0.028*SL
tF 0.19 0.18 + 0.008"SL 0.17 + 0.011°SL 0.17 + 0.011"SL
tPLH 0.27 0.23 + 0.017°SL 0.25 + 0.013"SL 0.26 + 0.012"SL
tPHL 0.45 0.42 + 0.015"SL 0.44 + 0.009"SL 0.49 + 0.007*SL

DltoY R 0.18 0.12 + 0.029*SL 0.13 + 0.027°SL 0.11 + 0.028"SL
IF 0.19 0.16 + 0.012*SL 0.17 + 0.011*SL 0.18 + 0.011%SL

*Rangel : 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, D01, D11, D02, D12,
D03, D13, S
Outputs: YO, Y1, Y2, Y3
Input Loading (SL):
- MX2X4:All: 1
- MX2D2X4:D: 1, S: 4
Maximum Fanout (Rec. SL):
- MX2X4: All : 28
- MX2D2X4: 56
Gate Count:
- MX2X4: 11
- MX2D2X4: 13

MAZ2 K4
029 Yo —=a
D19 Y1 —=a
031 Y2 —a
D11 Y3 —a
032
D12
033
D13

5

HDA10000-3.3V/3.3V

Symbol
S YO Y1 Y2 Y3
DO0O D01 D02 DO3
1 D10 D11 D12 D13
Truth Table
Do Do DE? DE3
D16 D11 D12 D13
W2 b 2 2 b 2
oa o2 oa o2
0oy Y—‘ 0oy Y—‘ 0oy —‘ oty Y
° L L L
15 1 ¥ Y3
Schematic
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MX2X4
4-Bit 2>1 Non-Inverting MUX

MX2X4 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?iyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 057 0.49 + 0.040"SL 0.50 + 0.036"SL 0.51 + 0.036"SL
tPHL 0.36 0.31 + 0.026"SL 0.33 + 0.018"SL 0.38 + 0.016"SL

StoY0 = 0.25 0.09 + 0.078*SL 0.08 + 0.084*SL 0.05 + 0.085*SL
i 0.17 0.08 + 0.042"SL 0.11 + 0.032"SL 0.09 + 0.033"SL
tPLH 0.25 0.16 + 0.041°SL 0.18 + 0.036"SL 0.18 + 0.036"SL
tPHL 0.41 0.35 + 0.032*SL 0.39 + 0.019*SL 0.44 + 0.017°SL

D00 to YO R 0.26 0.10 + 0.080*SL 0.10 + 0.083*SL 0.06 + 0.085*SL
tF 0.20 0.12 + 0.041*SL 0.15 + 0.031*SL 0.11 + 0.032*SL
tPLH 0.24 0.16 + 0.041"SL 0.18 + 0.036"SL 0.18 + 0.036"SL
tPHL 0.41 0.35 + 0.032*SL 0.38 + 0.019"SL 0.44 + 0.017"SL
D101 YO R 0.26 0.10 + 0.080*SL 0.09 + 0.083*SL 0.05 + 0.085*SL
tF 0.20 0.11 + 0.042*SL 0.15 + 0.031*SL 0.11 + 0.032*SL
tPLH 057 0.50 + 0.039"SL 0.50 + 0.036"SL 0.51 + 0.036"SL
tPHL 0.36 0.31 + 0.027°5L 0.33 + 0.018*SL 0.38 + 0.016"SL

StoYl R 0.25 0.09 + 0.078*SL 0.08 + 0.084*SL 0.05 + 0.085*SL
iF 0.17 0.08 + 0.042"SL 0.11 + 0.032"SL 0.09 + 0.033"SL
tPLH 0.25 0.17 + 0.041"SL 0.18 + 0.036*SL 0.19 + 0.036"SL
tPHL 0.41 0.35 + 0.032"SL 0.39 + 0.019"SL 0.44 + 0.017°SL

D01t Y1 R 0.27 0.11 + 0.081"SL 0.10 + 0.083*SL 0.06 + 0.085*SL
i 0.20 0.11 + 0.042"SL 0.15 + 0.031"SL 0.11 + 0.032"SL
tPLH 0.25 0.17 + 0.041"SL 0.18 + 0.036*SL 0.18 + 0.036"SL
tPHL 0.41 0.35 + 0.032"SL 0.38 + 0.019"SL 0.44 + 0.017°SL
Dilto Y1 R 0.27 0.11 + 0.080"SL 0.10 + 0.083*SL 0.06 + 0.085*SL
i 0.20 0.11 + 0.042"SL 0.15 + 0.031"SL 0.11 + 0.032"SL
tPLH 0.58 0.50 + 0.040*SL 0.51 + 0.036*SL 0.51 + 0.036"SL
tPHL 0.36 0.31 + 0.027°SL 0.33 + 0.018*SL 0.38 + 0.016"SL

StoY2 R 0.25 0.09 + 0.078*SL 0.08 + 0.084*SL 0.05 + 0.085*SL
i 0.17 0.08 + 0.042"SL 0.11 + 0.032*SL 0.09 + 0.033"SL
tPLH 0.25 0.17 + 0.041°SL 0.18 + 0.036"SL 0.19 + 0.036"SL
tPHL 0.41 0.35 + 0.032*SL 0.39 + 0.019*SL 0.44 + 0.017"SL

D02 to Y2 R 0.27 0.11 + 0.081*SL 0.10 + 0.083*SL 0.06 + 0.085*SL
tF 0.20 0.11 + 0.042*SL 0.15 + 0.031*SL 0.11 + 0.032*SL
tPLH 0.25 0.17 + 0.041°SL 0.18 + 0.036"SL 0.18 + 0.036"SL
tPHL 0.41 0.35 + 0.031%SL 0.38 + 0.019"SL 0.44 + 0.017"SL
Di2to0 Y2 R 0.27 0.11 + 0.080*SL 0.10 + 0.083*SL 0.06 + 0.085*SL
tF 0.20 0.12 + 0.040*SL 0.14 + 0.031*SL 0.11 + 0.032*SL
tPLH 057 0.49 + 0.039"SL 0.50 + 0.036*SL 0.51 + 0.036"SL
tPHL 0.36 0.31 + 0.026"SL 0.33 + 0.018*SL 0.38 + 0.016"SL

StoY3 R 0.25 0.09 + 0.078"SL 0.07 + 0.084*SL 0.05 + 0.085"SL

iF 0.17 0.08 + 0.042"SL 0.11 + 0.032"SL 0.09 + 0.033"SL
*Rangel : 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %(iliyg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.16 + 0.041°SL 0.18 + 0.036"SL 0.18 + 0.036"SL
tPHL 0.41 0.35 + 0.031%SL 0.39 + 0.019"SL 0.44 + 0.017*SL

D030 Y3 R 0.26 0.10 + 0.080"SL 0.10 + 0.083"SL 0.05 + 0.085*SL
tF 0.20 0.12 + 0.040*SL 0.15 + 0.031*SL 0.11 + 0.032*SL
tPLH 0.24 0.16 + 0.041°SL 0.18 + 0.036"SL 0.18 + 0.036"SL
tPHL 0.41 0.35 + 0.032*SL 0.38 + 0.019"SL 0.44 + 0.017*SL

D130 Y3 R 0.27 0.10 + 0.083*SL 0.10 + 0.083*SL 0.06 + 0.085*SL
iF 0.20 0.11 + 0.042"SL 0.15 + 0.031°SL 0.11 + 0.032"SL

*Rangel : 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 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*

PLH 058 0.53 + 0.023*SL 0.54 + 0.020°SL 0.55 + 0.019*SL

tPHL 0.40 0.36 + 0.0217SL 0.38 + 0.011°SL 0.43 + 0.009"SL

Sto Y0 R 0.19 0.10 + 0.045*SL 0.10 + 0.044*SL 0.07 + 0.045+SL
iF 017 0.12 + 0.026*SL 0.15 + 0.016SL 0.14 + 0.017*SL

PLH 0.25 0.20 + 0.022*SL 0.21 + 0.020°SL 0.23 + 0.019"SL

tPHL 0.42 0.38 + 0.020*SL 0.41 + 0.012*SL 0.47 + 0.009*SL

D00 to YO R 0.20 0.11 + 0.043*SL 0.11 + 0.044*SL 0.08 + 0.045*SL
iF 0.18 0.14 + 0.020°SL 0.15 + 0.016*SL 0.15 + 0.017°SL

tPLH 0.24 0.20 + 0.022°SL 0.21 + 0.020°SL 0.22 + 0.019"SL

tPHL 0.42 0.38 + 0.020*SL 0.41 + 0.012*SL 0.47 + 0.009*SL

D10to YO R 0.20 0.11 + 0.043*SL 0.11 + 0.043*SL 0.08 + 0.045*SL
iF 0.18 0.14 + 0.022°SL 0.15 + 0.016*SL 0.15 + 0.017°SL

tPLH 0.58 0.54 + 0.023*SL 0.55 + 0.020°SL 0.56 + 0.019*SL

tPHL 0.40 0.36 + 0.019*SL 0.38 + 0.011*SL 0.43 + 0.009*SL

StoYl R 0.19 0.09 + 0.047*SL 0.10 + 0.044*SL 0.07 + 0.045*SL
tF 017 0.11 + 0.026*SL 0.15 + 0.016*SL 0.14 + 0.016*SL

tPLH 0.25 0.21 + 0.020*SL 0.22 + 0.020*SL 0.23 + 0.019*SL

tPHL 0.42 0.38 + 0.020*SL 0.41 + 0.012*SL 0.47 + 0.009"SL

D01 to Y1 R 0.20 0.13 + 0.034*SL 0.10 + 0.044*SL 0.08 + 0.045*SL
tF 0.18 0.14 + 0.020°SL 0.15 + 0.016°SL 0.15 + 0.016*SL

tPLH 0.25 0.21 + 0.020*SL 0.21 + 0.020*SL 0.23 + 0.019*SL

tPHL 0.42 0.38 + 0.020°SL 0.40 + 0.012*SL 0.47 + 0.009"SL

Dilto Y1 R 0.20 0.14 + 0.032*SL 0.10 + 0.044*SL 0.08 + 0.045*SL
iF 0.18 0.14 + 0.022*SL 0.15 + 0.016SL 0.15 + 0.016*SL

PLH 0.58 0.54 + 0.022*SL 0.54 + 0.020°SL 0.56 + 0.019"SL

tPHL 0.40 0.36 + 0.019*SL 0.38 + 0.011*SL 0.43 + 0.009*SL

StoY2 R 0.19 0.09 + 0.046*SL 0.10 + 0.044*SL 0.07 + 0.045*SL
iF 017 0.11 + 0.026*SL 0.15 + 0.016*SL 0.14 + 0.016*SL

PLH 0.25 0.21 + 0.021%SL 0.21 + 0.020°SL 0.23 + 0.019"SL

tPHL 0.42 0.38 + 0.020*SL 0.41 + 0.012*SL 0.47 + 0.009*SL

D02 to Y2 R 0.20 0.13 + 0.037*SL 0.11 + 0.044*SL 0.08 + 0.045*SL
iF 0.18 0.14 + 0.020°SL 0.15 + 0.016*SL 0.15 + 0.016"SL

tPLH 0.25 0.20 + 0.023*SL 0.21 + 0.020°SL 0.23 + 0.019*SL

tPHL 0.42 0.37 + 0.022*SL 0.40 + 0.012*SL 0.47 + 0.009*SL

D12 10 Y2 R 0.19 0.11 + 0.040"SL 0.10 + 0.044*SL 0.08 + 0.045*SL
tF 0.18 0.13 + 0.022°SL 0.15 + 0.016*SL 0.15 + 0.016*SL

tPLH 0.58 0.53 + 0.022*SL 0.54 + 0.020*SL 0.55 + 0.019*SL

tPHL 0.40 0.36 + 0.021*SL 0.38 + 0.011*SL 0.43 + 0.009SL

StoY3 R 0.19 0.09 + 0.046*SL 0.10 + 0.044*SL 0.07 + 0.045*SL
tF 017 0.12 + 0.026*SL 0.15 + 0.016*SL 0.14 + 0.017"SL

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

HDA10000-3.3V/3.3V
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MX2D2X4
4-Bit 2>1 Non-Inverting MUX, 2X Drive

MX2D2X4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.20 + 0.022*SL 0.21 + 0.020*SL 0.23 + 0.019*SL
tPHL 0.42 0.38 + 0.020*SL 0.41 + 0.012*SL 0.47 + 0.009*SL

DO3to Y3 R 0.20 0.11 + 0.043*SL 0.11 + 0.044*SL 0.08 + 0.045"SL
tF 0.18 0.14 + 0.020*SL 0.15 + 0.016*SL 0.15 + 0.017*SL
tPLH 0.24 0.20 + 0.022*SL 0.21 + 0.020*SL 0.22 + 0.019*SL
tPHL 0.42 0.38 + 0.020*SL 0.41 + 0.012*SL 0.47 + 0.009*SL

D13t Y3 R 0.20 0.11 + 0.043"SL 0.11 + 0.043"SL 0.08 + 0.045"SL
tF 0.18 0.14 + 0.020*SL 0.15 + 0.016*SL 0.15 + 0.017*SL

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

HDA10000-3.3V/3.3V
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MX21/MX2I1D2/MX2ID3
2>1 Inverting MUX, 1X Drive, 2X Drive or 3X Drive

Inputs: DO, D1, S

Output: YN
Input Loading (SL): S: All : 2 M ><21
- MX2l: DO, D1: 3 B 0d
- MX2ID2: DO, D1: 4
- MX2ID3: DO, D1: 5 — 0 YN D_.
Maximum Fanout (Rec. SL): 5
- 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@
*‘*@c* "*@c‘f YN
farll
D1
g s T~

Schematic
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MX21/MX2ID2

2>1 Inverting MUX, 1X Drive or 2X Drive

MX2l Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ilzi:yz[%sé)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.34 0.24 + 0.045*SL 0.27 + 0.037*SL 0.27 + 0.037*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023*SL 0.17 + 0.016*SL

DOto YN R 0.36 0.21 + 0.079"SL 0.20 + 0.081*SL 0.10 + 0.085*SL
tF 0.30 0.22 + 0.039"SL 0.26 + 0.029*SL 0.24 + 0.030*SL
tPLH 0.33 0.24 + 0.045*SL 0.27 + 0.037*SL 0.27 + 0.037*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023*SL 0.17 + 0.016*SL

Dlto YN R 0.36 0.21 + 0.078*SL 0.20 + 0.081*SL 0.10 + 0.085*SL
tF 0.30 0.22 + 0.040"SL 0.26 + 0.029"SL 0.24 + 0.030*SL
tPLH 0.15 0.07 + 0.038*SL 0.07 + 0.037*SL 0.08 + 0.037*SL
tPHL 0.32 0.27 + 0.024*SL 0.29 + 0.017*SL 0.30 + 0.016*SL

St YN R 0.25 0.09 + 0.079*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
tF 0.15 0.09 + 0.027*SL 0.08 + 0.031*SL 0.05 + 0.033*SL

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

MX2ID2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.30 0.24 + 0.025"SL 0.26 + 0.019*SL 0.29 + 0.018*SL
tPHL 0.04 -0.01 + 0.027°SL 0.03 + 0.015*SL 0.12 + 0.010"SL

DOto YN R 0.29 0.20 + 0.043*SL 0.22 + 0.037*SL 0.16 + 0.040*SL
iF 0.27 0.22 + 0.026*SL 0.25 + 0.015*SL 0.28 + 0.014*SL
tPLH 0.29 0.24 + 0.025*SL 0.26 + 0.019*SL 0.29 + 0.018"SL
tPHL 0.04 ~0.01 + 0.027°SL 0.03 + 0.015*SL 0.13 + 0.010°SL

Dlto YN R 0.29 0.20 + 0.043*SL 0.22 + 0.037*SL 0.15 + 0.040*SL
iF 0.28 0.22 + 0.027*SL 0.26 + 0.015*SL 0.28 + 0.014*SL
tPLH 0.15 0.10 + 0.022*SL 0.11 + 0.018*SL 0.11 + 0.018"SL
tPHL 0.32 0.30 + 0.013*SL 0.31 + 0.010°SL 0.34 + 0.008*SL

StoYN R 0.18 0.10 + 0.040*SL 0.10 + 0.040*SL 0.06 + 0.042*SL
iF 0.12 0.10 + 0.015*SL 0.09 + 0.016*SL 0.10 + 0.015%SL

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

HDA10000-3.3V/3.3V
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MX2ID3

2>1 Inverting MUX, 3X Drive

MX2ID3 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.30 0.26 + 0.020"SL 0.27 + 0.014*SL 0.30 + 0.012*SL
tPHL 0.04 0.01 + 0.017*SL 0.03 + 0.012*SL 0.10 + 0.008*SL

DOto YN R 0.27 0.21 + 0.030*SL 0.22 + 0.026*SL 0.18 + 0.028*SL
= 0.27 0.24 + 0.014*SL 0.25 + 0.012*SL 0.28 + 0.010"SL
tPLH 0.29 0.25 + 0.021"SL 0.27 + 0.014*SL 0.30 + 0.012*SL
tPHL 0.04 0.00 + 0.020"SL 0.03 + 0.012"SL 0.10 + 0.008*SL

D1t YN R 0.26 0.21 + 0.027*SL 0.21 + 0.027*SL 0.18 + 0.028*SL
tF 0.27 0.25 + 0.010"SL 0.25 + 0.012*SL 0.28 + 0.010°SL
tPLH 0.16 0.14 + 0.014*SL 0.14 + 0.013"SL 0.15 + 0.013*SL
tPHL 0.34 0.32 + 0.009*SL 0.32 + 0.008*SL 0.36 + 0.006*SL

Sto¥N R 0.17 0.12 + 0.024*SL 0.11 + 0.028*SL 0.08 + 0.029"SL
= 012 0.11 + 0.009"SL 0.10 + 0.011*SL 0.11 + 0.011*SL

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

HDA10000-3.3V/3.3V
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MX2I1X4/MX21D2X4
4-Bit 2>1 Inverting MUX, with 1X Drive or 2X Drive

Inputs: D00, D10, D01, D11, D02, D12,

D03, D13, S MX214
Outputs: YNO, YN1, YN2, YN3 ::g?g m‘f g
neut Loa?\j/l&gzl(gi-) D00, D10, D01, D11 N el

- . ’ ’ ’ v B— 0N YHI O—A
D12,D03, D13:3,S: 1 —0az

- MX2ID2X4: D00, D10, D01, D11, D12
D02, D12, D03, D13: 4, S: 1 =——D23
Maximum Fanout (Rec. SL): All 01

- MX21X4: 28 >

- MX2ID2X4: 56 l
Gate Count:

- MX2IX4: 7

- MX2ID2X4: 9 Symbol

S YNO YN1 YN2 YN3

0 Do0O D01 D02 D03

1 D10 D11 D12 D13

Truth Table
DB D@1 Du2 DY3
D16 D11 D12 D13
M 21 b 21 b 21 b 21
oDa o2 oa o2
u}} 5 N D—‘ D1 5 N D—‘ o1 5 i D—‘ o1 5 N
S =N F.
L YN L YN [ YNZ YN3
Schematic
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MX2IX4
4-Bit 2>1 Inverting MUX with 1X Drive

MX2IX4 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ijsliliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.35 + 0.038*SL 0.35 + 0.037"SL 0.35 + 0.037°SL
tPHL 0.58 0.54 + 0.023"SL 0.55 + 0.017°SL 0.56 + 0.016SL

Sto YNO = 0.25 0.08 + 0.083*SL 0.08 + 0.085"SL 0.05 + 0.086"SL
i 0.14 0.07 + 0.035"SL 0.08 + 0.032"SL 0.04 + 0.033*SL
tPLH 0.33 0.24 + 0.045"SL 0.27 + 0.036"SL 0.27 + 0.036*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023"SL 0.17 + 0.017*SL

D00 to YNO R 0.36 0.21 +0.077*SL 0.20 + 0.080"SL 0.11 + 0.085"SL
tF 0.31 0.23 + 0.040*SL 0.26 + 0.029"SL 0.23 + 0.031"SL
tPLH 0.33 0.24 + 0.045"SL 0.27 + 0.036"SL 0.27 + 0.036*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023*SL 0.17 + 0.017*SL
D10 to YNO R 0.36 0.21+ 0.077*SL 0.20 + 0.080*SL 0.10 + 0.085*SL
tF 0.31 0.23 + 0.040*SL 0.26 + 0.029"SL 0.23 + 0.031"SL
tPLH 0.43 0.35 + 0.038"SL 0.35 + 0.037°SL 0.35 + 0.037*SL
tPHL 0.58 0.53 + 0.023*SL 0.55 + 0.017*SL 0.56 + 0.016"SL

StoYN R 0.25 0.08 + 0.083*SL 0.08 + 0.085*SL 0.05 + 0.086*SL
iF 0.14 0.07 + 0.035"SL 0.08 + 0.032"SL 0.05 + 0.033*SL
tPLH 0.33 0.24 + 0.045"SL 0.27 + 0.036"SL 0.27 + 0.036*SL
tPHL 0.07 20.02 + 0.044"SL 0.04 + 0.023"SL 017 + 0.017*SL

D01 to YN1 R 0.36 0.21+0.077SL 0.20 + 0.080*SL 0.11 + 0.085*SL
i 0.31 0.23 + 0.040"SL 0.26 + 0.029"SL 0.23 + 0.0317SL
tPLH 0.33 0.24 + 0.045"SL 0.27 + 0.036*SL 0.27 + 0.036"SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023"SL 017 + 0.017*SL
DIItoYNI ™o 0.36 0.21 + 0.077°SL 0.20 + 0.080"SL 0.11 + 0.085*SL
tF 0.31 0.23 + 0.040"SL 0.26 + 0.029"SL 0.23 + 0.0317SL
tPLH 0.43 0.35 + 0.038*SL 0.35 + 0.037"SL 0.35 + 0.037°SL
tPHL 0.58 0.54 + 0.023"SL 0.55 + 0.017"SL 0.56 + 0.016SL

StoYN2 R 0.25 0.08 + 0.083*SL 0.08 + 0.085"SL 0.05 + 0.086"SL
tF 0.14 0.07 + 0.035"SL 0.08 + 0.032"SL 0.04 + 0.033*SL
tPLH 0.33 0.24 + 0.045"SL 0.27 + 0.036"SL 0.27 + 0.036*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023*SL 0.17 + 0.017*SL

D02 to YN2 R 0.36 0.21+0.077*SL 0.20 + 0.080"SL 0.11 + 0.085"SL
tF 0.31 0.23 + 0.040*SL 0.26 + 0.029"SL 0.23 + 0.031"SL
tPLH 0.33 0.24 + 0.045"SL 0.27 + 0.036"SL 0.27 + 0.036*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023*SL 0.17 + 0.017*SL
D12 to YN2 R 0.36 0.21+ 0.077*SL 0.20 + 0.080*SL 0.10 + 0.085*SL
tF 0.31 0.23 + 0.040*SL 0.26 + 0.029"SL 0.23 + 0.031"SL
tPLH 0.43 0.35 + 0.038"SL 0.35 + 0.037°SL 0.35 + 0.037*SL
tPHL 0.58 0.53 + 0.023*SL 0.55 + 0.017*SL 0.56 + 0.016"SL

StoYN3 R 0.25 0.08 + 0.083*SL 0.08 + 0.085*SL 0.05 + 0.086*SL

iF 0.14 0.07 + 0.035"SL 0.08 + 0.032"SL 0.05 + 0.033*SL

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

HDA10000-3.3V/3.3V
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MX21X4

4-Bit 2>1 Inverting MUX with 1X Drive

MX2IX4 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.33 0.24 + 0.045*SL 0.27 + 0.036*SL 0.27 + 0.036"SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023"SL 0.17 + 0.017°SL

DO3to YN3 ™0 0.36 0.21 + 0.077°SL 0.20 + 0.080"SL 0.11 + 0.085*SL
i 0.31 0.23 + 0.040"SL 0.26 + 0.029"SL 0.23 + 0.031"SL
tPLH 0.33 0.24 + 0.045*SL 0.27 + 0.036*SL 0.27 + 0.036*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023"SL 0.17 + 0.017°SL

DI3toYN3 ™o 0.36 0.21+ 0.077*SL 0.20 + 0.080*SL 0.11 + 0.085°SL
i 0.31 0.23 + 0.040"SL 0.26 + 0.029"SL 0.23 + 0.031"SL

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

HDA10000-3.3V/3.3V
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MX2ID2X4
4-Bit 2>1 Inverting MUX with 2X Drive

MX2ID2X4 Switchin

Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*

PLH 0.29 0.24 + 0.027*SL 0.26 + 0.019*SL 0.29 + 0.018*SL

tPHL 0.04 20.01 + 0.026"SL 0.02 + 0.015*SL 0.12 + 0.010"SL

D00t YNO - =0 0.29 0.21 + 0.039*SL 0.21 + 0.040"SL 0.16 + 0.042*SL
iF 0.28 0.23 + 0.026*SL 0.26 + 0.016*SL 0.28 + 0.015*SL

PLH 0.29 0.24 + 0.026*SL 0.26 + 0.019*SL 0.29 + 0.018"SL

tPHL 0.04 20.01 + 0.026"SL 0.02 + 0.015*SL 0.12 + 0.010*SL

D10t YNO =2 0.30 0.21 + 0.044"SL 0.22 + 0.039*SL 0.16 + 0.042*SL
iF 0.28 0.23 + 0.026*SL 0.26 + 0.016*SL 0.28 + 0.015"SL

tPLH 0.41 0.37 + 0.021%SL 0.38 + 0.018*SL 0.37 + 0.018"SL

tPHL 057 0.54 + 0.015°SL 0.56 + 0.010°SL 0.59 + 0.008*SL

Sto YNO R 017 0.08 + 0.045*SL 0.09 + 0.042*SL 0.05 + 0.044*SL
iF 012 0.08 + 0.016"SL 0.08 + 0.016*SL 0.07 + 0.017°SL

tPLH 0.29 0.24 + 0.027°SL 0.26 + 0.019°SL 0.29 + 0.018*SL

tPHL 0.0 20.01 + 0.026*SL 0.02 + 0.015*SL 0.12 + 0.010*SL

D01 to YN1 R 0.29 0.21 + 0.038*SL 0.21 + 0.040"SL 0.16 + 0.042*SL
tF 0.28 0.23 + 0.026"SL 0.26 + 0.016*SL 0.28 + 0.015*SL

tPLH 0.29 0.24 + 0.026"SL 0.26 + 0.019*SL 0.29 + 0.018*SL

tPHL 0.04 20.01 + 0.026*SL 0.02 + 0.015*SL 0.12 + 0.010"SL

D11 to YN1 R 0.30 0.21 + 0.044*SL 0.22 + 0.039"SL 0.16 + 0.042*SL
tF 0.28 0.23 + 0.026"SL 0.26 + 0.016*SL 0.28 + 0.015*SL

tPLH 0.41 0.37 + 0.021%SL 0.38 + 0.018*SL 0.38 + 0.018*SL

tPHL 057 0.55 + 0.014*SL 0.56 + 0.010°SL 0.59 + 0.008"SL

Sto YNI R 017 0.08 + 0.045*SL 0.09 + 0.042*SL 0.05 + 0.044*SL
iF 012 0.09 + 0.015*SL 0.08 + 0.016SL 0.07 + 0.017*SL

PLH 0.29 0.24 + 0.027*SL 0.26 + 0.019*SL 0.29 + 0.018"SL

tPHL 0.04 20,01 + 0.026"SL 0.02 + 0.015*SL 0.12 + 0.010*SL

D02 to YN2 R 0.29 0.21 + 0.038*SL 0.21 + 0.040"SL 0.16 + 0.042*SL
iF 0.28 0.23 + 0.026*SL 0.26 + 0.016*SL 0.28 + 0.015*SL

PLH 0.29 0.24 + 0.026*SL 0.26 + 0.019*SL 0.29 + 0.018"SL

tPHL 0.04 20.01 + 0.026"SL 0.02 + 0.015°SL 0.12 + 0.010*SL

D12to YN2 0.30 0.21 + 0.044*SL 0.22 + 0.039*SL 0.16 + 0.042*SL
iF 0.28 0.23 + 0.026*SL 0.26 + 0.016*SL 0.28 + 0.015"SL

tPLH 0.41 0.37 + 0.021%SL 0.38 + 0.018"SL 0.38 + 0.018*SL

tPHL 057 0.55 + 0.014*SL 0.56 + 0.010*SL 0.59 + 0.008*SL

Sto YN2 R 0.17 0.08 + 0.045*SL 0.09 + 0.042"SL 0.05 + 0.044*SL
tF 0.12 0.09 + 0.015*SL 0.08 + 0.016"SL 0.07 + 0.017*SL

tPLH 0.29 0.24 + 0.027*SL 0.26 + 0.019*SL 0.29 + 0.018*SL

tPHL 0.04 20.01 + 0.026*SL 0.02 + 0.015*SL 0.12 + 0.010*SL

D03 to YN3 R 0.29 0.21 + 0.039"SL 0.21 + 0.040"SL 0.16 + 0.042*SL
tF 0.28 0.23 + 0.026"SL 0.26 + 0.016*SL 0.28 + 0.015*SL

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

HDA10000-3.3V/3.3V
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MX2ID2X4

4-Bit 2>1 Inverting MUX with 2X Drive

MX2ID2X4 Switchin

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

Characteristics

(SL: Standard Load)

Path Parameter Dsila:yz[%s(’)] Delay Equations [ns]
' Rangel* Range2* Range3*

PLH 0.29 0.24 + 0.026*SL 0.26 + 0.019*SL 0.29 + 0.018*SL

tPHL 0.04 20.01 + 0.026"SL 0.02 + 0.015*SL 0.12 + 0.010°SL

DI3toYN3 ™o 0.30 0.21 + 0.044*SL 0.22 + 0.039*SL 0.16 + 0.042*SL
tF 0.28 0.23 + 0.026"SL 0.26 + 0.016*SL 0.28 + 0.015*SL

PLH 0.41 0.37 + 0.021%SL 0.38 + 0.018*SL 0.38 + 0.018*SL

tPHL 057 0.54 + 0.015*SL 0.56 + 0.010*SL 0.59 + 0.008*SL

StoYN3 R 0.17 0.08 + 0.045"SL 0.09 + 0.042*SL 0.05 + 0.044*SL
iF 0.12 0.08 + 0.016%SL 0.08 + 0.016*SL 0.07 + 0.017°SL

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

HDA10000-3.3V/3.3V

3-210

© 1997 ASPEC Technology, Inc.




3-211
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



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 MA S TA,
Input Loading (SL): S, SN: All: 1 [ S—

- MX2IA: DO, D1: 3

- MX2ID2A: DO, D1: 4

- MX2ID4A: DO: 3, D1: 6 B— D1 5 gyYNO—®

Maximum Fanout (Rec. SL): l l

- MX2IA: 28
- MX2ID2A: 56
- MX2ID4A: 112
Gate Count: Symbol
- MX2IA: 2
- MX2ID2A: 2
- MX2ID4A: 3

S SN DO D1 YN
0 1 0 X 1
0 1 1 X 0
1 0 X 0 1
1 0 X 1 0
Truth Table
D] o B
L]
SN 3 . @e\f YN
mﬂ_
O g H—
|_'ll-"_|c
3 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.33 0.24 + 0.045*SL 0.27 + 0.036*SL 0.27 + 0.036"SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023"SL 0.17 + 0.016"SL

DOto YN R 0.36 0.21 + 0.073*SL 0.20 + 0.078"SL 0.11 + 0.082"SL
iF 0.30 0.22 + 0.040"SL 0.26 + 0.028"SL 0.24 + 0.029°SL
tPLH 0.33 0.24 + 0.045*SL 0.27 + 0.036*SL 0.27 + 0.036*SL
tPHL 0.07 20.02 + 0.044*SL 0.04 + 0.023"SL 0.17 + 0.016"SL

Dlto YN R 0.36 0.21+ 0.073*SL 0.20 + 0.078*SL 0.11 + 0.082*SL
iF 0.30 0.22 + 0.040"SL 0.26 + 0.028"SL 0.24 + 0.029°SL
tPLH 0.15 0.08 + 0.039"SL 0.08 + 0.036"SL 0.09 + 0.036*SL
tPHL 0.28 0.23 + 0.024*SL 0.26 + 0.017°SL 0.28 + 0.016"SL

Sto YN R 0.25 0.10 + 0.077*SL 0.08 + 0.082*SL 0.06 + 0.083*SL
iF 0.19 0.13 + 0.028*SL 0.13 + 0.029"SL 0.07 + 0.032*SL
tPLH 0.15 0.08 + 0.039"SL 0.08 + 0.036"SL 0.09 + 0.036*SL
tPHL 0.28 0.23 + 0.024*SL 0.26 + 0.017°SL 0.28 + 0.016°SL

SNto YN R 0.25 0.10 + 0.077*SL 0.08 + 0.082*SL 0.06 + 0.083*SL
iF 0.19 0.13 + 0.028*SL 0.13 + 0.029"SL 0.07 + 0.032*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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.24 + 0.026*SL 0.26 + 0.019*SL 0.29 + 0.018*SL
tPHL 0.04 20.01 + 0.027°SL 0.02 + 0.015*SL 0.13 + 0.010*SL

Do YN R 0.29 0.20 + 0.043*SL 0.22 + 0.038*SL 0.15 + 0.041%SL
i 0.28 0.22 + 0.027*SL 0.26 + 0.015*SL 0.28 + 0.014*SL
tPLH 0.29 0.24 + 0.026*SL 0.26 + 0.019*SL 0.29 + 0.018*SL
tPHL 0.04 -0.01 + 0.027°SL 0.02 + 0.015*SL 0.13 + 0.010*SL

Dlto YN R 0.29 0.20 + 0.043*SL 0.22 + 0.038*SL 0.15 + 0.041*SL
iF 0.28 0.22 + 0.027*SL 0.26 + 0.015*SL 0.28 + 0.014*SL
tPLH 0.15 0.11 + 0.020*SL 0.12 + 0.018*SL 0.12 + 0.018*SL
tPHL 0.29 0.26 + 0.014*SL 0.27 + 0.010*SL 0.31 + 0.008*SL

Sto YN R 0.18 0.08 + 0.047*SL 0.10 + 0.041*SL 0.07 + 0.043*SL
iF 017 0.15 + 0.012*SL 0.14 + 0.015*SL 0.13 + 0.015%SL
tPLH 0.15 0.11 + 0.020*SL 0.12 + 0.018*SL 0.12 + 0.018*SL
tPHL 0.29 0.26 + 0.014*SL 0.27 + 0.010*SL 0.31 + 0.008*SL

SNto YN R 0.18 0.08 + 0.047*SL 0.10 + 0.041*SL 0.07 + 0.043*SL
iF 017 0.15 + 0.012*SL 0.14 + 0.015*SL 0.13 + 0.015%SL

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

HDA10000-3.3V/3.3V
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.29 0.26 + 0.015*SL 0.28 + 0.011*SL 0.31 + 0.009*SL
tPHL 0.05 0.02 + 0.014*SL 0.03 + 0.010"SL 0.09 + 0.007*SL
DOto YN R 0.25 0.20 + 0.024*SL 0.22 + 0.019"SL 0.19 + 0.021°SL
i 0.27 0.26 + 0.007*SL 0.25 + 0.009*SL 0.28 + 0.008*SL
tPLH 0.29 0.26 + 0.015"SL 0.28 + 0.011°SL 0.31 + 0.009"SL
tPHL 0.05 0.02 + 0.014*SL 0.03 + 0.010"SL 0.09 + 0.007*SL
Dlto YN R 0.25 0.20 + 0.024*SL 0.22 + 0.019"SL 0.19 + 0.021*SL
i 0.27 0.26 + 0.007*SL 0.25 + 0.009*SL 0.28 + 0.008*SL
tPLH 0.20 0.18 + 0.011"SL 0.18 + 0.010"SL 0.19 + 0.009"SL
tPHL 0.31 0.29 + 0.010"SL 0.30 + 0.007*SL 0.34 + 0.005*SL
Sto¥YN R 0.15 0.11 + 0.019"SL 0.11 + 0.021"SL 0.09 + 0.022"SL
i 0.18 0.17 + 0.006*SL 0.16 + 0.009*SL 0.18 + 0.007*SL
tPLH 0.20 0.18 + 0.011*SL 0.18 + 0.010"SL 0.19 + 0.009*SL
tPHL 0.31 0.29 + 0.010*SL 0.30 + 0.007*SL 0.34 + 0.005*SL
SNt YN R 0.15 0.11 + 0.019"SL 0.11 + 0.021"SL 0.09 + 0.022*SL
tF 0.18 0.17 + 0.006*SL 0.16 + 0.009"SL 0.18 + 0.007*SL

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

HDA10000-3.3V/3.3V
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MX3I/MX3ID2/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, SO, S1:2
- MX3ID2: DO, D1:6, D2:4,5S0,S1:2
- MX3ID4: DO, D1: 3, D2: 6,
S0, S1: 2

Maximum Fanout (Rec. SL):
-MX3: 14
- MX3ID2: 56
- MX3ID: 112

Gate Count:
- MX3I: 4

- MX3ID2: 5
- MX3ID4: 6

4]

il

A@CY L |
- —‘

M 51

Y
S8 51

Symbol

S0 S1 YN
0 0 DO
1 0 D1
X 1 D2
Truth Table

1
)
——

—|—c
= =
L !

< . A i ki | .

o SH I
D2

Schematic
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MX3I
3>1 Inverting Mux with 1X Drive

MX3l Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %ila:yg[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.32 0.18 + 0.073"SL 0.18 + 0.072"SL 0.19 + 0.072*SL
tPHL 0.37 0.31 + 0.032"SL 0.33 + 0.026*SL 0.34 + 0.026"SL

SOto YN R 0.63 0.31 + 0.163"SL 0.29 + 0.168"SL 0.29 + 0.168*SL
iF 0.27 0.17 + 0.053*SL 0.16 + 0.056*SL 0.12 + 0.058*SL
tPLH 0.27 0.13 + 0.070"SL 0.13 + 0.071°SL 0.14 + 0.071"SL
tPHL 0.35 0.29 + 0.030"SL 0.30 + 0.026"SL 0.31 + 0.026"SL

Slto YN R 0.61 0.29 + 0.162*SL 0.28 + 0.165"SL 0.28 + 0.165*SL
i 0.22 0.11 + 0.055"SL 0.10 + 0.057"SL 0.07 + 0.058"SL
tPLH 0.52 0.38 + 0.071"SL 0.38 + 0.071"SL 0.36 + 0.072*SL
tPHL 0.16 0.06 + 0.049"SL 0.12 + 0.030"SL 0.21 + 0.026"SL

DOto YN R 0.70 0.39 + 0.157"SL 0.37 + 0.165*SL 0.29 + 0.168*SL
tF 0.43 0.32 + 0.057"SL 0.34 + 0.052"SL 0.26 + 0.056"SL
tPLH 0.52 0.38 + 0.071"SL 0.38 + 0.071"SL 0.36 + 0.072*SL
tPHL 0.16 0.07 + 0.049"SL 0.12 + 0.030"SL 0.21 + 0.026*SL

Dito YN R 0.70 0.39 + 0.156*SL 0.37 + 0.165"SL 0.29 + 0.168*SL
i 0.44 0.33 + 0.054"SL 0.34 + 0.052"SL 0.26 + 0.056"SL
tPLH 0.47 0.33 + 0.070"SL 0.33 + 0.070"SL 0.31 + 0.070"SL
tPHL 0.17 0.08 + 0.043"SL 0.13 + 0.029"SL 0.19 + 0.026"SL

D210 YN R 0.70 0.40 + 0.150*SL 0.36 + 0.161*SL 0.29 + 0.165"SL
IF 0.49 0.39 + 0.048*SL 0.38 + 0.051"SL 0.29 + 0.056*SL

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

HDA10000-3.3V/3.3V
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MX3ID2

3>1 Inverting MUX with 2X Drive

MX3ID2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.33 0.28 + 0.023"SL 0.30 + 0.019"SL 0.31 + 0.018"SL
tPHL 053 0.51 + 0.013*SL 051+ 0.012*SL 0.57 + 0.009"SL

S0to YN R 017 0.09 + 0.039"SL 0.09 + 0.041"SL 0.07 + 0.042"SL
iF 0.16 0.13 + 0.015"SL 0.13 + 0.016"SL 0.14 + 0.016*SL
tPLH 0.12 0.08 + 0.020"SL 0.09 + 0.018"SL 0.09 + 0.018"SL
tPHL 0.38 0.34 + 0.018"SL 0.36 + 0.012"SL 0.42 + 0.009"SL

Slto YN R 017 0.10 + 0.036*SL 0.08 + 0.041*SL 0.06 + 0.042*SL
iF 0.15 0.10 + 0.024*SL 0.12 + 0.017°SL 0.14 + 0.016"SL
tPLH 0.50 0.46 + 0.023"SL 0.47 + 0.018*SL 0.48 + 0.018*SL
tPHL 0.28 0.24 + 0.020"SL 0.27 + 0.012"SL 0.32 + 0.009"SL

DOto YN R 017 0.10 + 0.036*SL 0.08 + 0.041*SL 0.07 + 0.042*SL
iF 0.16 0.14 + 0.012"SL 0.12 + 0.017°SL 0.14 + 0.016"SL
tPLH 0.50 0.46 + 0.023*SL 0.47 + 0.018*SL 0.48 + 0.018*SL
tPHL 0.28 0.25 + 0.019"SL 0.27 + 0.012"SL 0.32 + 0.009"SL

Dlto YN R 017 0.10 + 0.036*SL 0.08 + 0.041*SL 0.07 + 0.042*SL
i 0.15 0.11 + 0.020"SL 0.12 + 0.017°SL 0.14 + 0.016"SL
tPLH 0.29 0.24 + 0.027*SL 0.26 + 0.019*SL 0.29 + 0.018*SL
tPHL 0.04 20.01+ 0.027*SL 0.02 + 0.015"SL 0.13 + 0.010"SL

D2to YN R 0.28 0.21 + 0.037*SL 0.21 + 0.038*SL 0.15 + 0.040*SL
iF 0.28 0.22 + 0.028"SL 0.26 + 0.015"SL 0.28 + 0.014*SL

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

HDA10000-3.3V/3.3V
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MX3ID4
3>1 Inverting Mux with 4X Drive

MX3ID4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.37 0.34 + 0.012*SL 0.35 + 0.010"SL 0.37 + 0.010*SL
tPHL 057 0.55 + 0.013*SL 0.56 + 0.008*SL 0.61 + 0.006*SL

Sl R 0.16 0.12 + 0.017*SL 0.11 + 0.022*SL 0.11 + 0.022*SL
i 0.18 0.16 + 0.010"SL 0.16 + 0.010*SL 0.18 + 0.009*SL
tPLH 0.17 0.15 + 0.011*SL 0.15 + 0.010"SL 0.16 + 0.009*SL
tPHL 0.42 0.40 + 0.011*SL 0.40 + 0.008*SL 0.45 + 0.006*SL

SltoYN R 0.16 0.13 + 0.014*SL 0.11 + 0.021*SL 0.09 + 0.022*SL
= 0.17 0.14 + 0.013"SL 0.15 + 0.011*SL 0.19 + 0.008*SL
tPLH 0.54 0.52 + 0.013*SL 0.52 + 0.011*SL 0.54 + 0.009*SL
tPHL 0.32 0.30 + 0.012*SL 0.31 + 0.008*SL 0.36 + 0.006*SL

DOto YN R 0.16 0.12 + 0.021"SL 0.12 + 0.021*SL 0.11 + 0.022*SL
= 0.18 0.16 + 0.013*SL 0.17 + 0.010"SL 0.19 + 0.009*SL
tPLH 0.54 0.52 + 0.013*SL 0.52 + 0.011*SL 0.54 + 0.010"SL
tPHL 0.32 0.30 + 0.012*SL 0.31 + 0.008*SL 0.36 + 0.006*SL

Dlto YN R 0.16 0.12 + 0.021"SL 0.12 + 0.021*SL 0.11 + 0.022*SL
= 0.18 0.16 + 0.013*SL 0.17 + 0.010"SL 0.19 + 0.009*SL
tPLH 0.29 0.26 + 0.015*SL 0.27 + 0.011*SL 0.31 + 0.009*SL
tPHL 0.05 0.02 + 0.014*SL 0.03 + 0.010"SL 0.09 + 0.007*SL

D2to YN R 0.25 0.21 + 0.024*SL 0.22 + 0.020"SL 0.19 + 0.021*SL
tF 0.27 0.26 + 0.007*SL 0.25 + 0.009*SL 0.28 + 0.008*SL

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

HDA10000-3.3V/3.3V
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MX4/MX4D2
4>1 Non-inverting MUX with 1X Drive or 2X Drive

Inputs: DO, D1, D2, D3, SO, S1 - 03
Outputs: Y fA 5 2
Input Loading (SL): [ I o
- DO, D1, D2, D3, S0: 3
-S81:2 B 02
Maximum Fanout (Rec. SL): P
MX4: 28 B— 03
MX4D2: 56 LAY
Gate Count: 6 l l
Symbol
SO S1 Y
0 0 DO
1 0 D1
0 1 D2
1 1 D3
Truth Table

D@

D1

D2

D3

o Ll

s1

Schematic
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MX4
4>1 Non-inverting MUX with 1X Drive

MX4 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Ds?_la:yzl%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.28 0.19 + 0.042"SL 0.21 + 0.038*SL 0.21 + 0.038*SL
tPHL 0.51 0.44 + 0.031"SL 0.48 + 0.020"SL 0.53 + 0.017°SL

DOtoY R 0.28 0.12 + 0.082*SL 0.10 + 0.086*SL 0.07 + 0.088*SL
IF 0.21 0.14 + 0.034*SL 0.15 + 0.032"SL 0.12 + 0.033*SL
tPLH 0.28 0.19 + 0.042"SL 0.21 + 0.038"SL 0.21 + 0.038"SL
tPHL 0.50 0.44 + 0.031°SL 0.48 + 0.020"SL 0.53 + 0.017*SL

DltoY R 0.28 0.12 + 0.082*SL 0.10 + 0.086*SL 0.07 + 0.088*SL
IF 0.21 0.14 + 0.034*SL 0.15 + 0.032*SL 0.12 + 0.033*SL
tPLH 0.34 0.25 + 0.042"SL 0.27 + 0.038"SL 0.27 + 0.037°SL
tPHL 0.49 0.42 + 0.034*SL 0.46 + 0.020"SL 0.52 + 0.017*SL

D2toY R 0.29 0.12 + 0.086"SL 0.12 + 0.086"SL 0.07 + 0.088*SL
IF 0.21 0.13 + 0.041°SL 0.16 + 0.031°SL 0.12 + 0.033*SL
tPLH 0.34 0.25 + 0.043"SL 0.27 + 0.038"SL 0.27 + 0.037°SL
tPHL 0.49 0.42 + 0.034"SL 0.46 + 0.020"SL 0.52 + 0.017°SL

D3toY R 0.29 0.11 + 0.087"SL 0.12 + 0.086"SL 0.07 + 0.088*SL
e 0.21 0.13 + 0.040"SL 0.16 + 0.032"SL 0.12 + 0.033"SL
tPLH 053 0.44 + 0.043*SL 0.46 + 0.038"SL 0.46 + 0.038*SL
tPHL 0.35 0.29 + 0.032"SL 0.32 + 0.019"SL 0.38 + 0.017°SL

SOto Y R 0.27 0.10 + 0.082"SL 0.09 + 0.087*SL 0.06 + 0.088*SL
i 0.20 0.11 + 0.044"SL 0.15 + 0.032"SL 0.11 + 0.033"SL
tPLH 0.46 0.38 + 0.041"SL 0.39 + 0.038*SL 0.39 + 0.038*SL
tPHL 0.27 0.21 + 0.028"SL 0.24 + 0.019"SL 0.29 + 0.017°SL

SltoY R 0.26 0.09 + 0.084*SL 0.08 + 0.087*SL 0.05 + 0.088*SL
i 0.20 0.13 + 0.035"SL 0.13 + 0.032"SL 0.11 + 0.033"SL

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

HDA10000-3.3V/3.3V
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MX4D2
4>1 Non-inverting MUX with 2X Drive

MX4D2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Dse|_|a:y2[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.29 0.24 + 0.023"SL 0.26 + 0.019"SL 0.27 + 0.019"SL
tPHL 053 0.49 + 0.021°SL 0.52 + 0.013"SL 0.58 + 0.009"SL

DOtoY R 0.21 0.12 + 0.046"SL 0.13 + 0.043"SL 0.10 + 0.044*SL
i 0.20 0.16 + 0.020"SL 0.17 + 0.016*SL 0.18 + 0.016"SL
tPLH 0.29 0.24 + 0.024*SL 0.26 + 0.019"SL 0.27 + 0.019"SL
tPHL 0.53 0.49 + 0.019*SL 0.51 + 0.013"SL 0.58 + 0.009"SL

DltoY R 0.21 0.12 + 0.046"SL 0.13 + 0.043"SL 0.10 + 0.044*SL
tF 0.21 0.17 + 0.018"SL 0.18 + 0.016"SL 0.19 + 0.016"SL
tPLH 0.34 0.30 + 0.020"SL 0.30 + 0.019"SL 0.32 + 0.019"SL
tPHL 0.52 0.47 + 0.021"SL 0.50 + 0.012*SL 0.56 + 0.009*SL

D2toY R 0.21 0.13 + 0.038"SL 0.12 + 0.043*SL 0.10 + 0.044*SL
tF 0.21 0.16 + 0.022"SL 0.18 + 0.016"SL 0.19 + 0.016"SL
tPLH 0.34 0.30 + 0.023"SL 0.31 + 0.019"SL 0.32 + 0.019"SL
tPHL 0.52 0.47 + 0.021°SL 0.50 + 0.013"SL 0.56 + 0.009"SL

D3toY R 0.21 0.12 + 0.042"SL 0.12 + 0.043*SL 0.10 + 0.044*SL
iF 0.21 0.17 + 0.021°SL 0.18 + 0.016"SL 0.19 + 0.016"SL
tPLH 0.52 0.47 + 0.026"SL 0.49 + 0.019°SL 0.50 + 0.019"SL
tPHL 0.38 0.34 + 0.020"SL 0.36 + 0.012"SL 0.43 + 0.009"SL

SOtoY R 0.20 0.12 + 0.040"SL 0.11 + 0.043"SL 0.09 + 0.044*SL
tF 0.19 0.14 + 0.026"SL 0.17 + 0.016"SL 0.17 + 0.016"SL
tPLH 0.45 0.40 + 0.026"SL 0.42 + 0.019°SL 0.42 + 0.019"SL
tPHL 0.29 0.25 + 0.021°SL 0.27 + 0.012*SL 0.33 + 0.009"SL

SltoY R 0.18 0.11 + 0.039"SL 0.09 + 0.044*SL 0.07 + 0.045*SL
i 0.19 0.15 + 0.022"SL 0.16 + 0.017°SL 0.18 + 0.015"SL

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

HDA10000-3.3V/3.3V
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MX8/MX8D2
8>1 Non-inverting MUX with 1X Drive or 2X Drive

Inputs: DO, D1, D2, D3, D4, D5, D6, D7

S0, S1, S2 Y&
Outputs: Y - 02
Input Loading (SL): D1
-S0:1 D2
-S2:2 B— 03
- DO, D1, D2, D3, D4, D5, D6, ol g; Y.
D7,S1: 3 : 05
Maximum Fanout (Rec. SL): —
- MX8: 28 =0 sl =2
- MX8D2: 56 l l l
Gate Count: All : 12
Symbol
S2 s1 (o) Y
0 0 0 DO
0 0 1 D1
0 1 0 D2
0 1 1 D3
1 0 0 D4
1 0 1 D5
1 1 0 D6
1 1 1 D7
Truth Table
P
D@ ’_WH
L
T A,
D1 ﬁ
A i R ;@]Lp —
e b
HL s it
= W a
D4 ﬁ = H%jp
' LT
% [ -
D5 %L\UJ
D6 HTH
e
T, 1, 2 fipes
’_‘TH
D7
mar
R
&
Schematic
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MX8
8>1 Non-inverting MUX with 1X Drive

MX8 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.42 0.34 + 0.041°SL 0.36 + 0.037°SL 0.36 + 0.036*SL
tPHL 057 0.50 + 0.035"SL 0.54 + 0.022"SL 0.64 + 0.017*SL

DOtoY R 0.32 0.16 + 0.082"SL 0.16 + 0.081"SL 0.11 + 0.084*SL
tF 0.25 0.17 + 0.042"SL 0.20 + 0.032"SL 0.22 + 0.031"SL
tPLH 0.43 0.34 + 0.041°SL 0.36 + 0.037°SL 0.36 + 0.036*SL
tPHL 057 0.50 + 0.035"SL 0.54 + 0.022"SL 064+ 0.017"SL

DltoY R 0.32 0.16 + 0.082*SL 0.16 + 0.081*SL 0.11 + 0.084*SL
iF 0.26 0.18 + 0.039"SL 0.20 + 0.032"SL 0.22 + 0.0317SL
tPLH 0.42 0.34 + 0.040"SL 0.36 + 0.037"SL 0.36 + 0.036"SL
tPHL 057 0.50 + 0.035"SL 0.54 + 0.022"SL 0.64 + 0.017"SL

D2toY R 0.32 0.16 + 0.082*SL 0.16 + 0.081*SL 0.11 + 0.084*SL
i 0.26 0.18 + 0.040"SL 0.20 + 0.032"SL 0.22 + 0.031%SL
tPLH 0.42 0.34 + 0.040"SL 0.35 + 0.037°SL 0.36 + 0.036"SL
tPHL 057 0.50 + 0.035"SL 0.54 + 0.022"SL 0.64 + 0.017°SL

D3toY R 0.32 0.16 + 0.083*SL 0.16 + 0.081"SL 0.11 + 0.084*SL
i 0.26 0.18 + 0.040"SL 0.20 + 0.032"SL 0.22 + 0.031%SL
tPLH 0.42 0.34 + 0.040"SL 0.35 + 0.037°SL 0.36 + 0.036"SL
tPHL 057 0.50 + 0.035"SL 0.54 + 0.022"SL 0.64 + 0.017°SL

DitoY R 0.32 0.16 + 0.083"SL 0.16 + 0.081*SL 0.10 + 0.084*SL
i 0.26 0.18 + 0.039"SL 0.20 + 0.032"SL 0.22 + 0.031*SL
tPLH 0.42 0.34 + 0.040"SL 0.35 + 0.037°SL 0.36 + 0.036SL
tPHL 0.57 0.50 + 0.035"SL 0.54 + 0.022"SL 0.64 + 0.017*SL

D5toY R 0.32 0.16 + 0.083"SL 0.16 + 0.081*SL 0.10 + 0.084*SL
tF 0.26 0.18 + 0.039"SL 0.20 + 0.032*SL 0.22 + 0.031*SL
tPLH 0.42 0.34 + 0.040"SL 0.35 + 0.037°SL 0.36 + 0.036"SL
tPHL 057 0.50 + 0.035"SL 0.54 + 0.022"SL 0.64 + 0.017*SL

D6 to Y R 0.32 0.16 + 0.083"SL 0.16 + 0.081"SL 0.10 + 0.084*SL
tF 0.26 0.18 + 0.040"SL 0.20 + 0.032"SL 0.22 + 0.031*SL
tPLH 0.42 0.34 + 0.040"SL 0.35 + 0.037°SL 0.36 + 0.036"SL
tPHL 057 0.50 + 0.035"SL 0.54 + 0.022"SL 064+ 0.017*SL

D7toY R 0.32 0.16 + 0.083*SL 0.16 + 0.081*SL 0.10 + 0.084*SL
iF 0.26 0.18 + 0.040"SL 0.20 + 0.032"SL 0.22 + 0.0317SL
tPLH 0.90 0.82 + 0.038"SL 0.83 + 0.037*SL 0.83 + 0.036*SL
tPHL 0.68 0.61 + 0.034"SL 0.65 + 0.022"SL 0.74 + 0.017*SL

SOtoY R 0.31 0.14 + 0.082*SL 0.14 + 0.082*SL 0.10 + 0.084*SL
i 0.25 0.16 + 0.043"SL 0.20 + 0.032"SL 0.21 + 0.031%SL
tPLH 0.59 0.51 + 0.039"SL 0.52 + 0.036*SL 0.53 + 0.036*SL
tPHL 0.36 0.29 + 0.035"SL 0.33 + 0.022"SL 042+ 0.017°SL

SltoY R 0.31 0.16 + 0.078*SL 0.15 + 0.082"SL 0.10 + 0.084*SL
i 0.26 0.17 + 0.044"SL 0.21 + 0.032"SL 0.21 + 0.031%SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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MX8

8>1 Non-inverting MUX with 1X Drive

MX8 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[r(l)sé] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.47 0.38 + 0.042*SL 0.40 + 0.037*SL 0.41 + 0.036*SL
tPHL 0.25 0.19 + 0.030*SL 0.22 +0.021*SL 0.29 + 0.017*SL

S2toY R 0.30 0.14 + 0.080*SL 0.13 + 0.083*SL 0.10 + 0.084*SL
tF 0.22 0.15 + 0.035*SL 0.15 + 0.032*SL 0.16 + 0.032*SL

*Rangel : 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds?_lazyg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.42 0.37 + 0.025*SL 0.38 + 0.019*SL 0.40 + 0.018"SL
tPHL 0.55 0.50 + 0.025*SL 0.54 + 0.014*SL 0.62 + 0.011°SL

DOtoY R 0.22 0.13 + 0.046*SL 0.15 + 0.040*SL 0.11 + 0.042*SL
i 0.23 0.19 + 0.018*SL 0.19 + 0.018*SL 0.23 + 0.016"SL
tPLH 0.42 0.37 + 0.025*SL 0.38 + 0.019"SL 0.40 + 0.018*SL
tPHL 0.56 0.51 + 0.025*SL 0.54 + 0.015*SL 0.62 + 0.011°SL

DltoY R 0.22 0.13 + 0.046*SL 0.15 + 0.040"SL 0.11 + 0.042*SL
i 0.23 0.19 + 0.019*SL 0.19 + 0.018*SL 0.23 + 0.016"SL
tPLH 0.41 0.36 + 0.025*SL 0.38 + 0.019*SL 0.40 + 0.018*SL
tPHL 0.56 0.51 + 0.025*SL 0.54 + 0.015*SL 0.62 + 0.011°SL

D2io Y R 0.22 0.13 + 0.046*SL 0.15 + 0.040*SL 0.11 + 0.042*SL
i 0.23 0.19 + 0.018*SL 0.19 + 0.018*SL 0.23 + 0.016"SL
tPLH 0.41 0.36 + 0.025*SL 0.38 + 0.019*SL 0.40 + 0.018"SL
tPHL 0.56 0.51 + 0.025*SL 0.54 + 0.015*SL 0.62 + 0.011°SL

D3toY = 0.22 0.13 + 0.046*SL 0.15 + 0.040*SL 0.11 + 0.042*SL
iF 0.23 0.19 + 0.018*SL 0.19 + 0.018*SL 0.23 + 0.016°SL
tPLH 0.41 0.37 + 0.024*SL 0.38 + 0.019*SL 0.40 + 0.018"SL
tPHL 0.56 0.51 + 0.024*SL 0.54 + 0.015*SL 0.62 + 0.010°SL

DitoY R 0.22 0.13 + 0.047*SL 0.15 + 0.040*SL 0.11 + 0.042*SL
iF 0.23 0.19 + 0.018*SL 0.19 + 0.018*SL 0.23 + 0.016°SL
tPLH 0.41 0.36 + 0.024*SL 0.38 + 0.019*SL 0.40 + 0.018"SL
tPHL 0.55 0.51 + 0.025*SL 0.54 + 0.015*SL 0.62 + 0.010°SL

DStoY R 0.22 0.13 + 0.047*SL 0.15 + 0.040*SL 0.11 + 0.042*SL
iF 023 0.19 + 0.019"SL 0.19 + 0.018*SL 0.23 + 0.016*SL
tPLH 0.41 0.36 + 0.025*SL 0.38 + 0.019*SL 0.40 + 0.018"SL
tPHL 0.56 0.51 + 0.025*SL 0.54 + 0.015*SL 0.62 + 0.010"SL

D6 toY R 0.22 0.13 + 0.047*SL 0.15 + 0.040*SL 0.11 + 0.042*SL
i 023 0.19 + 0.018*SL 0.19 + 0.018*SL 0.23 + 0.016"SL
tPLH 0.41 0.36 + 0.025*SL 0.38 + 0.019*SL 0.40 + 0.018*SL
tPHL 0.56 0.51 + 0.025*SL 0.54 + 0.015*SL 0.62 + 0.010"SL

D7toY R 0.22 0.13 + 0.047*SL 0.15 + 0.040"SL 0.11 + 0.042*SL
i 0.23 0.19 + 0.018*SL 0.19 + 0.018*SL 0.23 + 0.016"SL
tPLH 0.88 0.84 + 0.022*SL 0.85 + 0.019*SL 0.87 + 0.018*SL
tPHL 0.67 0.63 + 0.020*SL 0.65 + 0.015*SL 0.73 + 0.010"SL

S0toY R 0.22 0.12 + 0.047*SL 0.14 + 0.040*SL 0.11 + 0.042*SL
i 0.22 0.18 + 0.019*SL 0.18 + 0.018*SL 0.23 + 0.016"SL
tPLH 057 0.53 + 0.023*SL 0.54 + 0.019*SL 0.56 + 0.018"SL
tPHL 0.35 0.31 + 0.024*SL 0.33 + 0.014*SL 0.41 + 0.010"SL

Sltoy = 0.22 0.16 + 0.034*SL 0.14 + 0.041*SL 0.11 + 0.042*SL
iF 0.22 0.16 + 0.028*SL 0.19 + 0.018*SL 0.23 + 0.016°SL

*Rangel : 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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.45 0.40 + 0.025*SL 0.41 + 0.019*SL 0.44 + 0.018*SL
tPHL 0.26 0.22 + 0.020*SL 0.24 +0.013*SL 0.30 + 0.010*SL

S2toY R 0.20 0.12 + 0.041°SL 0.12 + 0.041°SL 0.10 + 0.042*SL
tF 0.21 0.17 + 0.018*SL 0.17 + 0.018*SL 0.20 + 0.016*SL

*Rangel : SL <3.00, *Range2:3.00 < 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 D O —=a
-Gl
Maximum Fanout (Rec. SL): LD
-LD1: 28
- LD1D2:56
Gate Count: 5 [ It aN o—m
Symbol
D G Qn+l QNn+l
0 1 0 1
1 1 1 0
X 0 Qn QNN
Truth Table

S e e

i

Schematic
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LD1

D-Latch Active High Gate with 1X Drive

LD1 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.20 0.13 + 0.038*SL 0.13 + 0.036*SL 0.13 + 0.036*SL
tPHL 0.38 0.33 + 0.025*SL 0.35 + 0.017*SL 0.38 +0.016*SL

DtoQ R 0.25 0.09 + 0.081°SL 0.08 + 0.083*SL 0.06 + 0.084*SL
tF 0.15 0.09 + 0.033*SL 0.09 + 0.031*SL 0.07 +0.032*SL
tPLH 0.32 0.25 + 0.037*SL 0.25 + 0.037*SL 0.25 + 0.036*SL
tPHL 0.31 0.27 + 0.024*SL 0.29 + 0.017*SL 0.31 +0.016*SL

GoQ R 0.23 0.07 + 0.083*SL 0.07 + 0.084*SL 0.05 + 0.085"SL
tF 0.13 0.06 + 0.034*SL 0.07 + 0.031*SL 0.05 + 0.032*SL
tPLH 0.49 0.42 + 0.035*SL 0.41 + 0.036*SL 0.41 + 0.036*SL
tPHL 0.24 0.20 + 0.022*SL 0.21 + 0.017*SL 0.23 +0.016*SL

Dto QN R 0.24 0.08 + 0.078*SL 0.07 + 0.083*SL 0.05 + 0.084"SL
tF 0.13 0.07 + 0.031*SL 0.07 + 0.031*SL 0.05 + 0.032*SL
tPLH 0.42 0.35 + 0.037*SL 0.35 + 0.036*SL 0.34 + 0.037*SL
tPHL 0.36 0.32 + 0.021*SL 0.33 + 0.017*SL 0.34 +0.016*SL
GtoQON R 0.23 0.08 + 0.078*SL 0.06 + 0.084*SL 0.05 + 0.084*SL
tF 0.12 0.06 + 0.032*SL 0.06 + 0.032*SL 0.04 + 0.032*SL
*Rangel : SL < 3.00, *Range2:3.00 £SL<20.00, *Range3: 20.00 < SL
LD1 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
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
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LD1D2
D-Latch Active High Gate with 2X Drive

LD1D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter DseLIiYZ[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
{PLH 0.20 0.16 + 0.020*SL 0.17 + 0.019*SL 0.17 + 0.018*SL
{PHL 0.39 0.35 + 0.016*SL 0.37 + 0.010*SL 0.41 + 0.008*SL
DoQ tR 0.17 0.09 + 0.042*SL 0.09 + 0.041*SL 0.06 + 0.043*SL
tF 0.14 0.11 +0.017*SL 0.12 + 0.015*SL 0.10 + 0.016*SL
{PLH 0.31 0.27 + 0.020*SL 0.27 + 0.019*SL 0.28 + 0.018*SL
tPHL 0.32 0.29 + 0.015*SL 0.31 + 0.010*SL 0.34 + 0.008*SL
GoQ R 0.15 0.08 + 0.037*SL 0.06 + 0.043"SL 0.06 + 0.043*SL
tF 0.12 0.08 + 0.017*SL 0.08 + 0.016*SL 0.09 + 0.016*SL
tPLH 0.52 0.49 + 0.018*SL 0.49 + 0.018*SL 0.48 + 0.018*SL
{PHL 0.29 0.27 + 0.014*SL 0.28 + 0.010*SL 0.31 + 0.008*SL
DtoQON R 0.16 0.10 + 0.034*SL 0.07 + 0.041*SL 0.05 + 0.042*SL
tF 0.11 0.08 + 0.016*SL 0.08 + 0.016*SL 0.08 + 0.016*SL
tPLH 0.45 0.42 + 0.016*SL 0.42 +0.018*SL 0.41 +0.018*SL
{PHL 0.40 0.37 + 0.014*SL 0.39 + 0.009*SL 0.41 + 0.008*SL
GloQN R 0.16 0.08 + 0.040°SL 0.08 + 0.041*SL 0.05 + 0.042*SL
tF 0.12 0.07 + 0.022*SL 0.09 + 0.015*SL 0.08 + 0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL<20.00, *Range3: 20.00 < SL
LD1D2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
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
3-232

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



3-233
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



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): " —u
-LD1D2Q: D: 3,G: 1
-LD1D4Q: D: 3, G: 1 L D1D2Q
Maximum Fanout (Rec. SL):
- LD1D2Q: 56
- LD1D4Q: 112 = G
Gate Count:
-LD1D2Q: 4
-LD1D4Q: 5 Symbol
D G QOn+1
0 1
1 1
X 0 Qn
Truth Table
My
0
g £ 8
" Zm
jaL's
N p p
. 3 ﬁ P67 ey
it Nad )
t dbeas grL’F a
L L n n n
MGG '—I NG
| 185
v A
E 177 [ 178
[e] ) ;
12 i
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter Dsila:yz[%s(’)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.21 0.17 + 0.020*SL 0.17 + 0.018*SL 0.17 + 0.018*SL
tPHL 0.39 0.36 + 0.016*SL 0.38 + 0.010*SL 0.42 + 0.008*SL

DtoQ R 0.18 0.10 + 0.038*SL 0.09 + 0.041*SL 0.06 + 0.043"SL
tF 0.15 0.13 + 0.013*SL 0.12 + 0.015*SL 0.11 + 0.016*SL
tPLH 0.31 0.27 + 0.021*SL 0.27 + 0.019*SL 0.28 + 0.018*SL
tPHL 0.33 0.29 + 0.016*SL 0.31 + 0.010*SL 0.35 + 0.008*SL

CoQ R 0.16 0.08 + 0.040*SL 0.07 + 0.042*SL 0.06 + 0.043"SL
tE 0.12 0.08 + 0.017*SL 0.08 + 0.016*SL 0.09 + 0.016*SL

*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
LD1D2Q Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
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

LD1D4Q Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.26 0.23 +0.012*SL 0.24 + 0.010*SL 0.25 + 0.009*SL
tPHL 0.45 0.43 + 0.010*SL 0.44 + 0.007*SL 0.47 + 0.005*SL

Do Q R 0.16 0.11 + 0.022*SL 0.11 + 0.021*SL 0.09 + 0.022*SL
tF 0.17 0.15 + 0.008*SL 0.15 + 0.008*SL 0.16 + 0.008*SL
tPLH 0.34 0.31 + 0.011*SL 0.32 + 0.010*SL 0.33 + 0.009*SL
tPHL 0.37 0.35 + 0.011*SL 0.36 + 0.007*SL 0.39 + 0.005*SL

GtoQ R 0.14 0.09 + 0.024°SL 0.09 + 0.022*SL 0.08 + 0.022"SL
tF 0.15 0.13 + 0.010*SL 0.13 + 0.009*SL 0.14 + 0.008*SL

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

LD1D4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
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
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LD1A

D-Latch Active High Gate with 3-State Output

Inputs: D, G, E
Outputs: Q B0
Input Loading (SL): LD1A
-D:3 a
-G:1
-E: 1.5
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

Mﬁl 4;

T

| F

f%

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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds,ﬁz_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.14 0.05 + 0.043*SL 0.07 + 0.037*SL 0.08 + 0.036*SL
tPHL 0.01 -0.10 + 0.054*SL -0.03 + 0.030*SL 0.05 + 0.026*SL
R 0.27 0.13 + 0.069*SL 0.09 + 0.082*SL 0.06 + 0.084*SL

EtoQ tF 0.31 0.19 + 0.060"SL 0.21 + 0.053*SL 0.15 + 0.056*SL
tPLZ 0.40 0.40 + -0.000*SL 0.40 + -0.000*SL 0.40 +-0.000*SL
tPHZ 0.40 0.40 + -0.000*SL 0.40 + -0.000*SL 0.40 + -0.000*SL
tPLH 0.33 0.25 + 0.038*SL 0.26 + 0.037*SL 0.27 + 0.036*SL
tPHL 0.43 0.38 + 0.024*SL 0.38 + 0.025*SL 0.37 + 0.026*SL

DtoQ R 0.24 0.07 + 0.085"SL 0.07 + 0.083*SL 0.05 + 0.084°SL
tF 0.25 0.17 + 0.045*SL 0.14 + 0.054*SL 0.06 + 0.058*SL
tPLH 0.46 0.38 + 0.041*SL 0.39 + 0.037*SL 0.40 + 0.036*SL
tPHL 0.37 0.32 + 0.023*SL 0.32 + 0.025*SL 0.30 + 0.026*SL

GtoQ R 0.23 0.07 + 0.082*SL 0.06 + 0.084*SL 0.05 + 0.084*SL
tF 0.24 0.14 + 0.048*SL 0.12 + 0.055*SL 0.05 + 0.058*SL

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

LD1A Timing Requirements

[Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
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
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LD1B

D-Latch Active High Gate with WR, WRN Inputs

Inputs: D, WR, WRN, RD
Outputs: QON, ZN
Input Loading (SL):

N
LD1B P "

-D:3
-WR, WRN: 1 B—WE
-RD: 15 M
Maximum Fanout (Rec. SL): 14 B WRN
Gate Count: 4 R
Symbol
D WR WRN RD | QNn+l ZNn+l
0 1 0 0 1 Hi-Z
1 1 0 0 0 Hi-Z
0 1 0 1 1 1
1 1 0 1 0 0
X 0 1 0 QNn Hi-Z
X 0 1 1 QNn ONnN
Truth Table

WRN

QN

WR

RD

L{rE o hand2p— DE)

ZN

T

g

K3

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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.32 + 0.044"SL 0.34 + 0.038"SL 0.33 + 0.038"SL
tPHL 0.13 0.06 + 0.034*SL 0.09 + 0.022*SL 0.20 + 0.016*SL

Do QN R 0.52 0.36 + 0.079*SL 0.35 + 0.083*SL 0.26 + 0.088*SL
iF 037 0.30 + 0.033*SL 0.31 + 0.030*SL 0.30 + 0.030*SL
tPLH 0.20 0.12 + 0.041"SL 0.13 + 0.038*SL 0.13 + 0.038"SL
tPHL 0.29 0.25 + 0.022"SL 0.26 + 0.017°SL 0.28 + 0.016"SL

WR o QN R 0.42 0.25 + 0.086*SL 0.25 + 0.087*SL 0.22 + 0.089*SL
i 0.22 0.15 + 0.034"SL 0.16 + 0.032"SL 0.14 + 0.033"SL
tPLH 0.20 0.12 + 0.041*SL 0.13 + 0.038*SL 0.13 + 0.038*SL
tPHL 0.29 0.25 + 0.022"SL 0.26 + 0.017°SL 0.28 + 0.016"SL
WRNt© QN =0 0.42 0.25 + 0.086"SL 0.25 + 0.087"SL 0.22 + 0.089"SL
i 0.22 0.15 + 0.034"SL 0.16 + 0.032"SL 0.14 + 0.033"SL
tPLH 0.19 0.11 + 0.039"SL 0.12 + 0.036*SL 0.12 + 0.036*SL
tPHL 0.01 20.10 + 0.053*SL 20.03 + 0.030"SL 0.05 + 0.026"SL
R 0.26 0.12 + 0.073*SL 0.09 + 0.082*SL 0.06 + 0.083*SL

RDto ZN iF 0.30 0.19 + 0.058*SL 0.20 + 0.052*SL 0.15 + 0.055*SL
tPLZ 0.40 0.40 + -0.000*SL 0.40 + 0.000*SL 0.40 + -0.000*SL
tPHZ 0.40 0.41 + -0.000"SL 0.40 + 0.000"SL 0.41 + -0.000"SL
tPLH 0.62 0.45 + 0.083"SL 0.48 + 0.074*SL 0.52 + 0.072"SL
tPHL 0.35 0.21 + 0.071"SL 0.27 + 0.052*SL 0.36 + 0.047"SL

DtoZN R 0.24 0.09 + 0.077*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
tF 0.19 0.08 + 0.056*SL 0.08 + 0.056"SL 0.05 + 0.057*SL
tPLH 0.42 0.25 + 0.083"SL 0.28 + 0.074*SL 0.31 +0.072"SL
tPHL 0.50 0.38 + 0.058*SL 0.41 + 0.049"SL 0.44 + 0.047"SL

WR'o ZN R 0.24 0.09 + 0.077*SL 0.07 + 0.084*SL 0.05 + 0.084*SL
iF 0.18 0.07 + 0.057*SL 0.07 + 0.056"SL 0.05 + 0.057*SL
tPLH 0.42 0.25 + 0.083"SL 0.28 + 0.074*SL 0.31 + 0.072"SL
tPHL 0.50 0.38 + 0.058*SL 0.41 + 0.049*SL 0.44 + 0.047"SL
WRN to ZN R 0.24 0.09 + 0.077*SL 0.07 + 0.084*SL 0.05 + 0.084*SL
tF 0.18 0.07 + 0.057*SL 0.07 + 0.056*SL 0.05 + 0.057*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL £20.00, *Range3 :20.00 < SL
LD1B Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (WRN) PWL 0.000
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LD1B
D-Latch Active High Gate with WR, WRN Inputs

LD1B Timing Requirements
[Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width High (WR) tPWH 0.000
Input Hold Time (D to WR) tHD 0.000
Input Hold Time (D to WRN) tHD 0.000
Input Setup Time (D to WR) tSu 0.000
Input Setup Time (D to WRN) tSu 0.000

3-240

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



3-241
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



LD1S/LD1SD2
D-Latch Active High Gate with scan and 1X Drive or 2X Drive

Inputs: D, G, SI, SG

Outputs: Q, QN
: B QO u
Input Loading (SL):
-LD1S: D, SI: All : 1 B G
-LD1SD2: G, SG: All : 2 L DS
Maximum Fanout (Rec. SL):
-LD1S: 28 -
-LD1SD2: 56 ol
B S0 ON [O—m
Gate Count:
-LD1S: 7
-LD1SD2: 8 Symbol
D G S SG | On+l  OQNn+l
X 0 X 0 Qn QONn
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 0 1 0 1
Truth Table
[ — A :I I§8Y
%
E E rl> jrasl
Lr>mv 1192 T _“_T:g§4 - .4{: an
B5 ?FQ
L g iE ﬁﬁiPB& T‘# o
1 1 i
'p_lNSB ENSE
Schematic
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LD1S
D-Latch Active High Gate with scan and 1X Drive

LD1S Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.5 0.47 + 0.036"SL 0.47 + 0.036*SL 0.47 + 0.036*SL
tPHL 0.78 0.73 + 0.023*SL 0.75 + 0.017*SL 0.76 + 0.016"SL

DtoQ R 023 0.07 + 0.082*SL 0.06 + 0.083*SL 0.05 + 0.084*SL
tF 0.14 0.06 + 0.037*SL 0.08 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.47 0.40 + 0.036*SL 0.40 + 0.036*SL 0.40 + 0.036*SL
tPHL 0.79 0.74 + 0.022*SL 0.76 + 0.016"SL 0.77 + 0.016*SL

GwoQ R 0.23 0.07 + 0.079*SL 0.06 + 0.083*SL 0.05 + 0.084*SL
tF 0.13 0.06 + 0.035*SL 0.08 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.60 0.52 + 0.037*SL 0.52 + 0.036*SL 0.52 + 0.036*SL
tPHL 0.77 0.72 + 0.023*SL 0.74 + 0.017*SL 0.75 + 0.016*SL

SloQ R 0.23 0.06 + 0.085*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
= 013 0.06 + 0.035*SL 0.07 + 0.031*SL 0.04 + 0.033*SL
tPLH 052 0.45 + 0.036"SL 0.45 + 0.036*SL 0.44 + 0.036*SL
tPHL 0.76 0.72 + 0.021*SL 0.73 + 0.017*SL 0.75 + 0.016*SL

SGtoQ R 0.24 0.08 + 0.079"SL 0.07 + 0.083*SL 0.05 + 0.084*SL
= 013 0.07 + 0.032*SL 0.07 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.74 0.66 + 0.039"SL 0.67 + 0.036*SL 0.67 + 0.036*SL
tPHL 0.42 0.39 + 0.024*SL 0.41 + 0.017*SL 0.43 + 0.016*SL
Dto QN R 0.25 0.09 + 0.083*SL 0.09 + 0.083*SL 0.06 + 0.084*SL
tF 0.14 0.08 + 0.032*SL 0.08 + 0.031*SL 0.06 + 0.032*SL
tPLH 0.75 0.67 + 0.038*SL 0.68 + 0.036*SL 0.68 + 0.036*SL
tPHL 0.37 0.32 + 0.024*SL 0.34 + 0.017*SL 0.36 + 0.016"SL
GtoQN R 0.25 0.09 + 0.082*SL 0.09 + 0.083*SL 0.06 + 0.084*SL
tF 0.14 0.08 + 0.033*SL 0.08 + 0.031*SL 0.05 + 0.033*SL
tPLH 0.73 0.65 + 0.038*SL 0.66 + 0.036*SL 0.66 + 0.036*SL
tPHL 0.49 0.44 + 0.024*SL 0.46 + 0.017*SL 0.49 + 0.016*SL
SItoQN R 0.25 0.10 + 0.079*SL 0.08 + 0.083*SL 0.06 + 0.084*SL
i 0.14 0.08 + 0.032*SL 0.08 + 0.031*SL 0.06 + 0.033*SL
tPLH 0.72 0.65 + 0.038*SL 0.65 + 0.036"SL 0.65 + 0.036*SL
tPHL 0.41 0.36 + 0.024*SL 0.38 + 0.017*SL 0.41 + 0.016*SL
SGto QN R 0.25 0.09 + 0.078*SL 0.07 + 0.084*SL 0.06 + 0.084*SL
= 0.15 0.08 + 0.033*SL 0.09 + 0.031*SL 0.06 + 0.033*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
LD1S Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width High (G) tPWH 0.000
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LD1S
D-Latch Active High Gate with scan and 1X Drive

LD1S Timing Requirements
Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width High (SG) tPWH 0.000
Input Hold Time (D to G) tHD 0.000
Input Hold Time (Sl to SG) tHD 0.000
Input Setup Time (D to G) tSu 0.000
Input Setup Time (S| to SG) tSU 0.000
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter DseLIa:yZ[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.58 0.55 + 0.016*SL 0.54 + 0.018*SL 0.54 + 0.018*SL
tPHL 0.83 0.80 + 0.014*SL 0.81 + 0.010"SL 0.84 + 0.008"SL

D10 Q R 0.16 0.07 + 0.043*SL 0.08 + 0.041*SL 0.06 + 0.042*SL
IF 0.12 0.08 + 0.019*SL 0.09 + 0.016*SL 0.09 + 0.016SL
tPLH 0.50 0.46 + 0.018*SL 0.47 + 0.018*SL 0.46 + 0.018"SL
tPHL 0.84 0.81 + 0.012*SL 0.82 + 0.010"SL 0.85 + 0.008"SL

GwoQ R 0.16 0.10 + 0.033*SL 0.07 + 0.041"SL 0.05 + 0.042*SL
i 0.12 0.09 + 0.016*SL 0.09 + 0.016*SL 0.08 + 0.016"SL
tPLH 0.63 0.60 + 0.016*SL 0.59 + 0.018*SL 0.58 + 0.019"SL
tPHL 0.82 0.79 + 0.013*SL 0.80 + 0.010*SL 0.83 + 0.008*SL

SloQ R 0.16 0.09 + 0.037*SL 0.07 + 0.041"SL 0.05 + 0.042*SL
IF 0.11 0.08 + 0.016*SL 0.08 + 0.016*SL 0.08 + 0.016"SL
tPLH 0.55 0.52 + 0.017*SL 0.51 + 0.018*SL 0.51 + 0.018"SL
TPHL 0.81 0.78 + 0.012*SL 0.79 + 0.010"SL 0.82 + 0.008*SL

SGwQ R 017 0.09 + 0.039*SL 0.08 + 0.041%SL 0.05 + 0.042*SL
IF 0.12 0.08 + 0.020°SL 0.09 + 0.015*SL 0.08 + 0.016"SL
tPLH 0.74 0.70 + 0.021*SL 0.70 + 0.019"SL 0.71+ 0.018*SL
tPHL 0.45 0.42 + 0.013*SL 0.43 + 0.010"SL 0.47 + 0.008*SL
Dto QN R 0.17 0.10 + 0.038*SL 0.09 + 0.042"SL 0.06 + 0.043"SL
tF 013 0.11 + 0.011*SL 0.09 + 0.016*SL 0.09 + 0.016%SL
tPLH 0.74 0.70 + 0.020*SL 0.71 + 0.019"SL 0.71+ 0.018*SL
tPHL 0.37 0.34 + 0.015"SL 0.36 + 0.010"SL 0.39 + 0.008"SL
GtoQN R 0.17 0.09 + 0.040°SL 0.09 + 0.041%SL 0.06 + 0.043*SL
I 0.13 0.09 + 0.020*SL 0.11 + 0.015*SL 0.08 + 0.016%SL
tPLH 0.72 0.68 + 0.020"SL 0.69 + 0.019*SL 0.69 + 0.018"SL
tPHL 0.50 0.47 + 0.016°SL 0.48 + 0.010"SL 0.52 + 0.008"SL
Slto QN R 0.18 0.10 + 0.041*SL 0.09 + 0.041"SL 0.07 + 0.043*SL
tF 0.13 0.10 + 0.017*SL 0.10 + 0.016"SL 0.09 + 0.016"SL
tPLH 0.72 0.68 + 0.021*SL 0.68 + 0.019"SL 0.69 + 0.018"SL
tPHL 0.42 0.39 + 0.014*SL 0.40 + 0.010"SL 0.44 + 0.008*SL
SGtoQN R 0.18 0.09 + 0.044*SL 0.10 + 0.041"SL 0.07 + 0.043*SL
tF 0.13 0.11 + 0.013*SL 0.10 + 0.016"SL 0.09 + 0.016"SL
*Rangel : SL < 3.00, *Range2:3.00 < SL =20.00, *Range3:20.00 < SL
LD1SD2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width High (G) PWH 0.000
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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, 3.30V]

Parameter Symbol Value [ns]
Pulse Width High (SG) tPWH 0.000
Input Hold Time (D to G) tHD 0.000
Input Hold Time (SI to SG) tHD 0.000
Input Setup Time (D to G) tSu 0.000
Input Setup Time (Sl to SG) tsu 0.000
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LD1X4
4-Bit D-Latch with Active High Gate

Inputs: DO, D1, D2, D3, G LD1X4
Outputs: QO0, Q1, Q2, Q3 - 0a oa -
QNO, QN1, QN2, QN3 = D1 al —
Input Loading (SL): — D2 Qz —=a
- DO, DI, D2, D3: 3 D3 03 —n
-G:1
Maximum Fanout (Rec. SL): All : 28 gsf c: -
Gate Count: 13 — aNZ O—a
aN3 O—=a
Symbol
D G Qn+1 ONn+1
0 1 0 1
1 1 1 0
X 0 Qn QNn
Truth Table
8 s & 5 8 8 3 5
o Q o Q [u} Q [u} Q
LD1 LD1 LD1 LD1
G QN G QN G QN G QN
¢
&= - ol M
= = = =
) ) ) )
Schematic
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LD1X4
4-Bit D-Latch with Active High Gate

LD1X4 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.21 0.13 + 0.039"SL 0.13 + 0.038"SL 0.13 + 0.038*SL
tPHL 0.38 0.33 + 0.025"SL 0.35 + 0.018"SL 0.38 + 0.017°SL

D0to Q0 R 0.26 0.10 + 0.083*SL 0.08 + 0.087*SL 0.06 + 0.088*SL
i 0.16 0.09 + 0.035"SL 0.10 + 0.032"SL 0.07 + 0.034"SL
tPLH 0.41 0.33 + 0.040"SL 0.34 + 0.038*SL 0.34 + 0.038*SL
tPHL 0.48 0.43 + 0.024*SL 0.45 + 0.018"SL 0.47 + 0.017°SL

GtoQO R 0.25 0.07 + 0.086"SL 0.07 + 0.088*SL 0.05 + 0.089*SL
iF 0.13 0.06 + 0.035"SL 0.07 + 0.033"SL 0.06 + 0.034"SL
tPLH 0.20 0.13 + 0.038*SL 0.13 + 0.036*SL 0.13 + 0.036*SL
tPHL 0.38 0.33 + 0.024"SL 0.35 + 0.017°SL 0.38 + 0.016"SL

Dlto Q1 R 0.25 0.09 + 0.080*SL 0.08 + 0.083*SL 0.06 + 0.084*SL
i 0.16 0.09 + 0.034"SL 0.10 + 0.031"SL 0.06 + 0.032"SL
tPLH 0.41 0.33 + 0.038"SL 0.34 + 0.036"SL 0.34 + 0.036"SL
tPHL 0.48 0.43 + 0.024*SL 0.45 + 0.017°SL 0.47 + 0.016*SL

GloQl R 0.24 0.07 + 0.081*SL 0.07 + 0.084*SL 0.05 + 0.085"SL
iF 0.13 0.06 + 0.034*SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 0.21 0.13 + 0.039"SL 0.13 + 0.038"SL 0.13 + 0.038"SL
tPHL 0.38 0.33 + 0.025*SL 0.35 + 0.018*SL 0.38 + 0.017*SL

D210 Q2 R 0.26 0.10 + 0.083"SL 0.08 + 0.087°SL 0.06 + 0.088*SL
iF 0.16 0.09 + 0.035*SL 0.10 + 0.032*SL 0.07 + 0.034*SL
tPLH 0.41 0.33 + 0.040"SL 0.34 + 0.038"SL 0.34 + 0.038"SL
tPHL 0.48 0.43 + 0.024*SL 0.45 + 0.018"SL 0.47 + 0.017*SL

GtoQ2 R 0.25 0.07 + 0.086"SL 0.07 + 0.088"SL 0.05 + 0.089*SL
iF 0.13 0.07 + 0.034"SL 0.07 + 0.033"SL 0.05 + 0.034"SL
tPLH 0.20 0.13 + 0.038"SL 0.13 + 0.036"SL 0.13 + 0.036"SL
tPHL 0.38 0.33 + 0.024*SL 0.35 + 0.017°SL 0.38 + 0.016"SL

D310 Q3 R 0.25 0.09 + 0.080*SL 0.08 + 0.083"SL 0.06 + 0.084*SL
iF 0.16 0.09 + 0.034*SL 0.10 + 0.031"SL 0.06 + 0.032"SL
tPLH 0.41 0.33 + 0.038*SL 0.34 + 0.036"SL 0.34 + 0.036"SL
tPHL 0.48 0.43 + 0.024*SL 0.45 + 0.017°SL 0.47 + 0.016"SL

GoQ3 R 0.24 0.07 + 0.081"SL 0.07 + 0.084*SL 0.05 + 0.084*SL
iF 0.13 0.07 + 0.032"SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 0.49 0.42 + 0.036*SL 0.41 + 0.037"SL 0.41 + 0.038*SL
tPHL 0.25 0.20 + 0.022"SL 0.22 + 0.017°SL 0.23 + 0.016"SL

DO to QNO R 0.24 0.08 + 0.081*SL 0.06 + 0.088*SL 0.05 + 0.089"SL
iF 0.14 0.07 + 0.032"SL 0.07 + 0.033"SL 0.05 + 0.034*SL
tPLH 0.58 0.51 + 0.037°SL 0.51 + 0.038"SL 0.51 + 0.038"SL
tPHL 0.45 0.40 + 0.023*SL 0.42 + 0.017°SL 0.43 + 0.017"SL

G to QNO R 0.24 0.07 + 0.086*SL 0.06 + 0.088*SL 0.05 + 0.089"SL

iF 0.14 0.06 + 0.036"SL 0.08 + 0.033"SL 0.04 + 0.034*SL
*Rangel : 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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsila:yz[r(])s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.49 0.42 + 0.034*SL 0.41 + 0.036*SL 0.41 + 0.036"SL
tPHL 0.24 0.20 + 0.022*SL 0.22 + 0.017*SL 0.23 + 0.016°SL

D1to QN1 R 0.24 0.08 + 0.078*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
iF 013 0.07 + 0.031"SL 0.07 + 0.032"SL 0.05 + 0.033*SL
tPLH 058 0.51 + 0.036*SL 0.51 + 0.036*SL 0.51 + 0.036"SL
tPHL 0.45 0.40 + 0.023*SL 0.42 + 0.017*SL 0.43 + 0.016°SL

G to QN1 R 0.23 0.06 + 0.083"SL 0.06 + 0.084*SL 0.05 + 0.084*SL
i 0.13 0.06 + 0.036*SL 0.07 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.49 0.42 + 0.036*SL 0.41 + 0.037*SL 0.41 + 0.038"SL
tPHL 0.25 0.20 + 0.022*SL 0.22 + 0.017*SL 0.23 + 0.016"SL

D2 to QN2 R 0.25 0.08 + 0.081"SL 0.06 + 0.088"SL 0.05 + 0.089"SL
i 0.14 0.07 + 0.032*SL 0.07 + 0.033*SL 0.05 + 0.034"SL
tPLH 0.58 0.51 + 0.037"SL 0.51 + 0.038"SL 0.51 + 0.038*SL
tPHL 0.45 0.40 + 0.023*SL 0.42 + 0.017*SL 0.43 + 0.017°SL

G to QN2 R 0.24 0.07 + 0.084*SL 0.06 + 0.088*SL 0.05 + 0.089*SL
i 0.14 0.06 + 0.036*SL 0.08 + 0.033*SL 0.05 + 0.034"SL
tPLH 0.49 0.42 + 0.034*SL 0.41 + 0.036"SL 0.41 + 0.036*SL
tPHL 0.24 0.20 + 0.022*SL 0.22 + 0.017*SL 0.23 + 0.016"SL

D3 to QN3 R 0.24 0.08 + 0.078*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
i 0.13 0.07 + 0.031*SL 0.07 + 0.032*SL 0.05 + 0.033"SL
tPLH 0.58 0.51 + 0.037*SL 0.51 + 0.036*SL 0.51 + 0.036*SL
tPHL 0.45 0.40 + 0.023*SL 0.42 + 0.017*SL 0.43 + 0.016"SL

Gto QN3 R 0.23 0.06 + 0.085*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
i 0.13 0.06 + 0.036*SL 0.07 + 0.031%SL 0.04 + 0.033"SL

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

LD1X4 Timing Requirements

Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width High (G) tPWH 0.000
Input Hold Time (DO to G) tHD 0.000
Input Hold Time (D1 to G) tHD 0.000
Input Hold Time (D2 to G) tHD 0.000
Input Hold Time (D3 to G) tHD 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, 3.30V]

Parameter Symbol Value [ns]
Input Setup Time (DO to G) tSU 0.000
Input Setup Time (D1 to G) tSu 0.000
Input Setup Time (D2 to G) tSu 0.000
Input Setup Time (D3 to G) tsu 0.000
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LD2
D-Latch Active High Gate with Reset

Inputs: D, G, RN B D 0 —m
Outputs: Q, QN
Input Loading (SL): LDZ2
-D: 3
-G,RN: 1
Maximum Fanout (Rec. SL): All : 28 B RGN O
Gate Count: 5 I
Symbol
D G RN  Qn+l  QNn+l
0 1 1 0 1
1 1 1 1 0
X 0 1 Qn QNn
X X 0 0 1
Truth Table
M T
G
Ly | L B
= Q
1 Bl 4
—H A |
RH b a B T
i 9 @ QN
e .
Schematic
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LD2

D-Latch Active High Gate with Reset

LD2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.14 + 0.042"SL 0.16 + 0.037"SL 0.17 + 0.036"SL
tPHL 0.39 0.33 + 0.028*SL 0.36 + 0.018"SL 0.40 + 0.016*SL

RNt Q R 027 0.11 + 0.081*SL 0.10 + 0.082*SL 0.07 + 0.084*SL
iF 0.18 0.12 + 0.032*SL 0.12 + 0.030"SL 0.08 + 0.032*SL
tPLH 0.30 0.21 + 0.041°SL 0.23 + 0.037°SL 0.23 + 0.036"SL
tPHL 0.37 0.32 + 0.025*SL 0.34 + 0.018*SL 0.38 + 0.016*SL

Do Q R 0.27 0.11 + 0.081"SL 0.10 + 0.083"SL 0.07 + 0.084"SL
IF 0.16 0.10 + 0.032"SL 0.11 + 0.031*SL 0.07 + 0.032*SL
tPLH 0.38 0.30 + 0.041"SL 0.31 + 0.037°SL 0.32 + 0.036"SL
tPHL 0.33 0.28 + 0.024*SL 0.30 + 0.017°SL 0.33 + 0.016"SL

GoQ R 0.25 0.08 + 0.084"SL 0.09 + 0.083"SL 0.06 + 0.084*SL
iF 0.13 0.07 + 0.034*SL 0.07 + 0.032"SL 0.06 + 0.033"SL
tPLH 0.50 0.43 + 0.035"SL 0.43 + 0.036*SL 0.43 + 0.036"SL
tPHL 0.27 0.23 + 0.022"SL 0.24 + 0.017°SL 0.25 + 0.016"SL

RN to QN R 0.24 0.08 + 0.078"SL 0.07 + 0.083"SL 0.05 + 0.084*SL
iF 0.14 0.07 + 0.033"SL 0.08 + 0.031"SL 0.05 + 0.033"SL
tPLH 0.48 0.41 + 0.035*SL 0.41 + 0.036*SL 0.41 + 0.036"SL
tPHL 0.34 0.29 + 0.023"SL 0.31 + 0.017°SL 0.32 + 0.016"SL

DtoQN R 0.24 0.08 + 0.079"SL 0.07 + 0.083*SL 0.05 + 0.084*SL
iF 0.14 0.07 + 0.037°SL 0.09 + 0.031"SL 0.04 + 0.033"SL
tPLH 0.44 0.37 + 0.035"SL 0.36 + 0.036*SL 0.36 + 0.036*SL
tPHL 0.42 0.38 + 0.022"SL 0.39 + 0.017°SL 0.41 + 0.016"SL

GtoQN R 0.23 0.07 + 0.080*SL 0.06 + 0.083*SL 0.05 + 0.084*SL
i 0.14 0.07 + 0.035"SL 0.08 + 0.031"SL 0.04 + 0.033"SL

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

LD2 Timing Requirements

Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (RN) 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) tSuU 0.000
Recovery Time (RN) tRC 0.000
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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 =—D Q—=
Input Loading (SL): All: D: 3, G,RN: 1
Maximum Fanout (Rec. SL): LD2Q
- LD2Q: 28
- LD2D3Q: 84
Gate Count: B0 gy
-LD2Q: 4 -
-LD2D3Q: 5 I
Symbol
D G RN Qn+1
0 1 1 0
1 1 1 1
X 0 1 Qn
X X 0 0
Truth Table
'LDWLC'L [tals] F39
oy g *
=
_.—I_\Ll_._
T L
" NaT
P ned ! i
! Pog ?F'_ o P71
[ n
! a
[77 78
oy —— >DY et >0Y -
(1% iny W73
N
[85 ]
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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.24 0.15 + 0.043*SL 0.17 + 0.038*SL 0.17 + 0.038*SL
tPHL 0.40 0.34 + 0.029"SL 0.37 + 0.018*SL 0.40 + 0.016*SL

RN10Q R 0.28 0.11 + 0.083*SL 0.10 + 0.086*SL 0.06 + 0.088*SL
i 0.19 0.12 + 0.035"SL 0.13 + 0.031*SL 0.07 + 0.034*SL
tPLH 0.30 0.22 + 0.043*SL 0.23 + 0.038*SL 0.24 + 0.038*SL
tPHL 0.38 0.32 + 0.028*SL 0.35 + 0.018"SL 0.38 + 0.016"SL

DtoQ R 0.28 0.11 + 0.086"SL 0.11 + 0.086*SL 0.07 + 0.088*SL
tF 017 0.11 + 0.034*SL 0.12 + 0.031%SL 0.06 + 0.034*SL
tPLH 0.39 0.30 + 0.043*SL 0.32 + 0.038"SL 0.32 + 0.038*SL
tPHL 0.33 0.28 + 0.025"SL 0.31 + 0.018*SL 0.33 + 0.016*SL
GwoQ R 0.27 0.11 + 0.081"SL 0.09 + 0.087*SL 0.06 + 0.088*SL
tF 0.14 0.07 + 0.037*SL 0.08 + 0.033*SL 0.05 + 0.034*SL

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

LD2Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (RN) 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
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.22 + 0.016"SL 0.23 + 0.014*SL 0.25 + 0.013"SL
tPHL 0.42 0.39 + 0.016"SL 0.41 + 0.009*SL 0.46 + 0.006*SL

RNt Q R 0.18 0.13 + 0.028*SL 0.12 + 0.029*SL 0.11 + 0.029*SL
= 0.17 0.14 + 0.016"SL 0.16 + 0.010*SL 0.15 + 0.010"SL
tPLH 0.34 0.31 + 0.015"SL 0.31 + 0.013"SL 0.33 + 0.013*SL
tPHL 0.42 0.39 + 0.013*SL 0.40 + 0.008*SL 0.44 + 0.006*SL

DoQ R 0.19 0.13 + 0.027*SL 0.13 + 0.028*SL 0.11 + 0.029"SL
tF 0.17 0.15 + 0.011"SL 0.15 + 0.010"SL 0.14 + 0.011*SL
tPLH 0.39 0.36 + 0.016"SL 0.37 + 0.014*SL 0.39 + 0.013*SL
tPHL 0.36 0.33 + 0.013*SL 0.35 + 0.008*SL 0.38 + 0.006*SL

GwoQ R 0.17 0.12 + 0.028"SL 0.12 + 0.028*SL 0.09 + 0.030"SL

= 0.13 0.10 + 0.014*SL 0.11 + 0.011"SL 0.13 + 0.011*5L

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

LD2D3Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (RN) 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
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LD4
D-Latch Active High Gate with Set, Reset, 1X Drive

Inputs: D, G, RN, SN = D S O +—m
OutPUT: Q, QN
Input Loading (SL): D,: 3, G, RN : 1
SN:2 LD4
Maximum Fanout (Rec. SL): 28
Gate Count: 6
B C BN QN O—a
C
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

G

e
Hi)
ety

L g

AR

i .
o» E} 7

- N
j&*
SH I |1
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %iliyg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.14 + 0.042*SL 0.16 + 0.037*SL 0.17 + 0.036*SL
tPHL 0.38 0.33 + 0.027*SL 0.36 + 0.018*SL 0.39 + 0.016*SL

RNt Q R 0.27 0.11 + 0.078*SL 0.10 + 0.083*SL 0.07 + 0.084*SL
tF 0.18 0.11 + 0.033*SL 0.12 + 0.030*SL 0.08 + 0.032*SL
tPLH 0.75 0.67 + 0.037*SL 0.67 + 0.036"SL 0.67 + 0.036*SL
tPHL 0.37 0.33 + 0.024*SL 0.34 + 0.017*SL 0.37 + 0.016"SL

SN0 Q R 0.26 0.10 + 0.079"SL 0.09 + 0.083*SL 0.06 + 0.084*SL
= 013 0.07 + 0.035*SL 0.07 + 0.032*SL 0.06 + 0.033*SL
tPLH 0.30 0.21 + 0.041*SL 0.23 + 0.037*SL 0.23 + 0.036*SL
tPHL 0.37 0.32 + 0.025*SL 0.34 + 0.018*SL 0.37 + 0.016*SL

DtoQ R 0.27 0.11 + 0.081*SL 0.10 + 0.083*SL 0.07 + 0.084*SL
= 0.17 0.11 + 0.030"SL 0.10 + 0.031*SL 0.07 + 0.032*SL
tPLH 0.46 0.38 + 0.041%SL 0.39 + 0.037°SL 0.40 + 0.036*SL
tPHL 0.41 0.36 + 0.023*SL 0.38 + 0.017*SL 0.40 + 0.016"SL

GoQ R 0.25 0.09 + 0.081*SL 0.08 + 0.083*SL 0.06 + 0.084*SL
tF 0.14 0.06 + 0.037*SL 0.08 + 0.032*SL 0.06 + 0.033*SL
tPLH 0.56 0.48 + 0.037*SL 0.49 + 0.036*SL 0.48 + 0.036*SL
tPHL 0.28 0.23 + 0.024*SL 0.25 + 0.017*SL 0.27 + 0.016*SL

RNto QN R 0.25 0.09 + 0.080"SL 0.09 + 0.082*SL 0.05 + 0.084*SL
tF 0.14 0.07 + 0.035*SL 0.08 + 0.031%SL 0.06 + 0.032*SL
tPLH 0.28 0.19 + 0.042*SL 0.21 + 0.036"SL 0.21 + 0.036*SL
tPHL 0.37 0.32 + 0.025"SL 0.34 + 0.018*SL 0.37 + 0.016"SL
SNto QN R 0.26 0.10 + 0.081*SL 0.10 + 0.082*SL 0.06 + 0.084*SL
" 0.16 0.11 + 0.025*SL 0.09 + 0.031*SL 0.07 + 0.032*SL
tPLH 0.54 0.46 + 0.036*SL 0.46 + 0.036*SL 0.46 + 0.036*SL
tPHL 0.3 0.30 + 0.024*SL 0.32 + 0.017*SL 0.33 + 0.016"SL

DtoQN R 0.25 0.08 + 0.081*SL 0.08 + 0.083*SL 0.05 + 0.084*SL
tF 0.14 0.06 + 0.040*SL 0.09 + 0.031*SL 0.05 + 0.032*SL
tPLH 057 0.49 + 0.037*SL 0.50 + 0.036*SL 0.50 + 0.036*SL
tPHL 052 0.47 + 0.023*SL 0.49 + 0.017°SL 0.50 + 0.016*SL

GtoQN R 0.25 0.09 + 0.077*SL 0.08 + 0.083*SL 0.05 + 0.084*SL
= 0.14 0.07 + 0.038"SL 0.09 + 0.031*SL 0.05 + 0.033*SL

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

LD4 Timing Requirements
Values for typical process, 25.00°C, 3.30V]

Parameter

Symbol

Value [ns]

Pulse Width Low (RN)

tPWL

0.000

HDA10000-3.3V/3.3V
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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, 3.30V]
Parameter Symbol 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 l
Input Loading (SL): All: D: 3, G, RN: 1,
SN: 2 N
=D Q+H—mn
Maximum Fanout (Rec. SL):
- LD4D2Q: 56 LD4D2Q
- LD4D4Q: 144
Gate Count:
-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
1+ SES
o -
o = e 1
=] =
_.qg _.4PE> rﬂ% = "ﬂ% b i
. E Ly < L Hi
.—._| 1 -
RN I i __
sH I CT %{F,..i,
I
F
Schematic <
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.18 + 0.024*SL 0.19 + 0.020"SL 0.21 + 0.019°SL
tPHL 0.39 0.36 + 0.017°SL 0.38 + 0.011°SL 0.43 + 0.009°SL

RNt Q R 0.20 0.12 + 0.039*SL 0.11 + 0.044*SL 0.09 + 0.045*SL
= 0.17 0.14 + 0.017*SL 0.14 + 0.016"SL 0.12 + 0.017°SL
tPLH 0.72 0.68 + 0.023"SL 0.69 + 0.019"SL 0.70 + 0.019*SL
tPHL 0.38 0.35 + 0.016"SL 0.37 + 0.010"SL 0.40 + 0.009*SL

SN0 Q R 0.19 0.11 + 0.041*SL 0.10 + 0.044*SL 0.08 + 0.045"SL
= 0.12 0.09 + 0.017*SL 0.09 + 0.017*SL 0.09 + 0.017*SL
tPLH 031 0.26 + 0.023"SL 0.27 + 0.020"SL 0.29 + 0.019°SL
tPHL 0.38 0.35 + 0.017*SL 0.37 + 0.011"SL 0.41 + 0.009*SL

DtoQ R 0.20 0.11 + 0.047°SL 0.12 + 0.043"SL 0.09 + 0.045*SL
tF 0.16 0.12 + 0.017°SL 0.12 + 0.016"SL 0.12 + 0.016*SL
tPLH 0.46 0.42 + 0.022"SL 0.42 + 0.020"SL 0.44 + 0.019°SL
tPHL 0.41 0.38 + 0.015"SL 0.40 + 0.011"SL 0.44 + 0.009"SL

GoQ R 0.19 0.10 + 0.044*SL 0.10 + 0.044*SL 0.08 + 0.045"SL

tF 0.12 0.09 + 0.018*SL 0.09 + 0.017*SL 0.09 + 0.017°5L

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

LD4D2Q Timing Requirements

[Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (RN) tPWL 0.000
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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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.28 0.26 + 0.011*SL 0.26 + 0.011*SL 0.29 + 0.010"SL
tPHL 0.44 0.43 + 0.010"SL 0.43 + 0.007*SL 0.47 + 0.005*SL

RNt Q R 0.19 0.14 + 0.024*SL 0.15 + 0.021*SL 0.13 + 0.022*SL
= 0.19 0.17 + 0.011"SL 0.18 + 0.008*SL 0.18 + 0.008*SL
tPLH 0.77 0.75 + 0.014*SL 0.76 + 0.010"SL 0.77 + 0.010°SL
tPHL 0.43 0.41 + 0.009*SL 0.42 + 0.007*SL 0.45 + 0.005*SL

SNt Q R 0.17 0.12 + 0.025"SL 0.13 + 0.021*SL 0.12 + 0.022*SL
tF 0.14 0.13 + 0.009"SL 0.13 + 0.009*SL 0.14 + 0.008*SL
tPLH 0.37 0.35 + 0.012*SL 0.35 + 0.011°SL 0.38 + 0.010°SL
tPHL 0.44 0.41 + 0.012*SL 0.43 + 0.007*SL 0.46 + 0.005*SL

DtoQ R 0.18 0.15 + 0.015*SL 0.13 + 0.022*SL 0.13 + 0.022*SL
= 0.18 0.15 + 0.010"SL 0.16 + 0.008*SL 0.16 + 0.008*SL
tPLH 0.50 0.48 + 0.013"SL 0.48 + 0.011°SL 0.50 + 0.010°SL
tPHL 0.45 0.43 + 0.013*SL 0.45 + 0.007*SL 0.48 + 0.005*SL

GoQ R 0.16 0.12 + 0.021"SL 0.12 + 0.022"SL 0.11 + 0.022*SL

= 0.14 0.12 + 0.012"SL 0.13 + 0.009"SL 0.14 + 0.008*SL

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

LD4D4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (RN) tPWL 0.000
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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LD5/LD5D2

D-Latch with Active Low Gate, 1X Drive or 2X Drive

Inputs: D, GN
Outputs: Q, QN
Input Loading (SL): [ E— 0 l—m
-D:3
-GN: 1
Maximum Fanout (Rec. SL): LDS
-LD5: All: 28
- LD5D2: All: 56
Gate Count: m— GM aN [o—m
-LD5: 4
-LD5D2: 5
Symbol
D GN | OQn+l QNn+1
0 0 0 1
1 0 1 0
X 1 Qn QNn
Truth Table
GN W@—‘%
D JE— A @CY A I@CY Q
| q -
& Ya@ A L_W— QN
Schematic
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LD5

D-Latch with Active Low Gate and 1X Drive

LD5 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.21 0.13 + 0.038*SL 0.13 + 0.036*SL 0.14 + 0.036*SL
tPHL 0.38 0.33 + 0.025*SL 0.35 + 0.017*SL 0.38 + 0.016*SL

DoQ R 0.25 0.09 + 0.080*SL 0.08 + 0.083*SL 0.06 + 0.084*SL
tF 0.16 0.09 + 0.034*SL 0.10 + 0.031*SL 0.07 + 0.032*SL
tPLH 0.54 0.47 + 0.039*SL 0.47 + 0.037*SL 0.48 + 0.036*SL
tPHL 0.52 0.47 + 0.024*SL 0.49 + 0.017*SL 0.51 + 0.016*SL

GNtoQ R 0.24 0.07 + 0.084*SL 0.07 + 0.084*SL 0.05 + 0.085*SL
tF 0.13 0.07 + 0.033*SL 0.07 + 0.032*SL 0.05 + 0.033*SL
tPLH 0.49 0.42 + 0.034*SL 0.41 + 0.036*SL 0.41 + 0.036*SL
tPHL 0.24 0.20 + 0.022*SL 0.22 + 0.017*SL 0.23 + 0.016*SL
Dto QN R 0.24 0.08 + 0.077°SL 0.06 + 0.083*SL 0.05 + 0.084*SL
tF 0.13 0.07 + 0.031*SL 0.07 + 0.032*SL 0.05 + 0.033*SL
tPLH 0.62 0.55 + 0.036*SL 0.55 + 0.036*SL 0.55 + 0.036*SL
tPHL 0.58 0.54 + 0.022*SL 0.55 + 0.017*SL 0.57 + 0.016*SL
GNto QN R 0.23 0.07 + 0.084*SL 0.07 + 0.083"SL 0.05 + 0.084*SL
tF 0.13 0.06 + 0.035*SL 0.07 + 0.031*SL 0.04 + 0.033*SL
*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00< SL
LD5 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.000
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LD5D2
D-Latch with Active Low Gate and 2X Drive

LD5D2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter IDseLliyz‘[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.20 0.16 + 0.020"SL 0.17 + 0.019"SL 0.18 + 0.018"SL
tPHL 0.39 0.36 + 0.016*SL 0.37 + 0.010"SL 0.41 + 0.008*SL

DtoQ R 0.18 0.10 + 0.040*SL 0.09 + 0.041*SL 0.06 + 0.043*SL
iF 0.15 0.11 + 0.016*SL 0.12 + 0.015*SL 0.10 + 0.016"SL
tPLH 053 0.49 + 0.020"SL 0.49 + 0.019"SL 0.50 + 0.018"SL
tPHL 0.52 0.49 + 0.015*SL 0.51 + 0.010*SL 0.54 + 0.008*SL

GNtoQ R 0.15 0.08 + 0.038*SL 0.06 + 0.042"SL 0.06 + 0.043*SL

iF 0.12 0.08 + 0.018*SL 0.09 + 0.016*SL 0.08 + 0.016*SL

tPLH 052 0.49 + 0.017°SL 0.49 + 0.018"SL 0.48 + 0.018"SL

tPHL 0.30 0.27 + 0.013"SL 0.28 + 0.010"SL 0.31 + 0.008"SL

Do QN R 0.16 0.09 + 0.036*SL 0.07 + 0.041%SL 0.05 + 0.042*SL

iF 0.11 0.08 + 0.017°SL 0.08 + 0.016"SL 0.08 + 0.016"SL

tPLH 0.65 0.62 + 0.017*SL 0.61 + 0.018*SL 0.61 + 0.018"SL

tPHL 0.62 0.59 + 0.014*SL 0.60 + 0.009"SL 0.63 + 0.008"SL

GNto QN R 0.16 0.08 + 0.040"SL 0.08 + 0.041"SL 0.05 + 0.042*SL
i 0.11 0.07 + 0.020"SL 0.09 + 0.016"SL 0.08 + 0.016"SL

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

LD5D2 Timing Requirements

[Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.000
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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

Maximum Fanout (Rec. SL):
- LD5D2Q: 56
- LD5D4Q: 112
Gate Count:
- LD5D2Q: 4
- LD5D24Q: 5

Input Loading (SL): All : D: 3, GN: 1

B D D
LD5D2Q

B> GN
Symbol

HDA10000-3.3V/3.3V

D GN | Qn+1
0 0 0
1 0 1
X 1 Qn
Truth Table
44*0_
oV le 79
Y Lé? % . DcY a
. Za iny
CIAl’_I [
p ! o
| '45%7 1 P71
. . °TE NG .
IP83 q | ﬂ
Fe +
IN66 N70
[85
= Yo@ g !
iny v
[77 [78
N HA—DOY—HAA—D&( » Schematic
Iy Iy
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.21 0.16 + 0.022*SL 0.17 + 0.019*SL 0.18 + 0.019*SL
tPHL 0.39 0.36 + 0.016*SL 0.38 + 0.011*SL 0.42 + 0.009*SL

D1oQ tR 0.18 0.10 + 0.043*SL 0.10 + 0.044*SL 0.07 + 0.045*SL
tF 0.15 0.13 + 0.013*SL 0.12 + 0.016*SL 0.11 + 0.016*SL
tPLH 0.53 0.49 + 0.021*SL 0.50 + 0.019*SL 0.50 + 0.019*SL
tPHL 0.53 0.49 + 0.016*SL 0.51 + 0.010*SL 0.55 + 0.008*SL

GNtwQ R 0.16 0.08 + 0.043*SL 0.07 + 0.044*SL 0.05 + 0.046"SL
tF 0.13 0.09 + 0.017*SL 0.09 + 0.017*SL 0.09 + 0.017*SL

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

LD5D2Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.000

LD5D4Q Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.26 0.23 +0.012*SL 0.24 + 0.010*SL 0.25 + 0.009*SL
tPHL 0.45 0.43 + 0.011*SL 0.44 + 0.007*SL 0.47 + 0.005*SL

Do Q R 0.16 0.11 + 0.022*SL 0.11 + 0.021*SL 0.09 + 0.022*SL
tF 0.17 0.15 + 0.010*SL 0.15 + 0.008*SL 0.16 + 0.008*SL
tPLH 0.55 0.53 + 0.011*SL 0.53 + 0.010*SL 0.55 + 0.009*SL
tPHL 0.57 0.55 + 0.013*SL 0.57 + 0.007*SL 0.60 + 0.005*SL

GN1wQ R 0.14 0.09 + 0.021°SL 0.09 + 0.022*SL 0.08 + 0.022"SL
tF 0.16 0.14 + 0.009*SL 0.14 + 0.008*SL 0.15 + 0.008*SL

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

LD5D4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

HDA10000-3.3V/3.3V

Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.000
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LD5X4
4-Bit D-Latch with Active Low Gate

LD5X4
Inputs: DO, D1, D2, D3, GN — 04 00 —a
Outputs: QO0, Q1, Q2, Q3 — DI Q1 —=a
QNO, QN1, QN2, QN3 02 oz —=a
Input Loading (SL): s b3 "
- DO, D1, D2, D3: 3 g b—m
-GN: 1 QN1 o—a
Maximum Fanout (Rec. SL): All : 28 —CGN anNe o—=a
Gate Count: 13 QN3 O—=a
Symbol
D GN | On+l QNn+1
0 0 0 1
1 1 0
X 1 Qn QNn
Truth Table
8 = 5 8 8 3 2
o Q o Q [u} Q [u} Q
LDS LDS LDS LDS
—GN QN —GN QN LGN QN — =GN QN
G
&= - ol M
= = = =
) ) ) )
Schematic
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LD5X4
4-Bit D-Latch with Active Low Gate

LD5X4 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ilzi:yz[%sé)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.21 0.13 + 0.039*SL 0.14 + 0.038*SL 0.14 + 0.038*SL
tPHL 0.38 0.33 + 0.025"SL 0.35 + 0.018"SL 0.38 + 0.017°SL

DOto QO R 0.26 0.10 + 0.082"SL 0.08 + 0.087*SL 0.06 + 0.088*SL
iF 0.16 0.09 + 0.035"SL 0.10 + 0.033"SL 0.07 + 0.034"SL
tPLH 0.70 0.62 + 0.039*SL 0.62 + 0.038*SL 0.63 + 0.038*SL
tPHL 0.61 0.56 + 0.024*SL 0.58 + 0.018"SL 0.60 + 0.017°SL

GN 1o Q0 R 0.04 0.06 + 0.090*SL 0.07 + 0.088*SL 0.05 + 0.089*SL
i 0.14 0.06 + 0.036"SL 0.07 + 0.033"SL 0.05 + 0.034"SL
tPLH 0.20 0.13 + 0.038"SL 0.13 + 0.036"SL 0.13 + 0.036"SL
tPHL 0.38 0.33 + 0.024*SL 0.35 + 0.017°SL 0.38 + 0.016"SL

Dlto Q1 R 0.25 0.09 + 0.080*SL 0.08 + 0.083*SL 0.06 + 0.084*SL
IF 0.16 0.09 + 0.034*SL 0.10 + 0.031"SL 0.06 + 0.032"SL
tPLH 0.70 0.62 + 0.038"SL 0.62 + 0.037"SL 0.63 + 0.036"SL
tPHL 0.60 0.56 + 0.024*SL 0.58 + 0.017*SL 0.60 + 0.016*SL

GNto Q1 R 0.23 0.06 + 0.087*SL 0.07 + 0.084*SL 0.05 + 0.085"SL
IF 013 0.06 + 0.034*SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 021 0.13 + 0.039"SL 0.14 + 0.038"SL 0.14 + 0.038"SL
tPHL 0.38 0.33 + 0.025"SL 0.35 + 0.018*SL 0.38 + 0.016"SL

D210 Q2 R 0.26 0.10 + 0.083"SL 0.08 + 0.087"SL 0.06 + 0.088"SL
IF 0.16 0.09 + 0.035"SL 0.10 + 0.033"SL 0.07 + 0.034"SL
tPLH 0.70 0.62 + 0.039"SL 0.62 + 0.038"SL 0.63 + 0.038"SL
tPHL 0.61 0.56 + 0.024*SL 0.58 + 0.018"SL 0.60 + 0.017°SL

GN 1o Q2 R 0.24 0.06 + 0.090*SL 0.07 + 0.088*SL 0.05 + 0.089*SL
iF 0.14 0.06 + 0.036"SL 0.07 + 0.033"SL 0.05 + 0.034"SL
tPLH 0.20 0.13 + 0.038"SL 0.13 + 0.036*SL 0.13 + 0.036"SL
tPHL 0.38 0.33 + 0.024*SL 0.35 + 0.017°SL 0.38 + 0.016"SL

D310 Q3 R 0.25 0.09 + 0.080"SL 0.08 + 0.083*SL 0.06 + 0.084*SL
iF 0.16 0.09 + 0.035"SL 0.10 + 0.031"SL 0.06 + 0.032"SL
tPLH 0.69 0.62 + 0.038*SL 0.62 + 0.037"SL 0.63 + 0.036"SL
tPHL 0.60 0.56 + 0.024*SL 0.57 + 0.017°SL 0.60 + 0.016"SL

GN10Q3 R 0.23 0.06 + 0.087*SL 0.07 + 0.084*SL 0.05 + 0.085*SL
iF 0.13 0.06 + 0.034"SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 0.49 0.42 + 0.036"SL 0.41 + 0.037°SL 0.41 + 0.037°SL
tPHL 0.25 0.20 + 0.023"SL 0.22 + 0.017"SL 0.23 + 0.016"SL

DO to QNO R 0.25 0.08 + 0.082*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
IF 0.14 0.07 + 0.032"SL 0.07 + 0.033"SL 0.05 + 0.034*SL
tPLH 0.72 0.64 + 0.038"SL 0.64 + 0.038"SL 0.64 + 0.037°SL
tPHL 0.74 0.69 + 0.021*SL 0.71+ 0.017*SL 0.72 + 0.017*SL
GN to QNO R 0.24 0.07 + 0.086*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
iF 0.14 0.07 + 0.034*SL 0.07 + 0.033*SL 0.05 + 0.034*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL

HDA10000-3.3V/3.3V
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LD5X4

4-Bit D-Latch with Active Low Gate

LD5X4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yg[r(l)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.49 0.42 + 0.034*SL 0.41 + 0.036*SL 0.41 + 0.036*SL
tPHL 0.24 0.20 + 0.022*SL 0.22 + 0.017*SL 0.23 + 0.016*SL

D1 to QN1 R 0.24 0.08 + 0.078*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
I 0.13 0.07 + 0.031*SL 0.07 + 0.032*SL 0.05 + 0.033*SL
tPLH 0.71 0.64 + 0.036*SL 0.64 + 0.036*SL 0.63 + 0.036*SL
tPHL 0.73 0.69 + 0.021*SL 0.71+ 0.017*SL 0.72 + 0.016*SL

GN'to QN1 R 0.24 0.09 + 0.075*SL 0.06 + 0.083"SL 0.05 + 0.084*SL
iF 0.13 0.07 + 0.033*SL 0.07 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.49 0.42 + 0.036*SL 0.41 + 0.037*SL 0.42 + 0.037*SL
tPHL 0.25 0.20 + 0.023*SL 0.22 + 0.017*SL 0.23 + 0.016*SL

D2 to QN2 R 0.25 0.08 + 0.083*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
iF 0.14 0.07 + 0.032*SL 0.07 + 0.033*SL 0.05 + 0.034*SL
tPLH 0.72 0.64 + 0.038*SL 0.64 + 0.038*SL 0.65 + 0.037"SL
tPHL 0.74 0.69 + 0.022*SL 0.71+ 0.017*SL 0.72 + 0.017*SL

GN to QN2 R 0.24 0.08 + 0.082*SL 0.06 + 0.086*SL 0.05 + 0.087*SL
iF 0.13 0.07 + 0.034*SL 0.07 + 0.033*SL 0.05 + 0.034*SL
tPLH 0.49 0.42 + 0.034*SL 0.41 + 0.036*SL 0.41 + 0.036*SL
tPHL 0.24 0.20 + 0.022*SL 0.22 + 0.017*SL 0.23 + 0.016*SL

D310 QN3 R 0.24 0.08 + 0.078*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
iF 0.13 0.07 + 0.031%SL 0.07 + 0.032SL 0.05 + 0.033*SL
tPLH 0.71 0.64 + 0.036*SL 0.64 + 0.036*SL 0.63 + 0.036*SL
tPHL 0.73 0.69 + 0.021"SL 0.71+ 0.017*SL 0.72 + 0.016*SL

GN'to QN3 R 0.24 0.08 + 0.078"SL 0.06 + 0.084"SL 0.05 + 0.084"SL
iF 0.13 0.07 + 0.033*SL 0.07 + 0.031*SL 0.04 + 0.033*SL

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

LD5X4 Timing Requirements

Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (GN) PWL 0.000
Input Hold Time (DO to GN) tHD 0.000
Input Hold Time (D1 to GN) tHD 0.000
Input Hold Time (D2 to GN) tHD 0.000
Input Hold Time (D3 to GN) tHD 0.000
Input Setup Time (DO to GN) tSU 0.000
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LD5X4
4-Bit D-Latch with Active Low Gate

LD5X4 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Input Setup Time (D1 to GN) tSU 0.000
Input Setup Time (D2 to GN) tSU 0.000
Input Setup Time (D3 to GN) tSU 0.000
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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): B O —n
-D:3
-GN, RN: 1 L&
Maximum Fanout (Rec. SL):
-LD6: All: 28
- LD6D2: All: 56 ) -
Gate Count: 3 &N RN N
-LD6: 5
- LD6D2: 6
Symbol
D GN RN Qn+l  ONn+1
0 1 0 1
1 0 1 1 0
X 1 1 Qn QNN
X X 0 0 1
Truth Table
B B
B F#E
GN : L{
: : & g
4 2 < ad
n
A — -
~ __
RN [ 4" I
- s .
- —dz
a QN
E| —E
4 7

Schematic
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LD6

D-Latch Active Low Gate with Reset, 1X Drive

LD6 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[%s{)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.14 + 0.042*SL 0.16 + 0.037*SL 0.17 + 0.036"SL
tPHL 0.39 0.33 + 0.028"SL 0.36 + 0.018"SL 0.40 + 0.016*SL

RN10Q R 0.27 0.11 + 0.081*SL 0.10 + 0.082"SL 0.07 + 0.084*SL
tF 0.18 0.12 + 0.032"SL 0.12 + 0.030"SL 0.08 + 0.032*SL
tPLH 0.30 0.21 + 0.041"SL 0.23 + 0.037*SL 0.23 + 0.036*SL
tPHL 037 0.32 + 0.025"SL 0.34 + 0.018"SL 0.38 + 0.016SL

DtoQ R 027 0.11 + 0.081%SL 0.10 + 0.083*SL 0.07 + 0.084*SL
tF 0.17 0.10 + 0.033"SL 0.11 + 0.031"SL 0.07 + 0.032*SL
tPLH 0.60 0.51 + 0.041°SL 0.53 + 0.037*SL 0.53 + 0.036*SL
tPHL 053 0.48 + 0.025"SL 0.50 + 0.017*SL 0.53 + 0.016SL

GNtoQ = 0.25 0.08 + 0.083*SL 0.08 + 0.083*SL 0.06 + 0.084*SL
iF 0.14 0.07 + 0.035*SL 0.08 + 0.032*SL 0.06 + 0.033*SL
tPLH 0.50 0.43 + 0.035"SL 0.43 + 0.036"SL 0.43 + 0.036*SL
tPHL 0.27 0.23 + 0.022"SL 0.24 + 0.017*SL 0.25 + 0.016*SL

RN 1o QN R 0.24 0.08 + 0.078*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
iF 0.14 0.07 + 0.033*SL 0.08 + 0.031%SL 0.05 + 0.033*SL
tPLH 0.48 0.42 + 0.034"SL 0.41 + 0.036"SL 0.41 + 0.036*SL
tPHL 0.34 0.29 + 0.023"SL 0.31 + 0.017*SL 0.32 + 0.016"SL

Dto QN R 0.24 0.07 + 0.080"SL 0.07 + 0.083"SL 0.05 + 0.084*SL
tF 0.14 0.07 + 0.037"SL 0.09 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.64 0.57 + 0.036"SL 0.57 + 0.036"SL 0.57 + 0.036*SL
tPHL 0.64 0.60 + 0.022"SL 0.61 + 0.017*SL 0.62 + 0.016*SL

GNto QN R 023 0.06 + 0.085*SL 0.07 + 0.083"SL 0.05 + 0.084*SL
tF 0.14 0.06 + 0.038"SL 0.08 + 0.031*SL 0.04 + 0.033*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL £20.00, *Range3:20.00 < SL
LD6 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPPWL 0.000
Pulse Width Low (RN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.000
Recovery Time (RN) tRC 0.000
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LD6D2
D-Latch Active Low Gate with Reset, 2X Drive

LD6D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?iyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.23 0.18 + 0.022*SL 0.19 + 0.019*SL 0.21 +0.018*SL
tPHL 0.39 0.36 + 0.016*SL 0.38 + 0.011*SL 0.43 + 0.008*SL

RNt Q R 0.19 0.11 + 0.041*SL 0.11 + 0.041*SL 0.09 + 0.042*SL
tF 0.16 0.14 + 0.013*SL 0.13 + 0.015*SL 0.13 + 0.016*SL
tPLH 0.30 0.26 + 0.021*SL 0.27 + 0.019*SL 0.28 + 0.018*SL
tPHL 0.38 0.35 + 0.015*SL 0.37 +0.011*SL 0.41 + 0.008*SL

Do Q R 0.20 0.11 + 0.046*SL 0.12 + 0.041*SL 0.09 + 0.042*SL
tF 0.15 0.13 + 0.012*SL 0.12 + 0.015*SL 0.12 + 0.016*SL
tPLH 0.59 0.54 + 0.022*SL 0.55 + 0.019*SL 0.57 + 0.018*SL
tPHL 0.54 0.51 + 0.015*SL 0.52 + 0.010*SL 0.56 + 0.008*SL

GNtoQ R 0.18 0.09 + 0.043*SL 0.10 + 0.041*SL 0.08 + 0.043°SL
{F 0.12 0.09 + 0.018*SL 0.09 + 0.016*SL 0.09 + 0.016*SL
tPLH 0.54 0.50 + 0.016*SL 0.50 +0.018*SL 0.49 +0.018*SL
{PHL 0.32 0.30 + 0.013*SL 0.31 +0.010*SL 0.34 + 0.008*SL

RN'to QN R 0.16 0.08 + 0.038*SL 0.07 + 0.041°SL 0.05 + 0.042*SL
tF 0.12 0.10 + 0.012*SL 0.08 + 0.016*SL 0.09 + 0.016*SL
tPLH 0.52 0.49 + 0.016*SL 0.49 + 0.018*SL 0.48 + 0.018*SL
{PHL 0.40 0.38 + 0.010*SL 0.39 + 0.010*SL 0.41 + 0.008*SL

DtoQN R 0.16 0.09 + 0.039°SL 0.08 + 0.041°SL 0.06 + 0.042°SL
tF 0.13 0.09 + 0.018*SL 0.10 + 0.015*SL 0.08 + 0.016*SL
tPLH 0.67 0.63 + 0.017*SL 0.63 + 0.018*SL 0.63 + 0.018*SL
tPHL 0.69 0.66 + 0.015*SL 0.68 + 0.009*SL 0.70 + 0.008*SL

GNto QN R 0.16 0.09 + 0.038SL 0.08 + 0.041°SL 0.05 + 0.043"SL
tF 0.13 0.09 + 0.022*SL 0.11 + 0.015*SL 0.09 + 0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3 : 20.00 < SL
LD6D2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.000
Pulse Width Low (RN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tSU 0.000
Recovery Time (RN) tRC 0.000
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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_, =D Q—=
Input Loading (SL): All : D: 3, GN, RN: 1
Maximum Fanout (Rec. SL):
- LD6Q: 28 LD6Q
- LD6D3Q: 84
Gate Count:
-LD6Q: 4 B—C= OGN Ry
- LD6D3Q: 5 T
Symbol
D GN RN Qn+1
0 1 0
1 0 1 1
X 1 1 Qn
X X 0 0
Truth Table
. %C_L r%;aa "Cpag
iy 2 § - .
- Za
¥ Ly
N87
Ngdt
* =°T P83 I%J:H' g P71
) a
4]

[77 178
GN .—I—A—DO-Y—F—I—A—DcY » N7 @
iny 1%

rN I

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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_la:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.24 0.15 + 0.043*SL 0.17 + 0.038*SL 0.17 + 0.038*SL
tPHL 0.40 0.34 + 0.029*SL 0.37 + 0.018*SL 0.40 + 0.016*SL

RN10Q R 0.28 0.11 + 0.083°SL 0.10 + 0.086°SL 0.06 + 0.088*SL
tF 0.19 0.12 + 0.035*SL 0.13 + 0.031*SL 0.07 + 0.034*SL
tPLH 0.31 0.22 + 0.043*SL 0.23 + 0.038*SL 0.24 + 0.038*SL
tPHL 0.38 0.32 + 0.028*SL 0.35 + 0.018*SL 0.38 + 0.016*SL

Do Q R 0.28 0.10 + 0.087*SL 0.11 + 0.086*SL 0.07 + 0.088"SL
tF 0.17 0.11 + 0.033*SL 0.11 + 0.031*SL 0.06 + 0.034*SL
tPLH 0.60 0.52 + 0.043*SL 0.53 + 0.038*SL 0.54 + 0.038*SL
tPHL 0.53 0.48 + 0.026*SL 0.50 + 0.018*SL 0.53 + 0.016*SL

CN1Q R 0.26 0.10 + 0.083*SL 0.09 + 0.087*SL 0.06 + 0.088"SL
tF 0.14 0.07 + 0.036*SL 0.08 + 0.033*SL 0.05 + 0.034*SL

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

LD6Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.000
Pulse Width Low (RN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) tsu 0.000
Recovery Time (RN) tRC 0.000
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.22 + 0.016*SL 0.23 +0.014*SL 0.25 +0.013*SL
tPHL 0.42 0.39 + 0.016*SL 0.41 + 0.009*SL 0.46 + 0.006*SL

RNt Q R 0.18 0.13 + 0.028*SL 0.12 + 0.029*SL 0.11 + 0.029"SL
tF 0.17 0.14 + 0.016*SL 0.16 + 0.010*SL 0.15 + 0.010*SL
tPLH 0.34 0.30 + 0.017*SL 0.31 + 0.013*SL 0.33 + 0.013*SL
tPHL 0.42 0.39 + 0.013*SL 0.41 + 0.008*SL 0.44 + 0.006*SL

Do Q R 0.18 0.12 + 0.030*SL 0.13 + 0.028*SL 0.11 + 0.029*SL
tE 0.17 0.15 + 0.010*SL 0.15 + 0.010*SL 0.15 + 0.010*SL
tPLH 0.61 0.58 + 0.016*SL 0.59 + 0.014*SL 0.61 + 0.013*SL
tPHL 0.56 0.53 + 0.012*SL 0.55 + 0.008*SL 0.58 + 0.006*SL

CNw©Q R 0.17 0.12 + 0.027°SL 0.11 + 0.029°SL 0.10 + 0.029*SL

tF 0.13 0.11 + 0.013*SL 0.11 + 0.012*SL 0.13 + 0.011*SL

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

LD6D3Q Timing Requirements

[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (GN) tPWL 0.000
Pulse Width Low (RN) tPWL 0.000
Input Hold Time (D to GN) tHD 0.000
Input Setup Time (D to GN) {SU 0.000
Recovery Time (RN) tRC 0.000
3-282

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



3-283
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, 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): — SH1 0 H—a
-LS1: All: 1
- LS1D3: All: 1 B SN2
Maximum Fanout (Rec. SL): B— 5N L5
-LS1: 14 B =
-LS1D3: 84
Gate Count: B— RNI
-LS1: 4 B— RNZ N C—3
- LS1D3:
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 1
0 1 1 1 1 0
0 0 1 1 1 1
Truth Table
SN
SN2
o o
Q
P P
Ia IEI
SN IL‘
RN1 ———
RMZ ———
. .
QN
L ¢
RN
Schematic
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LS1

SR Latch with separate Gate Inputs

LS1 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ijs(iliyzlrg)%] Delay Equations [ns]
' Rangel* Range2* Range3*

tPHL 0.58 0.43 + 0.076"SL 0.45 + 0.070"SL 0.45 + 0.070"SL

RNt Q I 0.42 0.26 + 0.078*SL 0.26 + 0.079*SL 0.23 + 0.080*SL
tPHL 0.67 0.46 + 0.105*SL 0.47 + 0.102"SL 0.46 + 0.102*SL

RN1toQ = 0.44 0.27 + 0.084*SL 0.26 + 0.089*SL 0.24 + 0.090*SL
tPHL 0.63 0.43 + 0.102"SL 0.43 + 0.102"SL 0.43 + 0.102*SL

RN2to Q tF 0.44 0.27 + 0.084*SL 0.26 + 0.089*SL 0.24 + 0.090*SL
PLH 0.41 0.33 + 0.040"SL 0.34 + 0.037°SL 034+ 0.037SL

tPHL 0.21 0.13 + 0.041"SL 0.16 + 0.032"SL 0.19 + 0.030*SL

SNt Q R 0.58 0.44 + 0.070"SL 0.40 + 0.083"SL 0.31 + 0.087*SL
IF 0.52 0.40 + 0.060"SL 0.38 + 0.067*SL 0.29 + 0.071"SL

tPLH 0.50 0.35 + 0.072"SL 0.36 + 0.070"SL 0.34 + 0.070*SL

tPHL 0.23 0.13 + 0.052"SL 0.17 + 0.039"SL 0.20 + 0.037*SL

SN1toQ R 0.79 0.49 + 0.146"SL 0.45 + 0.161"SL 0.37 + 0.165"SL
IF 0.55 0.39 + 0.081"SL 0.39 + 0.081"SL 0.29 + 0.086*SL

tPLH 0.46 0.32 + 0.070"SL 0.32 + 0.070"SL 0.31 + 0.070*SL

tPHL 0.26 0.17 + 0.049*SL 0.20 + 0.038*SL 0.23 + 0.037*SL

SN2t0 Q R 0.78 0.48 + 0.148"SL 0.44 + 0.162*SL 0.37 + 0.165*SL
IF 0.61 0.46 + 0.077°SL 0.45 + 0.080"SL 0.33 + 0.086*SL

tPLH 0.41 0.33 + 0.041°SL 0.34 + 0.037°SL 0.33 + 0.037*SL

tPHL 0.21 0.13 + 0.041°SL 0.15 + 0.032"SL 0.19 + 0.030*SL

RN to QN R 057 0.43 +0.071*SL 0.40 + 0.082*SL 0.30 + 0.087*SL
I 0.52 0.40 + 0.060"SL 0.38 + 0.067"SL 029+ 0.0717SL

tPLH 0.49 0.35 + 0.072"SL 0.36 + 0.070"SL 0.34 + 0.070"SL

tPHL 0.23 0.12 + 0.053"SL 0.17 + 0.039"SL 0.20 + 0.037*SL

RNIto QN R 0.78 0.49 + 0.146"SL 0.44 + 0.161"SL 0.36 + 0.165"SL
tF 0.55 0.39 + 0.081"SL 0.39 + 0.081°SL 0.29 + 0.086*SL

tPLH 0.46 0.31 + 0.070"SL 0.32 + 0.070"SL 0.31 + 0.070"SL

tPHL 0.26 0.16 + 0.049"SL 0.20 + 0.038"SL 0.22 + 0.037*SL

RN2to QN R 0.77 0.48 + 0.148*SL 0.43 + 0.162*SL 0.36 + 0.165*SL
tF 0.61 0.45 + 0.076"SL 0.44 + 0.080"SL 0.33 + 0.086*SL

tPHL 0.58 0.43 + 0.076"SL 0.45 + 0.070"SL 0.45 + 0.070*SL

SNto QN tF 0.41 0.26 + 0.078*SL 0.26 + 0.079*SL 0.23 + 0.080*SL
tPHL 0.67 0.46 + 0.105"SL 0.47 + 0.102"SL 0.46 + 0.102*SL

SN1 1o QN IF 0.44 0.27 + 0.087*SL 0.26 + 0.089*SL 0.24 + 0.090*SL
tPHL 0.64 0.43 + 0.102"SL 0.43 + 0.102"SL 0.43 + 0.102*SL

SN2 to QN IF 0.44 0.27 + 0.084*SL 0.26 + 0.089*SL 0.24 + 0.090*SL

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

HDA10000-3.3V/3.3V
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LS1D3

SR Latch with separate Gate Inputs, 3X Drive

LS1D3 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%so] Delay Equations [ns]
' Rangel* Range2* Range3*

TPHL 0.74 0.71+ 0.011%SL 0.72 + 0.007*SL 0.76 + 0.006*SL

RN 10 Q tF 0.12 0.10 + 0.012°SL 0.10 + 0.011*SL 0.09 + 0.011*SL
tPHL 0.79 0.76 + 0.011*SL 0.77 + 0.008*SL 0.81 + 0.006*SL

RN1t0Q i 0.13 0.10 + 0.013"SL 0.11 + 0.011*SL 0.10 + 0.011°SL
tPHL 0.76 0.74 + 0.010*SL 0.74 + 0.007*SL 0.77 + 0.006*SL

RN2t0 Q IF 0.13 0.10 + 0.013*SL 0.11 + 0.010*SL 0.10 + 0.011"SL
PLH 0.52 0.49 + 0.014*SL 0.50 + 0.013*SL 0.50 + 0.013*SL

tPHL 0.41 0.39 + 0.010°SL 0.40 + 0.007*SL 0.43 + 0.006*SL

SNt Q R 0.15 0.09 + 0.029*SL 0.09 + 0.028*SL 0.06 + 0.030*SL
tF 0.13 0.10 + 0.013*SL 0.11 + 0.011*SL 0.11 + 0.011*SL

PLH 0.58 0.55 + 0.014*SL 0.56 + 0.013*SL 0.56 + 0.013*SL

tPHL 0.41 0.39 + 0.011*SL 0.40 + 0.007*SL 0.43 + 0.006*SL

SN1toQ R 0.14 0.08 + 0.031*SL 0.09 + 0.029*SL 0.07 + 0.030*SL
e 0.13 0.10 + 0.013*SL 0.11 + 0.011*SL 0.11 + 0.011*SL

tPLH 0.55 0.52 + 0.014*SL 0.52 + 0.013*SL 0.53 + 0.012*SL

tPHL 0.47 0.45 + 0.009*SL 0.45 + 0.007*SL 0.48 + 0.006*SL

SN2t0 Q R 0.16 0.10 + 0.027*SL 0.10 + 0.028*SL 0.06 + 0.030"SL
e 0.14 0.12 + 0.010°SL 0.11 + 0.011*SL 0.10 + 0.011*SL

tPLH 0.52 0.49 + 0.014*SL 0.50 + 0.013*SL 0.50 + 0.013*SL

tPHL 0.41 0.39 + 0.011*SL 0.40 + 0.007*SL 0.43 + 0.006*SL

RN'to QN R 0.15 0.09 + 0.028"SL 0.09 + 0.028*SL 0.06 + 0.030"SL
i 0.13 0.11 + 0.011%SL 0.11 + 0.011*SL 0.11 + 0.011%SL

tPLH 0.58 0.55 + 0.014*SL 0.55 + 0.013*SL 0.56 + 0.013*SL

tPHL 0.41 0.39 + 0.011°SL 0.40 + 0.007*SL 0.43 + 0.006*SL

RN11to QN R 0.15 0.09 + 0.027*SL 0.09 + 0.029"SL 0.07 + 0.030"SL
IF 0.13 0.10 + 0.014*SL 0.11 + 0.011%SL 011+ 0.0117SL

PLH 0.55 0.52 + 0.014*SL 0.52 + 0.013*SL 0.52 + 0.012*SL

tPHL 0.47 0.45 + 0.009*SL 0.45 + 0.007*SL 0.48 + 0.006*SL

RN2 to QN R 0.16 0.11 + 0.026*SL 0.10 + 0.028*SL 0.06 + 0.030*SL
i 0.14 0.12 + 0.010*SL 0.12 + 0.010*SL 0.10 + 0.011*SL

tPHL 0.73 0.71+ 0.011%SL 0.72 + 0.007*SL 0.75 + 0.006*SL

SNt QN i 0.13 0.10 + 0.014*SL 0.11 + 0.010*SL 0.09 + 0.011*SL
tPHL 0.79 0.76 + 0.012*SL 0.77 + 0.008*SL 0.82 + 0.006*SL

SN1to QN i 0.13 0.10 + 0.011"SL 0.11 + 0.011*SL 0.10 + 0.011°SL
tPHL 0.76 0.74 + 0.010°SL 0.74 + 0.007*SL 0.77 + 0.006*SL

SN2 to QN IF 0.13 0.11 + 0.012°SL 0.11 + 0.011*SL 011+ 0.011%SL

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

HDA10000-3.3V/3.3V
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FA/FAD2/FAD4/FADG6

Full Adder with 1X Drive, 2X Drive, 4X Drive or 6X Drive

Inputs: C1, A, B

Outputs: S, CO

Input Loading (SL):
-FA:Cl:2,B: 2,A: 1
-FAD2:Cl: 2,,B: 2, A: 1
-FAD4:Cl: 2,B: 2, A: 1
-FAD6:.CI: 2,B: 2, A: 1

Maximum Fanout (Rec. SL):
- FA: 14
- FAD2: 56
- FAD4: 112
- FADG6: 168

F A
Tl

co—a

Symbol

Gate Count:
-FA: 7

Q
Q
o}

- FAD2: 8
- FAD4: 10
- FADG6: 12

R P P O O O OoOo|>»

r r O O +r +r O O
r O r O +r O +r O
»r O O +» O Fr P oOo|lWwm
r  r O r O O O

Truth Table

Tl

-

=

e co

f=}

CI A W\‘

Schematic

\
]
iy
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FA

Full Adder with 1X Drive

FA Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.58 0.49 + 0.041*SL 0.50 + 0.037*SL 0.50 + 0.038*SL
tPHL 073 0.67 + 0.030*SL 0.70 + 0.020°SL 0.76 + 0.017°SL

Ato CO R 027 0.11 + 0.082*SL 0.09 + 0.087*SL 0.06 + 0.088*SL
iF 0.19 0.12 + 0.038*SL 0.13 + 0.033*SL 0.11 + 0.034"SL
tPLH 0.50 0.42 + 0.040*SL 0.42 + 0.037*SL 0.42 + 0.038"SL
tPHL 0.48 0.38 + 0.047*SL 0.46 + 0.021*SL 0.53 + 0.017*SL

BtoCO R 027 0.10 + 0.085*SL 0.09 + 0.087*SL 0.06 + 0.088*SL
iF 0.27 0.19 + 0.041*SL 0.22 + 0.030"SL 0.16 + 0.033"SL
tPLH 0.28 0.20 + 0.042*SL 0.21 + 0.038*SL 0.22 + 0.038"SL
tPHL 0.45 0.39 + 0.031"SL 0.42 + 0.021*SL 0.50 + 0.017*SL

Clto CO R 0.28 0.11 + 0.083"SL 0.10 + 0.087"SL 0.07 + 0.088"SL
iF 021 0.12 + 0.045*SL 0.15 + 0.033*SL 0.14 + 0.034*SL
tPLH 057 0.48 + 0.042*SL 0.50 + 0.037*SL 0.50 + 0.037"SL
tPHL 0.74 0.69 + 0.028*SL 0.71+ 0.019*SL 0.77 + 0.016*SL

AtoS R 0.26 0.10 + 0.078*SL 0.08 + 0.085*SL 0.05 + 0.087"SL
iF 017 0.10 + 0.037*SL 0.12 + 0.031*SL 0.10 + 0.032"SL
tPLH 0.48 0.40 + 0.041%SL 0.41 + 0.037*SL 0.41 + 0.037"SL
tPHL 0.68 0.62 + 0.029*SL 0.66 + 0.018*SL 0.70 + 0.016"SL
BtoS R 0.26 0.09 + 0.083"SL 0.08 + 0.085*SL 0.05 + 0.087*SL
iF 0.18 0.10 + 0.037*SL 0.12 + 0.031*SL 0.10 + 0.032"SL
tPLH 0.20 0.12 + 0.041*SL 0.13 + 0.037*SL 0.13 + 0.037*SL
tPHL 0.38 0.32 + 0.028*SL 0.35 + 0.019*SL 0.40 + 0.016"SL

Clio S R 0.27 0.11 + 0.079"SL 0.10 + 0.085*SL 0.06 + 0.086*SL

iF 0.18 0.10 + 0.039*SL 0.13 + 0.031*SL 0.10 + 0.032"SL

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

HDA10000-3.3V/3.3V

3-289

© 1997 ASPEC Technology, Inc.



FAD2
Full Adder with 2X Drive

FAD2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.59 0.55 + 0.022"SL 0.56 + 0.019"SL 0.56 + 0.019*SL
tPHL 0.73 0.70 + 0.019"SL 0.72 + 0.013"SL 0.78 + 0.009*SL

Ao CO R 0.20 0.12 + 0.038"SL 0.10 + 0.044*SL 0.08 + 0.045*SL
iF 0.18 0.13 + 0.022"SL 0.15 + 0.017°SL 0.16 + 0.017*SL
tPLH 0.51 0.47 + 0.021°SL 0.48 + 0.019"SL 0.48 + 0.019"SL
tPHL 051 0.46 + 0.026"SL 0.50 + 0.013"SL 0.57 + 0.009SL

Bto CO R 0.20 0.10 + 0.047"SL 0.12 + 0.043*SL 0.08 + 0.045*SL
i 0.28 0.24 + 0.018"SL 0.25 + 0.015"SL 0.26 + 0.015*SL
tPLH 0.28 0.24 + 0.020"SL 0.24 + 0.020"SL 0.26 + 0.019"SL
tPHL 0.46 0.42 + 0.019"SL 0.44 + 0.013"SL 0.51 + 0.010*SL

Clto CO R 0.20 0.12 + 0.038*SL 0.11 + 0.044*SL 0.09 + 0.045*SL
iF 0.18 0.14 + 0.021°SL 0.15 + 0.018"SL 0.17 + 0.017*SL
tPLH 0.55 0.51 + 0.020"SL 0.52 + 0.019"SL 0.53 + 0.018*SL
tPHL 0.75 0.71 + 0.020"SL 0.73 + 0.012"SL 0.79 + 0.009SL

AtoS R 0.18 0.10 + 0.042*SL 0.10 + 0.041*SL 0.07 + 0.042"SL
iF 0.15 0.10 + 0.024*SL 0.13 + 0.016"SL 0.15 + 0.015*SL
tPLH 0.47 0.42 + 0.022"SL 0.43 + 0.019"SL 0.44 + 0.018*SL
tPHL 0.68 0.65 + 0.018"SL 0.67 + 0.012"SL 0.72 + 0.009*SL
BtoS R 0.18 0.10 + 0.039*SL 0.09 + 0.041*SL 0.07 + 0.042"SL
iF 0.15 0.11 + 0.024"SL 0.13 + 0.016"SL 0.14 + 0.016"SL
tPLH 0.21 0.17 + 0.021°SL 0.18 + 0.019"SL 0.19 + 0.018*SL
tPHL 0.39 0.35 + 0.018"SL 0.37 + 0.012"SL 0.43 + 0.009"SL

CltoS R 0.20 0.13 + 0.032"SL 0.10 + 0.041%SL 0.09 + 0.042*SL

iF 0.15 0.10 + 0.027°SL 0.13 + 0.017°SL 0.15 + 0.016"SL

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

HDA10000-3.3V/3.3V
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FAD4
Full Adder with 4X Drive

FAD4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %ila:yz[r(l)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.68 0.67 + 0.010"SL 0.66 + 0.010"SL 0.68 + 0.009*SL
tPHL 0.78 0.75 + 0.012*SL 0.76 + 0.009*SL 0.81 + 0.006"SL

At CO R 0.19 0.14 + 0.022*SL 0.15 + 0.021"SL 0.12 + 0.022"SL
i 0.19 0.16 + 0.016*SL 0.18 + 0.010"SL 0.20 + 0.009*SL
tPLH 0.61 0.59 + 0.008*SL 0.59 + 0.010"SL 0.60 + 0.009"SL
tPHL 0.58 0.55 + 0.014*SL 0.57 + 0.009°SL 0.61 + 0.006*SL

BtoCO R 0.19 0.17 + 0.011*SL 0.14 + 0.022"SL 0.14 + 0.022"SL
tF 0.28 0.26 + 0.012*SL 0.27 + 0.008*SL 0.27 + 0.008*SL
PLH 0.34 0.31 + 0.013*SL 0.32 + 0.010"SL 0.33 + 0.010"SL
tPHL 0.51 0.49 + 0.014*SL 0.50 + 0.008*SL 0.55 + 0.006*SL

Clto CO R 0.18 0.13 + 0.027*SL 0.15 + 0.021"SL 0.13 + 0.022"SL
tF 0.20 0.18 + 0.010*SL 0.18 + 0.010"SL 0.20 + 0.009"SL
PLH 0.60 0.57 + 0.013*SL 0.58 + 0.010*SL 0.60 + 0.010*SL
tPHL 0.79 0.77 + 0.013*SL 0.78 + 0.008*SL 0.83 + 0.006*SL

AtoS R 0.16 0.13 + 0.017*SL 0.12 + 0.022*SL 0.11 + 0.022"SL
tF 0.19 0.16 + 0.014*SL 0.17 + 0.010*SL 0.20 + 0.008*SL
tPLH 051 0.49 + 0.012*SL 0.49 + 0.010*SL 0.51 + 0.010*SL
tPHL 0.74 0.71+ 0.012*SL 0.72 + 0.008*SL 0.77 + 0.006*SL
BtoS R 0.16 0.13 + 0.018*SL 0.12 + 0.022*SL 0.12 + 0.022"SL
i 0.19 0.16 + 0.015*SL 0.17 + 0.010SL 0.20 + 0.008*SL
tPLH 0.28 0.25 + 0.013*SL 0.26 + 0.010"SL 0.28 + 0.010*SL
tPHL 0.42 0.40 + 0.013*SL 0.41 + 0.008*SL 0.45 + 0.006"SL
Clto S R 0.18 0.14 + 0.018*SL 0.13 + 0.022*SL 0.14 + 0.022"SL
i 017 0.14 + 0.012*SL 0.15 + 0.010*SL 0.17 + 0.009*SL

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

HDA10000-3.3V/3.3V

3-291

© 1997 ASPEC Technology, Inc.




FADG6
Full Adder with 6X Drive

FAD6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[r(l)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.79 0.78 + 0.003*SL 0.77 + 0.007*SL 0.79 + 0.006*SL
tPHL 0.82 0.80 + 0.009*SL 0.81 + 0.007*SL 0.84 + 0.005"SL

At CO R 0.22 0.21 + 0.006*SL 0.18 + 0.014*SL 0.18 + 0.014*SL
i 023 0.19 + 0.019*SL 0.23 + 0.007*SL 0.23 + 0.006*SL
tPLH 0.71 0.70 + 0.005*SL 0.70 + 0.007*SL 0.71 + 0.006"SL
tPHL 0.62 0.60 + 0.011*SL 0.61 + 0.007*SL 0.65 + 0.005*SL

BtoCO R 0.22 0.20 + 0.006*SL 0.18 + 0.014*SL 0.19 + 0.014"SL
tF 0.29 0.28 + 0.006*SL 0.27 + 0.007*SL 0.30 + 0.006*SL
PLH 0.39 0.37 + 0.010"SL 0.38 + 0.008*SL 0.40 + 0.007*SL
tPHL 0.57 0.56 + 0.009*SL 0.56 + 0.007*SL 0.60 + 0.005*SL

Clto CO R 0.20 0.17 + 0.014*SL 0.17 + 0.014*SL 0.15 + 0.014"SL
tF 0.23 0.21 + 0.010*SL 0.22 + 0.007*SL 0.23 + 0.006"SL
PLH 0.65 0.63 + 0.010°SL 0.64 + 0.007*SL 0.65 + 0.007*SL
tPHL 0.86 0.84 + 0.007*SL 0.84 + 0.007*SL 0.88 + 0.005*SL

AtoS R 0.18 0.17 + 0.009*SL 0.15 + 0.014*SL 0.16 + 0.014*SL
tF 0.22 0.19 + 0.016*SL 0.22 + 0.006SL 0.21 + 0.006*SL
tPLH 057 0.55 + 0.009*SL 0.55 + 0.007*SL 0.57 + 0.007*SL
tPHL 0.80 0.77 + 0.013*SL 0.79 + 0.007*SL 0.82 + 0.005*SL
BtoS R 0.18 0.15 + 0.013*SL 0.15 + 0.015*SL 0.16 + 0.014*SL
i 0.22 0.21 + 0.004*SL 0.20 + 0.007*SL 0.22 + 0.006*SL
tPLH 0.34 0.32 + 0.010"SL 0.33 + 0.008*SL 0.35 + 0.007*SL
tPHL 0.47 0.45 + 0.008*SL 0.46 + 0.007*SL 0.50 + 0.005"SL
Clto S R 0.21 0.19 + 0.009*SL 0.18 + 0.013*SL 0.16 + 0.014*SL
i 0.21 0.17 + 0.017*SL 0.20 + 0.006*SL 0.20 + 0.007*SL

*Rangel : 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
Outputs: S, CO
Input Loading (SL):
-HA: A:2,B: 3 H"ﬂ\
-HAD2: A: 2,B: 3
- HAD4:A: 2, B: 3 B A g —
Maximum Fanout (Rec. SL):
- HAI: 28
- HAD2: 56 B—E ' e |
- HAD4: 112
Gate Count:
“HA 5 Symbol
- HAD2: 6
- HAD4: 8
A B S CcO
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1
Truth Table

A AI@G\‘ AI@CY

1 e

. @c* GO

Schematic
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HA/HAD?2
Half Adder with 1X Drive or 2X Drive

HA Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.18 0.11 + 0.039*SL 0.11 + 0.036*SL 0.12 + 0.036*SL
tPHL 0.35 0.30 + 0.025"SL 032+ 0.017*SL 0.34 + 0.016*SL

Ato CO R 0.26 0.11 + 0.077*SL 0.09 + 0.082*SL 0.06 + 0.084*SL
iF 0.16 0.11 + 0.027*SL 0.09 + 0.032*SL 0.05 + 0.034*SL
tPLH 021 0.13 + 0.038*SL 0.14 + 0.036*SL 0.14 + 0.036*SL
tPHL 0.29 0.25 + 0.023*SL 0.26 + 0.017*SL 0.28 + 0.016*SL

Bto CO R 0.26 0.10 + 0.078"SL 0.09 + 0.082"SL 0.06 + 0.084"SL
iF 0.15 0.08 + 0.031%SL 0.08 + 0.033*SL 0.05 + 0.034*SL
tPLH 053 0.45 + 0.038*SL 0.45 + 0.037*SL 0.45 + 0.037*SL
tPHL 0.28 0.23 + 0.028*SL 0.25 + 0.019*SL 0.30 + 0.017*SL

AtoS R 0.28 0.13 + 0.076*SL 0.10 + 0.086*SL 0.09 + 0.087*SL
iF 0.19 0.11 + 0.037*SL 0.13 + 0.032*SL 0.10 + 0.033*SL
tPLH 0.44 0.37 + 0.039*SL 0.37 + 0.037*SL 0.37 + 0.037*SL
tPHL 0.22 0.17 + 0.026*SL 0.19 + 0.019*SL 0.23 + 0.017*SL
BloS R 0.28 0.11 + 0.086"SL 0.11 + 0.085*SL 0.09 + 0.087*SL
iF 0.18 0.11 + 0.034*SL 0.12 + 0.032*SL 0.10 + 0.033*SL

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

HAD2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.19 0.14 + 0.022*SL 0.15 + 0.019*SL 0.16 + 0.018*SL
tPHL 0.36 0.32 + 0.017*SL 0.35 + 0.010*SL 0.38 + 0.008*SL

Ato CO R 0.19 0.11 + 0.039*SL 0.10 + 0.041%SL 0.07 + 0.042*SL
IF 0.14 011+ 0.017*SL 0.11 + 0.015*SL 0.11 + 0.015*SL
tPLH 0.22 0.18 + 0.021*SL 0.19 + 0.019*SL 0.19 + 0.018*SL
tPHL 0.32 0.29 + 0.014*SL 0.30 + 0.010°SL 0.34 + 0.008*SL

BtoCO R 0.18 0.10 + 0.041*SL 0.10 + 0.041%SL 0.08 + 0.042*SL
IF 0.13 0.10 + 0.014*SL 0.10 + 0.016*SL 0.10 + 0.016*SL
tPLH 0.50 0.45 + 0.025*SL 0.47 + 0.019*SL 0.48 + 0.018*SL
tPHL 027 0.24 + 0.020°SL 0.26 + 0.012*SL 0.31 + 0.009*SL

AtoS R 0.18 0.10 + 0.040*SL 0.10 + 0.041%SL 0.07 + 0.043*SL
IF 0.15 0.11 + 0.022*SL 0.12 + 0.018*SL 0.16 + 0.015*SL
tPLH 0.42 0.38 + 0.022*SL 0.38 + 0.019*SL 0.39 + 0.018*SL
tPHL 0.23 0.19 + 0.018*SL 0.21 + 0.012*SL 0.26 + 0.009*SL
BioS R 0.18 0.10 + 0.041*SL 0.10 + 0.042*SL 0.07 + 0.043*SL
IF 0.16 0.12 + 0.021*SL 0.14 + 0.016*SL 0.15 + 0.016*SL

*Rangel : SL <3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
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HAD4

Half Adder with 4X Drive

HAD4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[r(l)%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.25 0.22 + 0.012*SL 0.23 + 0.010"SL 0.24 + 0.010"SL
tPHL 0.41 0.39 + 0.011*SL 0.40 + 0.007*SL 0.44 + 0.005"SL

At CO R 0.18 0.15 + 0.016*SL 0.13 + 0.021"SL 0.10 + 0.022*SL
i 0.16 0.13 + 0.012*SL 0.15 + 0.008*SL 0.15 + 0.008"SL
tPLH 0.29 0.27 + 0.011*SL 0.27 + 0.010"SL 0.29 + 0.009"SL
tPHL 0.39 0.37 + 0.010"SL 0.38 + 0.006*SL 0.41 + 0.005*SL

BtoCO R 017 0.12 + 0.025*SL 0.13 + 0.022"SL 0.12 + 0.022"SL
tF 0.16 0.13 + 0.012*SL 0.15 + 0.008*SL 0.13 + 0.008"SL
PLH 0.54 0.52 + 0.011*SL 0.52 + 0.010"SL 0.54 + 0.009"SL
tPHL 0.32 0.30 + 0.010"SL 0.31 + 0.008*SL 0.35 + 0.006"SL

AtoS R 0.16 0.12 + 0.019*SL 0.11 + 0.022"SL 0.11 + 0.022*SL
tF 0.18 0.15 + 0.014*SL 0.16 + 0.011*SL 0.21 + 0.008"SL
PLH 0.46 0.43 + 0.013*SL 0.44 + 0.010"SL 0.46 + 0.010"SL
tPHL 0.28 0.26 + 0.011*SL 0.27 + 0.008*SL 0.31 + 0.006"SL
BtoS R 0.16 0.11 + 0.024*SL 0.12 + 0.022*SL 0.11 + 0.022"SL
tF 0.20 0.18 + 0.008*SL 0.17 + 0.010"SL 0.20 + 0.008*SL

*Rangel : 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 B (P
Maximum Fanout (Rec. SL): All :
_FD1: 28 FDT
- FD1D2:56
Gate Count:
-FD1: 6 B = CK an [o—H
- FD1D2:7
Symbol
D CK Qn+1 ONn+1
0 /- 0 1
1 e 1 0
X L Qn QNn
Truth Table
o] [
{% *42
CK =
n n
A
& —

o
4 V—FE‘_I—U

|
L
I R

w7

I
]

Schematic
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter %ila:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.52 0.44 + 0.037*SL 0.44 + 0.037*SL 0.44 + 0.037*SL
tPHL 0.45 0.41 +0.021*SL 0.42 + 0.017*SL 0.44 + 0.016*SL

CKtoQ R 0.24 0.08 + 0.081"SL 0.07 + 0.086*SL 0.05 + 0.087"SL
tF 0.13 0.06 + 0.034*SL 0.07 + 0.032*SL 0.04 + 0.034*SL
tPLH 0.42 0.34 + 0.039*SL 0.34 + 0.038*SL 0.35 + 0.038*SL
tPHL 0.41 0.36 + 0.024*SL 0.38 + 0.018*SL 0.40 + 0.016*SL

CKto QN R 0.25 0.08 + 0.086"SL 0.07 + 0.087°SL 0.05 + 0.088"SL
tF 0.14 0.07 + 0.036*SL 0.08 + 0.033*SL 0.05 + 0.034*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FD1 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 0.178
Input Setup Time (D to CK) tSU 0.287
FD1D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.55 0.51 + 0.019*SL 0.51 + 0.018*SL 0.51 + 0.018*SL
tPHL 0.49 0.46 + 0.014*SL 0.48 + 0.010*SL 0.51 + 0.008*SL

CKtoQ R 0.16 0.08 + 0.042"5L 0.08 + 0.041°SL 0.05 + 0.042"5L
tF 0.11 0.08 + 0.018*SL 0.08 + 0.016*SL 0.09 + 0.016*SL
tPLH 0.40 0.36 + 0.020*SL 0.37 + 0.019*SL 0.37 + 0.019*SL
tPHL 0.42 0.39 + 0.015*SL 0.40 + 0.010*SL 0.44 + 0.008*SL

CKto QN R 0.17 0.07 + 0.048"SL 0.08 + 0.043"SL 0.05 + 0.045"SL
tF 0.12 0.09 + 0.016*SL 0.09 +0.017*SL 0.09 + 0.017*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, 3.30V]
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 0.178
Input Setup Time (D to CK) tSU 0.287
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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 | OF—n
Maximum Fanout (Rec. SL):
- FD1D2Q: 56
- FD1D4Q: 112 FD 1 D 2 Q
Gate Count:
- FD1D2Q: 6
- FD1D4Q: 7

Symbol

D CK | On+1
0 /- 0
1 _/ 1
X N\ _ Qn
Truth Table

N -

H—A—%\’ » ) ) » %\’ » o -

L
ﬁE b

R 1 "L .
. E -k
oK l—l—{A '\>o_._an H%Y »
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.37 0.33 +0.023*SL 0.33 + 0.020*SL 0.35 + 0.019*SL
tPHL 0.33 0.29 + 0.020*SL 0.31 +0.013*SL 0.38 + 0.010*SL

CK10Q R 0.19 0.10 + 0.043*SL 0.10 + 0.044*SL 0.08 + 0.045"SL
tF 0.16 0.11 + 0.026*SL 0.13 +0.019*SL 0.17 + 0.017*SL

FD1D2Q Timing Requirements
[Values for typical process, 25.00°C, 3.30V]

*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 High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.178
Input Setup Time (D to CK) tSU 0.342

FD1D4Q Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(Eliyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.38 + 0.013*SL 0.38 + 0.011*SL 0.40 + 0.010*SL
tPHL 0.36 0.34 + 0.014*SL 0.35 + 0.009*SL 0.40 + 0.006*SL

CKwoQ R 0.17 0.13 + 0.020*SL 0.13 + 0.022*SL 0.12 + 0.022*SL
tF 0.17 0.15 + 0.011*SL 0.15 + 0.012*SL 0.19 + 0.009*SL

FD1D4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

*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 High (CK) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Setup Time (D to CK) tSuU 0.342
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FD1S/FD1SD2
D Flip-Flop with Scan, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, Tl, TE, CK

Outputs: Q, QN
Input Loading (SL): O 0 —a
-D, TI,CK: 1
-TE: 2 Tl
Maximum Fanout (Rec. SL): All :
- FD1S: 28 FDI15
Gate Count:
- FD1S:9 = CK aN fo—m
- FD1SD2: 10
Symbol
D Tl TE CK | On+l  ONn+l
0 X 0 _/ 0 1
1 X 0 _/ 1 0
X 0 1 _/ 0 1
X 1 1 _/ 1 0
X X X L Qn QNn

Truth Table

”iﬁj el
A %
s

o
o ﬂrﬁ;‘

) T .
[ Y
e

3-302

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.

QN

al

il

Schematic

ﬂ
G




FD1S
D Flip-Flop with Scan, Positive Edge Trigger, 1X Drive

FD1S Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.41 0.34 +0.039*SL 0.34 +0.038*SL 0.34 +0.038*SL
tPHL 0.41 0.36 + 0.024*SL 0.38 + 0.018*SL 0.40 + 0.016*SL

CK10Q R 0.25 0.08 + 0.084°SL 0.07 + 0.088°SL 0.05 + 0.088"SL
tF 0.14 0.06 + 0.038*SL 0.08 + 0.033*SL 0.06 + 0.034*SL
tPLH 0.52 0.44 + 0.037*SL 0.44 + 0.037*SL 0.44 + 0.037*SL
tPHL 0.45 0.41 + 0.022*SL 0.42 +0.017*SL 0.43 + 0.016*SL

CKto QN R 0.24 0.07 + 0.085°SL 0.07 + 0.086"SL 0.05 + 0.087°SL
tF 0.13 0.06 + 0.034*SL 0.07 + 0.032*SL 0.04 + 0.034*SL
*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00< SL
FD1S Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.506
Input Setup Time (TE to CK) tSU 0.616
Input Setup Time (Tl to CK) tSU 0.561
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?a:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.36 + 0.021*SL 0.36 + 0.019*SL 0.37 + 0.019*SL
tPHL 0.42 0.39 + 0.015*SL 0.40 + 0.010*SL 0.43 + 0.008*SL

CK10Q R 0.17 0.08 + 0.045*SL 0.09 + 0.043"SL 0.06 + 0.045"SL
tF 0.12 0.09 + 0.015*SL 0.09 + 0.017*SL 0.09 + 0.017*SL
tPLH 0.54 0.51 + 0.016*SL 0.51 + 0.018*SL 0.50 + 0.018*SL
{PHL 0.49 0.46 + 0.014*SL 0.47 + 0.010*SL 0.50 + 0.008*SL

CK1o QN R 0.17 0.08 + 0.041°SL 0.08 + 0.041*SL 0.05 + 0.042*SL
tF 0.11 0.07 + 0.019*SL 0.09 + 0.015*SL 0.07 + 0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 =SL £20.00, *Range3:20.00 < SL
FD1SD2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tsuU 0.506
Input Setup Time (TE to CK) tSU 0.616
Input Setup Time (Tl to CK) tsuU 0.561
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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,TI: 1, TE: 2 2 U
-FD1SD4Q: D: 1,CK: 1, TI: 1,TE:2 _
Maximum Fanout (Rec. SL): N I FDTS Q
- FD1SD2Q: 56
- FD1SD4Q: 112
Gate Count: N Tt
- FD1SD2Q: 9
- FD1SD4Q: 10 B CK
Symbol
D Tl TE CK Qn+1
X 0 /- 0
1 X 0 _/ 1
X 0 1 /- 0
X 1 1 _/ 1
X X X _\_ Qn
Truth Table

T

o i _I_ _.tT ,_._CT

4 5t

.T.T' " " Schematic
i E L
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FD1SD2Q/FD1SD4Q
D Flip-Flop with Scan, Positive Edge Trigger, Q Output Only, 2X Drive or 4X Drive

FD1SD2Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.40 0.36 + 0.021*SL 0.36 + 0.019*SL 0.37 + 0.019*SL
tPHL 0.41 0.38 + 0.015*SL 0.40 + 0.010*SL 0.43 + 0.008*SL

CK1oQ R 0.17 0.10 + 0.039*SL 0.08 + 0.044*SL 0.06 + 0.045SL
tF 0.13 0.10 + 0.016*SL 0.10 + 0.017*SL 0.09 + 0.017*SL

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

FD1SD2Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tsu 0.506
Input Setup Time (TE to CK) tSU 0.616
Input Setup Time (TI to CK) tSU 0.561

FD1SD4Q Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.43 0.41 + 0.012*SL 0.41 + 0.010*SL 0.42 + 0.009*SL
tPHL 0.45 0.43 +0.011*SL 0.44 + 0.007*SL 0.48 + 0.005*SL

CKQ R 0.13 0.08 + 0.025*SL 0.09 + 0.022*SL 0.09 + 0.022*SL
tF 0.14 0.12 + 0.010*SL 0.13 + 0.009*SL 0.15 + 0.008*SL

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

FD1SD4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSuU 0.506
Input Setup Time (TE to CK) tsu 0.670
Input Setup Time (Tl to CK) tSU 0.561
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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, — g 0f —a
QNO, QON1, QN2, QN3 B— DI o —n
Input Loading (SL): = B§ gi u
-DO,D1,D2,D3: 3
-CKil aNg o—a
Maximum Fanout (Rec. SL): All : 28 aNt o—=a
Gate Count: 21 =K aNz o—a
QN3 o—a
Symbol
D CK Qn+1 QNn+1
0 _/ 0 1
1 _/ 1 0
X - Qn QNn
Truth Table
2 5 a 5 A 8 2 pt
o Q u] Q D ") o ")
FO1 FO1 FO1 FO1
== CH QN == CH QN == CK QN == CK QN
CK
&= - ol M
= = = =
) ) ) )
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.80 0.72 + 0.038*SL 0.72 + 0.037*SL 0.72 + 0.037°SL
tPHL 0.61 0.56 + 0.022*SL 0.58 + 0.017*SL 0.59 + 0.016*SL

CKto QO R 0.24 0.07 + 0.083*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
iF 0.13 0.07 + 0.033"SL 0.07 + 0.031*SL 0.04 + 0.033"SL
tPLH 0.80 0.73 + 0.037*SL 0.73 + 0.038*SL 0.73 + 0.038"SL
tPHL 0.61 0.56 + 0.022*SL 0.58 + 0.017*SL 0.59 + 0.016*SL

CKtoQ1 R 0.24 0.07 + 0.087°SL 0.06 + 0.088"SL 0.05 + 0.089"SL
iF 013 0.07 + 0.032SL 0.07 + 0.031%SL 0.04 + 0.033*SL
tPLH 0.80 0.73 + 0.037*SL 0.73 + 0.038*SL 0.72 + 0.038"SL
tPHL 0.61 0.56 + 0.021*SL 0.58 + 0.017*SL 0.59 + 0.016"SL

CKio Q2 R 0.24 0.07 + 0.085"SL 0.06 + 0.088"SL 0.05 + 0.089"SL
iF 0.13 0.06 + 0.034*SL 0.07 + 0.031*SL 0.04 + 0.033"SL
tPLH 0.80 0.72 + 0.038*SL 0.72 + 0.037"SL 0.72 + 0.037"SL
tPHL 0.61 0.56 + 0.021*SL 0.58 + 0.017*SL 0.59 + 0.016"SL

CKto Q3 R 0.24 0.07 + 0.083"SL 0.07 + 0.086*SL 0.05 + 0.087*SL
iF 0.13 0.06 + 0.034*SL 0.07 + 0.031*SL 0.05 + 0.033"SL
tPLH 057 0.49 + 0.039"SL 0.50 + 0.038*SL 0.50 + 0.038*SL
tPHL 0.69 0.64 + 0.024*SL 0.66 + 0.017*SL 0.69 + 0.016"SL

CKto QNO R 0.25 0.08 + 0.083*SL 0.07 + 0.088*SL 0.05 + 0.088*SL
i 0.14 0.07 + 0.036*SL 0.08 + 0.032*SL 0.05 + 0.033"SL
tPLH 057 0.50 + 0.039*SL 0.50 + 0.038*SL 0.50 + 0.038*SL
tPHL 0.69 0.64 + 0.024*SL 0.67 + 0.017*SL 0.69 + 0.016"SL
CKto QN1 R 0.25 0.09 + 0.083*SL 0.07 + 0.088*SL 0.06 + 0.089*SL
i 0.14 0.07 + 0.034*SL 0.08 + 0.032*SL 0.06 + 0.033"SL
tPLH 057 0.50 + 0.039*SL 0.50 + 0.038*SL 0.50 + 0.038"SL
tPHL 0.69 0.65 + 0.024*SL 0.67 + 0.017°SL 0.69 + 0.016*SL
CKto QN2 R 0.25 0.09 + 0.081*SL 0.07 + 0.088*SL 0.06 + 0.089*SL
iF 0.14 0.07 + 0.033"SL 0.08 + 0.032SL 0.06 + 0.033"SL
tPLH 057 0.49 + 0.039*SL 0.50 + 0.038*SL 0.50 + 0.038"SL
tPHL 0.69 0.64 + 0.024*SL 0.66 + 0.017*SL 0.69 + 0.016*SL
CK to QN3 R 0.25 0.08 + 0.082"SL 0.06 + 0.088"SL 0.06 + 0.088"SL
iF 0.14 0.07 + 0.036*SL 0.08 + 0.032*SL 0.05 + 0.033*SL
*Rangel : SL <3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
FD1X4 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) PWL 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, 3.30V]

HDA10000-3.3V/3.3V

Parameter Symbol Value [ns]
Pulse Width High (CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.342
Input Hold Time (D1 to CK) tHD 0.397
Input Hold Time (D2 to CK) tHD 0.342
Input Hold Time (D3 to CK) tHD 0.342
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
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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: QO, Q1, Q2, Q3
Input Loading (SL): All: DO, D1, D2, D3: 3 ~D1D2X4Q
CK:1
Maximum Fanout (Rec. SL): DY Q@ —n
- FD1D2XQ: 56 D] ORI —
- FD1D4XQ: 112 0 0o -
Gate Count:
- FD1D2X4Q: 21 B D5 Q3 [——m
- FD1D4X4Q: 25 B (K
Symbol
D CK | Qn+1
0 _/ 0
1 /- 1
X - Qn
Truth Table

k

_— Schematic
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FD1D2X4Q
4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only, with 2X Drive

FD1D2X4Q Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[r(])s()] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.67 0.62 + 0.023*SL 0.63 + 0.020°SL 0.65 + 0.019*SL
tPHL 0.54 0.50 + 0.021*SL 0.53 + 0.013*SL 0.60 + 0.010*SL
CKto QO R 0.21 0.13 + 0.040*SL 0.12 + 0.044*SL 0.10 + 0.045+SL
IF 0.19 0.15 + 0.022*SL 0.16 + 0.018*SL 0.17 + 0.017*SL
PLH 0.67 0.62 + 0.021*SL 0.63 + 0.019*SL 0.65 + 0.018"SL
tPHL 0.54 0.50 + 0.021*SL 0.53 + 0.013*SL 0.59 + 0.010*SL
CKto Q1 R 0.20 0.11 + 0.047*SL 0.12 + 0.042*SL 0.09 + 0.044*SL
= 0.19 0.15 + 0.021*SL 0.16 + 0.017°SL 0.18 + 0.016*SL
tPLH 0.67 0.62 + 0.021%SL 0.63 + 0.019°SL 0.65 + 0.018"SL
tPHL 0.54 0.50 + 0.021%SL 052 + 0.013°SL 0.59 + 0.010*SL
CKto Q2 R 0.20 0.11 + 0.047*SL 0.12 + 0.042SL 0.09 + 0.043*SL
iF 0.19 0.15 + 0.021%SL 0.16 + 0.017°SL 0.18 + 0.016"SL
tPLH 0.67 0.63 + 0.022*SL 0.63 + 0.020SL 0.65 + 0.019*SL
tPHL 0.54 0.50 + 0.021*SL 0.52 + 0.013*SL 0.59 + 0.010*SL
CKio Q3 R 0.20 0.11 + 0.047°SL 0.12 + 0.044*SL 0.09 + 0.045*SL
tF 0.19 0.15 + 0.022°SL 0.16 + 0.017°SL 0.17 + 0.017*SL

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

FD1D2X4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) 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 0.397
Input Hold Time (D3 to CK) tHD 0.397
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
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FD1D4X4Q
4-Bit D Flip-Flop, Positive Edge Trigger, Q Output Only, with 4X Drive

FD1D4X4Q Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.72 0.69 + 0.012*SL 0.70 + 0.011%SL 0.72 + 0.010*SL
tPHL 0.63 0.60 + 0.016*SL 0.62 + 0.009°SL 0.67 + 0.006*SL
CK1o QO R 0.18 0.14 + 0.021°SL 0.14 + 0.022"SL 0.13 + 0.022*SL
tF 0.23 0.21 + 0.010*SL 0.21 + 0.010"SL 0.24 + 0.009"SL
PLH 0.72 0.69 + 0.012*SL 0.70 + 0.010*SL 0.72 + 0.009*SL
tPHL 0.63 0.61 + 0.013*SL 0.62 + 0.009*SL 0.68 + 0.006*SL
CKto Q1 R 0.18 0.14 + 0.020*SL 0.14 + 0.021*SL 0.13 + 0.021*SL
i 0.23 0.21 + 0.010°SL 0.21 + 0.010SL 0.24 + 0.009*SL
tPLH 0.72 0.69 + 0.012*SL 0.70 + 0.010*SL 0.72 + 0.009*SL
tPHL 0.63 0.61 + 0.013*SL 0.62 + 0.009*SL 0.67 + 0.006*SL
CK10 Q2 R 0.18 0.14 + 0.020*SL 0.14 + 0.021*SL 0.13 + 0.021"SL
i 0.23 0.21 + 0.010°SL 0.21 + 0.010SL 0.24 + 0.008*SL
tPLH 0.72 0.69 + 0.012*SL 0.70 + 0.011%SL 0.71 + 0.010*SL
tPHL 0.63 0.59 + 0.016*SL 0.62 + 0.009*SL 0.67 + 0.006"SL
CK1o Q3 R 0.18 0.14 + 0.021°SL 0.14 + 0.021°SL 0.13 + 0.022"SL
i 0.23 0.21 + 0.009*SL 0.21 + 0.010"SL 0.24 + 0.009*SL

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

FD1D4X4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.342
Input Hold Time (D1 to CK) tHD 0.342
Input Hold Time (D2 to CK) tHD 0.342
Input Hold Time (D3 to CK) tHD 0.342
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) tsuU 0.233
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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):

—0 0 —=a
-D: 3
-CK:1 FO 2
-RN: 2
Maximum Fanout (Rec. SL):
-FD2: All: 28 B—=CK gy OGN O—=
- FD2D2: All: 56
Gate Count: I
-FD2: 7
D RN CK | Qn+l ONn+1
0 1 [ 0
1 1 [ 1
X 0 X 0
X 1 U Qn
Truth Table
[ P
E‘L —
CK . N
= (LY
~ ~ T ; T T
" + ¥ . o

RN

=

Schematic

HDA10000-3.3V/3.3V
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FD2

D Flip-Flop with Reset, 1X Drive

FD2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.53 + 0.036*SL 0.53 + 0.036*SL 0.52 + 0.036*SL
tPHL 0.46 0.42 + 0.021*SL 0.43 +0.017*SL 0.45 + 0.016*SL

CKtoQ R 0.25 0.10 + 0.079"SL 0.08 + 0.083*SL 0.05 + 0.085*SL
tF 0.14 0.07 + 0.035*SL 0.08 + 0.031*SL 0.05 + 0.032*SL
tPHL 0.37 0.32 + 0.027*SL 0.35+0.017*SL 0.37 + 0.016*SL

RN10Q tF 0.17 0.10 + 0.034"SL 0.11 + 0.030*SL 0.06 + 0.032*SL
tPLH 0.41 0.34 + 0.038*SL 0.34 + 0.036*SL 0.35 + 0.036*SL
tPHL 0.44 0.39 + 0.022*SL 0.41 +0.017*SL 0.44 + 0.016*SL

CK1o QN R 0.24 0.08 + 0.081"SL 0.07 + 0.083*SL 0.05 + 0.084*SL
tF 0.14 0.09 + 0.025*SL 0.07 + 0.032*SL 0.06 + 0.032*SL
tPLH 0.63 0.56 + 0.036*SL 0.56 + 0.036*SL 0.56 + 0.036*SL
RN 1o QN R 0.25 0.09 + 0.081*SL 0.08 + 0.083°SL 0.05 + 0.084°SL
*Rangel : SL < 3.00, *Range2:3.00 < SL £20.00, *Range3 : 20.00 < SL
FD2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 0.123
Input Setup Time (D to CK) tSuU 0.287
Recovery Time (RN) tRC 0.139
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FD2D2
D Flip-Flop with Reset, 2X Drive

FD2D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds?_liyz[%sé] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.65 0.61 +0.016*SL 0.61 +0.018*SL 0.61 + 0.018*SL
tPHL 0.50 0.47 +0.015*SL 0.49 + 0.010*SL 0.52 +0.008*SL

CK10Q R 0.18 0.11 + 0.035°SL 0.09 + 0.042°SL 0.07 + 0.043*SL
tF 0.12 0.08 +0.023*SL 0.10 + 0.015*SL 0.08 + 0.016*SL
tPHL 0.38 0.35 + 0.016*SL 0.36 + 0.010*SL 0.40 + 0.008*SL

RN10Q F 0.15 0.13 + 0.014*SL 0.12 + 0.015°SL 0.13 + 0.015"SL
tPLH 0.40 0.36 + 0.020*SL 0.37 + 0.019*SL 0.38 + 0.018*SL
tPHL 0.45 0.42 +0.016*SL 0.44 + 0.010*SL 0.47 + 0.008*SL

CKto QN R 0.16 0.08 + 0.042°SL 0.08 + 0.041°SL 0.06 + 0.042"SL
tF 0.13 0.09 +0.017*SL 0.10 + 0.016*SL 0.10 + 0.016*SL
tPLH 0.62 0.59 +0.018*SL 0.59 + 0.018*SL 0.59 + 0.018*SL
RN'to QN R 0.17 0.11 + 0.032*SL 0.08 + 0.041SL 0.06 + 0.042°SL
*Rangel : SL <3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
FD2D2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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) tSuU 0.287
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

I

Output: Q = D O -
Input Loading (SL):
- FD2D2Q: D: 3, CK: 1, RN: 2
- FD2D4Q: D: 3, CK: 1, RN: 2 -b2D2 Q
Maximum Fanout (Rec. SL):
- FD2D2Q: 56
- FD2D4Q: 112 B CK oy
Gate Count: -
- FD2D2Q: 7
- FD2D4Q: 8
Symbol
D RN CK | Qn+1
1 e 0
1 1 e 1
X 0 X 0
X 1 U Qn
Truth Table

i ok Ve 4 -
oh—sn :::- — Ejﬂb@kﬂv * " d Dn:andE - -
: : bk
= #7 —=p HL .
oL
54 H%%Y »
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter DseLIiyZ[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.42 0.37 + 0.025*SL 0.38 + 0.020*SL 0.42 + 0.019*SL
tPHL 0.33 0.29 + 0.020*SL 0.31 + 0.013*SL 0.38 + 0.010*SL

CK1oQ R 0.22 0.12 + 0.047*SL 0.14 + 0.042"SL 0.12 + 0.043°SL
tF 0.16 0.11 + 0.025*SL 0.13 + 0.018*SL 0.17 + 0.016*SL
tPHL 0.54 0.49 + 0.023*SL 0.52 + 0.013*SL 0.60 + 0.009*SL

RNt Q iF 0.23 0.19 + 0.017°SL 0.20 + 0.016*SL 0.20 + 0.015*SL

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

FD2D2Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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) tSuU 0.342
Recovery Time (RN) tRC 0.139

FD2D4Q Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.47 0.45 + 0.014*SL 0.45 + 0.011*SL 0.48 + 0.010*SL
tPHL 0.36 0.34 + 0.013*SL 0.35 + 0.009*SL 0.40 + 0.006*SL

CKoQ R 0.22 0.18 + 0.018*SL 0.17 + 0.021*SL 0.17 + 0.021°SL
tF 0.17 0.14 + 0.014*SL 0.15 + 0.011*SL 0.20 + 0.009*SL
tPHL 0.59 0.56 + 0.012*SL 0.57 + 0.009*SL 0.63 + 0.006*SL

RN 10 Q i 0.23 0.21 + 0.013*SL 0.22 + 0.009*SL 0.24 + 0.008*SL

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

FD2D4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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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FD2S/FD2SD2

D Flip-Flop with Scan and Reset, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, TI, TE, CK, RN
Outputs: Q, ON D Qr—=a
Input Loading (SL):
D, TI, CK: 1 T
-TE, RN: 2 FD25
Maximum Fanout (Rec. SL): —TE
-FD2S: All : 28
- D2SD2: All : 56 B CK gy OGN O—a
Gate Count:
-FD2S: 10
- FD2SD2: 10 Symbol
D RN T TE ck | @ QNn+
1 1
0 1 X 0 e 0 1
1 1 X 0 s 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 | On QNn
Truth Table
[ [
j—ﬂ_‘ l
o L n Q
o] Ce—f ]

TE

N

}_‘_ﬁ‘

L
)

%ﬁ

L[
PRl

Schematic

HDA10000-3.3V/3.3V

3-322
© 1997 ASPEC Technology, Inc.



FD2S
D Flip-Flop with Scan and Reset, Positive Edge Trigger, 1X Drive

FD2S Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.38 + 0.041*SL 0.39 + 0.036*SL 0.40 + 0.036*SL
tPHL 0.42 0.37 + 0.025*SL 0.39 +0.018*SL 0.42 +0.016*SL

CK1oQ R 0.25 0.09 + 0.081°SL 0.09 + 0.082"SL 0.06 + 0.083*SL
tF 0.14 0.08 +0.031*SL 0.08 +0.033*SL 0.06 + 0.034*SL
tPHL 0.39 0.34 + 0.028*SL 0.37 + 0.018*SL 0.40 + 0.016*SL

RN10Q i 0.18 0.11 + 0.035°SL 0.12 + 0.031*SL 0.08 + 0.033*SL
tPLH 0.53 0.45 + 0.038*SL 0.46 + 0.036*SL 0.45 + 0.036*SL
tPHL 0.51 0.46 + 0.022*SL 0.48 + 0.017*SL 0.49 + 0.017*SL

CKto QN R 0.23 0.07 + 0.083°SL 0.07 + 0.082"SL 0.05 + 0.083*SL
tF 0.14 0.07 +0.037*SL 0.08 +0.032*SL 0.05 + 0.033*SL
tPLH 0.50 0.43 + 0.035*SL 0.43 + 0.036*SL 0.42 +0.036*SL
RNto QN R 0.23 0.07 + 0.083*SL 0.07 + 0.082*SL 0.05 + 0.083"SL
*Rangel : SL < 3.00, *Range2:3.00 < SL<20.00, *Range3:20.00 < SL
FD2S Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.506
Input Setup Time (TE to CK) tSU 0.616
Input Setup Time (Tl to CK) tSuU 0.561
Recovery Time (RN) tRC 0.139
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FD2SD2

D Flip-Flop with Scan and Reset, Positive Edge Trigger, 2X Drive

FD2SD2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.42 + 0.022*SL 0.43 + 0.019*SL 0.44 + 0.018*SL
tPHL 0.43 0.40 + 0.015*SL 0.41 +0.010*SL 0.45 + 0.009*SL

CK1oQ R 0.18 0.09 + 0.043"SL 0.10 + 0.041°SL 0.08 + 0.042*SL
tF 0.12 0.09 + 0.016*SL 0.09 +0.017*SL 0.09 +0.017*SL
tPHL 0.40 0.36 + 0.017*SL 0.38 + 0.011*SL 0.43 + 0.008*SL

RN'10Q i 0.16 0.13 + 0.017*SL 0.13 + 0.016"SL 0.13 + 0.016*SL
tPLH 0.56 0.52 +0.017*SL 0.52 +0.018*SL 0.51 +0.018*SL
tPHL 0.56 0.53 +0.013*SL 0.54 +0.010*SL 0.57 +0.008*SL

CKto QN R 0.16 0.09 + 0.037°SL 0.08 + 0.041°SL 0.05 + 0.042*SL
tF 0.12 0.08 +0.018*SL 0.09 + 0.016*SL 0.09 + 0.016*SL
tPLH 0.54 0.50 + 0.016*SL 0.50 +0.018*SL 0.50 +0.018*SL
RN'to QN R 0.16 0.08 + 0.040°SL 0.08 + 0.041°SL 0.06 + 0.042*SL
*Rangel : SL <3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
FD2SD2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.506
Input Setup Time (TE to CK) tSU 0.616
Input Setup Time (Tl to CK) tSU 0.561
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 Drive or 4X Drive

Inputs: D, Tl, TE, CK, RN

Output: Q - -
Input Loading (SL): D Q
- FD2SD2Q: D: 1,CK: 1,RN: 2,
TI: 1,TE: 2 T rp2so
-FD2SD4Q:D: 1,CK: 1,RN: 2, Tl: 1
TE: 2 [~ E—
Maximum Fanout (Rec. SL):
- FD2SD2Q: 56 B—= CK gy
- FD2SD4Q: 112
Gate Count: I
- FD2SD2Q: 10
- FD2SD4Q: 11 Symbol
D RN T TE CK Q;‘J’
0 1 X 0 [ 0
1 1 X 0 e 1
X 1 0 1 _/_ 0
X 1 1 1 e 1
X 0 X X X 0
X 1 X X U | On

Schematic

i,
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FD2SD2Q
D Flip-Flop with Scan and Reset, Positive Edge Trigger, Q Output Only, 2X Drive

FD2SD2Q Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?Ei:yz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.42 + 0.022*SL 0.42 + 0.019*SL 0.44 + 0.018*SL
tPHL 0.43 0.40 + 0.015*SL 0.41 + 0.010*SL 0.45 + 0.008*SL

CKtoQ R 0.19 0.10 + 0.045*SL 0.11 + 0.041*SL 0.08 + 0.043*SL
tF 0.13 0.10 + 0.015*SL 0.10 + 0.016*SL 0.11 + 0.016*SL
tPHL 0.40 0.36 + 0.018*SL 0.39 + 0.011*SL 0.44 + 0.008*SL

RN10Q tF 0.17 0.13 + 0.020°SL 0.14 + 0.015*SL 0.13 + 0.015°SL

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

FD2SD2Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tsu 0.506
Input Setup Time (TE to CK) tSU 0.616
Input Setup Time (Tl to CK) tSuU 0.561
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 Switching Characteristics

HDA10000-3.3V/3.3V

© 1997 ASPEC Technology, Inc.

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds‘iliyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.51 0.49 + 0.009*SL 0.49 + 0.011*SL 0.51 + 0.009*SL
tPHL 0.47 0.45 + 0.010*SL 0.46 + 0.007*SL 0.50 + 0.005*SL

CKtoQ R 0.18 0.15 + 0.016*SL 0.13 + 0.020°SL 0.12 + 0.021°SL
tF 0.15 0.12 + 0.010*SL 0.13 + 0.009*SL 0.15 + 0.008*SL
tPHL 0.45 0.43 + 0.011*SL 0.44 + 0.007*SL 0.49 + 0.005*SL

RN10Q tF 0.18 0.16 + 0.010*SL 0.17 + 0.007*SL 0.17 + 0.007°SL

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

FD2SD4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.506
Input Setup Time (TE to CK) tSU 0.616
Input Setup Time (Tl to CK) tSuU 0.561
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: QO, Q1, Q2, Q3 — 02 04 —a
NO, ON1, ON2, ON3 B D1 ol —ma
Input Loagin (gL)' N Q il e -
p g : —— D3 Q3 —n
- DO, D1, D2, D3: 3
-CK:1 ong o—a
-RN: 8 aNt o—a
Maximum Fanout (Rec. SL): All : 28 = CK aNz Oo—a
Gate Count: 25 RIN QN3 o—=
Symbol
D RN ck | @ QNn+
1 1
0 1 e 0 1
1 1 e 1 0
X 0 X 0 1
X 1 U Qn QNN
Truth Table
8 5 ° 5 & g & 5
1] ") 1] 1} o o 1] "}
FD2 FO2 FD2 FO2
oK gy ON FCE gy ON Ok gy ON f—— CK gy ON p—
¥ F (1]
CK —= o &
RN . by
= - | [P
= = = =
&} (] &} o
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPHL 0.37 0.32 + 0.025*SL 0.34 + 0.017°SL 0.37 + 0.016"SL
RN to QO i 0.16 0.10 + 0.032*SL 0.11 + 0.030"SL 0.06 + 0.032SL
tPLH 0.90 0.83 + 0.037°SL 0.83 + 0.036"SL 0.83 + 0.036"SL
tPHL 0.64 0.59 + 0.022*SL 0.61 + 0.017°SL 0.62 + 0.016"SL
CKto QO = 0.25 0.08 + 0.083*SL 0.08 + 0.083*SL 0.05 + 0.085*SL
iF 0.13 0.07 + 0.030"SL 0.07 + 0.031"SL 0.04 + 0.033*SL
tPHL 0.37 0.32 + 0.026"SL 0.34 + 0.018"SL 037+ 0.017"SL
RN to Q1 tF 017 0.10 + 0.034*SL 0.11 + 0.032*SL 0.06 + 0.034*SL
tPLH 0.91 0.83 + 0.037°SL 0.83 + 0.037°SL 0.82 + 0.038*SL
tPHL 0.63 0.59 + 0.022*SL 0.60 + 0.017°SL 0.62 + 0.017"SL
CKto Q1 R 0.26 0.10 + 0.083*SL 0.08 + 0.087*SL 0.05 + 0.089*SL
tF 0.14 0.07 + 0.032*SL 0.07 + 0.033*SL 0.04 + 0.034*SL
tPHL 037 0.32 + 0.026"SL 0.34 + 0.018"SL 0.37 + 0.017°SL
RN to Q2 iF 017 0.10 + 0.034*SL 0.11 + 0.032"SL 0.06 + 0.034*SL
tPLH 0.90 0.83 + 0.037°SL 0.83 + 0.037°SL 0.82 + 0.038*SL
tPHL 0.63 0.59 + 0.022*SL 0.60 + 0.017"SL 0.62 + 0.017"SL
CKio Q2 R 0.26 0.10 + 0.083*SL 0.08 + 0.087"SL 0.05 + 0.089*SL
i 0.14 0.07 + 0.032"SL 0.07 + 0.033"SL 0.04 + 0.034*SL
tPHL 037 0.32 + 0.025*SL 0.34 + 0.017°SL 0.37 + 0.016"SL
RN 10 Q3 iF 0.16 0.10 + 0.032*SL 0.11 + 0.030*SL 0.06 + 0.032*SL
tPLH 0.90 0.83 + 0.035*SL 0.83 + 0.036"SL 0.83 + 0.036"SL
tPHL 0.63 0.59 + 0.022*SL 0.60 + 0.017°SL 0.62 + 0.016°SL
CKto Q3 R 0.25 0.09 + 0.082*SL 0.08 + 0.083"SL 0.05 + 0.085*SL
i 0.13 0.07 + 0.031"SL 0.07 + 0.031"SL 0.05 + 0.032SL
tPLH 0.63 0.55 + 0.036*SL 0.55 + 0.036"SL 0.55 + 0.036"SL
RN to QNO R 0.25 0.09 + 0.079*SL 0.08 + 0.083*SL 0.05 + 0.084*SL
tPLH 0.59 0.51 + 0.037°SL 0.51 + 0.036"SL 0.52 + 0.036"SL
tPHL 0.74 0.70 + 0.023"SL 0.71+ 0.017°SL 0.74 + 0.016"SL
CKto QNO R 0.24 0.07 + 0.083*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
i 0.14 0.08 + 0.031"SL 0.08 + 0.031"SL 0.06 + 0.032*SL
PLH 0.62 0.55 + 0.037°SL 0.55 + 0.037°SL 054+ 0.037°SL
RN to QN1 R 0.25 0.09 + 0.083*SL 0.08 + 0.087*SL 0.05 + 0.089*SL
tPLH 0.59 0.51 + 0.039"SL 0.51 + 0.038"SL 052 + 0.038*SL
tPHL 0.74 0.70 + 0.024*SL 0.71 + 0.018"SL 0.74 + 0.017*SL
CKto QN1 R 0.25 0.07 + 0.086*SL 0.07 + 0.088*SL 0.05 + 0.088*SL
tF 0.14 0.08 + 0.032*SL 0.08 + 0.033"SL 0.07 + 0.033"SL
tPLH 0.62 0.55 + 0.037°SL 0.55 + 0.037°SL 054+ 0.037°SL
RN to QN2 R 0.25 0.09 + 0.083*SL 0.08 + 0.087"SL 0.05 + 0.089*SL
tPLH 058 0.51 + 0.039"SL 0.51 + 0.038"SL 051 + 0.038*SL
tPHL 0.74 0.70 + 0.023*SL 0.71 + 0.018"SL 0.74 + 0.017*SL
CKto QN2 R 0.25 0.07 + 0.086*SL 0.07 + 0.088"SL 0.05 + 0.088*SL
iF 0.14 0.08 + 0.032"SL 0.08 + 0.033"SL 0.07 + 0.033°SL
*Rangel : SL < 3.00, *Range2:3.00 < SL £20.00, *Range3:20.00 < SL
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsiliyg[%s()] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.62 0.55 + 0.036*SL 0.55 + 0.036*SL 0.55 + 0.036*SL
RN QNS ™ 0.25 0.09 + 0.079°SL 0.08 + 0.083°SL 0.05 + 0.084°SL
tPLH 0.58 0.51 + 0.038*SL 0.51 + 0.037*SL 0.51 + 0.036*SL
tPHL 0.74 0.70 + 0.023*SL 0.71 +0.017*SL 0.74 + 0.016*SL
CK1o QN3 ™o 0.24 0.07 + 0.082°SL 0.07 + 0.083*SL 0.05 + 0.084*SL
tF 0.14 0.08 + 0.030*SL 0.08 + 0.031*SL 0.06 + 0.032*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FD2X4 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 0.342
Input Hold Time (D1 to CK) tHD 0.342
Input Hold Time (D2 to CK) tHD 0.342
Input Hold Time (D3 to CK) tHD 0.342
Input Setup Time (DO to CK) tSU 0.233
Input Setup Time (D1 to CK) tSuU 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
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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 FD2D2X4Q
Input Loading (SL): All: DO,D1,D2,D3: 3,
CK:1,RN: 8 B Dy QF ——n
Maximum Fanout (Rec. SL): B D 01 —=
- FD2D2X4Q: 56 = D2 Q2 —a
- FD2D4X4Q: 112 m— D5 Q3 —=
Gate Count: = Ok
- FD2D2X4Q: 25 o
- FD2D4X4Q: 29 T
Symbol
D RN CK Q;‘*
0 1 e 0
1 1 e 1
X 0 X 0
X 1 U Qn

Truth Table

;P67 '; P71

'—I NEE. F‘ N7E

;PTS&
»o

'—I M175 '—{ M1ES

i

=

T

]

Fag "’Tpg

Q.
'i\lgﬂ

'-I N2 "‘
35 "T kT

o——m’—T

-]

*Enzs HEuray Schematic

-
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FD2D2X4Q
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only, 2X Drive

FD2D2X4Q Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_Ia:yz[r(‘)so] Delay Equations [ns]
' Rangel* Range2* Range3*
tPHL 0.54 0.49 + 0.023*SL 0.52 + 0.013*SL 0.60 + 0.009*SL
RN 10 Q0 I 0.23 0.19 + 0.017°SL 0.20 + 0.016*SL 0.21 + 0.015"SL
tPLH 0.74 0.69 + 0.025*SL 0.70 + 0.020*SL 0.73 + 0.019*SL
tPHL 0.55 0.51 + 0.021*SL 0.53 + 0.013*SL 0.60 + 0.010*SL
CK10 Q0 R 0.23 0.14 + 0.043"SL 0.14 + 0.042*SL 0.13 + 0.043"SL
I 0.19 0.15 + 0.023*SL 0.16 + 0.017*SL 0.19 + 0.016*SL
tPHL 0.54 0.49 + 0.024*SL 0.52 + 0.014*SL 0.60 + 0.010*SL
RNt Q1 tF 0.23 0.20 + 0.018*SL 0.20 + 0.017*SL 0.21 + 0.016"SL
tPLH 0.73 0.68 + 0.025*SL 0.70 + 0.020*SL 0.73 + 0.019°SL
tPHL 0.54 0.50 + 0.021*SL 0.53 + 0.013*SL 0.60 + 0.010*SL
CKto Q1 R 0.23 0.14 + 0.045*SL 0.14 + 0.043*SL 0.13 + 0.044*SL
e 0.20 0.15 + 0.023*SL 0.17 + 0.018*SL 0.19 + 0.017*SL
tPHL 0.54 0.49 + 0.024*SL 0.52 + 0.014*SL 0.60 + 0.010*SL
RNt0 Q2 tF 0.23 0.20 + 0.018*SL 0.20 + 0.017*SL 0.21 + 0.016*SL
tPLH 0.73 0.68 + 0.025*SL 0.70 + 0.020SL 0.73 + 0.019°SL
tPHL 0.55 0.50 + 0.021*SL 0.53 + 0.013*SL 0.60 + 0.010*SL
CKto Q2 R 0.23 0.14 + 0.045*SL 0.14 + 0.043"SL 0.13 + 0.044*SL
= 0.20 0.15 + 0.023*SL 0.17 + 0.018*SL 0.19 + 0.017*SL
tPHL 0.54 0.49 + 0.023*SL 0.52 + 0.013*SL 0.60 + 0.009*SL
RN't0 Q3 i 0.23 0.19 + 0.017*SL 0.20 + 0.016*SL 0.21 + 0.015*SL
tPLH 0.74 0.69 + 0.025*SL 0.70 + 0.020*SL 0.73 + 0.019*SL
tPHL 0.55 0.51 + 0.021*SL 0.53 + 0.013*SL 0.60 + 0.010*SL
CKto Q3 R 0.22 0.14 + 0.044*SL 0.14 + 0.042*SL 0.13 + 0.042*SL
IF 0.19 0.15 + 0.024*SL 0.17 + 0.017*SL 0.19 + 0.016*SL

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

FD2D2X4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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 0.397
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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, 3.30V]

Parameter Symbol Value [ns]
Input Hold Time (D3 to CK) tHD 0.397
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
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FD2D4X4Q
4-Bit D Flip-Flop with Reset, Positive Edge Trigger, Q Output Only, 4X Drive

FD2D4X4Q Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPHL 0.59 0.56 + 0.013*SL 0.57 + 0.009*SL 0.63 + 0.006*SL
RN t0 Q0 I 0.23 0.21 + 0.014*SL 0.22 + 0.009*SL 0.26 + 0.008*SL
tPLH 0.80 0.77 + 0.014*SL 0.78 + 0.011*SL 0.81 + 0.010*SL
tPHL 0.64 0.60 + 0.016*SL 0.63 + 0.009*SL 0.68 + 0.006*SL
CKio Q0 R 0.22 0.19 + 0.017*SL 0.18 + 0.021*SL 0.18 + 0.021"SL
tF 0.23 0.21 + 0.014*SL 0.22 + 0.010*SL 0.24 + 0.008*SL
tPHL 0.58 0.56 + 0.013*SL 0.57 + 0.009*SL 0.63 + 0.006*SL
RN 10 Q1 i 0.24 0.21 + 0.013*SL 0.22 + 0.010*SL 0.26 + 0.008*SL
tPLH 0.79 0.76 + 0.014*SL 0.77 + 0.011*SL 0.80 + 0.010*SL
tPHL 0.63 0.60 + 0.015*SL 0.62 + 0.009*SL 0.67 + 0.006*SL
CKwoQ1 R 0.23 0.19 + 0.018*SL 0.18 + 0.021%SL 0.17 + 0.021%SL
tF 0.24 0.21 + 0.014*SL 0.22 + 0.010*SL 0.25 + 0.008*SL
tPHL 0.58 0.56 + 0.013*SL 0.57 + 0.009*SL 0.63 + 0.006*SL
RN to Q2 iF 0.24 0.21 + 0.013*SL 0.22 + 0.010"SL 0.26 + 0.008*SL
tPLH 0.79 0.76 + 0.014*SL 0.77 + 0.011*SL 0.80 + 0.010*SL
tPHL 0.63 0.60 + 0.015*SL 0.62 + 0.009*SL 0.67 + 0.006*SL
CK10Q2 R 023 0.19 + 0.018*SL 0.18 + 0.021*SL 0.17 + 0.021*SL
tF 0.24 0.21 + 0.014*SL 0.22 + 0.010*SL 0.26 + 0.008*SL
tPHL 0.59 0.56 + 0.013*SL 0.57 + 0.009*SL 0.63 + 0.006*SL
RN to Q3 iF 0.23 0.21 + 0.014*SL 0.22 + 0.009*SL 0.26 + 0.008*SL
tPLH 0.80 0.77 + 0.014*SL 0.78 + 0.011*SL 0.81 + 0.010*SL
tPHL 0.64 0.61 + 0.016*SL 0.63 + 0.009*SL 0.68 + 0.006*SL
CKto Q3 iR 0.22 0.18 + 0.019*SL 0.18 + 0.021*SL 0.18 + 0.021*SL
tF 0.23 0.21 + 0.014*SL 0.22 + 0.010*SL 0.24 + 0.008*SL
*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00 < SL
FD2D4X4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 0.342
Input Hold Time (D1 to CK) tHD 0.342
Input Hold Time (D2 to CK) tHD 0.342
Input Hold Time (D3 to CK) tHD 0.342
Input Setup Time (DO to CK) tSU 0.233
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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, 3.30V]

Parameter Symbol Value [ns]
Input Setup Time (D1 to CK) tsu 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

3-338

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



3-339
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



FD3/FD3D2
D Flip-Flop with Set, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CK, SN
Outputs: Q, ON

Input Loading (SL): = S L =
-D:3 o “

-CK:1
-SN: 2 FDS

Maximum Fanout (Rec. SL):
-FD3: All: 28
- FD3D2: All : 56
Gate Count:
-FD3: 7
- FD3D2: 8

B— = CK N [o—a

Symbol

D SN  CK | Qn+l ONn+1
1 /| o 1

1 1 e 1 0

X 0 X 1 0

X 1 U Qn QNn

Truth Table

oN
e

E |

=—T{}f
N
NG
<

e
LT

: L

Schematic <4

3-340
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.




FD3

D Flip-Flop with Set, Positive Edge Trigger, 1X Drive

FD3 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsiliyg[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.50 0.43 + 0.035*SL 0.43 + 0.036*SL 0.42 + 0.036*SL
SNt Q R 023 0.07 + 0.083*SL 0.07 + 0.082*SL 0.05 + 0.083*SL
tPLH 0.53 0.45 + 0.035*SL 0.45 + 0.036*SL 0.45 + 0.036*SL
tPHL 0.51 0.47 + 0.022*SL 0.48 + 0.017*SL 0.49 + 0.016*SL
CKtoQ R 0.23 0.06 + 0.083*SL 0.07 + 0.083"SL 0.05 + 0.083"SL
tF 0.14 0.06 + 0.038*SL 0.08 + 0.032*SL 0.05 + 0.033*SL
tPHL 0.39 0.34 +0.028*SL 0.37 +0.018*SL 0.40 + 0.016*SL
SNto QN i 0.18 0.11 + 0.035"SL 0.12 + 0.031"SL 0.08 + 0.033"SL
tPLH 0.47 0.39 + 0.040*SL 0.40 + 0.036*SL 0.41 + 0.036*SL
tPHL 0.42 0.37 + 0.025*SL 0.39 + 0.018*SL 0.42 +0.016*SL
CKtoQN = 0.25 0.09 + 0.080*SL 0.09 + 0.082*SL 0.06 + 0.083*SL
tF 0.14 0.07 + 0.034*SL 0.07 + 0.033*SL 0.05 + 0.034*SL
*Rangel : SL < 3.00, *Range2:3.00 £SL £20.00, *Range3:20.00< SL
FD3 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
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 0.178
Input Setup Time (D to CK) tSU 0.342
Recovery Time (SN) tRC 0.139
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FD3D2
D Flip-Flop with Set, Positive Edge Trigger, 2X Drive

FD3SD2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds?_lazyz[%so] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.62 0.59 +0.018*SL 0.59 +0.018*SL 0.59 + 0.018*SL
SN0 Q R 0.17 0.10 + 0.034*SL 0.08 + 0.041°SL 0.06 + 0.042"SL
tPLH 0.40 0.36 + 0.020*SL 0.36 + 0.019*SL 0.37 +0.018*SL
tPHL 0.44 0.41 + 0.015*SL 0.43 + 0.010*SL 0.47 + 0.008*SL
CKtoQ tR 0.16 0.08 +0.043*SL 0.08 +0.041*SL 0.06 + 0.042*SL
tF 0.13 0.09 + 0.018*SL 0.10 + 0.016*SL 0.10 + 0.016*SL
tPHL 0.38 0.35 + 0.016*SL 0.36 + 0.010*SL 0.40 + 0.008*SL
SN'to QN F 0.16 0.12 + 0.017°SL 0.13 + 0.015"SL 0.13 + 0.015"SL
tPLH 0.64 0.61 +0.017*SL 0.61 +0.018*SL 0.60 + 0.018*SL
tPHL 0.50 0.47 +0.013*SL 0.48 + 0.010*SL 0.51 + 0.008*SL
CKtoON R 0.18 0.12 + 0.032SL 0.09 + 0.042°SL 0.07 + 0.043*SL
tF 0.12 0.08 +0.017*SL 0.09 + 0.015*SL 0.08 +0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3:20.00< SL
FD3SD2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.616
Input Setup Time (TE to CK) tSU 0.725
Input Setup Time (TI to CK) tSuU 0.616
Recovery Time (SN) tRC 0.139
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FD3S/FD3SD2
D Flip-Flop with Scan and Set, Positive Edge Trigger, 1X Drive or 2X Drive

CK

SN

TE

Inputs: D, Tl, TE, CK, SN
Outputs: Q, QN

Input Loading (SL): —1{o SN g
-D, TI,CK: 1
-TE,SN: 2 BTl
Maximum Fanout (Rec. SL): FD3S
- FD3S:All : 28 e
- FD3sSD2: All : 56
Gate Count: = CK aN
-FD3S: 10
- FD3SD2: 11 Symbol
D SN Tl TE CK | Qn+l OQNn+1
1 X 0 _/_ 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 1 0
X 1 X X | On QNn
Truth Table
%7 _qp
*{ ni Ly
Eami T

{4

>

#

Schematic

QN
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %ila:yz[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.63 0.56 + 0.035*SL 0.55 + 0.037*SL 0.56 + 0.036*SL
SNt Q R 0.24 0.09 + 0.077°SL 0.07 + 0.083°SL 0.05 + 0.084*SL
tPLH 0.42 0.34 + 0.038*SL 0.34 + 0.036*SL 0.35 + 0.036*SL
tPHL 0.44 0.39 + 0.022*SL 0.41 +0.017*SL 0.44 + 0.016*SL
CK1oQ R 0.24 0.08 + 0.082°SL 0.07 + 0.083"SL 0.05 + 0.084"SL
tF 0.14 0.09 + 0.025*SL 0.07 + 0.031*SL 0.06 + 0.032*SL
tPHL 0.37 0.32 + 0.025*SL 0.34 + 0.017*SL 0.37 + 0.016*SL
SN 1o QN tF 0.17 0.10 + 0.034*SL 0.11 + 0.030°SL 0.06 + 0.032*SL
tPLH 0.60 0.53 + 0.036*SL 0.53 + 0.036*SL 0.52 + 0.036*SL
tPHL 0.47 0.42 + 0.022*SL 0.44 + 0.017*SL 0.45 + 0.016*SL
CKtoON R 0.25 0.10 + 0.079"SL 0.08 + 0.083*SL 0.05 + 0.085*SL
tF 0.13 0.06 + 0.034*SL 0.07 + 0.031*SL 0.05 + 0.032*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
FD3S Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.616
Input Setup Time (TE to CK) tSU 0.725
Input Setup Time (Tl to CK) tSU 0.616
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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_la:yz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.62 0.59 + 0.018*SL 0.59 + 0.018*SL 0.59 + 0.018*SL
SNt Q R 0.17 0.10 + 0.034"SL 0.08 + 0.041SL 0.06 + 0.042°SL
tPLH 0.40 0.36 + 0.020*SL 0.36 + 0.019*SL 0.37 + 0.018*SL
{PHL 0.44 0.41 + 0.015*SL 0.43 + 0.010*SL 0.47 + 0.008*SL
CKtoQ R 0.16 0.08 + 0.043*SL 0.08 + 0.041*SL 0.06 + 0.042*SL
tF 0.13 0.09 + 0.018*SL 0.10 + 0.016*SL 0.10 + 0.016*SL
tPHL 0.38 0.35 + 0.016*SL 0.36 + 0.010*SL 0.40 + 0.008*SL
SN 1o QN tF 0.16 0.12 + 0.017°5L 0.13 + 0.015*SL 0.13 + 0.015°SL
tPLH 0.64 0.61 + 0.017*SL 0.61 + 0.018*SL 0.60 + 0.018*SL
{PHL 0.50 0.47 + 0.013*SL 0.48 + 0.010*SL 0.51 + 0.008*SL
CK1oON R 0.18 0.12 + 0.032"SL 0.09 + 0.042*SL 0.07 + 0.043°SL
tF 0.12 0.08 + 0.017*SL 0.09 + 0.015*SL 0.08 + 0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FD3SD2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
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 0.616
Input Setup Time (TE to CK) tsuU 0.725
Input Setup Time (Tl to CK) tSu 0.616
Recovery Time (SN) tRC 0.139
3-346

HDA10000-3.3V/3.3V

© 1997 ASPEC Technology, Inc.




3-347
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



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:3 o SN g
-CK: 1
- SN, RN: 2 FD4
Maximum Fanout (Rec. SL):
-FD4: All: 28
- FDAD2: All : 56 B—=CK gy aN O—=a
Gate Count:
-FD4: 8
- FD4D2: 9 Symbol
D SN RN CK | Qn+l QNn+1
1 1 e 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 U Qn QNn

Truth Table

e & - ﬂé—ﬂg .
P T W& T M@ _L
iy

; i epp e

i fﬁ !

=~

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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[r(l)so] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.61 0.54 + 0.038"SL 0.54 + 0.037"SL 0.54 + 0.037*SL
tPHL 052 0.47 + 0.023"SL 0.49 + 0.017°SL 0.51 + 0.016*SL

CKtoQ R 0.26 0.09 + 0.083"SL 0.08 + 0.085°SL 0.06 + 0.087*SL
iF 0.15 0.07 + 0.037°SL 0.09 + 0.030"SL 0.05 + 0.032*SL
tPLH 0.22 0.13 + 0.042"SL 0.15 + 0.037°SL 0.15 + 0.037"SL
tPHL 0.37 0.32 + 0.027°SL 0.35 + 0.017°SL 0.37 + 0.016*SL

RNt Q R 0.27 0.11 + 0.082"SL 0.10 + 0.084*SL 0.06 + 0.086*SL
iF 017 0.10 + 0.033"SL 0.11 + 0.030"SL 0.07 + 0.032*SL
tPLH 0.56 0.49 + 0.035*SL 0.48 + 0.037°SL 0.49 + 0.037°SL

SN Q R 0.26 0.10 + 0.081"SL 0.08 + 0.085°SL 0.06 + 0.087*SL
tPLH 0.47 0.39 + 0.042"SL 0.40 + 0.038*SL 0.41 + 0.038*SL
tPHL 0.45 0.40 + 0.023"SL 0.42 + 0.018"SL 0.45 + 0.016*SL

CKtoQN R 0.26 0.10 + 0.084*SL 0.09 + 0.087*SL 0.06 + 0.088*SL
iF 0.14 0.08 + 0.031"SL 0.08 + 0.031"SL 0.06 + 0.032*SL
PLH 0.68 0.60 + 0.040"SL 0.61 + 0.037"SL 0.61 + 0.038*SL
RN 1o QN R 0.27 0.11 + 0.078"SL 0.09 + 0.087*SL 0.06 + 0.088*SL
tPLH 0.22 0.14 + 0.042"SL 0.15 + 0.037°SL 0.14 + 0.038*SL
tPHL 0.39 0.33 + 0.025*SL 0.36 + 0.018*SL 0.40 + 0.016"SL
SNt QN R 0.28 0.11 + 0.084*SL 0.11 + 0.086"SL 0.06 + 0.088*SL
iF 0.18 0.11 + 0.035*SL 0.12 + 0.030*SL 0.08 + 0.032*SL

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

FD4 Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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) {PWH 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %ila:yz[%s()] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.66 0.62 + 0.019"SL 0.62 + 0.018"SL 0.62 + 0.018"SL
tPHL 0.57 0.54 + 0.016"SL 0.56 + 0.010"SL 0.58 + 0.008*SL
CKwoQ R 0.18 0.11 + 0.035*SL 0.09 + 0.041"SL 0.07 + 0.042*SL
tF 0.13 0.08 + 0.026"SL 0.11 + 0.016"SL 0.09 + 0.017°SL
tPLH 0.21 0.17 + 0.022"SL 0.18 + 0.019"SL 0.19 + 0.018"SL
tPHL 0.38 0.35 + 0.016"SL 0.37 + 0.010"SL 0.41 + 0.009*SL
RNt Q R 0.20 0.13 + 0.033*SL 0.11 + 0.040*SL 0.09 + 0.042*SL
tF 0.16 0.12 + 0.017°SL 0.13 + 0.016"SL 0.12 + 0.016"SL
tPLH 0.61 0.57 + 0.017°SL 0.57 + 0.018"SL 0.57 + 0.018*SL
SNt Q R 0.18 0.10 + 0.040*SL 0.10 + 0.041*SL 0.07 + 0.042*SL
tPLH 0.46 0.42 + 0.022"SL 0.43 + 0.019"SL 0.44 + 0.018*SL
tPHL 0.46 0.42 + 0.019"SL 0.45 + 0.010"SL 0.48 + 0.009"SL
CKto QN R 0.18 0.10 + 0.040°SL 0.09 + 0.041%SL 0.08 + 0.042*SL
iF 0.13 0.09 + 0.019"SL 0.10 + 0.016"SL 0.12 + 0.015"SL
tPLH 0.68 0.64 + 0.023*SL 0.65 + 0.019*SL 0.66 + 0.018*SL
RNt QN R 0.19 0.11 + 0.038*SL 0.10 + 0.040"SL 0.08 + 0.042*SL
tPLH 0.22 0.18 + 0.020*SL 0.18 + 0.019"SL 0.20 + 0.018*SL
tPHL 0.40 0.36 + 0.017°SL 0.38 + 0.011°SL 0.42 + 0.008*SL
SN to QN R 0.20 0.13 + 0.034*SL 0.11 + 0.040°SL 0.09 + 0.041*SL
tF 0.16 0.13 + 0.016"SL 0.13 + 0.015"SL 0.13 + 0.015"SL

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

FD4D2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]

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) tsuU 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
Input Loading (SL):

RN

- FD4D2Q: CK: 1, RN, SN: 2 S PO
D:3
- FD4D4Q: CK: 1, RN, SN: 2 FD4D2Q
D:3
Maximum Fanout (Rec. SL):
- FD4D2Q: 56 B—>CK Ry
- FD4D4Q: 112 c
Gate Count: I
- FD4D2Q: 8
- FD4D4Q: 9 Symbol
D SN RN CK | Qn+1
1 1 e 0
1 1 1 e 1
X 0 1 X 1
X 1 0 X 0
X 0 0 X 0
X 1 1 L Qn
Truth Table

A
D
B hd
nandz A._B!:}_"
nandz2

SIS

e e

o D—-il>¢“'
ny

A D,:Y
iny

N

Schematic

HDA10000-3.3V/3.3V
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path barameter %?_la:yg[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.42 0.37 + 0.025"SL 0.38 + 0.020"SL 0.42 + 0.019*SL
tPHL 0.32 0.28 + 0.020"SL 0.30 + 0.013*SL 0.37 + 0.010*SL

CKoQ R 0.21 0.12 + 0.045*SL 0.13 + 0.042*SL 0.12 + 0.043"SL
tF 0.15 0.11 + 0.021"SL 0.11 + 0.019*SL 0.17 + 0.016*SL
tPLH 0.38 0.33 + 0.024"SL 0.35 + 0.020"SL 0.37 + 0.019*SL
tPHL 053 0.49 + 0.021"SL 0.51 + 0.014*SL 0.59 + 0.010*SL

RNt0Q R 0.25 0.18 + 0.037"SL 0.16 + 0.040"SL 0.12 + 0.043*SL
iF 0.21 0.17 + 0.022"SL 0.19 + 0.017*SL 0.22 + 0.015*SL
tPLH 0.81 0.76 + 0.025"SL 0.78 + 0.020"SL 0.80 + 0.019*SL

SN0 Q R 0.23 0.14 + 0.042*SL 0.15 + 0.041*SL 0.12 + 0.042"SL

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

FD4D2Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsilazyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.47 0.44 + 0.014*SL 0.45 + 0.011*SL 0.48 + 0.010*SL
tPHL 0.35 0.33 + 0.014*SL 0.34 + 0.009*SL 0.39 + 0.006*SL

CKtwoQ tR 0.22 0.18 + 0.017*SL 0.17 + 0.021*SL 0.17 + 0.021*SL
tF 0.17 0.13 + 0.016*SL 0.15 + 0.011*SL 0.19 + 0.009*SL
tPLH 0.44 0.42 + 0.014*SL 0.42 + 0.011*SL 0.45 + 0.010*SL
tPHL 0.58 0.55 + 0.014*SL 0.56 + 0.009*SL 0.62 + 0.006*SL

RNt Q R 0.23 0.18 + 0.024*SL 0.19 + 0.020*SL 0.17 + 0.021°SL
tF 0.23 0.20 + 0.014*SL 0.21 + 0.010*SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.014*SL 0.85 + 0.011*SL 0.87 + 0.010*SL

SN0 Q tR 0.23 0.20 + 0.012*SL 0.18 + 0.021*SL 0.19 + 0.020*SL

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

FD4D4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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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FD4S/FD4SD2
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, 1X Drive or 2X Drive

Inputs: D, T, TE, CK, SN, RN
Outputs: Q, QN I

Input Loading (SL): SN
-D, TI, CK: 1 L o
-TE, SN, RN: 2 — Tl
Maximum Fanout (Rec. SL): FDA4S
- FD4S: All : 28
- FD4SD2: All: 56 ol
Gate Count: B—=CK gy ON O—a
-FD4S:11
- FD4SD2: 12
Symbol
D SN RN Tl TE CK | Qn+l QNn+1
0 1 1 X 0 [ 0 1
1 1 1 X 0 [ 1 0
X 1 1 0 1 e 0 1
X 1 1 1 1 e 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 U | Qn QNn
Truth Table

I
Manlls il e g
ﬂl {i gﬂ—;

—
o
"
g

£
IR

i o \1
Schematic
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FDA4S
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, 1X Drive

FD4S Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Gﬂiyg[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.68 0.60 + 0.041"SL 0.61 + 0.037°SL 0.61 + 0.038"SL
SNt Q R 0.27 0.11 +0.078*SL 0.09 + 0.087*SL 0.06 + 0.088*SL
tPLH 0.22 0.14 + 0.042"SL 0.15 + 0.037°SL 0.14 + 0.038"SL
tPHL 0.39 0.33 + 0.027*SL 0.36 + 0.018*SL 0.40 + 0.016"SL
RN Q R 0.28 0.12 + 0.083*SL 0.11 + 0.086*SL 0.06 + 0.088*SL
= 0.17 0.11 + 0.031"SL 0.11 + 0.030"SL 0.08 + 0.032"SL
tPLH 0.47 0.39 + 0.042"SL 0.40 + 0.038"SL 0.40 + 0.038"SL
tPHL 0.45 0.40 + 0.023"SL 0.42 + 0.017°SL 0.45 + 0.016"SL
CKtoQ R 0.26 0.10 + 0.084*SL 0.09 + 0.087*SL 0.06 + 0.088*SL
iF 0.14 0.08 + 0.029"SL 0.08 + 0.032"SL 0.07 + 0.032"SL
tPLH 0.22 0.13 + 0.042"SL 0.15 + 0.037"SL 0.15 + 0.037*SL
tPHL 0.37 0.32 + 0.027°SL 0.35 + 0.017°SL 0.37 + 0.016"SL
SN to QN R 0.27 0.11 + 0.082*SL 0.10 + 0.084*SL 0.06 + 0.086*SL
iF 0.17 0.11 + 0.030"SL 0.11 + 0.030"SL 0.07 + 0.032"SL
tPLH 0.56 0.49 + 0.038*SL 0.49 + 0.037*SL 0.49 + 0.037"SL
RN to QN R 0.26 0.09 + 0.082*SL 0.09 + 0.085*SL 0.06 + 0.087*SL
tPLH 0.61 0.54 + 0.038*SL 0.54 + 0.037"SL 0.54 + 0.037*SL
tPHL 0.52 0.47 + 0.024*SL 0.49 + 0.017°SL 0.50 + 0.016"SL
CKtoQN R 0.25 0.08 + 0.086*SL 0.08 + 0.085*SL 0.06 + 0.087*SL
iF 0.14 0.07 + 0.036"SL 0.09 + 0.030"SL 0.05 + 0.032"SL

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

FD4S Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 (D 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 (D to CK) tSU 0.561
Input Setup Time (TE to CK) tsuU 0.725
Input Setup Time (Tl to CK) tSU 0.616
3-357

HDA10000-3.3V/3.3V

© 1997 ASPEC Technology, Inc.




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

FD4S Timing Requirements

Values for typical process, 25.00°C, 3.30V]
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.68 0.64 + 0.021°SL 0.65 + 0.019"SL 0.66 + 0.019*SL
SNt Q R 0.19 0.12 + 0.035*SL 0.09 + 0.044*SL 0.08 + 0.044*SL
tPLH 0.22 0.18 + 0.020"SL 0.18 + 0.019"SL 0.19 + 0.019*SL
tPHL 0.39 0.36 + 0.017°SL 0.38 + 0.011°SL 0.42 + 0.008*SL
RNt Q R 0.21 0.13 + 0.039*SL 0.12 + 0.043*SL 0.08 + 0.044*SL
iF 0.16 0.13 + 0.018"SL 0.13 + 0.015"SL 0.13 + 0.015*SL
tPLH 0.47 0.42 + 0.023*SL 0.43 + 0.019"SL 0.44 + 0.019"SL
tPHL 0.45 0.42 + 0.017°SL 0.44 + 0.010"SL 0.48 + 0.008*SL
CKoQ R 0.18 0.10 + 0.040"SL 0.09 + 0.044*SL 0.08 + 0.045*SL
iF 0.13 0.09 + 0.017°SL 0.10 + 0.016"SL 0.10 + 0.016*SL
tPLH 0.21 0.17 + 0.022*SL 0.18 + 0.019"SL 0.19 + 0.018*SL
tPHL 0.38 0.35 + 0.015"SL 0.37 + 0.010"SL 0.41 + 0.008*SL
SNt QN R 0.20 0.13 + 0.034*SL 0.11 + 0.041%SL 0.09 + 0.042*SL
iF 0.16 0.12 + 0.016"SL 0.13 + 0.015"SL 0.12 + 0.015*SL
tPLH 0.61 0.57 + 0.018"SL 0.57 + 0.018"SL 0.57 + 0.018"SL
RN 1o QN R 0.18 0.10 + 0.040*SL 0.10 + 0.041*SL 0.07 + 0.042*SL
tPLH 0.66 0.62 + 0.017°SL 0.62 + 0.018"SL 0.62 + 0.018"SL
tPHL 057 0.54 + 0.015*SL 0.56 + 0.010*SL 0.58 + 0.008*SL
CKtoQN R 0.18 0.11 + 0.036"SL 0.09 + 0.041*SL 0.07 + 0.042"SL
iF 013 0.08 + 0.025*SL 0.11 + 0.015*SL 0.09 + 0.016*SL

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

FD4SD2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.561
Input Setup Time (TE to CK) tSuU 0.725
Input Setup Time (Tl to CK) tSU 0.616
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FD4SD2
D Flip-Flop with Set, Reset, Scan, Positive Edge Trigger, 2X Drive

FDASD2 Timing Requirements

[Values for typical process, 25.00°C, 3.30V]
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 Drive or 4X Drive

Inputs: D, Tl, TE, CK, SN, RN
Output: Q
Input Loading (SL): @)
- FD4SD2Q: D, CK, Tl: 1 "D SN (G —
RN, SN, TE: 2
- FD4SD4Q: D, CK, TI: 1 B Fp4so
RN, SN, TE: 2
Maximum Fanout (Rec. SL): m—TC
- FD4SD2Q: 56 -
- FD4SD4Q: 112 W= CK RN
Gate Count:
- FD4SD2Q: 11
- FD4SD4Q: 12
Symbol
D SN RN TI TE CK | On+1
0 1 1 X 0 e 0
1 1 1 X 0 e 1
X 1 1 0 1 e 0
X 1 1 1 1 e 1
X 0 1 X X X 1
X 1 0 X X X 0
X 0 0 X X X 0
X 1 1 X X Qn
Truth Table

&
v
8
nandZ

Schematic
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FD4SD2Q
D Flip-Flop with Set, Reset, and Scan, Positive Edge Trigger, Q Output Only, 2X Drive

FD4SD2Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds(ila:yz[r(l)%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.68 0.64 + 0.020"SL 0.64 + 0.019"SL 0.65 + 0.018*SL
SNt Q R 0.19 0.12 + 0.035*SL 0.10 + 0.042*SL 0.08 + 0.043*SL
tPLH 0.22 0.18 + 0.021*SL 0.18 + 0.019"SL 0.19 + 0.018*SL
tPHL 0.39 0.36 + 0.018"SL 0.38 + 0.011"SL 0.43 + 0.008*SL
RNt Q R 0.20 0.13 + 0.034*SL 0.11 + 0.042*SL 0.08 + 0.043*SL
T 0.16 0.12 + 0.023*SL 0.14 + 0.014*SL 0.12 + 0.016%SL
tPLH 0.47 0.42 + 0.022*SL 0.43 + 0.019"SL 0.44 + 0.019"SL
tPHL 0.45 0.42 + 0.017*SL 0.44 + 0.010"SL 0.48 + 0.008*SL
CK1oQ R 0.19 0.11 + 0.041*SL 0.11 + 0.042*SL 0.08 + 0.043*SL
= 0.13 0.09 + 0.017*SL 0.10 + 0.016"SL 0.09 + 0.016*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, 3.30V]

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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tsu 0.561
Input Setup Time (TE to CK) tSU 0.725
Input Setup Time (TI to CK) tsu 0.616
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 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%sf)] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.73 0.71+ 0.013*SL 0.72 + 0.010*SL 0.74 + 0.009°SL
SN0 Q R 0.17 0.13 + 0.019"SL 0.12 + 0.021*SL 0.13 + 0.021"SL
tPLH 0.27 0.25 + 0.012*SL 0.25 + 0.010"SL 0.27 + 0.009*SL
tPHL 0.44 0.42 + 0.010"SL 0.43 + 0.007*SL 0.47 + 0.005*SL
RNt Q R 0.18 0.15 + 0.015*SL 0.13 + 0.021"SL 0.13 + 0.020"SL
= 0.18 0.16 + 0.012*SL 0.17 + 0.007*SL 0.17 + 0.007*SL
tPLH 0.52 0.49 + 0.012*SL 0.50 + 0.010"SL 0.52 + 0.009*SL
tPHL 0.51 0.48 + 0.011*SL 0.50 + 0.007*SL 0.53 + 0.005*SL
CKtoQ R 0.17 0.14 + 0.017*SL 0.12 + 0.021"SL 0.12 + 0.021%SL
= 0.16 0.15 + 0.005*SL 0.14 + 0.008*SL 0.14 + 0.008*SL

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

FD4SD4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 (TI to CK) tHD 0.000
Input Setup Time (D to CK) tSU 0.561
Input Setup Time (TE to CK) tsu 0.725
Input Setup Time (Tl to CK) tsu 0.616
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 Drive 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 = DO QY —=
DO, D1, D2, D3: 3 B D Q1 —m
- FD4D4X4Q: CK: 1, RN, SN: 8 = D2 Q2 —=
DO, D1, D2, D3: 3 B D3 Q3 —m
Maximum Fanout (Rec. SL): CK
- FD4D2X4Q: 56
- FD4D4X4Q: 112 RN SN
Gate Count: C C
- FD4D2X4Q: 29
- FD4D4X4Q: 33 Symool
D SN RN CK | Qn+1
1 1 e 0
1 1 1 e 1
X 0 1 X 1
X 1 0 X 0
X 0 0 X 0
X 1 1 L Qn
Truth Table

I
¥
]
hand2
I o
I I
n
4
1
]
nand

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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ds?_la:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.74 0.69 + 0.024*SL 0.70 + 0.020SL 0.73 + 0.019*SL
tPHL 0.54 0.49 + 0.025*SL 0.53 + 0.013"SL 0.59 + 0.010"SL

CK10 Q0 R 0.22 0.14 + 0.044*SL 0.14 + 0.042*SL 0.13 + 0.043"SL
= 0.18 0.14 + 0.021%SL 0.15 + 0.017*SL 0.18 + 0.016*SL
tPLH 0.38 0.34 + 0.023*SL 0.34 + 0.020"SL 0.37 + 0.019*SL
tPHL 0.53 0.48 + 0.022*SL 0.51 + 0.014*SL 0.59 + 0.010"SL

RNt Q0 R 0.24 0.15 + 0.049"SL 0.17 + 0.040"SL 0.12 + 0.043"SL
= 0.21 0.16 + 0.024*SL 0.18 + 0.017*SL 0.21 + 0.015*SL
tPLH 0.81 0.76 + 0.026"SL 0.78 + 0.020"SL 0.80 + 0.019"SL

SN0 Q0 R 0.23 0.14 + 0.046"SL 0.15 + 0.041*SL 0.12 + 0.043*SL
tPLH 0.74 0.69 + 0.024*SL 0.70 + 0.020*SL 0.73 + 0.019*SL
tPHL 0.54 0.49 + 0.025"SL 0.53 + 0.013*SL 0.59 + 0.010"SL

CK1o Q1 R 0.23 0.14 + 0.045*SL 0.14 + 0.043*SL 0.13 + 0.044*SL
= 0.19 0.15 + 0.020°SL 0.15 + 0.018*SL 0.18 + 0.016*SL
tPLH 0.38 0.33 + 0.023*SL 0.34 + 0.020"SL 0.37 + 0.019*SL
tPHL 0.52 0.48 + 0.022*SL 0.50 + 0.014*SL 0.58 + 0.010"SL

RNt Q1 R 0.25 0.15 + 0.050"SL 0.17 + 0.041SL 0.12 + 0.044*SL
= 0.21 0.16 + 0.024*SL 0.19 + 0.017*SL 0.21 + 0.016*SL
tPLH 0.81 0.77 + 0.024*SL 0.78 + 0.020"SL 0.80 + 0.019*SL

SN 1o Q1 R 0.24 0.17 + 0.035"SL 0.15 + 0.042*SL 0.12 + 0.044*SL
tPLH 0.74 0.69 + 0.025*SL 0.70 + 0.020*SL 0.74 + 0.019*SL
tPHL 0.54 0.49 + 0.025*SL 0.53 + 0.013*SL 0.59 + 0.010*SL

CK10 Q2 R 0.23 0.14 + 0.044*SL 0.14 + 0.043*SL 0.13 + 0.044*SL
i 0.19 0.15 + 0.020°SL 0.15 + 0.018*SL 0.18 + 0.016*SL
tPLH 0.38 0.33 + 0.023*SL 0.34 + 0.020"SL 0.37 + 0.019*SL
tPHL 0.52 0.48 + 0.022*SL 0.50 + 0.014*SL 0.58 + 0.010"SL

RNt Q2 R 0.25 0.15 + 0.050"SL 0.17 + 0.041SL 0.12 + 0.044*SL
= 0.21 0.16 + 0.024*SL 0.19 + 0.017*SL 0.21 + 0.016*SL
tPLH 0.81 0.76 + 0.025"SL 0.78 + 0.020"SL 0.80 + 0.019"SL

SN0 Q2 R 0.23 0.15 + 0.042"SL 0.15 + 0.043*SL 0.12 + 0.044*SL
tPLH 0.74 0.69 + 0.025*SL 0.71 + 0.020"SL 0.74 + 0.019*SL
tPHL 0.54 0.49 + 0.025*SL 0.53 + 0.013*SL 0.59 + 0.010*SL

CK1o Q3 R 0.23 0.14 + 0.045*SL 0.14 + 0.043*SL 0.13 + 0.043"SL
T 0.18 0.14 + 0.0217SL 0.15 + 0.017*SL 0.19 + 0.016%SL
tPLH 0.38 0.34 + 0.023*SL 0.34 + 0.020"SL 0.37 + 0.019*SL
tPHL 0.53 0.48 + 0.022*SL 0.51 + 0.014*SL 0.59 + 0.010"SL

RNt Q3 R 0.24 0.15 + 0.049"SL 0.17 + 0.041*SL 0.12 + 0.043"SL
= 0.21 0.16 + 0.024*SL 0.18 + 0.017*SL 0.21 + 0.015*SL

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

HDA10000-3.3V/3.3V
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Delay Equations [ns
Path Parameter %‘iliyz[%%] v = ns]
' Rangel* Range2* Range3*
N tPLH 0.82 0.76 + 0.026*SL 0.78 + 0.020*SL 0.81 + 0.019*SL
SNt Q3 R 0.25 0.18 + 0.034*SL 0.16 + 0.041*SL 0.12 + 0.043"SL

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

FD4D2X4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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) {PWH 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 0.397
Input Hold Time (D3 to CK) tHD 0.397
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) tSuU 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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.80 0.77 + 0.014*SL 0.78 + 0.011*SL 0.81 + 0.010*SL
tPHL 0.63 0.60 + 0.016*SL 0.62 + 0.009*SL 0.67 + 0.006*SL

CK1o Q0 R 0.22 0.18 + 0.018"SL 0.18 + 0.020"SL 0.17 + 0.021°SL
= 0.23 0.20 + 0.014*SL 0.21 + 0.010"SL 0.25 + 0.008*SL
tPLH 0.44 0.42 + 0.013*SL 0.42 + 0.011*SL 0.45 + 0.010*SL
tPHL 0.57 0.55 + 0.014*SL 0.56 + 0.009SL 0.61 + 0.006"SL

RNt Q0 R 0.23 0.19 + 0.020"SL 0.19 + 0.020"SL 0.17 + 0.021*SL
IF 0.22 0.19 + 0.015*SL 0.21 + 0.010"SL 0.24 + 0.008"SL
tPLH 0.87 0.84 + 0.016*SL 0.85 + 0.011*SL 0.87 + 0.010"SL

SN 1o Q0 R 0.23 0.20 + 0.015"SL 0.18 + 0.020"SL 0.19 + 0.020"SL
tPLH 0.80 0.77 + 0.014*SL 0.78 + 0.011*SL 0.81 + 0.010*SL
tPHL 0.63 0.60 + 0.015*SL 0.62 + 0.009*SL 0.67 + 0.006*SL

CKo Q1 R 0.22 0.18 + 0.019"SL 0.18 + 0.021*SL 0.17 + 0.021°SL
= 0.23 0.20 + 0.014*SL 0.21 + 0.010"SL 0.24 + 0.009"SL
tPLH 0.44 0.41 + 0.014*SL 0.42 + 0.011*SL 0.45 + 0.010*SL
tPHL 0.57 0.54 + 0.014*SL 0.56 + 0.009SL 0.61 + 0.006"SL

RNt Q1 R 0.23 0.19 + 0.019"SL 0.19 + 0.020"SL 0.17 + 0.021*SL
= 0.23 0.20 + 0.015*SL 0.21 + 0.010"SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011*SL 0.87 + 0.010"SL

SN0 Q1 R 0.23 0.20 + 0.016"SL 0.18 + 0.021*SL 0.19 + 0.021°SL
tPLH 0.80 0.77 + 0.014*SL 0.78 + 0.011*SL 0.81 + 0.010*SL
tPHL 0.63 0.60 + 0.015*SL 0.62 + 0.009*SL 0.67 + 0.006*SL

CK10 Q2 R 0.22 0.18 + 0.019"SL 0.18 + 0.021*SL 0.17 + 0.021°SL
= 0.23 0.20 + 0.012*SL 0.21 + 0.010"SL 0.25 + 0.008*SL
tPLH 0.44 0.41 + 0.014*SL 0.42 + 0.011*SL 0.45 + 0.010*SL
tPHL 0.57 0.55 + 0.013*SL 0.56 + 0.009SL 0.61 + 0.006"SL

RN 0 Q2 R 0.23 0.19 + 0.020"SL 0.19 + 0.020"SL 0.17 + 0.021*SL
IF 0.23 0.20 + 0.014*SL 0.21 + 0.010"SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011*SL 0.88 + 0.010"SL

SN 1o Q2 R 0.23 0.20 + 0.013"SL 0.18 + 0.021*SL 0.19 + 0.021°SL
tPLH 0.81 0.78 + 0.015*SL 0.79 + 0.011*SL 0.81 + 0.010*SL
tPHL 0.63 0.60 + 0.015*SL 0.62 + 0.009*SL 0.67 + 0.006*SL

CK1o Q3 R 0.22 0.18 + 0.019"SL 0.18 + 0.021*SL 0.17 + 0.021°SL
= 0.23 0.20 + 0.012*SL 0.21 + 0.010"SL 0.25 + 0.008*SL
tPLH 0.45 0.42 + 0.013*SL 0.43 + 0.011*SL 0.45 + 0.010*SL
tPHL 0.57 0.55 + 0.013*SL 0.56 + 0.009*SL 0.61 + 0.006"SL

RN Q3 R 0.23 0.19 + 0.021"SL 0.19 + 0.020"SL 0.17 + 0.021*SL
IF 0.23 0.20 + 0.014*SL 0.21 + 0.010"SL 0.24 + 0.008"SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011"SL 0.88 + 0.010"SL

SN0 Q3 R 0.22 0.20 + 0.013"SL 0.17 + 0.021*SL 0.19 + 0.021°SL

*Rangel : SL < 3.00, *Range2:3.00 < SL <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, 3.30V]

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 0.397
Input Hold Time (D1 to CK) tHD 0.397
Input Hold Time (D2 to CK) tHD 0.397
Input Hold Time (D3 to CK) tHD 0.397
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) tSuU 0.233
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139

3-370

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



3-371
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



FD5/FD5D2

D Flip-Flop with Negative Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CKN
Outputs: Q, ON

7
.

Input Loading (SL):
-FD5:  All: 1 D 0
- FD5D2: All: 1
Maximum Fanout (Rec. SL): FOo
-FD5: All: 28
- FD5D2: All: 56
Gate Count B CKN aN o—a
- FD5D2: 7
Symbol
D CK | On+l ONn+1
0 | o 1
1 L 1 0
X e Qn QNn
Truth Table
[ [
S
CKN
n n
. |4
L L 1 i T

FTE
QN

AR

b

Schematic
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FD5

D Flip-Flop with Negative Edge Trigger, 1X Drive

FD5 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.69 0.62 +0.039*SL 0.62 +0.037*SL 0.62 +0.037*SL
tPHL 0.67 0.63 + 0.020*SL 0.64 +0.017*SL 0.66 + 0.016*SL

CKN 1o Q R 0.24 0.08 + 0.080°SL 0.06 + 0.086*SL 0.05 + 0.087°SL
tF 0.14 0.06 + 0.037*SL 0.08 +0.031*SL 0.05 + 0.033*SL
tPLH 0.64 0.56 +0.039*SL 0.56 + 0.038*SL 0.57 +0.038*SL
tPHL 0.58 0.54 + 0.024*SL 0.56 +0.017*SL 0.58 + 0.016*SL

CKNWo QN ™2 0.24 0.07 + 0.086*SL 0.07 + 0.088*SL 0.06 + 0.088°SL
tF 0.14 0.07 + 0.034*SL 0.08 +0.032*SL 0.05 + 0.033*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FD5 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
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 0.123
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FD5D2
D Flip-Flop with Negative Edge Trigger, 2X Drive

FD5D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds‘aLliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.72 0.69 + 0.017*SL 0.69 + 0.018*SL 0.68 + 0.018*SL
tPHL 0.72 0.69 +0.013*SL 0.70 + 0.010*SL 0.73 +0.008*SL

CKNw0Q R 0.16 0.09 + 0.035*SL 0.08 + 0.041°SL 0.05 + 0.042°SL
tF 0.12 0.08 +0.015*SL 0.08 + 0.015*SL 0.07 + 0.016*SL
tPLH 0.63 0.59 + 0.021*SL 0.59 + 0.019*SL 0.60 + 0.019*SL
tPHL 0.59 0.56 + 0.015*SL 0.58 +0.010*SL 0.61 + 0.008*SL

CKNWoON - ™2 0.17 0.09 + 0.043*SL 0.00 + 0.044°SL 0.06 + 0.045°SL
tF 0.12 0.09 +0.019*SL 0.09 + 0.016*SL 0.09 +0.017*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3 : 20.00 < SL
FD5D2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 0.123
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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): All: D: 3, CKN: 1
Maximum Fanout (Rec. SL): D (——n
- FD5D2Q: 56
- FD5D4Q: 112
Gate Count: F D 5 D 2 Q
- FD5D2Q: 6
- FD5D4Q: 7
B—C = CKN
Symbol
D CK | Qn+1
0 U 0
1 U 1
X e Qn
Truth Table

ﬁ& d

©

Schematic

KN .—-—A-[>:Y » » D&Y »
iy inv
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(ila:yz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.56 0.51 + 0.024*SL 0.52 + 0.020°SL 0.54 + 0.019*SL
tPHL 053 0.49 + 0.020°SL 0.51 + 0.013*SL 0.58 + 0.010*SL
CKN1toQ R 0.19 0.10 + 0.049*SL 0.11 + 0.044*SL 0.09 + 0.045*SL
iF 0.16 0.11 + 0.025*SL 0.13 + 0.019*SL 0.17 + 0.017*SL

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

FD5D2Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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

FD5D4Q Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter DseLIiyZ[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.60 057 + 0.013*SL 0.58 + 0.011*SL 0.60 + 0.010*SL
tPHL 0.56 0.53 + 0.015*SL 0.55 + 0.009*SL 0.60 + 0.006*SL
CKN 1o Q R 0.18 0.14 + 0.021*SL 0.14 + 0.022*SL 0.13 + 0.022*SL
e 0.18 0.15 + 0.013*SL 0.16 + 0.011%SL 0.20 + 0.009*SL

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

FD5D4Q Timing Requirements
[Values for typical process, 25.00°C, 3.30V]

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) tSuU 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, Tl, TE, CKN

Output: Q
Input Loading (SL): [T O —n
- FD5SD2Q: D, CKN, Tl : 1
TE:2 T .
- FD5SD4Q: D, CKN, T1: 1 . FCH5S0)
TE:2
Maximum Fanout (Rec. SL): _
- FD5SD2Q: 56 s
- FD5SD4Q: 112
Gate Count: B> CKN Symbol
- FD5SD2Q: 9
- FD5SD4Q: 10
D TI TE CKN | Qn+1
0 X 0 U 0
1 X o] U 1
X 0 1 U 0
X X X [ ON

3.

ckn I = Dc" = Dc*’
T T

=B

Schematic
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FD5SD2Q
D Flip-Flop with Scan, Negative Edge Trigger, Q Output Only, 2X Drive

FD5SD2Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.63 0.58 + 0.021*SL 0.59 + 0.019*SL 0.60 + 0.019*SL
tPHL 0.60 0.56 + 0.016*SL 0.58 + 0.010*SL 0.62 + 0.009*SL

CKN10Q R 0.17 0.08 + 0.046"SL 0.09 + 0.044°SL 0.06 + 0.045SL
tF 0.12 0.09 + 0.017*SL 0.09 + 0.017*SL 0.09 + 0.017*SL
*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00 < SL
FD5SD2Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 0.233
Input Hold Time (TE to CKN) tHD 0.233
Input Hold Time (T1 to CKN) tHD 0.178
Input Setup Time (D to CKN) tsu 0.342
Input Setup Time (TE to CKN) tSU 0.452
Input Setup Time (TI to CKN) tSU 0.342
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FD5SD4Q

D Flip-Flop with Scan, Negative Edge Trigger, Q Output Only, 4X Drive

FD5SD4Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[r(])s()] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.66 0.64 +0.011*SL 0.64 + 0.010*SL 0.65 + 0.009*SL
tPHL 0.64 0.62 + 0.011*SL 0.63 + 0.007*SL 0.67 + 0.005*SL

CKN'1o Q R 0.15 0.09 + 0.030°SL 0.12 + 0.021*SL 0.08 + 0.022"SL
tF 0.14 0.12 + 0.011*SL 0.13 + 0.009*SL 0.15 + 0.008*SL

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

FD5SD4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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 0.233
Input Hold Time (TE to CKN) tHD 0.233
Input Hold Time (T1 to CKN) tHD 0.123
Input Setup Time (D to CKN) tsu 0.342
Input Setup Time (TE to CKN) tSU 0.452
Input Setup Time (Tl to CKN) tSU 0.342
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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, FDoX4
QNO, QN1, QN2, QN3 D2 iy m—
Input Loading (SL): D Q=
-DO, D1, D2, D3: 3 ol g§ Q§ —
- CKN: 1 . u "
Maximum Fanout (Rec. SL): 28 aNg o—a
Gate Count: 21 oNT [o—a
B—= CkN aNz [o—a
ON3 [o—a
Symbol
D CK | Qn+l QNn+1
L 0 1
1 L 1 0
X e Qn QNn
Truth Table
B 2 A 5 9 a4 3 p
n} Q 1] Q 1] Q o Q
FD& FD& FD& FD&
’—Q>CKN aN D—‘ ’—Q>CKN aN D—‘ ’—Q>CKN aN D—‘ ’—Q> CKEN QM
CKN —& & 4
fin} —_ [l M
= = = =
) ) ) )
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(iliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.86 0.78 + 0.037*SL 0.78 + 0.037*SL 0.78 + 0.037°SL
tPHL 0.97 0.93 + 0.021%SL 0.94 + 0.017*SL 0.96 + 0.016"SL

CKN 1o Q0 R 0.24 0.08 + 0.082*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
iF 0.13 0.07 + 0.033*SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 0.86 0.78 + 0.036*SL 0.78 + 0.036*SL 0.78 + 0.036"SL
tPHL 0.97 0.93 + 0.020SL 0.94 + 0.017*SL 0.95 + 0.017*SL

CKNto Q1 R 0.24 0.08 + 0.082*SL 0.07 + 0.084*SL 0.05 + 0.085*SL
iF 0.13 0.07 + 0.029*SL 0.06 + 0.033"SL 0.05 + 0.034*SL
tPLH 0.86 0.78 + 0.036*SL 0.78 + 0.037*SL 0.78 + 0.036"SL
tPHL 0.97 0.93 + 0.021%SL 0.94 + 0.017°SL 0.95 + 0.017*SL

CKN to Q2 R 0.24 0.08 + 0.077°SL 0.06 + 0.084"SL 0.05 + 0.085"SL
i 0.13 0.07 + 0.032*SL 0.06 + 0.033*SL 0.05 + 0.034"SL
tPLH 0.86 0.78 + 0.037*SL 0.78 + 0.037*SL 0.78 + 0.037°SL
tPHL 0.97 0.93 + 0.021*SL 0.94 + 0.017*SL 0.96 + 0.016"SL

CKN to Q3 R 0.24 0.08 + 0.082"SL 0.07 + 0.086"SL 0.05 + 0.087"SL
i 0.13 0.07 + 0.033*SL 0.07 + 0.032*SL 0.05 + 0.033"SL
tPLH 0.94 0.86 + 0.039*SL 0.86 + 0.038"SL 0.87 + 0.038*SL
tPHL 0.76 0.71 + 0.024*SL 0.73 + 0.018*SL 0.75 + 0.016"SL

CKNto QN0 ™o 0.24 0.08 + 0.083*SL 0.06 + 0.088*SL 0.06 + 0.088*SL
i 0.14 0.07 + 0.038*SL 0.08 + 0.032*SL 0.05 + 0.034"SL
tPLH 0.94 0.86 + 0.038*SL 0.86 + 0.037°SL 0.87 + 0.037°SL
tPHL 0.75 0.71 + 0.023*SL 0.73 + 0.018*SL 0.75 + 0.017°SL
CKNto QN1 ™= 0.25 0.07 + 0.086*SL 0.08 + 0.085*SL 0.06 + 0.086*SL
i 0.14 0.07 + 0.035*SL 0.08 + 0.033*SL 0.05 + 0.034"SL
tPLH 0.94 0.86 + 0.038*SL 0.86 + 0.037*SL 0.87 + 0.037°SL
tPHL 0.76 0.71 + 0.024*SL 0.73 + 0.018*SL 0.75 + 0.016"SL
CKNto QN2 ™= 0.24 0.08 + 0.083*SL 0.07 + 0.085*SL 0.06 + 0.086*SL
iF 0.14 0.07 + 0.035*SL 0.08 + 0.033"SL 0.05 + 0.034*SL
tPLH 0.94 0.86 + 0.039*SL 0.86 + 0.038*SL 0.87 + 0.038"SL
tPHL 0.76 0.71 + 0.024*SL 0.73 + 0.018*SL 0.75 + 0.016*SL
CKNto QN3 ™= 0.24 0.08 + 0.083*SL 0.06 + 0.088*SL 0.06 + 0.088*SL
iF 0.15 0.08 + 0.035*SL 0.08 + 0.032"SL 0.05 + 0.034*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, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) PWL 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, 3.30V]

HDA10000-3.3V/3.3V

Parameter Symbol Value [ns]
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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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

CKN: 1
Maximum Fanout (Rec. SL):
- FD5D2x4Q: 112
- FD5D4X4Q: 112
Gate Count:
- FD5D2X4Q: 21
- FD5D4X4Q: 25

Input Loading (SL): All : DO,D1,D2,D3: 3

FDSDZ2X40
— DU QY —=a
B D Q1 =
e QY —1
B 53 NG ——
B0 CKN

Symbol

D CK | Qn+1
L 0
1 L 1
X e Qn
Truth Table

-
i

Schematic

HDA10000-3.3V/3.3V
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.74 0.70 + 0.022*SL 0.70 + 0.020°SL 0.72 + 0.019*SL
tPHL 0.82 0.78 + 0.021*SL 0.81 + 0.013*SL 0.88 + 0.010*SL
CKN to Q0 R 0.20 0.10 + 0.046*SL 0.11 + 0.044*SL 0.09 + 0.045+SL
iF 0.19 0.14 + 0.025*SL 0.16 + 0.018*SL 0.19 + 0.017*SL
PLH 0.74 0.70 + 0.022*SL 0.70 + 0.019*SL 0.72 + 0.018*SL
tPHL 0.82 0.78 + 0.021*SL 0.81 + 0.013*SL 0.88 + 0.010*SL
CKNto Q1 R 0.19 0.10 + 0.046"SL 0.11 + 0.042*SL 0.09 + 0.044*SL
iF 0.19 0.14 + 0.024*SL 0.16 + 0.018*SL 0.19 + 0.016*SL
tPLH 0.74 0.70 + 0.022SL 0.70 + 0.019*SL 0.72 + 0.018*SL
tPHL 0.82 0.78 + 0.021%SL 0.80 + 0.013°SL 0.88 + 0.010*SL
CKN to Q2 R 0.19 0.10 + 0.046SL 0.11 + 0.042*SL 0.08 + 0.044*SL
iF 0.19 0.14 + 0.025*SL 0.16 + 0.018*SL 0.19 + 0.016*SL
tPLH 0.74 0.70 + 0.022*SL 0.70 + 0.020°SL 0.72 + 0.019*SL
tPHL 0.82 0.78 + 0.021"SL 0.80 + 0.013*SL 0.88 + 0.010*SL
CKN10 Q3 R 0.20 0.11 + 0.046*SL 0.11 + 0.044*SL 0.09 + 0.045*SL
tF 0.19 0.14 + 0.025"SL 0.16 + 0.018*SL 0.19 + 0.017*SL

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

FD5D2X4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.80 0.78 + 0.013*SL 0.79 + 0.011*SL 0.80 + 0.010"SL
tPHL 0.85 0.83 + 0.012*SL 0.84 + 0.009*SL 0.89 + 0.006*SL

CKN to Q0 R 0.18 0.14 + 0.019*SL 0.13 + 0.022*SL 0.13 + 0.022"SL
= 0.20 0.17 + 0.016°SL 0.18 + 0.011*SL 0.23 + 0.009*SL
tPLH 0.80 0.78 + 0.013*SL 0.78 + 0.011*SL 0.80 + 0.009*SL
tPHL 0.85 0.83 + 0.013"SL 0.84 + 0.009*SL 0.89 + 0.006*SL

CKNto Q1 R 0.17 0.13 + 0.019*SL 0.13 + 0.021*SL 0.13 + 0.021"SL
tF 0.20 0.17 + 0.015*SL 0.18 + 0.010*SL 0.21 + 0.009*SL
tPLH 0.80 0.78 + 0.013*SL 0.78 + 0.011*SL 0.80 + 0.009*SL
tPHL 0.85 0.83 + 0.013*SL 0.84 + 0.009*SL 0.89 + 0.006*SL

CKN 10 Q2 R 017 0.13 + 0.019"SL 0.13 + 0.021"SL 0.13 + 0.021"SL
tF 0.20 0.17 + 0.014*SL 0.18 + 0.010"SL 0.21 + 0.009*SL
tPLH 0.80 0.78 + 0.013*SL 0.78 + 0.011*SL 0.80 + 0.010"SL
tPHL 0.85 0.83 + 0.013*SL 0.84 + 0.009*SL 0.89 + 0.006*SL

CKN10 Q3 R 0.18 0.14 + 0.019"SL 0.13 + 0.022*SL 0.13 + 0.022"SL
= 0.20 0.17 + 0.015"SL 0.18 + 0.011*SL 0.23 + 0.009*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, 3.30V]

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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FD6/FD6D2
D Flip-Flop with Reset, Negative Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CKN, RN
Outputs: Q, ON
Input Loading (SL): —D 0—u
-D:3
-CKN: 1 FD&
-RN: 2
Maximum Fanout (Rec. SL):
_EDG: AI(I o8 ) B—C CKN, - QN o—a
- FD6D2: All : 56 I
Gate Count:
-FD6: 7
- FD6D2: 8

Symbol

D RN CK | Qn+l ONn+l
1 L 0 1
1 1 L 1 0
X 0 0 1
X 1 e Qn QNn
Truth Table

|

= 4 1
Dﬁj %jj{:j{}% "
& ey

N fﬁ 1

Schematic
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FD6

D Flip-Flop with Reset, Negative Edge Trigger , 1X Drive

FD6 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %(iliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.78 0.71 + 0.035*SL 0.71 + 0.036*SL 0.70 + 0.036*SL
tPHL 0.69 0.65 + 0.022*SL 0.66 + 0.017*SL 0.68 + 0.016*SL

CKN1o Q R 0.25 0.09 + 0.079*SL 0.08 + 0.082"SL 0.06 + 0.084*SL
tF 0.13 0.06 + 0.034*SL 0.07 + 0.032*SL 0.05 + 0.033*SL
tPHL 0.37 0.32 + 0.027*SL 0.35+0.017*SL 0.37 + 0.016*SL

RNt Q tF 0.17 0.10 + 0.034*SL 0.11 + 0.030*SL 0.06 + 0.033*SL
tPLH 0.64 0.57 + 0.037*SL 0.57 + 0.036*SL 0.57 + 0.036*SL

tPHL 0.62 0.57 + 0.024*SL 0.59 +0.018*SL 0.62 + 0.016*SL

CKNto QN R 0.24 0.07 + 0.082*SL 0.07 + 0.082*SL 0.05 + 0.083*SL
tF 0.14 0.07 + 0.035*SL 0.08 + 0.032*SL 0.07 + 0.032*SL

tPLH 0.63 0.55 + 0.036*SL 0.55 + 0.036*SL 0.55 + 0.036*SL

RN to QN R 0.24 0.09 + 0.076*SL 0.07 + 0.082"SL 0.05 + 0.083*SL

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

FD6 Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 0.287
Input Setup Time (D to CKN) tSU 0.123
Recovery Time (RN) tRC 0.139
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FD6D2
D Flip-Flop with Reset, 2X Drive

FD6D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.82 0.78 + 0.021*SL 0.79 + 0.018*SL 0.79 + 0.018*SL
tPHL 0.73 0.70 + 0.014*SL 0.71 + 0.010*SL 0.75 + 0.008*SL

CKN1toQ R 0.18 0.10 + 0.042*SL 0.10 + 0.040*SL 0.07 + 0.042°SL
tF 0.12 0.08 +0.019*SL 0.09 + 0.017*SL 0.09 +0.017*SL
tPHL 0.38 0.35 + 0.016*SL 0.36 + 0.010*SL 0.40 + 0.008*SL

RN10Q tF 0.16 0.12 + 0.015*SL 0.12 + 0.016*SL 0.12 + 0.016*SL
tPLH 0.63 0.59 +0.021*SL 0.60 +0.018*SL 0.60 + 0.018*SL

tPHL 0.63 0.61 +0.014*SL 0.62 + 0.010*SL 0.65 + 0.008*SL

CKNW QN g 0.17 0.08 + 0.041*SL 0.08 + 0.041*SL 0.06 + 0.042°SL
tF 0.14 0.11 + 0.016*SL 0.11 + 0.015*SL 0.10 + 0.016*SL

tPLH 0.62 0.58 + 0.020*SL 0.59 + 0.018*SL 0.59 + 0.018*SL

RN'1o QN R 0.17 0.10 + 0.036°SL 0.08 + 0.041°SL 0.06 + 0.042*SL

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

FD6D2 Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 0.287
Input Setup Time (D to CKN) tSU 0.123
Recovery Time (RN) tRC 0.139
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FD6D2Q/FD6DAQ

D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, CKN, RN

r I

Output: Q [ O —mnm
Input Loading (SL):
-FD6D2Q: D: 3,CKN : 1
RN : 2 ~beDZ2Q)
-FD6D4Q: D: 3,CKN : 1
RN :2
Maximum Fanout (Rec. SL): All :
- FD6D2Q: 56 B CKNRy
- FD6D4Q: 112
Gate Count: C
- FD6D2Q: 7
- FD6D4Q: 8
Symbol
D RN CK | Qn+1
0 1 \ 0
1 1 L 1
X 0 0
X 1 e Qn
Truth Table

Schematic

CKN .—.—A—{>c"
s

e
nv
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[r(])s()] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.61 0.55 + 0.026*SL 0.57 + 0.020*SL 0.61 + 0.019*SL
tPHL 0.53 0.49 + 0.021*SL 0.51 + 0.013*SL 0.58 + 0.010*SL

CKNto Q R 0.22 0.13 + 0.042*SL 0.13 + 0.042*SL 0.12 + 0.042*SL
tF 0.16 0.11 + 0.023*SL 0.13 + 0.019*SL 0.18 + 0.016*SL
tPHL 0.54 0.49 + 0.023*SL 0.52 + 0.013*SL 0.60 + 0.009*SL

RN1t0Q = 0.23 0.19 + 0.017*SL 0.20 + 0.016"SL 0.20 + 0.015"SL

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

FD6D2Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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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FD6D4Q
D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 4X Drive

FD6D4Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %iliyz[r(])s()] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.66 0.63 + 0.015*SL 0.64 + 0.011*SL 0.67 + 0.010"SL
TPHL 0.56 0.53 + 0.015*SL 0.55 + 0.009*SL 0.60 + 0.006*SL
CKN 1t Q R 0.23 0.19 + 0.019*SL 0.19 + 0.020°SL 0.17 + 0.021%SL
= 0.18 0.15 + 0.013*SL 0.16 + 0.011*SL 0.21 + 0.009*SL
tPHL 0.59 0.56 + 0.012*SL 0.57 + 0.009*SL 0.63 + 0.006SL
RN1t0Q = 0.23 0.21 + 0.013*SL 0.22 + 0.009*SL 0.24 + 0.008*SL

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

FD6D4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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

3-396

HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



3-397
HDA10000-3.3V/3.3V © 1997 ASPEC Technology, Inc.



FD6SD2Q/FD6SD4Q

D Flip-Flop with Scan, Reset, Negative Edge Trigger, Q Output Only, 2X Drive or 4X Drive

Inputs: D, Tl, TE, CK

Output: Q
Input Loading (SL): D QF—n
- FD6SD2Q: D, CK, Tl: 1 .
RN, TE: 2 " FDOSQ
-FD6SD4Q: D, CK, Tl: 1
RN, TE: 2 B[
Maximum Fanout (Rec. SL): B O CKNon
- FD6SD2Q: 56 RN
- FD6SD4Q: 112 g
Gate Count: bol
- FD6SD2Q: 10 Symbo
- FD6SD4Q: 11
D RN TI TE CK Qn+1
1 X 0 L 0
1 1 X 0 \ 1
X 1 0 1 U 0
X 1 1 1 1
X 0 X X X 0
X 1 X X | Qn
Truth Table
rH I
=
L I C
E
a B * 'va * ian
> T 1T
o I+ ﬂ ﬁ
!7
| ;
: q= &
T I ’—-q
1 Schematic
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FD6SD2Q

D Flip-Flop with Scan, Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD6SD2Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[r(])s()] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.69 0.65 + 0.023*SL 0.66 + 0.019*SL 0.67 + 0.018*SL
TPHL 0.60 0.57 + 0.015*SL 0.59 + 0.011SL 0.63 + 0.008"SL
CKN 1t Q R 0.18 0.10 + 0.044*SL 0.10 + 0.042*SL 0.08 + 0.043*SL
IF 013 0.09 + 0.018*SL 0.10 + 0.016*SL 0.10 + 0.016*SL
tPHL 0.40 0.36 + 0.019*SL 0.39 + 0.011*SL 0.44 + 0.008*SL
RN1t0Q = 0.17 0.13 + 0.021"SL 0.14 + 0.014*SL 0.13 + 0.015"SL

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

FD6SD2Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 0.233
Input Hold Time (TE to CKN) tHD 0.233
Input Hold Time (T1 to CKN) tHD 0.123
Input Setup Time (D to CKN) tsu 0.342
Input Setup Time (TE to CKN) tsu 0.452
Input Setup Time (Tl to CKN) tSU 0.397
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

FD6SD4Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?iyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.74 0.72 + 0.010*SL 0.72 + 0.010*SL 0.74 + 0.009*SL
tPHL 0.65 0.63 + 0.007*SL 0.63 + 0.007*SL 0.68 + 0.005*SL

CKN 1o Q R 0.17 0.13 + 0.020*SL 0.13 + 0.020*SL 0.12 + 0.021*SL
tF 0.15 0.13 + 0.008*SL 0.13 + 0.008*SL 0.13 + 0.008*SL
tPHL 0.46 0.43 + 0.011*SL 0.45 + 0.007*SL 0.49 + 0.005*SL

RN10Q i 0.18 0.16 + 0.010°SL 0.17 + 0.007°SL 0.17 + 0.007°SL

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

FD6SD4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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 0.233
Input Hold Time (TE to CKN) tHD 0.233
Input Hold Time (T1 to CKN) tHD 0.178
Input Setup Time (D to CKN) tsu 0.342
Input Setup Time (TE to CKN) tsu 0.452
Input Setup Time (Tl to CKN) tSU 0.397
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 FDEDZX40
Input Loading (SL): All: DO,D1,D2,D3: 3
CKN: 1, RN: 8 =— D0 Qf
Maximum Fanout (Rec. SL): B D Q1 —m
- FD6D2X4Q: 56 {02 Q2 =
- FD6D4X4Q: 112 03 Q5 —n
Gate Count:
- FD6D2X4Q: 25 B> CKN
- FD6D4X4Q: 29 RN
(I
Symbol
D RN CK | Qn+l
0 1 | o
1 1 U 1
X 0 0
X 1 e Qn
Truth Table

1

i
;

. i
)

I

&

o

% Schematic
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FD6D2X4Q
4-Bit D Flip-Flop with Reset, Negative Edge Trigger, Q Output Only, 2X Drive

FD6D2X4Q Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.81 0.76 + 0.024*SL 0.77 + 0.021*SL 0.81 + 0.019*SL
tPHL 0.83 0.79 + 0.021%SL 0.81 + 0.014*SL 0.89 + 0.010*SL

CKN to Q0 R 021 0.12 + 0.045*SL 0.13 + 0.042*SL 0.12 + 0.043"SL
= 0.19 0.14 + 0.025"SL 0.16 + 0.018*SL 0.20 + 0.016*SL
tPHL 0.54 0.49 + 0.022°SL 0.52 + 0.013*SL 0.60 + 0.009*SL

RN t0 Q0 = 0.02 0.19 + 0.014*SL 0.19 + 0.016*SL 0.21 + 0.015"SL
tPLH 0.80 0.76 + 0.024"SL 0.76 + 0.021*SL 0.80 + 0.019"SL
tPHL 0.83 0.78 + 0.021%SL 0.81 + 0.014*SL 0.88 + 0.010*SL

CKN 1o Q1 R 0.21 0.12 + 0.047*SL 0.13 + 0.044*SL 0.12 + 0.044*SL
= 0.19 0.14 + 0.025"SL 0.16 + 0.018"SL 0.20 + 0.016*SL
tPHL 053 0.49 + 0.022*SL 0.52 + 0.013*SL 0.60 + 0.009*SL

RNt Q1 i 0.22 0.20 + 0.014*SL 0.19 + 0.017*SL 0.20 + 0.016*SL
tPLH 0.80 0.75 + 0.024*SL 0.76 + 0.021°SL 0.80 + 0.019*SL
tPHL 0.83 0.78 + 0.021"SL 0.81 + 0.014*SL 0.88 + 0.010"SL

CKN10 Q2 R 0.21 0.12 + 0.047*SL 0.13 + 0.044*SL 0.12 + 0.044*SL
= 0.19 0.14 + 0.025"SL 0.16 + 0.018*SL 0.20 + 0.017°SL
tPHL 053 0.49 + 0.022"SL 0.52 + 0.013*SL 0.60 + 0.009*SL

RNt0 Q2 tF 0.22 0.20 + 0.014*SL 0.19 + 0.017*SL 0.20 + 0.016*SL
tPLH 0.81 0.76 + 0.024*SL 0.77 + 0.021%SL 0.81 + 0.019*SL
tPHL 0.83 0.79 + 0.021"SL 0.81 + 0.014*SL 0.89 + 0.010"SL

CKN 1o Q3 R 0.21 0.12 + 0.045*SL 0.13 + 0.042*SL 0.12 + 0.043*SL
i 0.19 0.14 + 0.025*SL 0.16 + 0.018*SL 0.20 + 0.016*SL
tPHL 0.54 0.49 + 0.022*SL 0.52 + 0.013*SL 0.60 + 0.009*SL

RN 1o Q3 iF 0.22 0.19 + 0.014*SL 0.19 + 0.016*SL 0.21 + 0.015*SL

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

FD6D2X4Q Timing Requirements
Values for typical process, 25.00°C, 3.30V]

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 (DO to CKN) tHD 0.506
Input Hold Time (D1 to CKN) tHD 0.506
Input Hold Time (D2 to CKN) tHD 0.506
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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, 3.30V]

Parameter Symbol Value [ns]
Input Hold Time (D3 to CKN) tHD 0.506
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
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.89 0.86 + 0.015"SL 0.87 + 0.011*SL 0.90 + 0.010"SL
tPHL 0.86 0.83 + 0.013*SL 0.84 + 0.009*SL 0.90 + 0.006*SL

CKNto Q0 R 0.23 0.19 + 0.020"SL 0.18 + 0.020"SL 0.17 + 0.021*SL
= 0.20 0.18 + 0.012*SL 0.18 + 0.011°SL 0.23 + 0.008*SL
tPHL 0.59 0.56 + 0.013*SL 0.57 + 0.009*SL 0.63 + 0.006*SL

RN Q0 tF 0.23 0.21 + 0.012*SL 0.22 + 0.009"SL 0.25 + 0.008*SL
tPLH 0.88 0.85 + 0.015*SL 0.86 + 0.011*SL 0.89 + 0.010*SL
tPHL 0.85 0.83 + 0.013*SL 0.84 + 0.009*SL 0.89 + 0.007*SL

CKN 10 Q1 R 0.23 0.19 + 0.017*SL 0.18 + 0.021*SL 0.17 + 0.021*SL
tF 0.21 0.18 + 0.010*SL 0.18 + 0.011%SL 0.22 + 0.009*SL
tPHL 058 0.56 + 0.013*SL 0.57 + 0.009*SL 0.63 + 0.006*SL

RN 1o Q1 tF 0.24 0.21 + 0.012*SL 0.22 + 0.009*SL 0.25 + 0.008*SL
tPLH 0.88 0.85 + 0.015*SL 0.86 + 0.0117SL 0.89 + 0.010*SL
tPHL 0.85 0.83 + 0.013*SL 0.84 + 0.009*SL 0.89 + 0.007*SL

CKN to Q2 R 0.23 0.20 + 0.016"SL 0.18 + 0.021*SL 0.17 + 0.022*SL
tF 0.21 0.18 + 0.011*SL 0.19 + 0.011*SL 0.23 + 0.009°SL
tPHL 0.58 0.56 + 0.013*SL 0.57 + 0.009*SL 0.62 + 0.006*SL

RN 10 Q2 = 0.24 0.21 + 0.012*SL 0.22 + 0.009"SL 0.25 + 0.008*SL
tPLH 0.89 0.86 + 0.015"SL 0.87 + 0.011*SL 0.90 + 0.010"SL
tPHL 0.86 0.83 + 0.013*SL 0.84 + 0.009*SL 0.89 + 0.007*SL

CKNto Q3 R 023 0.20 + 0.016*SL 0.18 + 0.020°SL 0.18 + 0.021%SL
tF 0.20 0.18 + 0.011*SL 0.18 + 0.011*SL 0.23 + 0.009*SL
tPHL 0.59 0.56 + 0.013*SL 0.57 + 0.009*SL 0.63 + 0.006SL

RNt0 Q3 tF 0.23 0.21 + 0.012*SL 0.22 + 0.009*SL 0.25 + 0.008*SL

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

FD6D4X4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 (DO to CKN) tHD 0.506
Input Hold Time (D1 to CKN) tHD 0.506
Input Hold Time (D2 to CKN) tHD 0.506
Input Hold Time (D3 to CKN) tHD 0.506
Input Setup Time (DO to CKN) tsu 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, 3.30V]
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 0 N
-SN: 2 FD7
Maximum Fanout (Rec. SL):
-FD7: All: 28
- FD7D2: All : 56 B—C0= CKN ON o—=a
Gate Count:
-FD7: 7
- FD7D2: 8 Symbol
D SN CK | Qn+l1 QNn+1
0 1 U 0 1
1 1 U 1 0
X 0 1 0
X 1 e Qn QNn

Truth Table

CKN @@' iny ’—jE
QM

5 T

5

& Ly

Schematic
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FD7

D Flip-Flop with Set, Negative Edge Trigger, 1X Drive

FD7 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %‘iliyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.50 0.43 + 0.035*SL 0.43 + 0.036*SL 0.43 + 0.036*SL
SNt Q R 0.24 0.07 + 0.082"SL 0.07 + 0.082"SL 0.05 + 0.083"SL
tPLH 0.70 0.63 + 0.036*SL 0.63 + 0.036*SL 0.64 + 0.036*SL
tPHL 0.75 0.70 + 0.022*SL 0.72 + 0.017"SL 0.73 + 0.016SL
CKNtoQ R 0.23 0.07 + 0.081"SL 0.06 + 0.083"SL 0.05 + 0.083"SL
tF 0.13 0.06 + 0.035*SL 0.07 + 0.031%SL 0.04 + 0.033*SL
tPHL 0.40 0.34 + 0.029*SL 0.37 + 0.018*SL 0.40 + 0.016*SL
SNt QN = 0.18 0.11 + 0.032*SL 0.12 + 0.030*SL 0.08 + 0.032*SL
tPLH 0.71 0.63 + 0.040*SL 0.64 + 0.036*SL 0.64 + 0.036*SL
tPHL 0.60 0.55 + 0.025*SL 0.57 + 0.018*SL 0.60 + 0.016*SL
CKNto QN R 0.25 0.09 + 0.085*SL 0.09 + 0.081%SL 0.06 + 0.083*SL
tF 0.14 0.07 + 0.037*SL 0.09 + 0.031%SL 0.06 + 0.032*SL
*Rangel : SL < 3.00, *Range2 : 3.00 < SL < 20.00, *Range3 : 20.00 < SL
FD7 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (CKN) PWL 0.920
Pulse Width Low (SN) tPWL 0.920
Pulse Width High (CKN) PWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) tSuU 0.178
Recovery Time (SN) tRC 0.139
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FD7D2
D Flip-Flop with Set, 2X Drive

FD7D2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(iiyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.54 0.50 + 0.016*SL 0.50 +0.018*SL 0.49 + 0.018*SL
SN0 Q R 0.16 0.08 + 0.043*SL 0.08 + 0.040°SL 0.05 + 0.042"SL
tPLH 0.74 0.70 + 0.016*SL 0.70 + 0.018*SL 0.69 +0.018*SL
tPHL 0.80 0.78 + 0.013*SL 0.79 + 0.009*SL 0.81 + 0.008*SL
CKN1w0Q R 0.16 0.10 + 0.032*SL 0.07 + 0.041*SL 0.05 + 0.042*SL
tF 0.13 0.09 + 0.019*SL 0.10 + 0.015*SL 0.09 + 0.016*SL
tPHL 0.40 0.36 + 0.018*SL 0.38 + 0.011*SL 0.43 + 0.008*SL
SN0 QN tF 0.16 0.13 + 0.018*SL 0.14 + 0.015°SL 0.13 + 0.015"SL
tPLH 0.70 0.66 + 0.022*SL 0.67 +0.019*SL 0.68 + 0.018*SL
tPHL 0.61 0.58 + 0.016*SL 0.59 + 0.010*SL 0.63 + 0.008*SL
CKNWoON - ™2 0.18 0.10 + 0.044*SL 0.11 + 0.040°SL 0.08 + 0.042*SL
tF 0.13 0.09 +0.018*SL 0.10 + 0.016*SL 0.10 + 0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3 : 20.00 < SL
FD7D2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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) tSuU 0.178
Recovery Time (SN) tRC 0.139
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FD8/FD8D2
D Flip-Flop with Set, Reset, Negative Edge Trigger, 1X Drive or 2X Drive

Inputs: D, CKN, SN, RN
Outputs: Q, QN

Input Loading (SL):
-D:3
-CKN: 1 - b SN g n
- SN, RN: 2
Maximum Fanout (Rec. SL): FD8
- FD8: All: 28
- FD8D2: All : 56 L ok an
Gate Count: - RN -
-FD8: 8 i
- FD8D2: 9
Symbol
D SN RN CK |Qn+l QNn+1
1 1 U 0 1
1 1 1 L 1 0
X 0 1 X 1 0
X 1 0 X 0 1
X 0 0 X 0 0
X 1 1 /| Qn QNn
Truth Table

g 44)
CKMN ﬁ{

T
S,
=—|’|§::j§i> b

|

:
o
T

RN
SN

Nt
1
T

Schematic
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FD8

D Flip-Flop with Set, Reset, Negative Edge Trigger, 1X Drive

FD8 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.79 0.71 + 0.039*SL 0.72 + 0.037*SL 0.71 + 0.037*SL
tPHL 0.74 0.70 + 0.023*SL 0.72 + 0.017*SL 0.73 + 0.016*SL

CKN1o Q R 0.26 0.09 + 0.082"SL 0.08 + 0.085*SL 0.06 + 0.087*SL
i 0.14 0.07 + 0.035*SL 0.08 + 0.031*SL 0.05 + 0.032*SL
tPLH 0.22 0.13 + 0.042*SL 0.15 + 0.037*SL 0.15 + 0.037*SL
tPHL 037 0.32 + 0.027*SL 0.35 + 0.017*SL 0.37 + 0.016*SL

RNt Q R 027 0.11 + 0.082*SL 0.10 + 0.084*SL 0.06 + 0.086*SL
i 0.16 0.10 + 0.034*SL 0.11 + 0.030*SL 0.07 + 0.032*SL

tPLH 0.56 0.48 + 0.039*SL 0.49 + 0.037*SL 0.49 + 0.037*SL

SN0 Q R 0.26 0.09 + 0.082"SL 0.09 + 0.085"SL 0.06 + 0.087"SL
tPLH 0.70 0.62 + 0.041*SL 0.63 + 0.038*SL 0.63 + 0.038*SL

tPHL 0.62 0.58 + 0.024*SL 0.59 + 0.018*SL 0.62 + 0.016"SL

CKNto QN R 027 0.09 + 0.088*SL 0.10 + 0.087*SL 0.06 + 0.088*SL
iF 0.14 0.08 + 0.030*SL 0.08 + 0.032*SL 0.07 + 0.032SL

tPLH 0.68 0.60 + 0.040*SL 0.61 + 0.037*SL 0.61 + 0.038*SL

RN to QN R 0.27 0.12 + 0.078*SL 0.09 + 0.087*SL 0.06 + 0.088*SL
tPLH 0.22 0.14 + 0.042*SL 0.15 + 0.037*SL 0.14 + 0.038*SL
tPHL 0.39 0.33 + 0.028*SL 0.36 + 0.018*SL 0.40 + 0.016*SL

SNto QN R 0.28 0.12 + 0.083"SL 0.11 + 0.086"SL 0.06 + 0.088"SL
iF 017 0.11 + 0.032*SL 0.11 + 0.030*SL 0.08 + 0.032SL

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

FD8 Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 0.287
Input Setup Time (D to CKN) tSU 0.123
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FD8D2
D Flip-Flop with Set, Reset, 2X Drive

FD8D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dsiliyz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.83 0.79 + 0.020*SL 0.80 + 0.018*SL 0.80 + 0.018*SL
tPHL 0.80 0.77 + 0.014*SL 0.78 + 0.010*SL 0.81 + 0.008*SL

CKN1w0Q R 0.18 0.09 + 0.042*SL 0.10 + 0.040°SL 0.07 + 0.042*SL
tF 0.13 0.09 + 0.020*SL 0.11 + 0.015*SL 0.09 + 0.016*SL
tPLH 0.21 0.17 + 0.022*SL 0.18 + 0.019*SL 0.19 + 0.018*SL
tPHL 0.38 0.35 + 0.015*SL 0.37 + 0.010*SL 0.41 + 0.008*SL

RNt Q R 0.20 0.13 + 0.034*SL 0.11 + 0.041*SL 0.09 + 0.042*SL
tF 0.16 0.12 + 0.016*SL 0.13 +0.015*SL 0.12 + 0.015*SL

tPLH 0.61 0.57 + 0.017*SL 0.57 + 0.018*SL 0.57 + 0.018*SL

SNt Q R 0.18 0.10 + 0.040°SL 0.10 + 0.041°SL 0.07 + 0.042*SL
tPLH 0.69 0.65 + 0.022*SL 0.66 + 0.019*SL 0.67 +0.019*SL

tPHL 0.64 0.61 + 0.014*SL 0.62 + 0.010*SL 0.65 + 0.008*SL

CKNwQN ™2 0.18 0.10 + 0.043*SL 0.10 + 0.044*SL 0.08 + 0.044°SL
tF 0.14 0.11 + 0.015*SL 0.11 + 0.015*SL 0.09 + 0.016*SL

tPLH 0.68 0.64 + 0.021*SL 0.65 + 0.019*SL 0.66 + 0.019*SL

RN to QN R 0.19 0.12 + 0.035*SL 0.00 + 0.044°SL 0.08 + 0.044"SL
tPLH 0.22 0.18 + 0.020*SL 0.18 + 0.019*SL 0.19 + 0.019*SL
{PHL 0.39 0.36 + 0.017*SL 0.38 + 0.011*SL 0.42 + 0.008*SL

SN0 QN R 0.21 0.13 + 0.039*SL 0.12 + 0.043°SL 0.08 + 0.044*SL
tF 0.16 0.13 + 0.015*SL 0.13 + 0.015*SL 0.13 + 0.015*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, 3.30V]

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 0.287
Input Setup Time (D to CKN) tSU 0.123
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
Input Loading (SL): SR
-FD8D2Q: D:3,CKN : 1 =— D Q —n
RN, SN : 2
- FD8D4Q: D: 3, CKN: 1 FD&D2O
RN, SN : 2
Maximum Fanout (Rec. SL):
- FD8D2Q: 56 - CKNRN
- FD8D4Q: 112 .
Gate Count:
- FD8D2Q: 8 I
- FD8D4Q: 9 Symbol

D SN RN CK | Qn+1
0 1 1 L 0
1 1 1 L 1
X 0 1 X 1
X 1 0 X 0
X 0 0 X 0
X 1 1 e Qn
Truth Table

&
Tl
8
nandz

sH I

Schematic

CKN .—-—ﬂ—{>ai—h4-—ﬂ—{>o]—-7
nw inw
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_liyz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.61 0.56 + 0.025*SL 0.58 + 0.020*SL 0.61 + 0.019*SL
tPHL 0.54 0.50 + 0.020*SL 0.52 + 0.013*SL 0.58 + 0.010*SL

CKN1o Q R 0.22 0.13 + 0.045*SL 0.14 + 0.042"SL 0.12 + 0.043"SL
tF 0.16 0.11 + 0.022*SL 0.12 + 0.019*SL 0.17 + 0.016*SL
tPLH 0.38 0.33 + 0.024*SL 0.34 + 0.020*SL 0.37 + 0.019*SL
tPHL 0.53 0.48 + 0.021*SL 0.51 + 0.014*SL 0.59 + 0.010*SL

RNt Q R 0.25 0.18 + 0.037°SL 0.17 + 0.040°SL 0.12 + 0.043"SL
tF 0.21 0.17 + 0.022*SL 0.19 + 0.017*SL 0.22 + 0.015*SL
tPLH 0.81 0.76 + 0.025*SL 0.78 + 0.020*SL 0.80 + 0.019*SL
SNt Q tR 0.23 0.14 + 0.042*SL 0.15 + 0.041*SL 0.12 + 0.042*SL

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

FD8D2Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 0.342
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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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(ila:yz[r(])%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.67 0.64 + 0.014*SL 0.65 + 0.011*SL 0.68 + 0.010*SL
tPHL 0.56 0.53 + 0.015*SL 0.55 + 0.009*SL 0.59 + 0.006*SL

CKN'1o Q R 0.22 0.19 + 0.016"SL 0.17 + 0.020*SL 0.17 + 0.021"SL
tF 0.17 0.14 + 0.013*SL 0.15 + 0.011*SL 0.20 + 0.009*SL
tPLH 0.44 0.41 + 0.014*SL 0.42 + 0.011*SL 0.45 + 0.010*SL
tPHL 0.58 0.55 + 0.014*SL 0.56 + 0.009*SL 0.61 + 0.006*SL

RNt Q R 0.23 0.18 + 0.024*SL 0.19 + 0.019*SL 0.17 + 0.020°SL
tF 0.23 0.20 + 0.014*SL 0.21 + 0.010*SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011*SL 0.87 + 0.010*SL
SNt Q R 0.23 0.20 + 0.016*SL 0.18 + 0.020*SL 0.19 + 0.020"SL

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

FD8D4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]
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) {PWH 0.920
Input Hold Time (D to CKN) tHD 0.342
Input Setup Time (D to CKN) {SU 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 Drive or 4X Drive

Inputs: D, Tl, TE, CKN, RN, SN
Output: Q
Input Loading (SL):
- FD8SD2Q: D, CKN, TI: 1 D SN (O —
RN, SN, TE: 2
- FD8SD4Q: D, CKN, TI: 1 BTl
RN, SN, TE: 2 ~D85Q
Maximum Fanout (Rec. SL): [ I
- FD8SD2Q: 56
- FD8SD4Q: 112 B—C> CKNpyp
Gate Count:
- FD8SD2Q: 11
- FD8SDA4Q: 12 T Symbol
D SN RN TI TE CKN Qn+1
1 1 X 0 U 0
1 1 1 X 0 L 1
X 1 1 0 1 U 0
X 1 1 1 1 U 1
X 0 1 X X X 1
Truth Table | * 1 0 X X X 0
X 0 0 X X X 0
X 1 1 X X E Qn

- »
ik
F'i Tﬁ: = Schematic
*ﬂi}: L.
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FD8SD2Q
D Flip-Flop with Set, Reset, Negative Edge Trigger, Scan, Q Output Only, 2X Drive

FD8SD2Q Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[r(])s()] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.68 0.64 + 0.020"SL 0.64 + 0.019*SL 0.65 + 0.018*SL
SN0 Q R 0.19 0.12 + 0.035*SL 0.10 + 0.042*SL 0.08 + 0.043*SL
tPLH 0.22 0.18 + 0.021*SL 0.18 + 0.019*SL 0.19 + 0.018*SL
tPHL 0.39 0.36 + 0.018*SL 0.38 + 0.011*SL 0.42 + 0.008*SL
RNt Q R 0.20 0.13 + 0.035*SL 0.11 + 0.042*SL 0.08 + 0.043*SL
= 0.16 0.12 + 0.022*SL 0.14 + 0.014*SL 0.12 + 0.016*SL
tPLH 0.69 0.65 + 0.023*SL 0.66 + 0.019*SL 0.67 + 0.018*SL
tPHL 0.63 0.60 + 0.015*SL 0.61 + 0.011°SL 0.65 + 0.008"SL
CKNtQ R 0.19 0.10 + 0.043*SL 0.11 + 0.042*SL 0.08 + 0.043"SL
= 013 0.09 + 0.019*SL 0.10 + 0.016"SL 0.11 + 0.015"SL

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

FD8SD2Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 0.233
Input Hold Time (TE to CKN) tHD 0.233
Input Hold Time (T1 to CKN) tHD 0.178
Input Setup Time (D to CKN) tSU 0.397
Input Setup Time (TE to CKN) tSU 0.506
Input Setup Time (Tl to CKN) tsu 0.452
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 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyz[r(])s()] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.73 0.71+ 0.013*SL 0.72 + 0.010*SL 0.73 + 0.009*SL
SN0 Q R 0.16 0.13 + 0.019*SL 0.12 + 0.021*SL 0.13 + 0.020"SL
tPLH 0.27 0.25 + 0.012*SL 0.25 + 0.010*SL 0.27 + 0.009*SL
tPHL 0.44 0.42 + 0.010"SL 0.43 + 0.007*SL 0.47 + 0.005*SL
RNt Q R 0.18 0.15 + 0.015*SL 0.13 + 0.020*SL 0.13 + 0.020"SL
= 0.18 0.16 + 0.011*SL 0.17 + 0.007*SL 0.17 + 0.007*SL
tPLH 0.74 0.72 + 0.013*SL 0.72 + 0.010*SL 0.74 + 0.009*SL
tPHL 0.68 0.66 + 0.009*SL 0.67 + 0.007*SL 0.70 + 0.005*SL
CKNtQ R 0.17 0.12 + 0.023*SL 0.13 + 0.020*SL 0.12 + 0.021SL
= 0.15 0.13 + 0.009*SL 0.14 + 0.008*SL 0.14 + 0.008*SL

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

FD8SD4Q Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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 0.233
Input Hold Time (TE to CKN) tHD 0.233
Input Hold Time (T1 to CKN) tHD 0.178
Input Setup Time (D to CKN) tSU 0.397
Input Setup Time (TE to CKN) tSU 0.506
Input Setup Time (Tl to CKN) tsu 0.452
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 Drive or 4X Drive

Inputs: DO, D1, D2, D3, CKN, RN, SN
Output: QO, Q1, Q2, Q3 FDeD2X40
Input Loading (SL): All: DO, D1, D2, D3: 3
CKN: 1, RN, SN: 8 = bd Qe -
Maximum Fanout (Rec. SL): DT Ql —m
- FD8D2X4Q: 56 D2 Q2 —n
- FD8D4X4Q: 112 B D3 Q5 —=a
Gate Count:
- FD8D2X4Q: 29 B—CO = CKN
- FD8D4X4Q: 33 RN SN

C T
I I Symbol

D SN RN CK Qn+1l
0 1 1 U 0
1 1 1 \ 1
X 0 1 X 1
X 1 0 X 0
X 0 0 X 0
X 1 1 J | on
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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Ta:yz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.82 0.77 + 0.023*SL 0.78 + 0.020°SL 0.82 + 0.010"SL
tPHL 0.84 0.79 + 0.022*SL 0.82 + 0.014*SL 0.90 + 0.010*SL
CKN 1o Q0 R 0.22 0.12 + 0.050*SL 0.14 + 0.042*SL 0.12 + 0.043*SL
i 0.19 0.14 + 0.024*SL 0.16 + 0.017*SL 0.19 + 0.016"SL
tPLH 0.38 0.33 + 0.023*SL 0.34 + 0.020*SL 0.37 + 0.019*SL
tPHL 053 0.48 + 0.022*SL 0.51 + 0.014*SL 0.59 + 0.010*SL
RNt Q0 R 0.24 0.15 + 0.049"SL 0.17 + 0.040°SL 0.12 + 0.043"SL
tF 021 0.16 + 0.024*SL 0.18 + 0.017*SL 0.21 + 0.015*SL
tPLH 0.81 0.76 + 0.025*SL 0.78 + 0.020*SL 0.80 + 0.019*SL
SN 10 Q0 R 0.23 0.14 + 0.043"SL 0.15 + 0.041°SL 0.12 + 0.042"SL
PLH 0.82 0.77 + 0.024*SL 0.78 + 0.021%SL 0.82 + 0.010"SL
tPHL 0.84 0.79 + 0.022*SL 0.82 + 0.013°SL 0.89 + 0.010*SL
CKNto Q1 R 0.22 0.12 + 0.051%SL 0.14 + 0.044*SL 0.12 + 0.045*SL
iF 0.19 0.15 + 0.024*SL 0.16 + 0.018*SL 0.19 + 0.016"SL
tPLH 0.38 0.33 + 0.023*SL 0.34 + 0.021*SL 0.37 + 0.019*SL
tPHL 052 0.48 + 0.022*SL 0.50 + 0.014*SL 0.58 + 0.010*SL
RNt Q1 R 0.25 0.15 + 0.050"SL 0.17 + 0.042"SL 0.12 + 0.045"SL
tF 0.21 0.16 + 0.024*SL 0.18 + 0.017°SL 0.21 + 0.016*SL
tPLH 0.81 0.76 + 0.025*SL 0.78 + 0.020*SL 0.80 + 0.019*SL
SN 1o Q1 R 0.23 0.15 + 0.043*SL 0.15 + 0.043*SL 0.12 + 0.045"SL
tPLH 0.82 0.77 + 0.024*SL 0.78 + 0.021%SL 0.82 + 0.010"SL
tPHL 0.84 0.80 + 0.022*SL 0.82 + 0.014*SL 0.89 + 0.010*SL
CKN 1o Q2 R 0.23 0.14 + 0.046*SL 0.14 + 0.044*SL 0.12 + 0.045*SL
iF 0.20 0.15 + 0.023*SL 0.16 + 0.018*SL 0.19 + 0.017*SL
tPLH 0.38 0.33 + 0.023*SL 0.34 + 0.021*SL 0.37 + 0.019*SL
tPHL 053 0.48 + 0.022*SL 0.51 + 0.014*SL 0.59 + 0.010*SL
RNt0 Q2 R 0.25 0.15 + 0.050"SL 0.17 + 0.042"SL 0.12 + 0.045"SL
tF 0.21 0.16 + 0.025"SL 0.19 + 0.017*SL 0.21 + 0.016*SL
tPLH 0.82 0.76 + 0.026*SL 0.78 + 0.020*SL 0.80 + 0.019*SL
SN 10 Q2 R 0.25 0.19 + 0.029"SL 0.14 + 0.043*SL 0.12 + 0.045"SL
PLH 0.83 0.78 + 0.025*SL 0.79 + 0.020°SL 0.82 + 0.010"SL
tPHL 0.84 0.80 + 0.022*SL 0.82 + 0.013*SL 0.89 + 0.010*SL
CKN 10 Q3 R 0.22 0.13 + 0.042*SL 0.13 + 0.043*SL 0.12 + 0.043*SL
i 0.19 0.14 + 0.024*SL 0.16 + 0.017°SL 0.20 + 0.016"SL
tPLH 0.38 0.34 + 0.023*SL 0.34 + 0.020°SL 0.37 + 0.019*SL
tPHL 053 0.48 + 0.022*SL 0.51 + 0.014*SL 0.59 + 0.010*SL
RN 1o Q3 R 0.24 0.15 + 0.049"SL 0.17 + 0.040°SL 0.12 + 0.043"SL
tF 021 0.16 + 0.024*SL 0.18 + 0.017*SL 0.21 + 0.015*SL

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

HDA10000-3.3V/3.3V

3-425

© 1997 ASPEC Technology, Inc.




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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Delay Equations [ns
Path Parameter %‘iliyz[%%] Y= [n]
' Rangel* Range2* Range3*
tPLH 0.82 0.77 + 0.025*SL 0.78 + 0.020*SL 0.81 + 0.019*SL
SN 10 Q3 R 0.24 0.18 + 0.028"SL 0.14 + 0.042"SL 0.12 + 0.043"SL

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

FD8D2X4Q Timing Requirements
[Values for typical process, 25.00°C, 3.30V]

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 (DO to CKN) tHD 0.506
Input Hold Time (D1 to CKN) tHD 0.506
Input Hold Time (D2 to CKN) tHD 0.506
Input Hold Time (D3 to CKN) tHD 0.506
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
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %iliyz[r(])s()] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.90 0.87 + 0.015*SL 0.88 + 0.011°SL 0.91 + 0.010SL
tPHL 0.87 0.84 + 0.014*SL 0.85 + 0.009*SL 0.90 + 0.007*SL
CKN to Q0 R 0.22 0.18 + 0.019*SL 0.17 + 0.0217SL 0.17 + 0.021%SL
IF 0.20 0.18 + 0.012*SL 0.19 + 0.010*SL 0.22 + 0.009*SL
PLH 0.44 0.42 + 0.014*SL 0.42 + 0.011°SL 0.45 + 0.010*SL
tPHL 057 0.55 + 0.013*SL 0.56 + 0.009*SL 0.61 + 0.006*SL
RNto Q0 R 0.23 0.20 + 0.016*SL 0.19 + 0.020*SL 0.17 + 0.021%SL
= 0.22 0.20 + 0.014*SL 0.21 + 0.010*SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011°SL 0.87 + 0.010*SL
SN 0 Q0 R 0.23 0.20 + 0.016*SL 0.18 + 0.020°SL 0.19 + 0.020*SL
PLH 0.90 0.87 + 0.015*SL 0.88 + 0.011*SL 0.91 + 0.010*SL
tPHL 0.87 0.84 + 0.013*SL 0.85 + 0.009*SL 0.90 + 0.007*SL
CKNto Q1 R 0.22 0.18 + 0.018*SL 0.18 + 0.0217SL 0.17 + 0.021%SL
IF 021 0.18 + 0.015*SL 0.19 + 0.010*SL 0.22 + 0.009*SL
PLH 0.44 0.41 + 0.014*SL 0.42 + 0.011°SL 0.45 + 0.010*SL
tPHL 057 0.55 + 0.013*SL 0.56 + 0.009*SL 0.61 + 0.006*SL
RN'to Q1 R 0.24 0.21 + 0.015"SL 0.19 + 0.020"SL 0.17 + 0.021*SL
= 0.23 0.20 + 0.014*SL 0.21 + 0.010°SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011°SL 0.87 + 0.010*SL
SN 1o Q1 R 0.23 0.20 + 0.016"SL 0.18 + 0.021*SL 0.19 + 0.021*SL
tPLH 0.90 0.87 + 0.015*SL 0.88 + 0.011*SL 0.91 + 0.010*SL
tPHL 0.87 0.84 + 0.014*SL 0.85 + 0.009*SL 0.90 + 0.007*SL
CKN to Q2 R 0.22 0.18 + 0.019*SL 0.18 + 0.0217SL 0.17 + 0.021%SL
IF 0.21 0.18 + 0.015*SL 0.19 + 0.010*SL 0.22 + 0.009*SL
PLH 0.44 0.41 + 0.014*SL 0.42 + 0.011°SL 0.45 + 0.010*SL
tPHL 057 0.55 + 0.013*SL 0.56 + 0.009*SL 0.61 + 0.006*SL
RNto Q2 R 0.24 0.20 + 0.015*SL 0.19 + 0.020*SL 0.17 + 0.021%SL
= 0.23 0.20 + 0.014*SL 0.21 + 0.010°SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011°SL 0.88 + 0.010*SL
SN 1o Q2 R 023 0.20 + 0.013*SL 0.18 + 0.021°SL 0.18 + 0.021%SL
tPLH 0.91 0.88 + 0.015*SL 0.89 + 0.011*SL 0.92 + 0.010*SL
tPHL 0.87 0.84 + 0.014*SL 0.86 + 0.009*SL 0.90 + 0.007*SL
CKN'to Q3 R 0.22 0.19 + 0.015*SL 0.17 + 0.021°SL 0.17 + 0.021%SL
IF 0.21 0.18 + 0.014*SL 0.19 + 0.010SL 0.23 + 0.009*SL
PLH 0.45 0.42 + 0.013*SL 0.42 + 0.011°SL 0.45 + 0.010*SL
tPHL 057 0.55 + 0.013*SL 0.56 + 0.009*SL 0.61 + 0.006*SL
RNt Q3 R 0.23 0.19 + 0.019*SL 0.19 + 0.020°SL 0.17 + 0.021%SL
= 0.22 0.20 + 0.014*SL 0.21 + 0.010°SL 0.24 + 0.008*SL
tPLH 0.87 0.84 + 0.015*SL 0.85 + 0.011°SL 0.88 + 0.010*SL
SN 10 Q3 R 0.23 0.19 + 0.017*SL 0.19 + 0.020°SL 0.18 + 0.020*SL
*Rangel : SL <3.00, *Range2:3.00 < 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 Requirements
[Values for typical process, 25.00°C, 3.30V]

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 (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
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): = D Q u

-D: 3
-E,CK: 1 F

Maximum Fanout (Rec. SL): All : 28

Gate Count: 7 E
ok =
ot ) an o—a

Symbol

D E CK | On+l1 ONn+1
0 1 | o 1

1 1 e 1 0

X 0 X Qn ONnN
X X LU | On QNn

Truth Table

CK

:
.

T
| EH H |
EM jfrk L

Schematic

L
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FG1

D Flip-Flop with CK Enable, Positive Edge Trigger

FG1 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %‘iliyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.61 0.53 + 0.039*SL 0.54 + 0.037*SL 0.53 + 0.037*SL
tPHL 0.56 0.51 + 0.022*SL 0.53 +0.017*SL 0.54 + 0.016*SL

CKtoQ R 0.24 0.07 + 0.083*SL 0.06 + 0.086"SL 0.05 + 0.087*SL
tF 0.13 0.07 + 0.034*SL 0.07 + 0.031*SL 0.04 + 0.033*SL
tPLH 0.57 0.50 + 0.037*SL 0.50 + 0.037*SL 0.50 + 0.037*SL
tPHL 0.51 0.47 + 0.020*SL 0.48 + 0.017*SL 0.50 + 0.016*SL

EtoQ R 0.24 0.07 + 0.084*SL 0.06 + 0.086*SL 0.05 + 0.087*SL
tF 0.13 0.07 + 0.030*SL 0.07 + 0.031*SL 0.04 + 0.033*SL

tPLH 0.52 0.44 + 0.039*SL 0.45 + 0.038*SL 0.45 + 0.038*SL

tPHL 0.50 0.45 + 0.024*SL 0.47 + 0.017*SL 0.50 + 0.016*SL

CKto QN R 0.25 0.08 + 0.086"SL 0.07 + 0.087*SL 0.05 + 0.088*SL
tF 0.13 0.07 + 0.033*SL 0.07 + 0.032*SL 0.06 + 0.033*SL

tPLH 0.48 0.40 + 0.039*SL 0.40 + 0.038*SL 0.41 + 0.038*SL

tPHL 0.46 0.41 + 0.024*SL 0.43 +0.017*SL 0.46 + 0.016*SL

EtoQN R 0.25 0.07 + 0.088"SL 0.07 + 0.088*SL 0.05 + 0.088*SL
tF 0.14 0.07 + 0.034*SL 0.07 + 0.032*SL 0.06 + 0.033*SL

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

FG1 Timing Requirements

[Values for typical process, 25.00°C, 3.30V]

Parameter Symbol Value [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 0.233
Input Hold Time (D to E) tHD 0.233
Input Setup Time (D to CK) tSU 0.233
Input Setup Time (D to E) tsuU 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 ) v —
Input Loading (SL): B 1 N
- DO, D1, D2, D3: 3 o g§ §§ "
-E,CK: 1
Maximum Fanout (Rec. SL): All : 28 c aNg o—a
Gate Count: 22 aNt o—a
:@D} QN2 o—a
NI O—a
Symbol
D E CK | Qn+l QNn+l
0 1 /| o 1
1 1 ] 0
X 0 X Qn QNN
X X L Qn QNN
Truth Table
a & & 5 & § 4 5
1] Q u] Q o Q 1} 7}
FG1 FG1 F&1 FG1
E E E E
jD> [Ty e— jD> [Ty o— j|:>> W p— Eie o
E
CK
= - o Yy
= = = =
L =) L O
Schematic
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FG1X4
4-Bit D Flip-Flop with CK Enable

FG1X4 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dsiliyz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.96 0.88 + 0.037°SL 0.88 + 0.037°SL 0.88 + 0.037°SL
tPHL 0.76 0.72 + 0.022"SL 0.73 + 0.017°SL 0.74 + 0.016*SL

CKto Q0 R 0.24 0.06 + 0.087*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
iF 0.13 0.07 + 0.034*SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 0.90 0.82 + 0.039"SL 0.82 + 0.037°SL 0.82 + 0.037°SL
tPHL 0.70 0.66 + 0.021°SL 0.67 + 0.017"SL 0.68 + 0.017"SL

Eto Q0 R 0.24 0.07 + 0.085*SL 0.06 + 0.086"SL 0.05 + 0.087*SL
iF 0.13 0.07 + 0.035"SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 0.96 0.88 + 0.038*SL 0.88 + 0.037°SL 0.88 + 0.038"SL
tPHL 0.76 0.72 + 0.021°SL 0.73 + 0.017°SL 0.74 + 0.016"SL

CKto Q1 R 0.24 0.07 + 0.084*SL 0.06 + 0.088*SL 0.05 + 0.089*SL
i 0.13 0.07 + 0.032"SL 0.06 + 0.033"SL 0.04 + 0.034"SL
tPLH 0.90 0.82 + 0.038*SL 0.82 + 0.037"SL 0.82 + 0.038*SL
tPHL 0.70 0.66 + 0.021°SL 0.67 + 0.017°SL 0.68 + 0.016"SL

EwoQl R 0.24 0.07 + 0.084*SL 0.06 + 0.088*SL 0.05 + 0.089"SL
i 0.13 0.07 + 0.033*SL 0.07 + 0.033"SL 0.04 + 0.034"SL
tPLH 0.96 0.88 + 0.038*SL 0.88 + 0.038*SL 0.88 + 0.038*SL
tPHL 0.76 0.72 + 0.022*SL 0.73 + 0.017°SL 0.74 + 0.016"SL

CKto Q2 R 0.24 0.06 + 0.090*SL 0.07 + 0.088*SL 0.05 + 0.089*SL
iF 0.13 0.07 + 0.034*SL 0.07 + 0.033"SL 0.04 + 0.034"SL
tPLH 0.90 0.82 + 0.037°SL 0.82 + 0.038"SL 0.82 + 0.038"SL
tPHL 0.70 0.66 + 0.022*SL 0.67 + 0.017"SL 0.68 + 0.017"SL

EtoQ2 R 0.24 0.07 + 0.084*SL 0.06 + 0.088*SL 0.05 + 0.089*SL
tF 0.13 0.06 + 0.035*SL 0.07 + 0.033"SL 0.04 + 0.034*SL
tPLH 0.96 0.88 + 0.037°SL 0.88 + 0.037°SL 0.88 + 0.037°SL
tPHL 0.76 0.71 + 0.022"SL 0.73 + 0.017°SL 0.74 + 0.016*SL

CKtoQ3 R 0.24 0.06 + 0.087*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
tF 0.13 0.06 + 0.034*SL 0.07 + 0.032"SL 0.05 + 0.033"SL
tPLH 0.90 0.82 + 0.039"SL 0.83 + 0.037°SL 0.82 + 0.037°SL
tPHL 0.70 0.65 + 0.023*SL 0.67 + 0.017"SL 0.68 + 0.016"SL

EtoQ3 R 0.25 0.09 + 0.079"SL 0.07 + 0.086"SL 0.05 + 0.087*SL
iF 0.13 0.06 + 0.036"SL 0.07 + 0.032"SL 0.04 + 0.034"SL

tPLH 0.72 0.64 + 0.039"SL 0.65 + 0.038"SL 0.65 + 0.038"SL

tPHL 0.85 0.80 + 0.024*SL 0.82 + 0.018"SL 0.84 + 0.016"SL

CK to QNO R 0.25 0.08 + 0.084*SL 0.07 + 0.088*SL 0.06 + 0.088*SL
i 0.14 0.07 + 0.037°SL 0.08 + 0.033"SL 0.05 + 0.034"SL

tPLH 0.66 0.58 + 0.039*SL 0.59 + 0.038"SL 0.59 + 0.038*SL

tPHL 0.79 0.74 + 0.024*SL 0.76 + 0.018"SL 0.78 + 0.016"SL

E to QNO R 0.25 0.07 + 0.087*SL 0.07 + 0.088*SL 0.06 + 0.088*SL
i 0.14 0.07 + 0.036"SL 0.08 + 0.033"SL 0.06 + 0.034"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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dseﬂa:yz[%s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.72 0.65 + 0.039*SL 0.65 + 0.038*SL 0.65 + 0.038*SL
tPHL 0.85 0.80 + 0.024*SL 0.82 + 0.018*SL 0.84 + 0.016°SL

CKto QN1 R 0.25 0.08 + 0.086"SL 0.07 + 0.088"SL 0.06 + 0.088"SL
iF 0.14 0.07 + 0.036*SL 0.08 + 0.033*SL 0.05 + 0.034*SL
tPLH 0.66 0.58 + 0.040*SL 0.59 + 0.038*SL 0.59 + 0.038*SL
tPHL 0.79 0.74 + 0.024*SL 0.76 + 0.018*SL 0.78 + 0.016*SL

Eto QNI R 0.25 0.08 + 0.085*SL 0.07 + 0.088*SL 0.06 + 0.088*SL
i 0.14 0.07 + 0.036*SL 0.08 + 0.033*SL 0.06 + 0.034*SL
tPLH 0.72 0.64 + 0.039*SL 0.65 + 0.038*SL 0.65 + 0.038*SL
tPHL 0.85 0.80 + 0.024*SL 0.82 + 0.018*SL 0.84 + 0.016*SL

CKto QN2 R 0.25 0.08 + 0.084*SL 0.07 + 0.088*SL 0.06 + 0.088*SL
i 0.14 0.07 + 0.038*SL 0.08 + 0.033*SL 0.06 + 0.034*SL
tPLH 0.66 0.58 + 0.039*SL 0.59 + 0.038*SL 0.59 + 0.038*SL
tPHL 0.79 0.74 + 0.025*SL 0.76 + 0.018*SL 0.78 + 0.016*SL

E to QN2 R 0.25 0.07 + 0.087*SL 0.07 + 0.088*SL 0.06 + 0.088*SL
i 0.14 0.07 + 0.036*SL 0.08 + 0.033*SL 0.06 + 0.034*SL
tPLH 0.72 0.64 + 0.039*SL 0.65 + 0.038*SL 0.65 + 0.038*SL
tPHL 0.85 0.80 + 0.024*SL 0.82 + 0.018*SL 0.85 + 0.016SL

CKto QN3 R 0.25 0.08 + 0.084*SL 0.07 + 0.088*SL 0.06 + 0.088*SL
tF 0.14 0.07 + 0.037*SL 0.08 + 0.033*SL 0.05 + 0.034*SL
tPLH 0.66 0.58 + 0.039*SL 0.59 + 0.038*SL 0.59 + 0.038*SL
tPHL 0.79 0.74 + 0.025*SL 0.76 + 0.018*SL 0.78 + 0.016*SL

Eto QN3 R 0.25 0.08 + 0.085*SL 0.07 + 0.088*SL 0.06 + 0.088*SL
iF 0.14 0.07 + 0.034*SL 0.08 + 0.033*SL 0.05 + 0.034*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL £20.00, *Range3 :20.00 < SL
FG1X4 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (E) PWL 0.998
Pulse Width High (CK) tPWH 0.920
Pulse Width High (E) tPWH 0.920
Input Hold Time (DO to CK) tHD 0.506
Input Hold Time (DO to E) tHD 0.452
Input Hold Time (D1 to CK) tHD 0.506
Input Hold Time (D1 to E) tHD 0.452
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FG2

D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

RN

Inputs: D, E, CK, RN
Outputs: Q, ON
Input Loading (SL):
-D: 3
-E,CK:1
-RN: 2
Maximum Fanout (Rec. SL): All : 28
Gate Count: 8

FGZ

e =
::D =1 oM (o—a

Symbol
D RN E CK | Qn+l OQNn+1
0 1 1 | o 1
1 1 1 e 1 0
X 1 0 Qn ONnN
X 0 X X 0 1
X 1 X U Qn QNn

Truth Table

g C
o

11
[

i

gp %ﬁw !
—

Ly
’_H

Schematic

fﬁ
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A

FG2

D Flip-Flop with Reset, CK Enable, Positive Edge Trigger, 1X Drive

FG2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

HDA10000-3.3V/3.3V

© 1997 ASPEC Technology, Inc.

Path Parameter %Ta:yz[r(l)so] Delay Equations [ns]
' Rangel* Range2* Range3*
tPHL 0.37 0.32 + 0.027*SL 0.35 +0.017*SL 0.37 + 0.016*SL
RN Q F 0.17 0.11 + 0.030*SL 0.11 + 0.030*SL 0.06 + 0.032*SL
tPLH 0.70 0.62 + 0.036*SL 0.62 + 0.036*SL 0.62 + 0.036*SL
tPHL 0.57 0.52 +0.022*SL 0.54 +0.017*SL 0.55 + 0.016*SL
CKtoQ R 0.25 0.09 + 0.079*SL 0.08 + 0.083*SL 0.05 + 0.085*SL
tF 0.14 0.06 + 0.036*SL 0.08 + 0.031*SL 0.05 + 0.032*SL
tPLH 0.66 0.58 + 0.037*SL 0.58 + 0.036*SL 0.58 + 0.036*SL
tPHL 0.53 0.48 + 0.022*SL 0.50 + 0.017*SL 0.52 + 0.016*SL
EtoQ R 0.25 0.08 + 0.085°SL 0.08 + 0.083"SL 0.05 + 0.085SL
tF 0.13 0.07 + 0.033*SL 0.07 + 0.031*SL 0.05 + 0.032*SL
tPLH 0.63 0.55 + 0.037*SL 0.56 + 0.036*SL 0.55 + 0.036*SL
RN o ON R 0.25 0.09 + 0.076°SL 0.07 + 0.083°SL 0.05 + 0.084*SL
tPLH 0.52 0.44 + 0.038*SL 0.45 + 0.037*SL 0.45 + 0.036*SL
tPHL 0.54 0.49 + 0.023*SL 0.51 +0.017*SL 0.53 + 0.016*SL
CKto QN R 0.23 0.07 + 0.080*SL 0.06 + 0.084*SL 0.05 + 0.084"SL
{F 0.14 0.09 + 0.028*SL 0.08 + 0.031*SL 0.06 + 0.032*SL
tPLH 0.48 0.40 + 0.038*SL 0.41 + 0.037*SL 0.41 + 0.036*SL
tPHL 0.50 0.45 + 0.023*SL 0.47 + 0.017*SL 0.49 + 0.016*SL
EtoQN R 0.24 0.07 + 0.085*SL 0.07 + 0.083*SL 0.05 + 0.084"SL
tF 0.14 0.08 + 0.029*SL 0.07 + 0.031*SL 0.06 + 0.032*SL
*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00< SL
FG2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (E) tPWL 0.920
Pulse Width Low (RN) tPWL 0.920
Pulse Width High (CK) tPWH 0.920
Pulse Width High (E) tPWH 0.920
Input Hold Time (D to CK) tHD 0.233
Input Hold Time (D to E) tHD 0.178
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 FGZX4
Outputs: QO, Q1, Q2, Q3, 07 03—
QNO, ON1, QON2, QN3 —— D1 Q1 —a
Input Loading (SL): 02 Qz —=a
- DO, D1, D2, D3: 3 = D3 43 u
- E, (.3K: 1 i ana
~ -RN:8 an -
Maximum Fanout (Rec. SL): All : 28 :@D} anNz o—a
Gate Count: 26 RN OGN O—a
Symbol
D RN E CK | Qn+l1 QNn+1
0 1 1 e 0 1
1 1 1 e 1 0
X 1 0 Qn QNn
X 0 X X 0 1
X 1 X U Qn QNN
Truth Table
= § & 5 & § 3 p
u] Q D Q D Q 1} Q
FG2 FG2 FG2 FG2
E E E E
RN I I I T
E
CK
= - ] My
= = = =
) ) ) o
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %ila:yz[%s()] Delay Equations [ns]
' Rangel* Range2* Range3*
tPHL 0.37 0.32 + 0.026"SL 0.35 + 0.017°SL 0.37 + 0.016"SL
RN to Q0 tF 0.16 0.10 + 0.032SL 0.11 + 0.030*SL 0.06 + 0.032"SL
tPLH 1.06 0.99 + 0.037°SL 0.99 + 0.036"SL 0.99 + 0.036"SL
tPHL 0.78 0.73 + 0.022*SL 0.75 + 0.017°SL 0.76 + 0.016"SL
CK1o QO R 0.25 0.09 + 0.083*SL 0.08 + 0.083*SL 0.05 + 0.085*SL
tF 0.13 0.07 + 0.033"SL 0.07 + 0.031"SL 0.05 + 0.032*SL
tPLH 1.00 0.93 + 0.037°SL 0.93 + 0.036"SL 0.93 + 0.036"SL
tPHL 0.71 0.67 + 0.022"SL 0.69 + 0.017*SL 0.70 + 0.016"SL
EtoQ0 R 0.25 0.09 + 0.080"SL 0.08 + 0.083"SL 0.05 + 0.085"SL
tF 0.13 0.06 + 0.035*SL 0.07 + 0.031*SL 0.05 + 0.032*SL
tPHL 0.37 0.32 + 0.027°SL 0.35 + 0.018"SL 0.37 + 0.017°SL
RN'to Q1 = 017 0.10 + 0.034*SL 0.11 + 0.032*SL 0.06 + 0.034*SL
tPLH 1.06 0.99 + 0.038"SL 0.99 + 0.037°SL 0.98 + 0.038"SL
tPHL 0.77 0.73 + 0.023"SL 0.74 + 0.017°SL 0.76 + 0.017°SL
CKto Q1 R 0.26 0.09 + 0.085"SL 0.09 + 0.087"SL 0.06 + 0.089*SL
tF 0.14 0.07 + 0.034"SL 0.08 + 0.033"SL 0.05 + 0.034*SL
tPLH 1.00 0.93 + 0.037"SL 0.93 + 0.037°SL 0.92 + 0.038*SL
tPHL 0.71 0.67 + 0.023"SL 0.68 + 0.017°SL 0.70 + 0.017°SL
EtoQl R 0.26 0.10 + 0.082"SL 0.08 + 0.087*SL 0.06 + 0.089*SL
tF 0.14 0.06 + 0.035"SL 0.07 + 0.033"SL 0.05 + 0.034*SL
tPHL 0.37 0.32 + 0.027*SL 0.35 + 0.018"SL 0.37 + 0.017°SL
RN to Q2 tF 0.17 0.10 + 0.034"SL 0.11 + 0.032"SL 0.06 + 0.034*SL
tPLH 1.06 0.98 + 0.038*SL 0.99 + 0.037*SL 0.98 + 0.038*SL
tPHL 0.7 0.72 + 0.023"SL 0.74 + 0.017°SL 0.76 + 0.017°SL
CKto Q2 R 0.26 0.09 + 0.085*SL 0.09 + 0.087*SL 0.06 + 0.089*SL
tF 0.14 0.07 + 0.035"SL 0.08 + 0.033"SL 0.05 + 0.034*SL
tPLH 1.00 0.93 + 0.036"SL 0.03 + 0.037°SL 0.92 + 0.038"SL
tPHL 0.71 0.67 + 0.022*SL 0.68 + 0.017*SL 0.70 + 0.017"SL
EtoQ2 R 0.26 0.09 + 0.084*SL 0.09 + 0.087*SL 0.05 + 0.089*SL
tF 0.14 0.07 + 0.034*SL 0.07 + 0.033"SL 0.05 + 0.034*SL
tPHL 0.37 0.32 + 0.026"SL 0.35 + 0.017°SL 0.37 + 0.016"SL
RN to Q3 tF 0.16 0.10 + 0.032*SL 0.11 + 0.030"SL 0.06 + 0.032"SL
tPLH 1.06 0.98 + 0.037"SL 0.99 + 0.036"SL 0.98 + 0.036"SL
tPHL 0.7 0.73 + 0.022*SL 0.75 + 0.017°SL 0.76 + 0.016"SL
CKtoQ3 R 0.25 0.09 + 0.082"SL 0.08 + 0.083"SL 0.06 + 0.085"SL
iF 0.14 0.07 + 0.035"SL 0.08 + 0.031"SL 0.05 + 0.032"SL
tPLH 1.00 0.93 + 0.037"SL 0.93 + 0.036"SL 0.93 + 0.036"SL
tPHL 0.71 0.67 + 0.022"SL 0.69 + 0.017°SL 0.70 + 0.016"SL
EtoQ3 R 0.25 0.10 + 0.077"SL 0.08 + 0.083"SL 0.05 + 0.085"SL
tF 0.13 0.06 + 0.034"SL 0.07 + 0.031°SL 0.05 + 0.032"SL
*Rangel : SL<3.00, *Range2:3.00 < SLE 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 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dse|_|a:y2[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.63 0.55 + 0.037"SL 0.55 + 0.036*SL 0.56 + 0.036*SL
RN to QNO R 0.24 0.08 + 0.084*SL 0.08 + 0.083*SL 0.05 + 0.084*SL
tPLH 0.73 0.65 + 0.037°SL 0.65 + 0.036*SL 0.66 + 0.036*SL
tPHL 0.90 0.86 + 0.023"SL 0.87 + 0.017°SL 0.90 + 0.016*SL
CK to QNO R 0.24 0.08 + 0.079*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
i 0.14 0.08 + 0.029"SL 0.07 + 0.031"SL 0.06 + 0.032*SL
PLH 0.66 0.59 + 0.037°SL 0.59 + 0.036"SL 0.59 + 0.036*SL
tPHL 0.84 0.79 + 0.024*SL 0.81 + 0.017"SL 0.84 + 0.016*SL
EtoQNO R 0.24 0.07 + 0.082*SL 0.07 + 0.083"SL 0.05 + 0.084*SL
IF 0.14 0.07 + 0.035"SL 0.08 + 0.031"SL 0.06 + 0.032*SL
tPLH 0.63 0.55 + 0.037"SL 0.55 + 0.037°SL 0.55 + 0.037*SL
RN to QN1 R 0.25 0.07 + 0.089*SL 0.08 + 0.087*SL 0.05 + 0.089*SL
tPLH 0.73 0.65 + 0.039"SL 0.65 + 0.038"SL 0.65 + 0.038*SL
tPHL 0.90 0.85 + 0.023*SL 0.87 + 0.018"SL 0.90 + 0.016*SL
CKio QN1 R 0.25 0.08 + 0.085*SL 0.07 + 0.088*SL 0.05 + 0.089*SL
IF 0.14 0.08 + 0.031*SL 0.07 + 0.033*SL 0.06 + 0.034*SL
tPLH 0.66 0.59 + 0.039"SL 0.59 + 0.038"SL 0.59 + 0,038*SL
tPHL 0.84 0.80 + 0.024SL 0.81 + 0.018"SL 0.84 + 0.016"SL
Eto QN1 R 0.25 0.07 + 0.087*SL 0.07 + 0.088*SL 0.05 + 0.088*SL
e 0.15 0.09 + 0.030"SL 0.08 + 0.033"SL 0.06 + 0.034*SL
tPLH 0.62 0.55 + 0.037"SL 0.55 + 0.037"SL 0.54 + 0.037*SL
RN to QN2 R 0.25 0.07 + 0.089*SL 0.08 + 0.087*SL 0.05 + 0.089"SL
tPLH 0.72 0.65 + 0.040"SL 0.65 + 0.038"SL 0.65 + 0.038*SL
tPHL 0.90 0.85 + 0.023"SL 0.87 + 0.018"SL 0.00 + 0.016%SL
CK o QN2 R 0.25 0.08 + 0.086*SL 0.07 + 0.088*SL 0.05 + 0.089*SL
i 0.14 0.08 + 0.031"SL 0.07 + 0.033"SL 0.06 + 0.034*SL
tPLH 0.66 0.58 + 0.040*SL 0.59 + 0.038*SL 0.60 + 0.038*SL
tPHL 0.84 0.80 + 0.022"SL 0.81 + 0.018"SL 0.84 + 0.016*SL
Eto QN2 R 0.25 0.07 + 0.088*SL 0.07 + 0.088*SL 0.05 + 0.088"SL
i 0.15 0.09 + 0.029"SL 0.08 + 0.033"SL 0.07 + 0.033*SL
PLH 0.62 0.55 + 0.037"SL 0.55 + 0.036"SL 0.55 + 0.036*SL
RN to QN3 R 0.24 0.08 + 0.084*SL 0.08 + 0.083*SL 0.05 + 0.084*SL
tPLH 0.72 0.65 + 0.037°SL 0.65 + 0.037°SL 0.66 + 0.036*SL
tPHL 0.90 0.85 + 0.023*SL 0.87 + 0.017°SL 0.90 + 0.016*SL
CKto QN3 R 0.24 0.08 + 0.079*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
IF 0.14 0.08 + 0.029"SL 0.07 + 0.032*SL 0.07 + 0.032*SL
tPLH 0.66 0.59 + 0.038"SL 0.59 + 0.036"SL 0.59 + 0.036*SL
tPHL 0.84 0.80 + 0.023*SL 0.81 + 0.017°SL 0.84 + 0.016*SL
Eto QN3 R 0.24 0.07 + 0.082SL 0.07 + 0.083*SL 0.05 + 0.084*SL
IF 0.14 0.08 + 0.030"SL 0.08 + 0.031*SL 0.06 + 0.032*SL

*Rangel: 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
Values for typical process, 25.00°C, 3.30V]

HDA10000-3.3V/3.3V

Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.920
Pulse Width Low (E) tPWL 0.998
Pulse 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 0.506
Input Hold Time (DO to E) tHD 0.397
Input Hold Time (D1 to CK) tHD 0.506
Input Hold Time (D1 to E) tHD 0.397
Input Hold Time (D2 to CK) tHD 0.452
Input Hold Time (D2 to E) tHD 0.397
Input Hold Time (D3 to CK) tHD 0.506
Input Hold Time (D3 to E) tHD 0.397
Input Setup Time (DO to CK) tSu 0.123
Input Setup Time (DO to E) tSu 0.178
Input Setup Time (D1 to CK) tSU 0.123
Input Setup Time (D1 to E) tSU 0.178
Input Setup Time (D2 to CK) tSU 0.123
Input Setup Time (D2 to E) tSu 0.178
Input Setup Time (D3 to CK) tSu 0.123
Input Setup Time (D3 to E) tSu 0.178
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 :

-FJ1. 28

- FJ1D2:56 B— = CK
Gate Count:

-FJ1. 9

- FJ1D2:10

Symbol

J K CK on+1 ONn+1

0 1 e 0 1

1 0 e 1 0

0 0 [ Qn QNn

1 1 na QNn Qn

X X U Qn QNn
Truth Table

QN

1.
Ll

I

T
Ly

Schematic
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FJ1

JK Flip-Flop with Positive Edge Trigger , 1X Drive

FJ1 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Ijsliliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.57 0.50 + 0.037*SL 0.50 + 0.036*SL 0.50 + 0.036*SL
tPHL 0.52 0.47 +0.027*SL 0.50 +0.018*SL 0.54 +0.016*SL

CK10Q R 0.24 0.08 + 0.080°SL 0.07 + 0.083*SL 0.05 + 0.084°SL
tF 0.17 0.10 + 0.037*SL 0.12 + 0.030*SL 0.08 + 0.032*SL
tPLH 0.41 0.33 + 0.038*SL 0.34 + 0.037*SL 0.34 + 0.036*SL
tPHL 0.41 0.36 + 0.023*SL 0.38 +0.017*SL 0.40 + 0.016*SL

CKto QN R 0.24 0.07 + 0.084"SL 0.07 + 0.084*SL 0.05 + 0.085°SL
tF 0.14 0.07 +0.031*SL 0.07 +0.031*SL 0.05 + 0.032*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FJ1 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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) tsuU 0.397
Input Setup Time (K to CK) tsuU 0.342
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FJ1D2
JK Flip-Flop with Positive Edge Trigger, 2X Drive

FJ1D2 Switching Characteristics
[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dse|_|a:y2[r(])s(‘)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.60 0.56 + 0.018*SL 0.56 + 0.018*SL 0.56 + 0.018*SL
tPHL 0.56 0.52 + 0.017*SL 0.54 + 0.011*SL 0.59 + 0.009*SL

CKtoQ R 0.7 0.09 + 0.039°SL 0.09 + 0.041°SL 0.07 + 0.042°SL
tF 0.15 0.11 + 0.021*SL 0.13 + 0.015*SL 0.12 + 0.016*SL
tPLH 0.40 0.36 + 0.021*SL 0.36 + 0.019*SL 0.37 + 0.018*SL
tPHL 0.42 0.39 + 0.015*SL 0.40 + 0.010*SL 0.43 +0.008*SL

CK1o ON R 0.16 0.07 + 0.046"SL 0.08 + 0.042*SL 0.06 + 0.043*SL
tF 0.12 0.09 + 0.018*SL 0.09 + 0.016*SL 0.10 + 0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
FJ1D2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 0.397
Input Setup Time (K to CK) tSU 0.342
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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

| L
e
:

Outputs: Q, QN
Input Loading (SL): FJ15
-J, K, CK, Tl 1 . o4
-TE: 2 = CK
Maximum Fanout (Rec. SL): All : - K
- FJ1S: 28
- FJ1SD2:56
Gate Count: = Tl
-RJ1s: 11 B—TE ON [o—a
- FJ1SD2:12
Symbol
J K Tl TE CK | Qn+l QNn+1
0 1 X 0 na 0 1
1 0 X 0 na 1 0
0 0 X 0 A Qn QNn
1 1 X 0 na QNn Qn
X X X X U Qn QONn
X X 0 1 A 0 1
X X 1 1 A 1 0
Truth Table
CK
B 43{D
. %*:*D n AT
AT — —
N 1 ;E(
Q
ATi

s

}? T
J _ . ¥;

‘ 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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.47 0.39 + 0.039*SL 0.40 + 0.037*SL 0.40 + 0.036*SL
tPHL 0.48 0.42 + 0.029*SL 0.46 + 0.019*SL 0.51 + 0.016*SL

CK1oQ R 0.25 0.09 + 0.081*SL 0.08 + 0.083°SL 0.06 + 0.084°SL
tF 0.17 0.10 + 0.037*SL 0.12 + 0.031*SL 0.10 + 0.032*SL
tPLH 0.59 0.52 + 0.036*SL 0.52 +0.036*SL 0.52 + 0.036*SL
tPHL 0.51 0.47 + 0.021*SL 0.48 + 0.017*SL 0.49 + 0.016*SL

CKto QN R 0.24 0.07 + 0.084*SL 0.07 + 0.083*SL 0.05 + 0.084*SL
tF 0.13 0.07 + 0.031*SL 0.07 + 0.031*SL 0.04 +0.033*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FJ1S Timinq Requirements
[Values for typical process, 25.00°C, 3.30V]
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 0.506
Input Setup Time (K to CK) tsuU 0.452
Input Setup Time (TE to CK) tSU 0.670
Input Setup Time (Tl to CK) tSuU 0.670
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %(iliyz[%sf)] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.46 0.42 +0.021*SL 0.42 +0.019*SL 0.43 + 0.018*SL
tPHL 0.48 0.45 +0.018*SL 0.47 +0.012*SL 0.53 + 0.009*SL

CK1oQ R 0.17 0.09 + 0.039°SL 0.09 + 0.042°SL 0.07 + 0.043"SL
tF 0.16 0.11 + 0.021*SL 0.13 + 0.016*SL 0.14 + 0.015*SL
tPLH 0.63 0.59 + 0.017*SL 0.59 + 0.018*SL 0.58 + 0.018*SL
tPHL 0.55 0.53 +0.012*SL 0.54 + 0.009*SL 0.56 + 0.008*SL

CKtoON R 0.16 0.10 + 0.031°SL 0.07 + 0.041°SL 0.06 + 0.042"SL
tF 0.12 0.09 +0.013*SL 0.08 +0.016*SL 0.09 + 0.016*SL
*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00< SL
FJ1SD2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.506
Input Setup Time (K to CK) tSU 0.452
Input Setup Time (TE to CK) tSU 0.670
Input Setup Time (Tl to CK) tSU 0.670
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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 FJZ
Input Loading (SL): —J O —a
-J, K, CK: 1
-RN: 2 B> CK
Maximum Fanout (Rec. SL): All :
- FJ2D2:56 R
Gate Count:
-FJ2: 10
-FJ2D2: 11
Symbol
J K RN CK | OQn+l  OQNn+l
0 1 1 e 0 1
1 0 1 e 1 0
0 0 1 e Qn QNn
1 1 1 e QNn Qn
X X 1 U Qn QNn
X X 0 X 0 1
Truth Table
4 AD
CK n n
4{
4 l
ﬁ‘“ . ] i N
g and2
I = . ui uwi
: {}E —5 ¢
Eﬂ s Q
< ] 1
L e |
T
,:<
|

RN

Schematic
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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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Eﬂa:yz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.68 0.60 + 0.041*SL 0.62 + 0.036*SL 0.62 + 0.036*SL
tPHL 0.54 0.48 + 0.027*SL 0.51 + 0.018*SL 0.55 + 0.016*SL

CKtoQ R 027 0.12 + 0.078"SL 0.11 + 0.082"SL 0.07 + 0.084"SL
tF 0.17 0.09 + 0.040*SL 0.12 + 0.030*SL 0.09 + 0.032*SL
tPHL 0.45 0.39 + 0.030*SL 0.43 + 0.018*SL 0.46 + 0.016*SL

RNt Q i 0.20 0.13 + 0.035*SL 0.15 + 0.028*SL 0.08 + 0.032*SL
tPLH 0.42 0.34 + 0.038*SL 0.34 + 0.036*SL 0.35 + 0.036*SL
tPHL 0.44 0.40 + 0.023*SL 0.41 + 0.017*SL 0.43 + 0.016*SL

CKto QN R 0.24 0.08 + 0.082"SL 0.07 + 0.084*SL 0.06 + 0.085*SL
tF 0.14 0.08 + 0.029*SL 0.07 + 0.032*SL 0.06 + 0.033*SL
tPLH 0.63 0.55 + 0.039*SL 0.56 + 0.036*SL 0.56 + 0.036*SL
RN to QN R 0.25 0.09 + 0.079*SL 0.08 + 0.083*SL 0.05 + 0.085*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FJ2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
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 Setup Time (J to CK) tSuU 0.397
Input Setup Time (K to CK) tSU 0.342
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.73 0.68 +0.021*SL 0.69 +0.019*SL 0.70 + 0.018*SL
tPHL 0.57 0.54 +0.018*SL 0.56 + 0.011*SL 0.60 + 0.009*SL

CK1oQ R 0.19 0.11 + 0.041*SL 0.11 + 0.041*SL 0.10 + 0.042*SL
tF 0.15 0.11 + 0.021*SL 0.12 +0.016*SL 0.13 + 0.015*SL
tPHL 0.45 0.41 + 0.020*SL 0.44 +0.011*SL 0.49 + 0.008*SL

RN10Q F 0.18 0.15 + 0.019°SL 0.16 + 0.014°SL 0.14 + 0.015"SL
tPLH 0.41 0.37 + 0.020*SL 0.37 + 0.019*SL 0.38 + 0.018*SL
tPHL 0.45 0.42 +0.016*SL 0.44 + 0.010*SL 0.47 + 0.009*SL

CKtoON R 0.16 0.08 + 0.044°SL 0.08 + 0.041°SL 0.06 + 0.043"SL
tF 0.13 0.09 + 0.019*SL 0.10 + 0.016*SL 0.09 + 0.016*SL
tPLH 0.62 0.58 + 0.020*SL 0.59 + 0.018*SL 0.59 + 0.018*SL
RN1o QN R 0.17 0.10 + 0.036"SL 0.08 + 0.042*SL 0.06 + 0.043°SL
*Rangel : SL < 3.00, *Range2:3.00 = SL <20.00, *Range3:20.00< SL
FJ2D2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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 Setup Time (J to CK) tSU 0.397
Input Setup Time (K to CK) tSU 0.342
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, Tl, TE, RN
Outputs: Q, QN FJZ25
Input Loading (SL): . Q=
-J, K, CK, Tl 1 = CK
-TE,RN: 2 Bk
Maximum Fanout (Rec. SL): All :
- FJ2S: 28 i
- FJ2SD2: 56 BTE Ry GNp—a
Gate Count:
- FJ2S: 12
- FJ2SD2: 13 Symbol
J K RN TI TE CK Qn+1 ONn+1
0 1 1 X 0 e 0 1
1 0 1 X 0 na 1 0
0 0 1 X 0 e Qn QNn
1 1 1 X 0 A QNn Qn
X X 1 X 0 U Qn QNn
X X 0 X X X 0 1
X X 1 0 1 A 0 1
X X 1 1 1 na 1 0
Truth Table
Ck
A
TE —9
Hl —— T
e el T et

A

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, 3.30V, when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Tiyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.56 0.48 + 0.043*SL 0.49 + 0.038*SL 0.51 + 0.038*SL
tPHL 0.50 0.44 + 0.031*SL 0.47 + 0.019*SL 0.53 + 0.016*SL

CK1oQ R 0.28 0.10 + 0.091*SL 0.12 + 0.086*SL 0.08 + 0.088"SL
tF 0.18 0.11 + 0.038*SL 0.13 + 0.031*SL 0.11 + 0.032*SL
tPHL 0.47 0.41 + 0.032*SL 0.45 + 0.018*SL 0.50 + 0.016*SL

RN10Q = 0.21 0.15 + 0.032*SL 0.15 + 0.029*SL 0.10 + 0.032*SL
tPLH 0.62 0.55 + 0.037*SL 0.55 + 0.037*SL 0.55 + 0.037*SL
tPHL 0.61 0.57 + 0.020*SL 0.58 + 0.017*SL 0.59 + 0.016*SL

CKto QN R 0.24 0.07 + 0.086*SL 0.07 + 0.086*SL 0.05 + 0.087*SL
tF 0.14 0.07 + 0.034*SL 0.08 + 0.031*SL 0.06 + 0.032*SL
tPLH 0.60 0.53 + 0.038*SL 0.53 + 0.037*SL 0.52 + 0.037*SL
RN 1o QN R 0.25 0.08 + 0.085*SL 0.08 + 0.085*SL 0.05 + 0.086*SL
*Rangel : SL < 3.00, *Range2:3.00 =< SL <20.00, *Range3:20.00< SL
FJ2S Timingf Requirements
[Values for typical process, 25.00°C, 3.30V]
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 0.506
Input Setup Time (K to CK) tSU 0.452
Input Setup Time (TE to CK) tSU 0.670
Input Setup Time (Tl to CK) tSuU 0.670
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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %T_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.55 0.50 + 0.024*SL 0.52 + 0.020*SL 0.54 + 0.019*SL
tPHL 0.50 0.47 + 0.018*SL 0.48 + 0.012*SL 0.54 + 0.009*SL

CKoQ R 0.20 0.12 + 0.043°SL 0.12 + 0.044°SL 0.10 + 0.044*SL
tF 0.16 0.13 + 0.016*SL 0.13 + 0.017*SL 0.15 + 0.016*SL
{PHL 0.47 0.43 + 0.020*SL 0.46 + 0.011*SL 0.51 + 0.009*SL
RN10Q i 0.19 0.16 + 0.018"SL 0.17 + 0.015*SL 0.15 + 0.016*SL
tPLH 0.65 0.62 +0.017*SL 0.62 + 0.018*SL 0.61 + 0.018*SL
tPHL 0.66 0.64 + 0.012*SL 0.64 + 0.010*SL 0.67 + 0.008*SL
CK1o ON R 0.16 0.10 + 0.032*SL 0.07 + 0.041*SL 0.06 + 0.042°SL
tF 0.13 0.10 + 0.016*SL 0.10 + 0.015*SL 0.09 + 0.016*SL
tPLH 0.63 0.60 + 0.016*SL 0.59 + 0.018*SL 0.59 + 0.018*SL
RN to QN R 0.17 0.09 + 0.037°SL 0.08 + 0.041°SL 0.06 + 0.042*SL
*Rangel : SL <3.00, *Range2:3.00 < SL <20.00, *Range3:20.00 < SL
FJ2SD2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
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) tSuU 0.506
Input Setup Time (K to CK) tSU 0.452
Input Setup Time (TE to CK) tSuU 0.670
Input Setup Time (Tl to CK) tSU 0.670
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

HDA10000-3.3V/3.3V

Input Loading (SL): SN
-J, K, CK: 1 — A —
- SN, RN: 2 FJ4
Maximum Fanout (Rec. SL): All : =K
-FJ4:. 28
- FJ4D2:56 — K RN OGN o—a
Gate Count:
-FJ4: 11
J K RN SN CK Qn+1 QNn+1
0 1 1 1 [ 0 1
1 0 1 1 [ 1 0
0 0 1 1 A Qn QNn
1 1 1 1 A QONn Qn
X X 1 1 U Qn QNN
X X 0 1 X 0 1
X X 1 0 X 1 0
X X 0 0 X 0 0
Truth Table
B #D
Ck Hn "
_{
ﬁ; i
: nand2 p—- : neng 2 p— N
e >—{ ] e
B & @
o :
i I 1
D e |
T
—
K | D Schematic
BN
SN
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %iliyg[%sé] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.64 0.56 + 0.039"SL 0.58 + 0.036"SL 0.57 + 0.036"SL
SNt Q R 0.27 0.11 + 0.080"SL 0.10 + 0.082*SL 0.07 + 0.084*SL
tPLH 0.69 0.61 + 0.0417SL 0.62 + 0.036*SL 0.62 + 0.036"SL
tPHL 0.60 0.54 + 0.027*SL 0.57 + 0.018*SL 0.61 + 0.016*SL
CKwoQ R 0.28 0.11 + 0.081*SL 0.11 + 0.082*SL 0.07 + 0.084*SL
i 017 0.11 + 0.034*SL 0.12 + 0.031%SL 0.09 + 0.032*SL
PLH 0.31 0.23 + 0.042SL 0.24 + 0.036*SL 0.25 + 0.036"SL
tPHL 0.46 0.40 + 0.031"SL 0.44 + 0.018*SL 0.48 + 0.016*SL
RNt Q R 0.28 0.13 + 0.078"SL 0.12 + 0.081*SL 0.07 + 0.084*SL
iF 0.20 0.14 + 0.032SL 0.15 + 0.029*SL 0.09 + 0.032*SL
tPLH 0.22 0.13 + 0.043*SL 0.15 + 0.036*SL 0.14 + 0.037*SL
tPHL 0.38 0.33 + 0.026"SL 0.36 + 0.018*SL 0.39 + 0.016SL
SN to QN R 0.27 0.12 + 0.078"SL 0.11 + 0.082"SL 0.06 + 0.084*SL
tF 017 0.11 + 0.031"SL 0.11 + 0.031%SL 0.08 + 0.033*SL
tPLH 0.47 0.39 + 0.040*SL 0.40 + 0.037*SL 0.41 + 0.036*SL
tPHL 0.45 0.40 + 0.024*SL 0.42 + 0.017*SL 0.44 + 0.016*SL
CKto QN R 0.25 0.09 + 0.082"SL 0.08 + 0.083"SL 0.06 + 0.084*SL
tF 0.15 0.08 + 0.034*SL 0.08 + 0.032*SL 0.07 + 0.033*SL
tPLH 0.68 0.60 + 0.039*SL 0.61 + 0.036*SL 0.61 + 0.036*SL
RN to QN R 0.26 0.10 + 0.077°SL 0.09 + 0.083*SL 0.06 + 0.084*SL

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

FJ4 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]

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 0.397
Input Setup Time (K to CK) tSU 0.342
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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter Dsiliyz[r(])%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.69 0.65 + 0.020"SL 0.66 + 0.018"SL 0.66 + 0.018*SL
SNt Q R 0.21 0.13 + 0.040*SL 0.13 + 0.040*SL 0.09 + 0.042*SL
tPLH 0.73 0.69 + 0.020"SL 0.70 + 0.019"SL 0.71 + 0.018*SL
tPHL 0.64 0.61 + 0.016"SL 0.62 + 0.011°SL 0.67 + 0.009"SL
CKoQ R 0.20 0.12 + 0.041°SL 0.12 + 0.041*SL 0.10 + 0.042*SL
i 0.16 0.12 + 0.020"SL 0.13 + 0.015"SL 0.13 + 0.016"SL
tPLH 0.30 0.26 + 0.022*SL 0.27 + 0.019*SL 0.29 + 0.018*SL
tPHL 0.46 0.42 + 0.020"SL 0.44 + 0.011°SL 0.50 + 0.008*SL
RNt Q R 0.21 0.12 + 0.044*SL 0.13 + 0.040*SL 0.11 + 0.041°SL
tF 0.18 0.14 + 0.020"SL 0.16 + 0.014*SL 0.16 + 0.014*SL
tPLH 0.22 0.18 + 0.021°SL 0.18 + 0.019"SL 0.20 + 0.018*SL
tPHL 0.39 0.36 + 0.016"SL 0.38 + 0.011°SL 0.42 + 0.009"SL
SNt QN R 0.20 0.13 + 0.035*SL 0.11 + 0.041%SL 0.09 + 0.042*SL
IF 0.16 0.13 + 0.014*SL 0.13 + 0.015"SL 0.12 + 0.016"SL
tPLH 0.47 0.43 + 0.022"SL 0.43 + 0.019"SL 0.44 + 0.018*SL
tPHL 0.45 0.42 + 0.017*SL 0.44 + 0.010*SL 0.47 + 0.009*SL
CKtoQN R 0.18 0.10 + 0.041*SL 0.09 + 0.042*SL 0.07 + 0.043*SL
IF 0.13 0.09 + 0.018*SL 0.10 + 0.016"SL 0.09 + 0.016*SL
tPLH 0.68 0.63 + 0.023"SL 0.65 + 0.019"SL 0.66 + 0.018*SL
RN to QN R 0.19 0.11 + 0.041"SL 0.11 + 0.041"SL 0.08 + 0.043*SL

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

FJ4AD2 Timing Requirements

Values for typical process, 25.00°C, 3.30V]

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) tsuU 0.397
Input Setup Time (K to CK) tSU 0.342
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FJAS/FJASD2
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 I
Input Loading (SL):
-J, K, CK, Tl 1 SN
-TE, SN, RN: 2 — Qr—=a
Maximum Fanout (Rec. SL): All : > CK
- FJ4s: 28 K Fu4s
- FJ4SD2: 56 -
Gate Count: = T ay ON
- RFJ4S: 13
- FJASD2: 14 I
Symbol
J K RN SN Tl TE CK Qn+1 QNn+1
0 1 1 1 X 0 A 0 1
1 0 1 1 X 0 A 1 0
0 0 1 1 X 0 na On QNn
1 1 1 1 X 0 [ QONn 0n
X X 1 1 X 0 U 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 A 0 1
X X 1 1 1 1 A 1 0
Truth Table

CKk —————

TE —§

ﬁ LL

Isrpe i #

1
| = s
ﬁ ST ’_L@; Y mJ [?@— ’
i
Y
J

s

\1 QN
) Nl ’
4,‘1
| Schematic
K : s
BN
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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, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %Eﬂa:yg[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
tPLH 0.78 0.70 + 0.040"SL 0.71 + 0.036"SL 0.71 + 0.036*SL
SNt Q R 0.28 0.13 + 0.079*SL 0.12 + 0.082*SL 0.07 + 0.084*SL
tPLH 0.56 0.47 + 0.043"SL 0.49 + 0.037°SL 0.51 + 0.036*SL
tPHL 053 0.47 + 0.031°SL 0.50 + 0.019"SL 0.56 + 0.016*SL
CKwoQ R 0.28 0.10 + 0.087*SL 0.12 + 0.082"SL 0.08 + 0.084*SL
i 0.18 0.11 + 0.036"SL 0.12 + 0.031"SL 011 + 0.032*SL
tPLH 0.32 0.24 + 0.039*SL 0.25 + 0.037°SL 0.26 + 0.036"SL
tPHL 0.46 0.40 + 0.031"SL 0.44 + 0.019"SL 0.49 + 0.016*SL
RNt Q R 0.29 0.13 + 0.080*SL 0.13 + 0.082"SL 0.07 + 0.084*SL
i 0.20 0.14 + 0.033"SL 0.15 + 0.030"SL 0.11 + 0.032*SL
tPLH 0.22 0.13 + 0.042"SL 0.15 + 0.036*SL 0.15 + 0.036"SL
tPHL 0.37 0.32 + 0.026"SL 0.34 + 0.017°SL 0.36 + 0.016*SL
SNt QN R 027 0.10 + 0.082*SL 0.10 + 0.082*SL 0.06 + 0.084*SL
iF 017 0.10 + 0.034"SL 0.11 + 0.030"SL 0.07 + 0.032*SL
PLH 0.71 0.63 + 0.038"SL 0.64 + 0.036"SL 0.64 + 0.036*SL
tPHL 0.61 0.56 + 0.024*SL 0.58 + 0.017°SL 0.60 + 0.016*SL
CKtoQN R 0.25 0.09 + 0.080"SL 0.09 + 0.083*SL 0.06 + 0.084*SL
iF 0.14 0.08 + 0.031"SL 0.08 + 0.031"SL 0.06 + 0.032"SL
tPLH 0.64 0.57 + 0.036"SL 0.57 + 0.036"SL 0.57 + 0.036*SL
RN to QN R 0.26 0.10 + 0.080*SL 0.09 + 0.082"SL 0.06 + 0.084*SL

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

FJAS Timinq Requirements
Values for typical process, 25.00°C, 3.30V]
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 (TI to CK) tHD 0.000
Input Setup Time (J to CK) tSU 0.506
Input Setup Time (K to CK) tSU 0.506
Input Setup Time (TE to CK) tSU 0.725
Input Setup Time (Tl to CK) tSU 0.725
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FJ4S
JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 1X Drive

FJ4S Timingf Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Recovery Time (RN) tRC 0.139
Recovery Time (SN) tRC 0.139
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FJA4SD2
JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 2X Drive

FJ4ASD2 Switching Characteristics

[Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)

Path Parameter %?_Ia:yz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
PLH 0.77 0.73 + 0.023"SL 0.74 + 0.019"SL 0.75 + 0.018"SL
SNtoQ R 0.22 0.15 + 0.037*SL 0.13 + 0.041%SL 0.10 + 0.042*SL
tPLH 0.55 0.51 + 0.023"SL 0.52 + 0.020"SL 0.55 + 0.018"SL
tPHL 0.53 0.49 + 0.018*SL 0.51 + 0.012*SL 0.57 + 0.009*SL
CKwoQ R 0.21 0.11 + 0.048*SL 0.13 + 0.041%SL 0.11 + 0.042*SL
tF 0.17 0.14 + 0.016*SL 0.13 + 0.017*SL 0.16 + 0.015*SL
tPLH 0.31 0.26 + 0.024"SL 0.27 + 0.019"SL 0.29 + 0.018*SL
tPHL 0.46 0.41 + 0.022*SL 0.44 + 0.012*SL 0.50 + 0.009*SL
RNt Q R 0.22 0.14 + 0.040*SL 0.14 + 0.041%SL 0.12 + 0.042*SL
tF 0.19 0.15 + 0.020*SL 0.17 + 0.015*SL 0.15 + 0.015*SL
tPLH 0.22 0.17 + 0.022"SL 0.18 + 0.019"SL 0.19 + 0.018"SL
tPHL 0.38 0.34 + 0.016"SL 0.36 + 0.010"SL 0.39 + 0.009"SL
SNto QN R 0.19 0.12 + 0.035*SL 0.11 + 0.041%SL 0.09 + 0.042*SL
tF 0.16 0.12 + 0.018"SL 0.13 + 0.015"SL 0.13 + 0.015"SL
tPLH 0.75 0.72 + 0.018*SL 0.72 + 0.018*SL 0.72 + 0.018*SL
tPHL 0.66 0.63 + 0.013"SL 0.64 + 0.010"SL 0.67 + 0.008"SL
CKto QN R 0.19 0.10 + 0.041*SL 0.11 + 0.040°SL 0.07 + 0.042*SL
tF 0.13 0.09 + 0.017°SL 0.10 + 0.016"SL 0.09 + 0.016"SL
tPLH 0.69 0.65 + 0.017*SL 0.65 + 0.018"SL 0.65 + 0.018*SL
RN to QN R 0.19 0.11 + 0.036*SL 0.10 + 0.041%SL 0.07 + 0.042*SL

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

FJ4SD2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]

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) tSU 0.506
Input Setup Time (K to CK) tsuU 0.506
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FJA4SD2
JK Flip-Flop with Reset, Set, Scan, Positive Edge Trigger, 2X Drive

FJASD2 Timing Requirements
Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Input Setup Time (TE to CK) tSU 0.725
Input Setup Time (Tl to CK) tSu 0.725
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):

FTZ

B—>CK gy QN

-CK: 1
-RN: 2
Maximum Fanout (Rec. SL): All :
-FT2: 28
- FT2D2:56
Gate Count:
-FT2: 7
- FT2D2:8
RN CK Qn+1 QNn+1
1 na QNn Qn
0 X 0 1
Truth Table
g _4p
CK . .
i L]

Symbol

RN

Schematic

HDA10000-3.3V/3.3V
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FT2

Toggle Flip-Flop with Reset, Positive Edge Trigger, 1X Drive

FT2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_liyz[%%] Delay Equations [ns]

' Rangel* Range2* Range3*
tPLH 0.63 0.56 + 0.038*SL 0.56 + 0.036*SL 0.56 + 0.036*SL
tPHL 0.49 0.44 + 0.023*SL 0.46 + 0.017*SL 0.48 + 0.016*SL

CKtoQ R 0.25 0.09 + 0.083"SL 0.09 + 0.082*SL 0.05 + 0.084"SL
tF 0.14 0.07 + 0.036*SL 0.09 + 0.030*SL 0.06 + 0.032*SL
tPHL 0.39 0.34 + 0.026*SL 0.36 + 0.017*SL 0.39 + 0.016*SL

RN10Q i 0.18 0.12 + 0.030*SL 0.12 + 0.029*SL 0.07 + 0.032*SL
tPLH 0.42 0.34 + 0.038*SL 0.35 + 0.037*SL 0.35 + 0.036*SL
tPHL 0.44 0.40 + 0.023*SL 0.41 + 0.017*SL 0.44 + 0.016*SL

CKto QN R 0.24 0.08 + 0.080"SL 0.07 + 0.084*SL 0.05 + 0.085"SL
tF 0.14 0.08 + 0.029*SL 0.07 + 0.032*SL 0.06 + 0.033*SL
tPLH 0.62 0.55 + 0.039*SL 0.55 + 0.036*SL 0.56 + 0.036*SL
RN to QN R 0.24 0.09 + 0.077*SL 0.07 + 0.084*SL 0.05 + 0.085*SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FT2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.000
Pulse Width Low (RN) tPWL 0.000
Pulse Width High (CK) tPWH 0.000
Recovery Time (RN) tRC 0.000
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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, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter Ds(eLliyz[%%] Delay Equations [ns]
' Rangel* Range2* Range3*
{PLH 0.68 0.64 + 0.021*SL 0.65 + 0.018*SL 0.64 + 0.018*SL
tPHL 0.53 0.50 + 0.017*SL 0.52 + 0.010*SL 0.55 + 0.008*SL
CK1oQ R 0.19 0.11 + 0.039"SL 0.11 + 0.040"SL 0.08 + 0.042*SL
tF 0.13 0.08 + 0.023*SL 0.10 + 0.015*SL 0.09 + 0.016*SL
{PHL 0.40 0.36 + 0.017*SL 0.38 + 0.011*SL 0.43 + 0.008*SL
RN10Q tF 0.16 0.13 + 0.018*SL 0.14 + 0.014*SL 0.12 + 0.015"SL
tPLH 0.41 0.37 + 0.021*SL 0.38 + 0.018*SL 0.38 + 0.018*SL
{PHL 0.45 0.43 + 0.014*SL 0.44 + 0.010*SL 0.47 + 0.009*SL
CKto QN R 0.17 0.08 + 0.042*SL 0.08 + 0.042*SL 0.06 + 0.043*SL
tF 0.14 0.10 + 0.016*SL 0.10 + 0.016*SL 0.11 + 0.016*SL
tPLH 0.62 0.59 + 0.017*SL 0.58 + 0.019*SL 0.60 + 0.018*SL
RN to QN R 0.17 0.10 + 0.034*SL 0.08 + 0.042°SL 0.06 + 0.043°SL
*Rangel : SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 < SL
FT2D2 Timing Requirements
[Values for typical process, 25.00°C, 3.30V]
Parameter Symbol Value [ns]
Pulse Width Low (CK) tPWL 0.000
Pulse Width Low (RN) tPWL 0.000
Pulse Width High (CK) tPWH 0.000
Recovery Time (RN) tRC 0.000
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