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Introduction

How the Databook is Organized

This databook describes the more than 200 macros available for
use with the Atmel AT6000 Series of field-programmable gate
arrays (FPGAs). The databook is split into two binders: Macro
Library Volume 1 and Macro Library Volume 2. Volume 1
contains the set of "Functions" macros and Volume 2 contains
the set of "Input/Output” macros. Macros are listed
alphabetically in each volume. Symbol, schematic and truth
table are provided for each macro, as are pin-to-pin propagation
delays and setup and hold times. Each macro is available in two
speeds: fast (-2) and slow (-4). Volume 2 also contains the
physical layout drawing for each macro. Refer to Volume 2 for
additional information.

Macro Naming Conventions

Macro names are abbreviated descriptions of the macro's
function. For example, a 3-input XOR gate is named XO3. The
"XO" refers to the XOR function, the "3" refers to the number of
inputs. An "L" at the end of a name indicates active low, while
an "H" denotes active high. For example, DC24L is a 2-to-4
decoder with active low outputs. Macros ending in "ST" can be
cascaded to create functions of arbitrary bit length. For example,
two SRPST (Shift Register with Parallel Load Stage) macros can
be cascaded together to create a 3-bit shift register. Input and
output macros use their own set of abbreviations:

I = Input

O] = Output

B = Bidirectional

TTL = TTL on input

CMS = CMOS on input

P = Pull-up on pad

D = Full drive

S = Standard slew rate
F = Fast slew rate
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Introduction

Open collector
Tri-state enable (z2)

oC
EN

For example, BTTLDF is a fast, bidirectional TTL input with
full drive output.

Truth Table Conventions

The following conventions are used in the Truth Tables:

z = Tri-State
w1l = Weak logical "one"
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Introduction

Transient Output Characteristics

The functions, MUX, ORT and ORL are single cells configured
with a two-input XOR gate and display transient output
characteristics.

The output of MUX may not be constant when the select signal
is toggled, even if the DO and D1 signals are both the same
value. The value of ORT may not be a constant 1, even if the A
input is a constant 1 and the B input is toggling. Similarly, the
output of ORL may not be a constant 1, even if the B input is a
constant 1 and the A input is toggling.

Macros that use MUX, ORT and ORL as building blocks also

display transient output characteristics. An asterisk appears in
the Viewlogic symbol of these macros.
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Introduction

Building Complex Functions From Macros

Two-cell-per-bit counter with parallel load. CRPST and

CRP4 can be combined to make two-cell-per-bit counters with
parallel load. Connect the RCI pin of the least-significant bit to
the active-low load signal in CRPST. CRPST uses two cells.
The first cell is configured as a multiplexer, the second is a D-
type flip-flop preceded by an XOR. With one of the inputs to the
XOR active low, loaded data goes through the XOR and is
passed to the flip-flop.

CARRY_OUT

CARRY_IN

If the counter is to be loaded automatically when the maximum
count is reached, the carry-out signal is first inverted and then
connected to the load pin. When maximum count is reached, the
carry-out signal goes high. Since the load signal must be active
low, the inverted signal enables the load operation. Since the
inverted carry-out signal is fed back into the carry-in pin, a
feedback loop is created and the circuit turns into a ring
oscillator. In order to avoid this, the carry-out signal should be
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registered first before inverting it. By doing this, when
maximum count is reached, the load operation is carried out
first. Then on the following clock cycle, the carry-out signal is
inverted, which causes the counter to resume operation.

Ripple-carry counter of arbitrary length and n number of

bits. Ripple-carry counters are made using CR0O, CR1 and
CRST. Connect the QO output of CRO to the RCI input of CR1,
and connect the RCO output of CR1 to the RCI input of CRST.
For counters with parallel load, use CRPST instead of CRST.

Shift register of arbitrary length and n number of bits. A

shift register of any size is made by cascading a series of FD (D-
type flip-flop) macros. Simply connect the Q output of the first
flip-flop into the D input of the next. The shift register macros
(SRP4 and SRPST) use FD as a building block and can be used
to make more complex shift registers. To create a 5-bit shift
register with parallel load, connect the Q3 output of SRP4 to the
Sl input of SRPST. Some or all of the bits in a shift register can
be made loadable.
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Introduction

For More Information

Assistance with any matter related to B8 can be
obtained by the following methods:

1. Calling Customer Service 408.436.411%etweerd
am and pm, Pacific Standard Time.

2. Sending electronic mail to fpga@atmel.com.
3. Using the bulletin board by callyv08.436.4309
4. Faxing t0408.436.4200

5. Writing to:

Atmel Customer Service
2325 Orchard Parkway
San JoseCA 95131
USA
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AN2 - 2-Input AND

AN2 - 2-Input AND

Symbol
Rectangular Area: 1x1 cells
Number of Cells: 1
AN2
Schematic
PANZ2
AR
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AN2 - 2-Input AND

Truth Table
Input Output
A B Q
0 0 0
0 1 0
1 0 0
1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 040 070 1.10 040 070 1.10
B-Q 040 070 1.10 050 0.80 1.20

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 1.00 130 170 1.00 120 170
B-Q 1.00 130 170 140 160 210
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AN2INV - 2-Input AND with Inverted Input (A*B")

AN2INV - 2-Input AND with Inverted Input (A*B')

Symbol

Rectangular Area: 1x1 cells
AN2I NV Number of Cells: 1

L

[

Schematic
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AN2INV - 2-Input AND with Inverted Input (A*B")

Truth Table

Input Output
A B Qo0 QIN

==
= =)
- o o o
= N = I

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QO 040 070 1.10 040 070 1.10
B - Q0 040 070 1.10 050 080 1.20
B - QIN 070 110 150 090 130 170

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - Q0 100 130 170 100 120 170
B - Q0 100 130 170 140 160 210
B - QIN 150 180 230 170 200 240
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AN2L - 2-Input AND (AB')

AN2L - 2-Input AND (AB')

Symbol

Rectangular Area: 1x1 cells
Number of Cells: 1

—q

Schematic
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AN2L - 2-Input AND (AB')

Truth Table
Input Output
A BN Q
0 0 0
0 1 0
1 0 1
1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
BN - Q 080 110 150 090 130 1.80
A-Q 040 070 1.10 040 070 1.10

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
BN - Q 150 1.80 240 160 200 250
A-Q 1.00 120 170 090 120 1.60
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AN3 - 3-Input AND

AN3 - 3-Input AND

Symbol

Rectangular Area: 1x1 cells
Number of Cells: 1

e

Schematic

o w
cml
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AN3 - 3-Input AND

Truth Table
Input Output
A B C Q
0 X X 0
X 0 X 0
X X 0 0
1 1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 060 120 190 080 150 220
B-Q 060 120 190 080 150 220
C-Q 060 120 190 090 160 230

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 170 210 290 180 230 3.00
B-Q 170 210 290 180 230 3.00
C-Q 170 210 290 220 270 3.40

ML-14



AN4 - 4-Input AND

AN4 - 4-Input AND

Symbol

Rectangular Area: 2x1 cells
Number of Cells: 2

-

Schematic
PANZ2
" _me
~ PANS3
cm——
C.
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AN4 - 4-Input AND

Truth Table
Input Output
A B C D Q
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

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 128 249 390 169 311 452
B-Q 128 249 390 169 311 452
C-Q 128 249 390 179 320 462
D-Q 060 120 190 080 150 220

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 347 429 592 368 471 6.15
B-Q 347 429 592 368 471 6.15
C-Q 347 429 592 408 511 6.55
D-Q 170 210 290 180 230 3.00
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ANS - 5-Input AND

ANS - 5-Input AND

Symbol

Rectangular Area: 2x1 cells

Number of Cells; 2

e

Schematic

DR
Em PANS
‘ \ ke
ER
—
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ANS - 5-Input AND

Truth Table
Input Output
A B C D E Q
0 X X X X 0
X 0 X X X 0
X X 0 X X 0
X X X 0 X 0
X X X X 0 0
1 1 1 1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
E-Q 060 120 190 090 160 230
D-Q 060 120 190 080 150 220
C-Q 128 249 390 179 320 462
B-Q 128 249 390 169 311 452
A-Q 128 249 390 169 311 452

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
E-Q 170 210 290 220 270 340
D-Q 170 210 290 180 230 3.00
C-Q 347 429 592 408 511 6.55
B-Q 347 429 592 368 471 6.15
A-Q 347 429 592 368 471 6.15
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ANG - 6-Input AND

ANG - 6-Input AND

Symbol

ANG

Schematic

N Rectangular Area: 3x1 cells
Number of Cells: 3

PANZ

PANS
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ANG - 6-Input AND

Truth Table
Input Output
A B C D E F Q
0 X X X X X 0
X 0 X X X X 0
X X 0 X X X 0
X X X 0 X X 0
X X X X 0 X 0
X X X X X 0 0
1 1 1 1
Switching Speeds for -2ns Parts
Rise Fall
Pin Min Typ Max Min Typ Max
F-Q 060 1.20 190 080 150 220
E-Q 128 249 390 179 320 4.62
D-Q 128 249 3.90 169 311 452
C-0Q 196 3.78 5.90 268 481 694
B-Q 196 3.78 5.90 258 471 684
A-Q 196 378 5.90 258 471 684
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ANG - 6-Input AND

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
F-Q 170 210 290 180 230 3.00
E-Q 347 429 592 408 511 6.55
D-Q 347 429 592 368 471 6.15
C-Q 524 648 894 596 752 971
B-Q 524 648 894 556 7.12 931
A-Q 524 648 894 556 7.12 931
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ANS - 8-Input AND

ANS - 8-Input AND

Symbol

— Rectangular Area: 4x1 cells
— Number of Cells: 4

o)

Schematic
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ANS - 8-Input AND

Truth Table

Input Output
A B C D E F G H Q

0 X X X X X X X 0

X 0 X X X X X X 0

X X 0 X X X X X 0

X X X 0 X X X X 0

X X X X 0 X X X 0

X X X X X 0 X X 0

X X X X X X 0 X 0

X X X X X X X 0 0

1 1 1 1 1 1 1 1 1

Switching Speeds for -2ns Parts
Rise Fall

Pin Min Typ Max Min Typ Max
H-Q 060 120 190 080 150 220
G-0Q 128 249 390 179 320 4.62
F-Q 128 249 3.90 169 311 452
E-Q 196 3.78 5.90 268 481 694
D-Q 196 3.78 5.90 258 471 684
C-0Q 264 507 790 357 641 9.26
B-Q 264 507 790 347 632 9.16
A-Q 264 507 790 347 632 9.16
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ANS - 8-Input AND

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

170 210 290 180 230 3.00
347 429 592 408 511 6.55
347 429 592 368 471 6.15
524 648 894 596 752 971

!

!

!

!

524 648 894 556 712 931
702 867 11.96 784 993 12.86
7.02 867 11.96 744 953 1246
702 867 11.96 744 953 1246

!

> W OO mmTmE I
1
OO0O00 OO0 o0

!

!
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ANXO - 2-Input AND Feeding an XOR

ANXO - 2-Input AND Feeding an XOR

Symbol

Rectangular Area: 1x1 cells
Number of Cells: 1

— -

Schematic

PANXO

e
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ANXO - 2-Input AND Feeding an XOR

Truth Table
Input Output
A B C Q
0 0 0 0
X 0 1 0
0 1 0 1
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 080 140 210 080 150 220
B-Q 080 140 210 080 150 220
C-Q 080 140 210 090 160 230

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 180 230 3.10 250 310 420
B-Q 180 230 3.10 250 310 420
C-Q 180 230 3.10 290 350 4.60
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AO22 - AND-OR Inverter 2-2 Inputs

Symbol

AQ22 - AND-OR Inverter 2-2 Inputs

AOC22

Schematic

Rectangular Area: 2x2 cells
Number of Cells: 4

PND2

-

PND2
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AO22 - AND-OR Inverter 2-2 Inputs

Truth Table
Input Output
A B C D Q
0 X 0 X 0
0 X X 0 0
X 0 0 X 0
X 0 X 0 0

,_\
-
- X
=<
-

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

204 366 559 206 3.67 558
204 3.66 559 206 3.67 558
157 288 4.40 158 288 4.39
157 288 4.40 158 288 4.39

! !

> W O O
1

!

O O O O

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

464 577 1.5 464 588 7.85
464 577 7.5 464 588 7.85
356 448 6.02 356 449 6.02
356 448 6.02 356 449 6.02

! !

> W O O
1

!

O O O O
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AOI22 - AND-OR Inverter 2-2 Inputs

AQI22 - AND-OR Inverter 2-2 Inputs

Symbol

Rectangular Area: 2x2 cells
Number of Cells: 4

— AQ 22

Schematic

c .LPNDZ
PANZ
R

PND2

—
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AOI22 - AND-OR Inverter 2-2 Inputs

Truth Table

Input Output
A B C D QN

0 X 0 X 1

0 X X 0 1

X 0 0 X 1

X 0 X 0 1

1 1 X X 0

X X 1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - QN 196 347 538 204 376 559
C-0QN 196 347 538 204 376 559
B - QN 148 268 4.19 157 299 440
A - QN 148 268 4.19 157 299 440

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - QN 454 568 7.75 474 597 7.85
C-0QN 454 568 7.75 474 597 7.85
B - QN 346 429 592 366 468 6.12
A - QN 346 429 592 366 4.68 6.12
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BCD7SEG - 7-Segment BCD Display (0 to A)

BCD7SEG - 7-Segment BCD Display (0 to 9)

Symbol
BCD7 SEG Rectangular Area: 4x21 cells
Al Number of Cells: 48
___ I DO Bl
— D1 Cl—
— D2 DL
— D3 El—
FlL_
Gl
Truth Table
Input Output
D3 D2 DI DO A B C D E F G
0 0 0 0 1 1 1 1 1 1 0
0 0 0 1 0 1 1 0 0 0 0
0 0 1 0 1 1 0 1 1 0 1
0 0 1 1 1 1 1 1 0 0 1
0 1 0 0 0 1 1 0 0 1 1
0 1 0 1 1 0 1 1 0 1 1
0 1 1 0 0 0 1 1 1 1 1
0 1 1 1 1 1 1 0 0 0 0
1 0 0 0 1 1 1 1 1 1 1
1 0 0 1 1 1 1 0 0 1 1
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BCD7SEG - 7-Segment BCD Display (0 to A)

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D2 - G 244 456 6.78 244 466 6.78
D3 - G 224 356 5.28 206 337 488
D1 -G 244 456 6.88 234 450 6.68
DO - G 339 563 837 351 584 846
D2 - F 294 566 9.10 272 544 867
D3 - F 271 434 647 254 416 6.08
D1 - F 334 588 925 322 588 9.06
DO - F 3.65 6.33 950 349 6.18 937
D2 - E 1.67 298 449 157 288 4.29
D1 - E 221 384 577 223 385 567
D0 - E 177 406 7.36 157 401 7.36
D2 - D 414 780 12.76 377 744 1243
D1-D 313 6.18 1047 274 584 10.05
DO - D 313 6.78 12.06 274 647 11.74
D2 - C 224 356 5.08 206 347 498
D1 - C 090 150 220 080 150 220
DO - C 177 278 3.99 168 268 3.79
D2 - B 080 140 220 070 140 210
D1 - B 157 288 439 157 3.08 449
DO - B 1.67 298 449 157 3.08 449
D2 - A 246 449 6.71 225 437 6.49
D3 - A 266 439 6.31 216 3.88 5.69
D1 - A 214 366 559 206 3.67 548
DO - A 224 418 6.81 206 4.02 6.49
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BCD7SEG - 7-Segment BCD Display (0 to A)

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D2 - G 574 7.07 953 6.24 7.67 10.03
D3 - G 434 548 7.26 444 548 7.34
D1 -G 551 7.02 953 584 742 10.16
DO - G 7.08 885 1191 758 926 12.29
D2 - F 6.72 8.88 1273 6.52 876 12.69
D3 - F 552 6.77 9.10 552 697 917
D1 - F 722 971 1425 722 956 1352
DO - F 799 1041 14.65 796 10.15 13.59
D2 - E 426 528 7.22 367 469 6.21
D1 - E 541 6.66 9.08 522 657 857
D0 - E 466 716 11.62 3.67 648 1081
D2 - D 9.16 1255 18.36 8.73 1243 1853
D1 -D 6.42 9.86 15.70 6.91 10.01 15.26
DO - D 6.52 10.86 18.24 6.91 1090 17.49
D2 - C 464 568 7.36 514 6.38 845
D1 - C 220 270 350 250 310 420
DO - C 357 439 573 407 509 6.73
D2 - B 170 210 290 180 230 3.00
D1 - B 376 468 6.32 377 469 6.21
DO - B 416 5.08 6.72 377 469 6.21
D2 - A 564 7.09 9.8 554 6.88 9.23
D3 - A 535 6.60 859 514 6.38 844
D1 - A 464 567 7.75 474 598 7.95
DO - A 464 658 9.88 514 6.63 9.23
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BCD7SEG - 7-Segment BCD Display (0 to A)

Schematic

[ E—

T,
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BUFFER/BUFFERB - Buffer

Symbol

BUFFER/BUFFERB - Buffer

BUF

— >

Schematic

Rectangular Area: 1x1 cells
Number of Cells: 1

PBUF
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BUFFER/BUFFERB - Buffer

Truth Table
Input Output
A Q
1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 040 070 1.10 040 070 1.10

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 1.00 130 170 1.00 120 1.60
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BUFZ - Tristate Buffer

Symbol

BUFZ - Tristate Buffer

BUFZ

1

Schematic

Rectangular Area: 1x1 cells

Number of Cells: 1

H
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BUFZ - Tristate Buffer

Truth Table
Input Output
OE A Q
X
1 a a

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q 080 141 238 094 167 263
A-Q 130 201 288 144 227 313

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q 227 291 420 322 407 577
A-Q 277 341 480 372 457 6.37
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CD4 - 4-Bit Decade Counter

CD4 - 4-Bit Decade Counter

Symbol
Rectangular Area: 4x15cells
Number of Cells: 19
@7
Qli
(@23 -
(@ cl
T rRcO R
Truth Table
Input Output
R CLK QG Q2 QL Q0 RCO
X 0 0 0 1
X q q q (93*q0)
r present state + 1 (93*q0)'
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CD4 - 4-Bit Decade Counter

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max
R - RCO 252 382 572 - - -

CLK - RCO 292 422 6.12 242 382 562
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 156 182 2.06
CLK - QO 158 181 204 196 222 246
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 156 182 2.06
CLK - Q3 158 181 204 196 222 246
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
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CD4 - 4-Bit Decade Counter

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max
R - RCO 439 589 831 - - -

CLK - RCO 499 649 8091 447 6.08 845
R - Q1.BUS - - - 340 390 4.80
CLK - Q1.BUS 310 3.60 4.40 400 450 540
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 256 292 331
CLK - QO 254 288 324 316 352 391
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 256 292 331
CLK - Q3 254 288 324 316 352 391
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375

ML - 41



CD4 - 4-Bit Decade Counter

Schematic

ML - 42



CDP4 - 4-Bit Decade Counter w/ Parallel Load

CDP4 - 4-Bit Decade Counter w/ Parallel Load

Symbol
copa Rectangular Area: 3x8cells
o | Number of Cells: 23
_ D1 QL
D2 (@ =3
— D3 (@ c I
_Lp
 'rco R
Truth Table
Input Output
R CLK LD D3.D0  Q3.Q0 RCO

0 X X X...X
1 X X X..X
1 r 0 d3...do0
1 r 1 X..X

0.0 wand (g3...q0)
g3...q0

d3...do

present state + 1
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CDP4 - 4-Bit Decade Counter w/ Parallel Load

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max
R - RCO 299 425 581 - - -

CLK - RCO 339 465 621 290 426 571
R - Q0 156 182 2.06
CLK - QO 158 181 204 196 222 246
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q2 156 182 2.06
CLK - Q2 158 181 204 196 222 246
R - Q3 156 182 2.06
CLK - Q3 158 181 204 196 222 246

Switching Speeds for -4ns Parts
Rise Fall

Pin Min  Typ  Max Min  Typ  Max
R - RCO 546 6.58 845 - -

CLK - RCO 6.06 7.18 9.05 554 6.82 858
R - Q0 256 292 331
CLK - QO 254 288 324 316 352 391
R - Q1 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q2 256 292 331
CLK - Q2 254 288 324 316 352 391
R - Q3 - - - 256 292 331
CLK - Q3 254 288 324 316 352 391
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CDP4 - 4-Bit Decade Counter w/ Parallel Load

Schematic
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CJ2 - 2-Bit Johnson Counter

CJ2 - 2-Bit Johnson Counter

Symbol
ci2
(@ o)
1 Ql I
R
Schematic

Rectangular Area: 1x2 cells

Number of Cells; 2

CLK I

PFDN

-

RIE
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CJ2 - 2-Bit Johnson Counter

Truth Table

Input Output
R CLK Q1 Qo0

X 0 0
1 r q0 ql'

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 148 171 193
CLK - QO 149 171 192 188 211 233
R - Q1.BUS 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
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CJ2 - 2-Bit Johnson Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 256 292 331
CLK - Q1 254 288 324 316 352 391
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CJ3 - 3-Bit Johnson Counter

CJ3 - 3-Bit Johnson Counter

Symbol
cl3
(@ o J
QL
('\2 I
o R
Schematic

Rectangular Area: 2x2 cells

Number of Cells: 4

CLK i

D

RE

Q

—(nx

[ = k=%
PFD
R
R
PFEDN
N —
f
k==
I
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CJ3 - 3-Bit Johnson Counter

Truth Table
Input Output
R CLK Q@ Q1 Qo
X 0 0 0
1 r gl q0 g2'

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q2.BUS 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q1.BUS 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 148 171 193
CLK - QO 149 171 192 188 211 233
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CJ3 - 3-Bit Johnson Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
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CJ4 - 4-Bit Johnson Counter

CJ4 - 4-Bit Johnson Counter

Symbol
Rectangular Area: 2x2 cells
cia Number of Cells: 4
(@ o .
QL
(@ ~ 23—
R (;B | I
R
Truth Table
Input Output

R CLK Q3 Q@ QI Qo0

X 0 0 0 0
1 r q2 ql q0 g3
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CJ4 - 4-Bit Johnson Counter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min Typ Max Min Typ Max
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 156 182 206
CLK - Q3 158 181 204 196 222 246
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - QO0.BUS. 180 210 240 230 260 2.90
R - Q0 - - - 148 171 193
CLK - Q0 149 171 192 188 211 233
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CJ4 - 4-Bit Johnson Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min Typ Max Min Typ Max
R - Q3.BUS - - - 340 390 4.80
CLK - Q3.BUS 310 360 4.40 400 450 5.40
R - Q3 - - - 256 292 331
CLK - Q3 254 288 324 316 352 391
R - Q2.BUS - - - 340 390 4.80
CLK - Q2.BUS 310 360 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 3.75
R - Q1.BUS - - - 340 390 4.80
CLK - Q1.BUS 310 360 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 3.75
R - Q0.BUS - - - 340 390 4.80
CLK - Q0.BUS 310 360 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - Q0 247 279 312 3.08 341 375
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CJ4 - 4-Bit Johnson Counter

Schematic

@
PFD
D Q
R
, T
PFD PFDN
D Q L @ D Q
R
C'—KIf (?
RE-@® T { 4
‘ | Eesd
PFD 4
QL
D Q
Lm0
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CJ5 - 5-Bit Johnson Counter

CJ5 - 5-Bit Johnson Counter

Symbol
Rectangular Area: 2x3 cells
s Number of Cells: 6
@ [
QL
(@23 -
(@ cl
PR (;M_ I
R
Truth Table
Input Output

R CLK Q4 Q3 Q2 Q1 Q0

X 0 0 0 0 0
1 r q3 q2 ql q0 g4’
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CJ5 - 5-Bit Johnson Counter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q4.BUS - - - 190 220 250
CLK — Q4.BUS 180 210 240 230 260 290
R - Q4 - - - 148 171 193
CLK - Q4 149 171 192 188 211 233
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233

ML - 57



CJ5 - 5-Bit Johnson Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q4.BUS - - - 340 390 480
CLK — Q4.BUS 310 3.60 4.40 400 450 5.40
R - Q4 - - - 248 281 315
CLK - Q4 247 279 312 3.08 341 375
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 540
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
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CJ5 - 5-Bit Johnson Counter

Schematic
D Q L s
R
| &4
PFD PFDN
D Q L D Q | o
R R
- ! I
CLKFA' PFD
D Q L
R
D Q L ke

Lmo
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CJ6 - 6-Bit Johnson Counter

CJ6 - 6-Bit Johnson Counter

Symbol
Rectangular Area: 2x3 cells
CcJ6
Number of Cells: 6
@ I
Q:L I
(@23 -
(@ cl
(24 [
] (35 |
R
Truth Table
Input Output
R CLK Q5 Q4 Q@ Q@ QI Qo
0 X 0 0 0 0 0 0
1 r q4 g3 g2 gl q0 g5’
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CJ6 - 6-Bit Johnson Counter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q5.BUS - - - 190 220 250
CLK — Q5.BUS 180 210 240 230 260 290
R - Q5 - - - 156 182 2.06
CLK - Q5 158 181 204 196 222 246
R — Q4.BUS - - - 190 220 250
CLK — Q4.BUS 180 210 240 230 260 290
R - Q4 - - - 148 171 193
CLK - Q4 149 171 192 188 211 233
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
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CJ6 - 6-Bit Johnson Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q5.BUS - - - 340 390 480
CLK — Q5.BUS 310 3.60 4.40 400 450 5.40
R - Q5 - - - 256 292 331
CLK - Q5 254 288 324 316 352 391
R — Q4.BUS - - - 340 390 480
CLK — Q4.BUS 310 3.60 4.40 400 450 5.40
R - Q4 - - - 248 281 315
CLK - Q4 247 279 312 3.08 341 375
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 540
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
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CJ6 - 6-Bit Johnson Counter

Schematic
CLK | s
PFD PFD
D Q D Q L Ko
R R
RE I T
PFD m s
PEDN
D Q
L—gp Q ool
b R
T R
PED
D Q m
R PED o
D Q
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CJ8 - 8-Bit Johnson Counter

CJ8 - 8-Bit Johnson Counter

Symbol
s Rectangular Area: 2x4 cells
oo | Number of Cells: 8
Qj_ I
(2 I
@ I
Q4 I
@ I
@ I
— ] Q7 I
R
T
Truth Table
Input Output

R CLK Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0

X 0 0 0 0 0 0 0 0
1 r g6 g5 q4 g3 g2 gl q0 q7
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CJ8 - 8-Bit Johnson Counter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7.BUS - - - 190 220 250
CLK - Q7.BUS 180 210 240 230 260 290
R - Q7 - - - 156 182 2.06
CLK - Q7 158 181 2.04 196 222 246
R - Q6.BUS - - - 190 220 250
CLK - Q6.BUS 180 210 240 230 260 290
R - Q6 - - - 148 171 193
CLK - Q6 149 171 192 188 211 233
R - Q5.BUS - - - 190 220 250
CLK - Q5.BUS 180 210 240 230 260 290
R - Q5 - - - 148 171 193
CLK - Q5 149 171 192 188 211 233
R — Q4.BUS - - - 190 220 250
CLK — Q4.BUS 180 210 240 230 260 290
R - Q4 - - - 148 171 193
CLK - Q4 149 171 192 188 211 233
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
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CJ8 - 8-Bit Johnson Counter

R - QL.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R-0Q1 - - - 148 171 1.93
CLK - Q1 149 171 1.92 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - Q0 149 171 1.92 188 211 233
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CJ8 - 8-Bit Johnson Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7.BUS - - - 340 390 480
CLK - Q7.BUS 310 3.60 4.40 400 450 5.40
R - Q7 - - - 256 292 331
CLK - Q7 254 288 324 316 352 391
R - Q6.BUS - - - 340 390 480
CLK — Q6.BUS 310 3.60 4.40 400 450 5.40
R - Q6 - - - 248 281 315
CLK - Q6 247 279 312 3.08 341 375
R - Q5.BUS - - - 340 390 480
CLK — Q5.BUS 310 3.60 4.40 400 450 5.40
R - Q5 - - - 248 281 315
CLK - Q5 247 279 312 3.08 341 375
R — Q4.BUS - - - 340 390 480
CLK — Q4.BUS 310 3.60 4.40 400 450 5.40
R - Q4 - - - 248 281 315
CLK - Q4 247 279 312 3.08 341 375
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 540
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
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CJ8 - 8-Bit Johnson Counter

R — QL.BUS . . . 340 390 4.80
CLK - QL.BUS 310 360 4.40 400 450 5.40
R - Q1 - - - 248 281 3.5
CLK - Q1 247 279 312 308 341 375
R - Q0.BUS . . . 340 390 4.80
CLK - Q0.BUS 310 360 4.40 400 450 5.40
R - Q0 - - - 248 281 3.5
CLK - QO 247 279 312 308 341 375
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CJ8 - 8-Bit Johnson Counter

Schematic
i <5
PFD
D Q L >
R
CLK . . (%)
PFD PFD
Q D Q L
R R
PFD | <7
PFDN
Q
L do o
R
I R
PFD »—T .
Q
PFD L
R o °
R
PFD
Q ket
| m o
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CJ12 - 12-Bit Johnson Counter

CJ12 - 12-Bit Johnson Counter

Symbol
12 Rectangular Area: 2x6 cells
o Number of Cells: 12
QL
@
B —
(@ Iy S—
(@ Sy N—
@  E—
Q7 +—
B8
[@ = J) S
Qo |
J— g_l  E—
?
Truth Table
Input Output

R CLK Q11 Q10 Q9  Q8.Q3 Q@ Q1 Qo

X 0 0 0 0 0 0 0 0
1 r ql0 g9 q8 q7...02 ql qo qll
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CJ12 - 12-Bit Johnson Counter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q11.BUS - - - 190 220 250
CLK - Q11.BUS 180 210 240 230 260 290
R - Q11 - - - 156 182 2.06
CLK - Q11 158 181 204 196 222 246
R - Q10.BUS - - - 190 220 250
CLK - Q10.BUS 180 210 240 230 260 290
R - Q10 - - - 148 171 193
CLK - Q10 149 171 192 188 211 233
R - Q9.BUS - - - 190 220 250
CLK - Q9.BUS 180 210 240 230 260 290
R - Q9 - - - 148 171 193
CLK - Q9 149 171 192 188 211 233
R - Q8.BUS - - - 190 220 250
CLK - Q8.BUS 180 210 240 230 260 290
R - Q8 - - - 148 171 193
CLK - Q8 149 171 192 188 211 233
R - Q7.BUS - - - 190 220 250
CLK - Q7.BUS 180 210 240 230 260 290
R - Q7 - - - 148 171 193
CLK - Q7 149 171 192 188 211 233
R - Q6.BUS - - - 190 220 250
CLK - Q6.BUS 180 210 240 230 260 290
R - Q6 - - - 148 171 193
CLK - Q6 149 171 192 188 211 233
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CJ12 - 12-Bit Johnson Counter

R - Q5.BUS - - - 190 220 250
CLK - Q5.BUS 180 210 240 230 260 290
R - Q5 - - - 148 171 193
CLK - Q5 149 171 1.92 188 211 233
R - Q4.BUS - - - 190 220 250
CLK - Q4.BUS 180 210 240 230 260 290
R - Q4 - - - 148 171 193
CLK - Q4 149 171 1.92 188 211 233
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 148 171 193
CLK - Q3 149 171 1.92 188 211 233
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 1.92 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R-0Q1 - - - 148 171 193
CLK - Q1 149 171 1.92 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - Q0 149 171 1.92 188 211 233

ML - 72



CJ12 - 12-Bit Johnson Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q11.BUS - - - 340 390 480
CLK - Q11.BUS 310 360 4.40 400 450 540
R - Q11 - - - 256 292 331
CLK - Q11 254 288 324 316 352 391
R - Q10.BUS - - - 340 390 480
CLK - Q10.BUS 310 360 4.40 400 450 540
R - Q10 - - - 248 281 315
CLK - Q10 247 279 312 3.08 341 375
R - Q9.BUS - - - 340 390 480
CLK - Q9.BUS 310 3.60 4.40 400 450 5.40
R - Q9 - - - 248 281 315
CLK - Q9 247 279 312 3.08 341 375
R - Q8.BUS - - - 340 390 480
CLK - Q8.BUS 310 3.60 4.40 400 450 5.40
R - Q8 - - - 248 281 315
CLK - Q8 247 279 312 3.08 341 375
R - Q7.BUS - - - 340 390 480
CLK - Q7.BUS 310 3.60 4.40 400 450 540
R - Q7 - - - 248 281 315
CLK - Q7 247 279 312 3.08 341 375
R - Q6.BUS - - - 340 390 480
CLK - Q6.BUS 310 3.60 4.40 400 450 5.40
R - Q6 - - - 248 281 315
CLK - Q6 247 279 312 3.08 341 375
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CJ12 - 12-Bit Johnson Counter

R - Q5.BUS 340 390 4.80
CLK - Q5.BUS 310 360 4.40 400 450 5.40
R - Q5 248 281 3.5
CLK - Q5 247 279 312 308 341 375
R — Q4.BUS 340 390 4.80
CLK - Q4.BUS 310 360 4.40 400 450 5.40
R - Q4 248 281 3.5
CLK - Q4 247 279 312 308 341 375
R - Q3.BUS 340 390 4.80
CLK - Q3.BUS 310 360 4.40 400 450 5.40
R - Q3 248 281 3.15
CLK - Q3 247 279 312 308 341 375
R - Q2.BUS 340 390 4.80
CLK - Q2.BUS 310 360 4.40 400 450 5.40
R - Q2 248 281 3.5
CLK - Q2 247 279 312 308 341 375
R — QL.BUS 340 390 4.80
CLK - QL.BUS 310 360 4.40 400 450 5.40
R - Q1 248 281 3.5
CLK - Q1 247 279 312 308 341 375
R - Q0.BUS 340 390 4.80
CLK - Q0.BUS 310 360 4.40 400 450 5.40
R - Q0 248 281 3.5
CLK - QO 247 279 312 308 341 375
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CJ12 - 12-Bit Johnson Counter

Schematic

1

1

L °
2

o
3
3
Q

’ 3
0
L9
8
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CJE2 - 2-Bit Johnson Counter with Enable

CJE2 - 2-Bit Johnson Counter with Enable

Symbol
CIE2
(@ o Jy
— 1 EN
1 Ql I
R
Schematic

Rectangular Area: 3x2 cells
Number of Cells: 6

o H

1
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- 2-Bit Johnson Counter with Enable

CJE2
Truth Table
Input Output
R EN CLK Q1 Qo0
0 X X 0 0
1 X gl qo
1 1 r q0 ql'

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q0 156 182 2.06
CLK - QO 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 380 4.00 430 0.00 0.00 0.00
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CJE2 - 2-Bit Johnson Counter with Enable

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1 - - - 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q0 - - - 256 292 331
CLK - QO 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 6.10 640 6.70 0.00 0.00 0.00
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CJES3 - 3-Bit Johnson Counter with Enable

CJES3 - 3-Bit Johnson Counter with Enable

Symbol
Rectangular Area: 4x2 cells
CIE3 Number of Cells: 7
(@ o EE.
QL
— | EN (@~ 3
o R
Schematic

P
-
a2
3
.
2
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CJES3 - 3-Bit Johnson Counter with Enable

Truth Table
Input Output
R EN CLK Q2 Q1 Qo0
0 X X 0 0 0
1 X g2 gl qo
1 1 r gl qo q2'

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q2 156 182 2.06
CLK - Q2 158 181 204 196 222 246
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q0 156 182 2.06
CLK - QO 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 380 4.00 430 0.00 0.00 0.00
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CJES3 - 3-Bit Johnson Counter with Enable

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q2 - - - 256 292 331
CLK - Q2 254 288 324 316 352 391
R - Q1 - - - 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q0 - - - 256 292 331
CLK - QO 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 6.10 640 6.70 0.00 0.00 0.00

ML - 81



CJEA4 - 4-Bit Johnson Counter with Enable

CJE4 - 4-Bit Johnson Counter with Enable

Symbol
Rectangular Area: 4x3 cells
CIEa Number of Cells: 10
(@ o)
QL
— | EN (@~ 3
R (;B | I
R
Truth Table
Input Output
R EN CLK Q Q@ QI Qo
X X 0 0 0 0
0 X q3 q2 ql q0
1 r q2 ql q0 q3
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CJEA4 - 4-Bit Johnson Counter with Enable

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q3 156 182 2.06
CLK - Q3 158 181 204 196 222 246
R - Q2 156 182 2.06
CLK - Q2 158 181 204 196 222 246
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q0 156 182 2.06
CLK - QO 158 181 204 196 222 246

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 380 4.00 430 0.00 0.00 0.00
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CJEA4 - 4-Bit Johnson Counter with Enable

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q3 256 292 331
CLK - Q3 254 288 324 316 352 391
R - Q2 256 292 331
CLK - Q2 254 288 324 316 352 391
R - Q1 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q0 256 292 331
CLK - QO 254 288 324 316 352 391

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 6.10 640 6.70 0.00 0.00 0.00
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CJEA4 - 4-Bit Johnson Counter with Enable

Schematic

;1
o Q
o
e

Pl NV

/\rl
D Q|
o
ENRg
ckg— |
[,

rRg— 3
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CJE5 - 5-Bit Johnson Counter with Enable

CJE5 - 5-Bit Johnson Counter with Enable

Symbol
Rectangular Area: 4x3 cells
SES Number of Cells: 11
@ [
QL
(@23 -
_ | EN (@ cJ—
PR (;M_ I
R
Truth Table
Input Output
R EN CLK Q4 Q3 Q@ Q1 Qo
X X 0 0 0 0 0
0 X q4 g3 g2 gl qo
1 r q3 q2 ql q0 q4
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CJE5 - 5-Bit Johnson Counter with Enable

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q4 156 182 2.06
CLK - Q4 158 181 204 196 222 246
R - Q3 156 182 2.06
CLK - Q3 158 181 204 196 222 246
R - Q2 156 182 2.06
CLK - Q2 158 181 204 196 222 246
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q0 156 182 2.06
CLK - QO 158 181 204 196 222 246

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 380 4.00 430 0.00 0.00 0.00
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CJE5 - 5-Bit Johnson Counter with Enable

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q4 256 292 331
CLK - Q4 254 288 324 316 352 391
R - Q3 256 292 331
CLK - Q3 254 288 324 316 352 391
R - Q2 256 292 331
CLK - Q2 254 288 324 316 352 391
R - Q1 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q0 256 292 331
CLK - QO 254 288 324 316 352 391

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 6.10 640 6.70 0.00 0.00 0.00
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CJE5 - 5-Bit Johnson Counter with Enable

Schematic
PFDMUX
3 e
e
[ e :
53 —
o = |
D Q
EN E o— ] R
| — n T
o i .
RE——@
PEOVLX om=
; }»D Q
——— )
D Q f
e R m
i
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CJE®6 - 6-Bit Johnson Counter with Enable

CJE®6 - 6-Bit Johnson Counter with Enable

Symbol
Rectangular Area: 4x4 cells
CIJE6
Number of Cells: 14
@ I
Ql I
(@ 22y —
(@ c
— | EN (@Y 1) .
] (35 |
R
Truth Table
Input Output
R EN CLK Q5 Q4 Q3 Q@ Q1 Qo
X X 0 0 0 0 0 0
0o q4 a3 g2 ql qo
1 r q4 g3 g2 gl qo g5’
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CJE®6 - 6-Bit Johnson Counter with Enable

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q5 156 182 2.06
CLK - Q5 158 181 204 196 222 246
R - Q4 156 182 2.06
CLK - Q4 158 181 204 196 222 246
R - Q3 156 182 2.06
CLK - Q3 158 181 204 196 222 246
R - Q2 156 182 2.06
CLK - Q2 158 181 204 196 222 246
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q0 156 182 2.06
CLK - QO 158 181 204 196 222 246

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 380 4.00 430 0.00 0.00 0.00
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CJE®6 - 6-Bit Johnson Counter with Enable

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q5 256 292 331
CLK - Q5 254 288 324 316 352 391
R - Q4 256 292 331
CLK - Q4 254 288 324 316 352 391
R - Q3 256 292 331
CLK - Q3 254 288 324 316 352 391
R - Q2 256 292 331
CLK - Q2 254 288 324 316 352 391
R - Q1 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q0 256 292 331
CLK - QO 254 288 324 316 352 391

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 6.10 640 6.70 0.00 0.00 0.00
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CJE®6 - 6-Bit Johnson Counter with Enable

Schematic

h
o o —e
ENE-4

R
CLK I f
®

RE—0
PFEDMUX T ’—. s
e S T K==
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CJES - 8-Bit Johnson Counter with Enable

CJES - 8-Bit Johnson Counter with Enable

Symbol
crEs Rectangular Area: 4x5 cells
| Number of Cells: 18
Q]_ I
(2 I
@ I
Q4 I
@ I
_ 1 EN B |
— ] Q7 I
R
T
Truth Table
Input Output
R EN CLK Q7 Q6 Q5 Q4..0Q2 QL Qo0
X X 0 0 0 0..0 0 0
q7 g6 g5 g4...02 gl qo
1 r g6 g5 q4 g3...q1 qo q7'
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CJES - 8-Bit Johnson Counter with Enable

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7 156 182 2.06
CLK - Q7 158 181 204 196 222 246
R - Q6 156 182 2.06
CLK - Q6 158 181 204 196 222 246
R - Q5 156 182 2.06
CLK - Q5 158 181 204 196 222 246
R - Q4 156 182 2.06
CLK - Q4 158 181 204 196 222 246
R - Q3 156 182 2.06
CLK - Q3 158 181 204 196 222 246
R - Q2 156 182 2.06
CLK - Q2 158 181 204 196 222 246
R - Q1 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q0 156 182 2.06
CLK - QO 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 380 4.00 430 0.00 0.00 0.00

ML - 95



CJES - 8-Bit Johnson Counter with Enable

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7 256 292 331
CLK - Q7 254 288 324 316 352 391
R - Q6 256 292 331
CLK - Q6 254 288 324 316 352 391
R - Q5 256 292 331
CLK - Q5 254 288 324 316 352 391
R - Q4 256 292 331
CLK - Q4 254 288 324 316 352 391
R - Q3 256 292 331
CLK - Q3 254 288 324 316 352 391
R - Q2 256 292 331
CLK - Q2 254 288 324 316 352 391
R - Q1 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q0 256 292 331
CLK - QO 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 6.10 640 6.70 0.00 0.00 0.00
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CJES - 8-Bit Johnson Counter with Enable

Schematic

o = .
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CJE12 - 12-Bit Johnson Counter with Enable

CJE12 - 12-Bit Johnson Counter with Enable

Symbol
crE1z Rectangular Area: 4x7 cells
®— Number of Cells: 26
Q1 I
@ I
|
o
|
o
o |
|
(:9 I
— 1 EN Qo [
J— g_l  E—
?
Truth Table
Input Output
R EN CLK Q11 Q10 Q9 Q8.Q2 Q1 Qo
X 0 0 0 0..0 0 0
0 gll q10 99 08...02 ql qo
1 r ql0 q9 q8 q7..q1 qo0 qll
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CJE12 - 12-Bit Johnson Counter with Enable

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q11 - - - 156 182 2.06
CLK - Q11 158 181 204 196 222 246
R - Q10 - - - 156 182 2.06
CLK - Q10 158 181 204 196 222 246
R - Q9 - - - 156 182 2.06
CLK - Q9 158 181 204 196 222 246
R - Q8 - - - 156 182 2.06
CLK - Q8 158 181 204 196 222 246
R - Q7 - - - 156 182 2.06
CLK - Q7 158 181 204 196 222 246
R - Q6 - - - 156 182 2.06
CLK - Q6 158 181 204 196 222 246
R - Q5 - - - 156 182 2.06
CLK - Q5 158 181 204 196 222 246
R - Q4 - - - 156 182 2.06
CLK - Q4 158 181 204 196 222 246
R - Q3 - - - 156 182 2.06
CLK - Q3 158 181 204 196 222 246
R - Q2 - - - 156 182 2.06
CLK - Q2 158 181 204 196 222 246
R -0Q1 - - - 156 182 2.06
CLK - Q1 158 181 204 196 222 246
R - Q0 - - - 156 182 2.06
CLK - QO 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 380 4.00 430 0.00 0.00 0.00
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CJE12 - 12-Bit Johnson Counter with Enable

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q11 - - - 256 292 331
CLK - Q11 254 288 324 316 352 391
R - Q10 - - - 256 292 331
CLK - Q10 254 288 324 316 352 391
R - Q9 - - - 256 292 331
CLK - Q9 254 288 324 316 352 391
R - Q8 - - - 256 292 331
CLK - Q8 254 288 324 316 352 391
R - Q7 - - - 256 292 331
CLK - Q7 254 288 324 316 352 391
R - Q6 - - - 256 292 331
CLK - Q6 254 288 324 316 352 391
R - Q5 - - - 256 292 331
CLK - Q5 254 288 324 316 352 391
R - Q4 - - - 256 292 331
CLK - Q4 254 288 324 316 352 391
R - Q3 - - - 256 292 331
CLK - Q3 254 288 324 316 352 391
R - Q2 - - - 256 292 331
CLK - Q2 254 288 324 316 352 391
R - Q1 - - - 256 292 331
CLK - Q1 254 288 324 316 352 391
R - Q0 - - - 256 292 331
CLK - QO 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
EN 6.10 640 6.70 0.00 0.00 0.00
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CJE12 - 12-Bit Johnson Counter with Enable

Schematic

@
PEDMUX PEDMUX
o He Q|
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CLKEDGE - Clock Edge Detect

CLKEDGE - Clock Edge Detect

Symbol
CLKEDGE
I 1\\ Qi
o R
Schematic

Rectangular Area: 1x1 cells
Number of Cells: 1

PCL KEDG

CLK@E

Il 1\\ Q . Q

RN

—C 3
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CLKEDGE - Clock Edge Detect

Truth Table
Input Output
R CLK Q
X
1 r 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
CLK - Q.BUS 180 210 240 180 200 220
R - Q.BUS 040 050 0.60 140 160 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
CLK - Q.BUS 310 3.60 4.40 3.00 330 3.60
R - Q.BUS 0.70 0.90 1.40 240 270 3.00
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CLKEDGEZ - Clock Edge Detect Q=1 on Rise (2)

CLKEDGEZ - Clock Edge Detect Q=1 on Rise (2)

Symbol

=1

Rectangular Area: 1x1 cells
Number of Cells: 1

R
Schematic
CE .
PCLKEDGZ
Q Q
CLKg— =
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CLKEDGEZ - Clock Edge Detect Q=1 on Rise (2)

Truth Table
Input Output
R CLK OE Q
0 X 1 0
1 X 0 z
1 X 1 0
1 r 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 200 230 260 230 260 290
OE - Q 130 1.40 150 120 130 140
R-Q 0.60 0.70 0.80 190 220 250

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 350 390 4.30 390 430 470
OE - Q 190 210 230 180 200 220
R-Q 110 120 130 330 370 4.10
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CRO - 0-Bit Ripple-Carry Counter

Symbol

CRO - 0-Bit Ripple-Carry Counter

Rectangular Area: 2x1 cells
Number of Cells: 2

—O 7

Schematic

PFDN

CLKg—

—0O3

RE
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CRO - 0-Bit Ripple-Carry Counter

Truth Table
Input Output
R CLK Qo0
0
1 X q0
1 r (o[0}

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
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CRO - 0-Bit Ripple-Carry Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
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CR1 - 1-Bit Ripple-Carry Counter

CR1 - 1-Bit Ripple-Carry Counter

Symbol
CR1L
RCI
Qli
 ''rcO R
Schematic

Rectangular Area: 2x1 cells
Number of Cells: 2

PFDHA
| RCO

RE

—d 72
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CR1 - 1-Bit Ripple-Carry Counter

Truth Table
Input Output
R CLK RCI Q1 RCO
0 X X 0 0
1 r 0 gl 0
1 r 1 ql' gl
1 X 1 gl gl

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1.BUS 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 148 171 193
CLK - Q1 149 171 192 188 211 233
RCI - RCO 060 120 190 080 150 220
R - RCO 275 399 532
CLK - RCO 257 369 501 315 439 572
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RCI 210 210 210 0.00 0.00 0.00
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CR1 - 1-Bit Ripple-Carry Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
RCI - RCO 170 210 290 180 230 3.00
R - RCO - - - 535 640 7.89
CLK - RCO 524 628 7.85 595 7.00 849
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RCI 350 350 350 0.00 0.00 0.00
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CR4 - 4-Bit Ripple-Carry Counter

CR4 - 4-Bit Ripple-Carry Counter

Symbol
Rectangular Area: 2x4cells
CR4
Number of Cells: 8
@ I
Q:L I
(@23 -
(@ cl
] RCO R
Truth Table
Input Output

R CLK Q3 Q@ QL Q0 RCO

X 0 0 0 0
g3 g2 gl qo 0
present state + 1 g3*g2*ql*q0
1 1 1 1 1

[ e = =
x = x X
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CR4 - 4-Bit Ripple-Carry Counter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - RCO - - - 275 559 996
CLK - RCO 257 498 9.01 315 599 10.36
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 156 182 2.06
CLK - QO 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
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CR4 - 4-Bit Ripple-Carry Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - RCO - - 535 881 1420
CLK - RCO 524 847 13.89 595 941 14.80
R - Q3.BUS - - - 340 390 4.80
CLK - Q3.BUS 310 3.60 4.40 400 450 540
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 256 292 331
CLK - QO 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
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CR4 - 4-Bit Ripple-Carry Counter

Schematic

R

CLK I

f -
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CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load

CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load

Symbol
‘ Rectangular Area: 2x4cells
| Re | Number of Cells: 8
_ D1 QL
D2 (@ =3
_ I D3 (@ c I
_Lp
 'rco R
Truth Table
Input Output
R RCI CLK LD D3..D0  Q3..Q0 RCO
0 X X X X...X 0..0 0
1 0 X X X...X g3...q0 0
1 0 r 0 03..d0  d3..d0 0
1 1 X 1 XX present state g3*g2*ql*q0
1 1 r 0 d3..d0  d3..do+1 g3*q2*ql*q0
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CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
DO - RCO 351 6.75 10.29 424 780 11.35
D1 - RCO 283 546 829 335 619 9.03
D2 - RCO 215 417 6.29 246 459 6.71
D3 - RCO 147 288 4.29 157 298 4.39
LD - RCO 167 512 11.09 1.87 599 1245
RCI - RCO 264 507 790 347 632 9.16
R - RCO - - - 315 7.20 13.38
CLK - RCO 296 6.33 1201 355 7.60 13.78
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CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 554 840 11.25 0.77 077 0.77
D1 465 6.79 893 077 077 0.77
D2 376 518 6.61 077 077 0.77
D3 297 378 4.49 077 077 0.77
LD 584 899 1235 1.07 1.07 1.07
RCI 477 691 9.06 0.00 0.00 0.00
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CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R->Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
DO - RCO 899 1106 15.17 951 1211 15.88
D1 - RCO 722 887 1215 762 9.70 12.73
D2 - RCO 544 668 9.13 574 729 958
D3 - RCO 367 449 6.11 386 4.88 6.42
LD - RCO 467 8.88 16.67 536 10.29 18.28
RCI - RCO 7.02 8.67 11.96 744 953 1246
R - RCO - - 6.84 1191 19.94
CLK - RCO 6.04 10.57 18.29 744 1251 20.54
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CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 1121 1331 16.38 197 197 197
D1 9.32 1090 13.23 197 197 197
D2 744 849 10.08 197 197 197
D3 556 6.08 6.92 197 197 197
LD 12.71 1511 18.78 297 297 297
RCI 9.14 10.73 12.96 0.00 0.00 0.00
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CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load

Schematic

o3 |

PMUX

D1 g

o2 g

=
)

1))

5

PMUX )[:
MUX

PEDHA }7PH:HA —ll RCO

[) Je = a
" mup BRI )
7 I
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CRPST - Bit Stage Ripple-Carry Counter w/ Parallel Load

CRPST - Bit Stage Ripple-Carry Counter w/ Parallel Load

Symbol
CRPST Rectangular Area: 2x1cells
| Number of Cells: 2
RCl

— 1D Q—
_LDb
T rco R

Schematic

DF

PMUX

RCI

[ g RCO

CLK g

Rl
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CRPST - Bit Stage Ripple-Carry Counter w/ Parallel Load

Truth Table
Input Output
R CLK LD RCI D Q RCO
0 X X X X 0 0
1 X X X X q rco
1 r 0 X d d rcid
1 r 1 0 X q 0
1 r 1 1 X q q
1 X 1 1 X q q

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
RCI - RCO 060 120 1.90 080 150 220
D - RCO 147 288 4.29 157 298 4.39
LD - RCO 167 318 5.09 187 358 549
R - RCO 315 479 642
CLK - RCO 296 439 6.01 355 519 6.82
R - Q.BUS 190 220 250
CLK - Q.BUS 1.80 210 240 230 260 290
R-Q 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold

Pin Min Typ Max Min Typ Max
RCI 210 210 210 0.00 0.00 0.00
D 297 378 449 077 077 0.77
LD 3.17 418 5.39 1.07 1.07 1.07
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CRPST - Bit Stage Ripple-Carry Counter w/ Parallel Load

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
RCI - RCO 170 210 290 180 230 3.00
D - RCO 367 449 6.11 386 4.88 6.42
LD - RCO 467 559 761 536 6.68 8.82
R - RCO - - - 6.84 8.29 10.48
CLK - RCO 6.04 728 923 744 889 11.08
R - Q.BUS - - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RCI 350 350 350 0.00 0.00 0.00
D 556 6.08 6.92 197 197 197
LD 706 7.88 932 297 297 297
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CRST - Bit Stage Ripple-Carry Counter

CRST - Bit Stage Ripple-Carry Counter

Symbol
CRST
RCI
Qi
 ''rcO R
Schematic

Rectangular Area: 2x1cells

Number of Cells; 2

PFDHA

| RCO

S

CZLK._‘

RE

—d72
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CRST - Bit Stage Ripple-Carry Counter

Truth Table
Input Output
R CLK RCI Q RCO
0 X X 0 0
1 X 0 q 0
1 r 1 q qg*rci

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q 148 171 193
CLK - Q 149 171 192 188 211 233
RCI - RCO 060 120 190 080 150 220
R - RCO 275 399 532
CLK - RCO 257 369 5.02 315 439 572
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RCI 210 210 210 0.00 0.00 0.00
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CRST - Bit Stage Ripple-Carry Counter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min Typ Max Min Typ Max
R - Q.BUS 340 390 4.80
CLK - Q.BUS 3.10 3.60 4.40 4,00 450 5.40
R-Q 248 281 315
CLK - Q 247 279 312 3.08 341 375
RCI - RCO 1.70 210 290 1.80 230 3.00
R - RCO 535 6.40 7.99
CLK - RCO 524 628 784 595 7.00 859
Setup Hold
Pin Min Typ Max Min Typ Max
RCI 350 350 350 0.00 0.00 0.00
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DC24 - 2-4 Decoder Active High/Low

DC24 - 2-4 Decoder Active High/Low

Symbol
DC24
(@ o) -
QL |
(2 I
(@ cJ)
QON(D—
QLN D—
__|so Q2N [D—
—s1 QBN (OH—
Schematic

Rectangular Area: 2x5cells
Number of Cells: 9

PANZL *

PANZL
Pl NV

D—&: N
PANZL <«

j:)iu—ﬁgv—n an

—  E
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DC24 - 2-4 Decoder Active High/Low

Truth Table

Input Output

S S0 Q3 Q2 QL Q0 Q3N Q2N QIN QON

0 0 0 0 0 1 1 1 1 0

0 1 0 0 1 0 1 1 0 1

1 0 0 1 0 0 1 0 1 1

1 1 1 0 0 0 0 1 1 1

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max
S1-Q0 088 119 159 097 138 1.89
SO0 - Q0 126 197 278 144 216 298
S1 - QON.BUS 217 348 4.79 208 318 4.39
SO0 - QON.BUS 264 426 5.88 246 397 558
S1 - QON 177 298 4.19 158 259 3.69
SO0 - QON 224 376 5.28 196 337 4.88
S1-0Q1 088 119 159 097 138 1.89
S0 - Q1 1.04 165 247 111 174 257
S1 - Q2 096 157 238 1.04 166 248
S0 - Q2 088 119 159 097 138 1.89
S1-Q3 078 129 2.00 099 161 232
S0 - Q3 134 216 328 153 246 3.60
S1 - QIN.BUS 217 348 4.79 208 318 4.39
SO0 - QIN.BUS 231 384 547 224 365 5.27
S1 - QIN 177 298 4.19 158 259 3.69
SO - QIN 191 334 487 1.74 305 457
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DC24 - 2-4 Decoder Active High/Low

S1 - Q2N.BUS 224 376 538 216 357 518
SO0 - Q2N.BUS 217 348 479 208 318 439
S1 - Q2N 184 326 4.78 166 297 4.48
SO - Q2N 177 298 4.19 158 259 3.69

S1 - Q3N.BUS 219 370 522 198 329 4.80
SO0 - Q3N.BUS 273 456 6.50 254 416 6.08
S1 - Q3N 179 320 4.62 148 269 4.10
SO - Q3N 233 4.07 590 204 35 538
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DC24 - 2-4 Decoder Active High/Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S1 Q0 157 199 253 177 209 263
SO0 - Q0 264 328 425 284 338 4.26

S1 - QON.BUS 437 529 713 457 569 7.63
SO — QON.BUS 544 658 876 564 698 935

S1 - QON 367 439 573 357 449 583
SO0 — QON 474 568 7.36 464 578 755
S1-0Q1 157 199 253 177 209 263
S0 - Q1 222 2.87 3.80 252 3.07 410
S1 - Q2 214 278 3.66 244 298 3.96
S0 - Q2 157 199 253 177 209 263
S1 - Q3 177 219 292 218 271 345
S0 - Q3 292 3.67 488 322 4.09 542

S1 - QIN.BUS 437 529 713 457 569 7.63
SO0 - QIN.BUS 512 6.27 8.60 522 657 890
S1 - QIN 367 439 573 357 449 583
S0 - QIN 442 537 720 422 537 710

S1 - Q2N.BUS 504 6.18 8.6 514 648 876
S0 — Q2N.BUS 437 529 713 457 569 7.63
S1 - Q2N 434 528 7.6 414 528 6.96
SO - Q2N 367 439 573 357 449 583

S1 - Q3N.BUS 478 591 7.95 477 589 8.2
SO0 - Q3N.BUS 582 729 9.92 592 737 9098
S1 - Q3N 408 501 6.55 377 469 6.22
SO - Q3N 512 639 852 492 617 818
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DC24H - 2-4 Decoder Active High

DC24H - 2-4 Decoder Active High

Symbol
DC24H Num
(@ o EE.
QL
__1so (@~ 2y —
_ 1sa (@ c
Schematic

ber of Cells: 4

Rectangular Area: 2x2cells

PSELBUFS

T

PSELBUFS

o

e

QL

(5.8

[e<]
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DC24H - 2-4 Decoder Active High

Truth Table
Input Output
S1 S0 QB Q@ Q1 Q0
0 0 0 0 0 1
0 1 0 0 1 0
1 0 0 1 0 0
1 1 1 0 0 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
SO0 - Q0 080 110 150 090 130 1.80
S1-Q0 118 188 2.69 137 208 2.89
SO0 - Q1 040 070 1.10 050 080 1.20
S1-0Q1 118 188 2.69 137 208 289
S0 - Q2 080 110 150 090 130 1.80
S1 - Q2 0.88 148 229 097 158 239
S0 - Q3 040 070 1.10 050 080 1.20
S1-Q3 0.88 149 230 097 168 239
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DC24H - 2-4 Decoder Active High

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
SO0 - Q0 150 1.80 240 160 200 250
S1-Q0 257 309 412 267 329 413
SO0 - Q1 100 130 170 140 160 210
S1-0Q1 267 329 4.23 277 329 433
S0 - Q2 150 1.80 240 160 200 250
S1 - Q2 207 259 353 227 289 383
S0 - Q3 100 130 170 140 160 210
S1-Q3 207 269 352 237 289 393
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DC24L - 2-4 Decoder Active Low

DC24L - 2-4 Decoder Active Low

Symbol
Rectangular Area: 1x6cells
DC24L Number of Cells: 6
CON [
QLN (O
— 1s0 Q2N
s BN |[—
Schematic
Pl N\vVW QLN
SO
e
Pl NVvVW PORL
{>O * @N
POR
QON
s1
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DC24L - 2-4 Decoder Active Low

Truth Table
Input Output
S1 S0 Q3N Q2N  QIN QON
0 0 1 1 1 0
0 1 1 1 0 1
1 0 1 0 1 1
1 1 0 1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S1 - Q3N 080 140 210 090 160 230
SO0 - Q3N 158 259 3.69 177 288 399
S1 - Q2N 080 140 210 090 160 230
SO0 - Q2N 128 219 330 137 248 349
S1 - QIN 080 140 210 090 160 230
SO0 - QIN 158 259 3.69 177 288 3.99
S1 - QON 080 140 210 090 160 230
SO - QON 128 218 3.29 137 238 349
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DC24L - 2-4 Decoder Active Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S1 - Q3N 180 230 3.10 290 350 4.60
SO0 - Q3N 347 429 563 427 519 6.83
S1 - Q2N 180 230 3.10 290 350 4.60
SO0 - Q2N 287 369 492 3.87 479 643
S1 - QIN 180 230 3.10 290 350 4.60
SO0 - QIN 337 419 552 427 519 6.73
S1 - QON 180 230 3.10 290 350 4.60
SO - QON 287 369 493 387 479 643
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DC38H - 3-8 Decoder Active High

DC38H - 3-8 Decoder Active High

Symbol
D8 H Rectangular Area: 3x8cells
| Number of Cells: 20
QL
2 —
B
Q47
_ 1so (@ Sy —
_ Isa B |
sz Q7 —
Truth Table
Input Output
S2S1S0 Q7 Q Q5 Q4 Q3 Q2 Q QO
0 0O 0 0 0 0 0 0 0 1
0 01 0 0 0 0 0 0 1 0
010 0 0 0 0 0 1 0 0
011 0 0 0 0 1 0 0 0
100 0 0 0 1 0 0 0 0
101 0 0 1 0 0 0 0 0
110 0 1 0 0 0 0 0 0
111 1 0 0 0 0 0 0 0
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DC38H - 3-8 Decoder Active High

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S2 - Q0 166 267 3.88 184 286 4.08
S1-Q0 128 188 2.69 137 208 299
SO0 - Q0 080 110 150 090 130 1.80
S2 - 0Q1 196 317 4.68 224 356 5.08
S1-0Q1 158 239 349 177 278 3.99
SO0 - Q1 070 120 190 090 150 220
S2 - Q2 196 318 4.69 226 359 511
S1 - Q2 118 199 310 139 231 342
S0 - Q2 080 110 150 090 130 1.80
S2 - Q3 226 368 549 266 428 6.11
S1-Q3 148 249 390 179 301 442
S0 - Q3 070 120 190 090 150 220
S2 - Q4 0.88 148 229 087 148 229
S1 - Q4 128 188 2.69 137 208 299
SO0 - Q4 080 110 150 090 130 1.80
S2 - Q5 118 199 3.09 127 218 329
S1 - Q5 158 239 349 177 278 3.99
SO0 - Q5 070 120 190 090 150 220
S2 - Q6 118 199 310 129 220 332
S1 - Q6 118 199 310 139 231 342
SO0 - Q6 080 110 150 090 130 1.80
S2 - Q7 148 249 3.90 169 290 432
S1 - Q7 148 249 390 179 301 442
S0 - Q7 070 120 190 090 150 220
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DC38H - 3-8 Decoder Active High

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S2 - Q0 3.64 448 594 3.74 458 586
S1-Q0 257 319 422 267 329 423
SO0 - Q0 150 190 240 170 200 250
S2 - 0Q1 434 528 7.04 444 558 7.16
S1-0Q1 327 399 532 337 429 553
SO0 - Q1 170 210 280 210 260 3.30
S2 - Q2 434 538 7.04 455 560 7.19
S1 - Q2 277 349 462 318 391 505
S0 - Q2 150 190 240 170 200 250
S2 - Q3 504 6.18 814 525 6.60 849
S1-Q3 347 429 572 388 491 6.35
S0 - Q3 170 210 280 210 260 3.30
S2 - Q4 207 259 352 197 249 333
S1 - Q4 257 319 422 267 329 423
SO0 - Q4 150 190 240 170 200 250
S2 - Q5 277 339 462 2.67 349 463
S1 - Q5 327 399 532 337 429 553
SO0 - Q5 170 210 280 210 260 3.30
S2 - Q6 277 349 462 278 351 465
S1 - Q6 277 349 462 318 391 5.05
SO0 - Q6 150 190 240 170 200 250
S2 - Q7 347 429 572 348 451 595
S1 - Q7 347 429 572 388 491 6.35
S0 - Q7 170 210 280 210 260 3.30
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DC38H - 3-8 Decoder Active High

Schematic
Pl NV PAN2 L PAN2
s2
e T e
Pl NV PAN2
PANZ2 L
e —
o | Som=
Pl NV PAN2
e
.« o
Pl NV PANZ2 L
PAN2 L
[ D@
¢ o Some
PANZ2
s1m PAN2
mam D S
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K o | Some
PAN2
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PAN2 L
e
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DC38L - 3-8 Decoder Active Low

DC38L - 3-8 Decoder Active Low

Symbol
S Rectangular Area: 4x8cells
N Number of Cells: 24
QLN D~
@N D
QBN
QAN -
— S0 QBN O—
— Isa QBN D—
—s2 Q7N D—
Truth Table
Input Output
S2S1S0 QN Q6N Q5N Q4N Q3N Q2N QIN  QON
0 00 1 1 1 1 1 1 1 0
0 01 1 1 1 1 1 1 0 1
010 1 1 1 1 1 0 1 1
011 1 1 1 1 0 1 1 1
100 1 1 1 0 1 1 1 1
101 1 1 0 1 1 1 1 1
110 1 0 1 1 1 1 1 1
111 0 1 1 1 1 1 1 1

ML - 142




DC38L - 3-8 Decoder Active Low

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

S1 - QON.BUS 264 426 598 256 397 558
S2 - QON.BUS 311 504 7.07 294 476 6.77
SO — QON.BUS 217 348 479 208 318 439

S1 - QON 224 376 538 206 337 488
S2 - QON 271 454 647 244 416 6.07
SO0 — QON 177 298 4.19 158 259 3.69

S1 - Q2N.BUS 266 448 6.41 246  4.07 599
S2 - Q2N.BUS 353 576 810 324 526 758

S0 — Q2N.BUS 217 348 479 208 318 439

S1 - Q2N 226 399 581 196 347 529
S2 - Q2N 313 526 750 274 466 6.88
SO - Q2N 177 298 4.19 158 259 3.69

S1 - Q4N.BUS 264 426 5098 256 397 558
S2 - Q4N.BUS 214 366 528 216 357 518
SO0 — Q4N.BUS 217 348 479 208 318 439

S1 - Q4N 224 376 538 206 337 488
S2 - Q4N 174 316 4.68 166 297 4.48
SO0 - Q4N 177 298 4.19 158 259 3.69

S1 - Q6N.BUS 266 448 641 246 407 599
S2 - Q6N.BUS 256 438 6.31 246 407 599

SO0 — Q6N.BUS 217 348 479 208 318 439

S1 - Q6N 226 399 581 196 347 529
S2 - Q6N 216 3.88 571 196 347 529
SO — Q6N 177 298 4.19 158 259 3.69
S1 - QIN 177 278 3.99 168 259 3.69
S2 - QIN 224 356 5.08 206 337 488
SO0 - QIN 080 1.40 210 0.90 150 220
S1 - Q3N 179 301 4.42 158 2.69 4.10
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DC38L - 3-8 Decoder Active Low

S2 - Q3N 266 428 6.11 236 3.88 5.69
SO - Q3N 080 1.40 210 0.90 150 220
S1 - Q5N 177 278 3.99 168 259 3.69
S2 - Q5N 127 218 3.29 128 218 3.29
SO0 — Q5N 080 1.40 210 0.90 150 220
S1 - Q7N 179 301 4.42 158 269 4.10
S2 - Q7N 169 290 4.32 158 269 4.10
S0 - Q7N 080 1.40 210 090 150 220
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DC38L - 3-8 Decoder Active Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

S1 - QON.BUS 524 658 8.86 564 6.88 9.44
S2 - QON.BUS 632 7.87 10.50 6.72 817 11.16
SO — QON.BUS 427 529 713 457 559 7.62

S1 - QON 454 568 7.46 464 568 7.64
S2 - QON 562 697 910 572 697 9.36
SO0 — QON 357 439 573 357 439 582

S1 - Q2N.BUS 575 7.20 9.69 584 7.18 984
S2 - Q2N.BUS 712 889 11.82 742 9.07 12.26

S0 - Q2N.BUS 427 529 713 457 559 7.62

S1 - Q2N 505 6.30 829 484 598 8.04
S2 - Q2N 642 7.99 1042 642 7.87 10.46
SO - Q2N 357 439 573 357 439 582

S1 - Q4N.BUS 524 658 886 564 688 944
S2 - Q4N.BUS 454 578 7.96 514 628 874
SO - Q4N.BUS 427 529 713 457 559 7.62

S1 - Q4N 454 568 7.46 464 568 7.64
S2 - Q4N 384 488 6.56 414 508 6.94
S0 - Q4N 357 439 573 357 439 582

S1 - Q6N.BUS 575 7.20 9.69 584 7.18 984
S2 - Q6N.BUS 535 6.80 9.29 584 7.18 984

SO - Q6N.BUS 427 529 713 457 559 7.62

S1 - Q6N 505 6.30 829 484 598 8.04
S2 - Q6N 465 590 7.89 484 598 8.04
SO — Q6N 357 439 573 357 439 582
S1 - QIN 347 429 563 337 4.09 552
S2 - QIN 454 558 7.26 444 538 724
SO0 - QIN 220 2.60 3.40 180 220 3.00
S1 - Q3N 398 491 645 357 439 592
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DC38L - 3-8 Decoder Active Low

S2 - Q3N 535 6.60 859 514 6.28 8.34
SO - Q3N 220 2.60 3.40 180 220 3.00
S1 - Q5N 347 429 563 337 4.09 552
S2 - Q5N 277 349 473 287 349 482
SO0 — Q5N 220 2.60 3.40 180 220 3.00
S1 - Q7N 398 491 645 357 439 592
S2 - Q7N 358 451 6.05 357 439 592
S0 - Q7N 220 2.60 3.40 180 220 3.00
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DC38L - 3-8 Decoder Active Low

Schematic
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DIS7SEG - 7 Segment BCD Display (0 to F)

DIS7SEG - 7 Segment BCD Display (0 to F)

Symbol

h

8

&
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g ®
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5 3
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— DO

— D1

— D2

— D3

Truth Table

Output

A

Input

D1 DO

D3 D2
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DIS7SEG - 7 Segment BCD Display (0 to F)

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
Dl -G 291 588 947 292 568 885
DO - G 364 630 937 337 591 885
D3 -G 3.03 537 800 283 506 759
D2 -G 291 595 959 282 585 928
Dl - F 303 6.06 10.20 273 570 9.68
DO - F 313 557 830 273 535 838
D3 - F 313 537 801 274 496 748
D2 - F 294 566 9.10 272 544 867
Dl - E 238 402 596 221 384 566
DO - E 228 428 6.97 221 415 6.69
D2 - E 318 542 816 301 524 788
D1 -D 303 6.66 11.85 283 627 11.23
DO - D 360 7.01 1175 322 6.61 11.23
D2 - D 398 793 1331 369 770 13.07
D1 - C 313 547 810 273 495 748
DO - C 204 366 559 2.06 3.67 558
D3 - C 483 819 12.06 473 799 1175
D2 - C 3.03 6.00 10.38 273 579 997
D1 -8B 266 586 1048 225 539 10.06
DO - B 360 655 1029 321 613 9.96
D3 - B 360 6.79 10.78 321 647 10.65
D2 - B 256 537 919 225 495 8.68
D1 - A 324 690 11.87 325 694 1196
DO - A 246 6.05 1147 226 588 1135
D3 - A 410 7.72 12.66 419 777 1255
D2 - A 437 841 1425 414 839 1424
Switching Speeds for -4ns Parts
Rise Fall

ML - 149




DIS7SEG - 7 Segment BCD Display (0 to F)

Pin Min - Typ  Max Min - Typ  Max

D1 -G 6.81 961 1450 731 940 13.15
DO - G 8.33 1045 14.10 773 974 1315
D3 - G 722 898 1221 6.92 867 1145
D2 - G 6.81 966 14.74 6.91 951 13.68
D1 - F 722 9.62 1393 6.52 941 14.09
DO - F 722 923 1251 6.52 862 11.86
D3 - F 6.52 8.08 1091 6.91 857 1137
D2 - F 6.72 8.92 1273 6.62 8.76 12.69
D1 - E 588 7.15 9.62 489 6.26 831

D0 - E 548 751 11.28 489 6.87 9.85

D2 - E 7.78 955 1312 6.89 886 11.68
D1 -D 712 1120 17.97 6.92 1055 16.81
DO - D 749 1120 17.57 798 1119 16.81
D2 - D 856 1251 19.23 855 1251 19.22
D1 - C 762 938 1251 6.52 827 11.06
DO - C 454 577 7.75 464 578 784

D3 - C 11.10 13.64 18.34 10.50 13.23 17.48
D2 - C 6.32 9.73 15.67 6.52 9.86 15.12
D1 - B 6.54 10.03 16.07 544 897 14.82
DO - B 8.46 10.76 14.47 759 10.11 14.42
D3 - B 8.69 11.11 15.30 759 1055 15.45
D2 - B 6.14 898 13.94 544 827 12.88
D1 - A 722 1101 17.30 752 1127 17.35
DO - A 544 962 16.68 534 961 16.66
D3 - A 8.86 1240 18.44 896 12.60 18.58
D2 - A 9.16 1349 20.97 9.15 1364 2081
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DIS7SEG - 7 Segment BCD Display (0 to F)

Schematic

?3

B

QL
EAGE

b

by

i :

H

g
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EC2 - 2-Bit Equality Comparator

EC2 - 2-Bit Equality Comparator

Symbol
Rectangular Area: 3x2cells
EC2> Number of Cells: 6
— 1 A0
— Al
— BO
— B1 DI FF —
Schematic

PND2

A0 PXc2
Pl NV
BO ) > {>C DI FF
Pxc2
AL Pl NV
B1
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EC2 - 2-Bit Equality Comparator

Truth Table

Input Output
Al A0 Bl BO DIFF

a<b,a>b 1
a=b

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
B1 - DIFF 291 514 71.77 292 545 797
Al - DIFF 291 514 1.77 292 545 797
BO — DIFF 244 436 6.58 244 466 6.78
A0 - DIFF 244 436 6.58 244 466 6.78

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
B1 - DIFF 6.71 836 11.26 741 926 12.36
Al - DIFF 6.71 836 11.26 741 926 12.36
BO — DIFF 564 7.07 953 6.34 7.87 10.53
A0 - DIFF 564 7.07 953 6.34 7.87 10.53
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EC3 - 3-Bit Equality Comparator

EC3 - 3-Bit Equality Comparator

Symbol

Rectangular Area: 3x3cells
Number of Cells: 9

EC3

|
3% 23

— B1

— B2 DI FF ——

Schematic
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EC3 - 3-Bit Equality Comparator

Truth Table
Input Output
A2 AL B2 Bl B0 DIFF
a<h,a>b 1
a=bh 0
Switching Speeds for -2ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
B2 - DIFF 291 514 7.77 292 545 797
A2 _ DIFF 291 514 7.77 292 545 797
B1 - DIFF 378 6.82 10.26 3.68 6.72 10.06
Al - DIFF 378 6.82 10.26 3.68 6.72 10.06
BO — DIFF 331 6.04 9.07 321 594 887
A0 - DIFF 331 6.04 9.07 321 594 887
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
B2 - DIFF 6.71 836 11.26 741 926 12.36
A2 - DIFF 6.71 836 11.26 741 926 12.36
B1 - DIFF 8.97 12.09 17.59 8.38 1150 16.58
Al - DIFF 8.97 1209 17.59 8.38 1150 16.58
BO — DIFF 7.90 10.75 15.86 731 10.16 14.85
A0 - DIFF 7.90 10.75 15.86 731 10.16 14.85
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EC4 - 4-Bit Equality Comparator

Symbol

EC4 - 4-Bit Equality Comparator

e Rectangular Area: 3x4cells

AO

&R 2

B1
B2
B3

Number of Cells:; 12

DI FF

Schematic

PXOND
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EC4 - 4-Bit Equality Comparator

Truth Table

Input Output
A3 A2 Al A0 B3 B2 B1 BO DIFF

a<b,a>b 1
a=b

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
B3 - DIFF 3.78 6.82 10.26 369 6.72 10.06
A3 - DIFF 3.78 6.82 10.26 369 6.72 10.06
B2 - DIFF 425 7.60 11.45 416 751 11.25
A2 - DIFF 425 7.60 11.45 416 751 11.25
B1 - DIFF 3.78 6.82 10.26 3.68 6.72 10.06
Al - DIFF 3.78 6.82 10.26 3.68 6.72 10.06
BO — DIFF 331 6.04 9.07 321 594 887
A0 - DIFF 331 6.04 9.07 321 594 887
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EC4 - 4-Bit Equality Comparator

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

B3 - DIFF 8.97 1204 17.59 8.38 1155 16.68
A3 - DIFF 8.97 1204 17.59 8.38 1155 16.68
B2 - DIFF 10.04 13.38 19.33 945 1289 18.42
A2 - DIFF 10.04 13.38 19.33 945 1289 1842
B1 - DIFF 8.97 1209 17.59 8.38 1150 16.58
Al - DIFF 8.97 1209 17.59 8.38 1150 16.58
BO — DIFF 7.90 10.75 15.86 731 10.16 14.85
A0 - DIFF 7.90 10.75 15.86 731 10.16 14.85
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EC8 - 8-Bit Equality Comparator

ECS8 - 8-Bit Equality Comparator

Symbol
Eco Rectangular Area: 7x4cells
< Number of Cells; 27
Truth Table
Input Output
A7..AD B7..BO DIFF
a<h,a>b 1
a=bh
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EC8 - 8-Bit Equality Comparator

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

A0 - DIFF 6.57 1210 18.32 6.57 12.06 18.22
BO — DIFF 6.57 1210 18.32 6.57 12.06 18.22
A4 - DIFF 5.62 1053 15.94 562 10.48 15.84
B4 - DIFF 5.62 1053 15.94 562 10.48 15.84
Al - DIFF 7.04 1289 1951 7.04 1283 1941
B1 - DIFF 7.04 1289 19.51 7.04 1283 1941
A2 - DIFF 6.56 12.10 18.32 6.56 12.05 18.22
B2 - DIFF 6.56 12.10 18.32 6.56 12.05 18.22
A3 - DIFF 6.09 1132 17.13 6.09 1127 17.03
B3 - DIFF 6.09 1132 17.13 6.09 1127 17.03
A5 - DIFF 6.09 1132 17.13 6.09 1127 17.03
B5 - DIFF 6.09 1132 17.13 6.09 1127 17.03
A6 - DIFF 6.57 1211 18.32 6.57 12.05 18.22
B6 — DIFF 6.57 1211 18.32 6.57 12.05 18.22
A7 - DIFF 6.10 11.32 17.13 6.10 11.27 17.03
B7 - DIFF 6.10 11.32 17.13 6.10 11.27 17.03
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EC8 - 8-Bit Equality Comparator

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

A0 - DIFF 1484 20.79 31.09 14.84 20.49 30.08
BO — DIFF 1484 20.79 31.09 14.84 20.49 30.08
A4 - DIFF 12.70 18.11 27.52 12.70 17.82 26.51
B4 - DIFF 12,70 18.11 27.52 12.70 17.82 26.51
Al - DIFF 1591 2212 32.82 1591 21.84 3181
B1 - DIFF 1591 2212 32.82 1591 21.84 3181
A2 - DIFF 1484 20.79 31.09 14.84 20.49 30.08
B2 - DIFF 1484 20.79 31.09 14.84 20.49 30.08
A3 - DIFF 13.77 19.44 29.36 13.77 19.15 28.35
B3 - DIFF 13.77 19.44 29.36 13.77 19.15 28.35
A5 - DIFF 13.77 19.44 29.26 13.77 19.15 28.25
B5 - DIFF 13.77 19.44 29.26 13.77 19.15 28.25
A6 - DIFF 14.84 20.78 30.99 14.84 20.49 29.98
B6 — DIFF 14.84 20.78 30.99 14.84 20.49 29.98
A7 - DIFF 13.77 19.44 29.26 13.77 19.15 28.25
B7 - DIFF 13.77 19.44 29.26 13.77 19.15 28.25
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EC8 - 8-Bit Equality Comparator

Schematic
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EN42 - 4-to-2 Encoder

EN42 - 4-to-2 Encoder

Symbol
Rectangular Area: 2x3cells
EN4 2 Number of Cells: 6
—() DO o
—() b1 QL
—() b2
—() D3 El)—
Schematic

PAN2

PAN2

[ E——
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EN42 - 4-to-2 Encoder

Truth Table

Input Output

D3 D2 D1 DO Q1 Qo0 E1l
1 1 1 1 0 0 0
1 1 1 0 0 0 1
1 1 0 X 0 1 1
1 0 1 X 1 0 1
1 0 0 X 1 1 1
0 X X X 1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
DO - E1 169 301 452 138 269 410
D2 - E1 223 386 580 194 356 5.38
D3 - E1 223 386 580 194 356 5.38
D1 - E1 169 301 452 138 269 410
D2 - Q1.BUS 263 456 6.50 244 416 6.08
D3 - Q1.BUS 263 456 6.50 244 416 6.08
D2 - Q1 223 407 590 194 356 538
D3 - Q1 223 407 590 194 356 5.38
D3 - Q0 080 140 220 070 140 210
D1 - QO 080 140 220 070 140 210
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EN42 - 4-to-2 Encoder

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
DO - E1 358 451 6.05 357 449 6.02
D2 - E1 472 589 792 472 597 798
D3 - E1 472 589 792 472 597 798
D1 - E1 358 451 6.05 357 449 6.02
D2 - Q1.BUS 562 6.99 9.52 592 7.37 10.08
D3 - Q1.BUS 562 6.99 9.52 592 7.37 10.08
D2 - Q1 492 6.09 812 492 617 828
D3 - Q1 492 6.09 812 492 617 828
D3 - Q0 170 210 290 180 230 3.00
D1 - QO 170 210 290 180 230 3.00
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EN83 - 8-to-3 Encoder

EN83 - 8-to-3 Encoder

Symbol
NS S Rectangular Area: 4x4cells

oo Number of Cells: 11

—(/ D1

—( D2 (@ o) .

—() D3 A —

—( P4 @ | —

—(O D5

—() b6

—( D7 El D—
Truth Table
Input Output
D7 D6 D5D4 D3I D2 DI DO Q@ QL Q El
1111 1 1 1 1 0 0 0 0
1111 1 1 1 0 0 0 0 1
1111 1 1 X 0 0 1 1
1111 1 0 .  x 0 1@ 0@) 1
1111 0 2 dl x 0 1@ 1@@) 1
1110 d3 d2 di X 1 0@ 0@ 1
110 dd d3 d2 dl «x 1 0@ 1@ 1
10 d5dd d3 d2 dl «x 1 @) 0@ 1

(@ 1@ 1

0 d6d5d4 d3 d2 d x 1 1
1111 d d d -  ob

(@) Q0 = (D7*D5*D3*D1)’; Q1 = (D7*D6*D3*D2)
(b) Q2 = (D7*D6*D5*D4)
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EN83 - 8-to-3 Encoder

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D1 - QO 080 140 220 070 140 210
D7 - QO 179 311 462 138 269 410
D3 - QO 169 301 452 138 269 410
D5 - QO 169 301 452 138 269 410
D2 - Q1 080 140 220 070 140 210
D7 - Q1 233 397 590 194 356 538
D3 - Q1 223 386 580 194 356 538
D6 - Q1 223 386 5.80 194 356 5.38
D4 - Q2 080 140 220 070 140 210
D7 - Q2 233 397 590 194 356 538
D6 - Q2 223 386 580 194 356 538
D5 - Q2 223 386 5.80 194 356 5.38
D1 - E1 179 311 462 138 269 410
D4 - E1 169 301 452 138 269 410
D2 - E1 090 150 230 070 140 210
DO - E1 080 140 220 070 140 210
D7 - E1 411 756 11.73 330 6.53 10.58
D3 - E1 448 786 11.63 3.78 6.93 10.58
D6 - E1 401 747 1163 330 6.53 10.58
D5 - E1 401 7.07 1044 330 6.14 938
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EN83 - 8-to-3 Encoder

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D1 - QO 170 210 290 180 230 3.00
D7 - QO 398 491 645 357 449 6.02
D3 - QO 358 451 6.05 357 449 6.02
D5 - QO 358 451 6.05 357 449 6.02
D2 - Q1 170 210 290 180 230 3.00
D7 - Q1 512 629 832 472 597 798
D3 - Q1 472 589 792 472 597 798
D6 - Q1 472 589 792 472 597 7098
D4 - Q2 170 210 290 180 230 3.00
D7 - Q2 502 629 832 472 587 7.96
D6 - Q2 462 589 792 472 587 7.96
D5 - Q2 462 589 792 472 587 7.96
D1 - E1 398 491 6.45 357 449 6.02
D4 - E1 358 451 6.05 357 449 6.02
D2 - E1 170 210 290 220 270 3.40
DO - E1 170 210 290 180 230 3.00
D7 - E1 8.79 1175 16.46 8.26 10.99 15.85
D3 - E1 956 12.00 16.06 9.33 11.74 15.85
D6 - E1 839 11.36 16.06 8.26 10.99 15.85
D5 - E1 839 10.71 14.23 8.26 10.25 14.00
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EN83 - 8-to-3 Encoder

Schematic
DS i ’_\ PND2
D7 | ‘—/ ’—‘ >: |
I —r
D6 . é PAN3 PANZ2 PAN3
o ;[:%;D »_D
B PND3
DO . E1
D2 |
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FAL - 1-Bit Full Adder

FAL - 1-Bit Full Adder

Symbol
Rectangular Area: 2x2cells
EAL Number of Cells: 4
— Do sum|l
— D1
— CO|—
Schematic
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FAL - 1-Bit Full Adder

Truth Table

Input Output
DO D1 Cl SUM CO
0 0 0 0 0
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
DO — SUM.BUS 207 348 499 217 368 519
D1 - SUM.BUS 207 348 499 217 368 519
Cl - SUM.BUS 120 190 270 130 210 290
D0 - SUM 167 298 439 167 308 4.49
D1 - SUM 167 298 439 1.67 308 4.49
Cl - SUM 080 140 210 080 150 220
DO - CO 204 406 6.69 206 4.07 6.68
D1 - CO 2.04 406 6.69 206 4.07 6.68
Cl - CO 157 288 440 158 288 439
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FAL - 1-Bit Full Adder

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

DO — SUM.BUS 437 638 882 537 748 1032
D1 — SUM.BUS 437 638 882 537 748 1032
Cl — SUM.BUS 250 320 450 350 430 6.00

DO — SUM 367 548 742 437 628 852
D1 - SUM 367 548 742 437 628 852
Cl — SUM 180 230 3.10 250 310 420
D0 - CO 464 671 10.34 464 678 1034
D1 - CO 464 671 10.34 464 678 10.34
Cl - CO 356 4.48 6.02 356 449 6.02
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FD - D Flip-Flop Synchronous

FD - D Flip-Flop Synchronous

Symbol
Rectangular Area: 1x1cells
ED Number of Cells: 1
— 1D QL
] R
Schematic
PFD
DR— TI Q
CLKE—
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FD - D Flip-Flop Synchronous

Truth Table
Input Output
R CLK Q
0 0
1 q
1 r d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
CLK - Q.BUS 180 210 240 230 260 290
R - Q.BUS 040 050 0.60 190 220 250
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 210 210 210 0.00 0.00 0.00

ML - 174



FD - D Flip-Flop Synchronous

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
CLK - Q.BUS 310 3.60 4.40 400 450 540
R - Q.BUS 0.70 0.90 1.40 340 390 480
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 350 350 350 0.00 0.00 0.00
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FDE - D Flip-Flop Synchronous with Enable

FDE - D Flip-Flop Synchronous with Enable

Symbol
Rectangular Area: 2x1cells
EDE Number of Cells: 2

— 1D QL

— 1EN

] R

7

Schematic

PFEDMUX

D'JD

oxg_ T |

—d 71

RE
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FDE - D Flip-Flop Synchronous with Enable

Truth Table
Input Output
R EN CLK D Q
0 X X 0
1 X q
1 1 r d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 390 410 430 0.00 0.00 0.00
EN 380 4.00 430 0.00 0.00 0.00
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 6.30 6.60 6.90 0.00 0.00 0.00
EN 6.10 640 6.70 0.00 0.00 0.00
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FDEL - D Flip-Flop Synch with Enable Low

FDEL - D Flip-Flop Synch with Enable Low

Symbol
Rectangular Area: 2x1cells
EDEL Number of Cells: 2

1D QL

() EN

] R

7

Schematic

CLK

=0 a
—

—d 71

R
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FDEL - D Flip-Flop Synch with Enable Low

Truth Table
Input Output
R EN CLK D Q
0 0
1 q
1 r d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 390 410 430 0.00 0.00 0.00
EN 380 4.00 430 0.00 0.00 0.00
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 6.30 6.60 6.90 0.00 0.00 0.00
EN 6.10 640 6.70 0.00 0.00 0.00
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FDHA - D Flip-Flop Half-Adder Sum

FDHA - D Flip-Flop Half-Adder Sum

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

FDHA

a7

Schematic

w1 e o we

C:LK._‘

. I
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FDHA - D Flip-Flop Half-Adder Sum

Truth Table

Input Output

R CLK A B QL Q2
0 X X X 0 X
1 r 0 b b 0
1 r 1 b b' b
1 r a 0 a 0
1 r a 1 a a

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q1 140 160 1.80 180 200 220
R - Q1 0.00 0.00 0.00 140 160 1.80
A - Q2 070 120 190 080 140 210
B - Q2 070 120 190 090 150 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 210 210 210 0.00 0.00 0.00
B 210 210 210 0.00 0.00 0.00

ML - 181



FDHA - D Flip-Flop Half-Adder Sum

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q1 240 270 3.00 3.00 330 3.60
R - Q1 0.00 0.00 0.00 240 270 3.00
A - Q2 170 210 280 170 220 290
B - Q2 170 210 280 210 260 3.30
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 370 370 370 0.00 0.00 0.00
B 370 370 370 0.00 0.00 0.00
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FDMUX - MUX Feeding D Flip-Flop

FDMUX - MUX Feeding D Flip-Flop

Symbol
Rectangular Area: 1x1cells
Number of Cells: 1
FDMUX
B R
Schematic
D1 g——
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FDMUX - MUX Feeding D Flip-Flop

Truth Table
Input Output
R CLK D1 DO Q
X X 0
r X do do
r di X di

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 390 410 430 0.00 0.00 0.00
D1 390 410 430 0.00 0.00 0.00
S 380 4.00 430 0.00 0.00 0.00
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 6.30 6.60 6.90 0.00 0.00 0.00
D1 6.30 6.60 6.90 0.00 0.00 0.00
S 6.10 6.40 6.70 0.00 0.00 0.00
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FDN - D Flip-Flop Synchronous with QN Out

FDN - D Flip-Flop Synchronous with QN Out

Symbol

FDN

—O73

Rectangular Area: 1x1cells
Number of Cells: 1

Schematic

PFDN

om—O

CLKE—|
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FDN - D Flip-Flop Synchronous with QN Out

Truth Table
Input Output
R CLK D ON
0 X X 0
1 r d d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - QN - - - 140 160 1.80
CLK - QN 140 160 1.80 180 200 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 210 210 210 0.00 0.00 0.00
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - QN - - - 240 270 3.00
CLK - QN 240 270 3.00 3.00 330 3.60
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 370 370 370 0.00 0.00 0.00
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FDND - D Flip-Flop 2 Input NAND

FDND - D Flip-Flop 2 Input NAND

Symbol
Rectangular Area: 1x1cells
Number of Cells: 1
FDND
D Ql
R
7
Schematic
PFDND
A (®24
e e
CLK.—‘ R
. J
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FDND - D Flip-Flop 2 Input NAND

Truth Table
Input Output
R CLK A B QIN Q2
0 X X X 0 X
1 r X 0 1 0
1 r 0 X 1 0
1 r 1 1 0 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - QIN 140 160 1.80 180 200 220
R - QIN 0.00 0.00 0.00 140 160 1.80
A - Q2 060 120 1.90 080 150 220
B - Q2 060 120 190 090 160 230
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 210 210 210 0.00 0.00 0.00
B 210 210 210 0.00 0.00 0.00
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FDND - D Flip-Flop 2 Input NAND

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK -> Q1IN 240 270 3.00 3.00 330 3.60
R->QI1N 0.00 0.00 0.00 240 270 3.00
A->Q2 170 210 290 180 230 3.00
B->Q2 170 210 290 220 270 340
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 370 370 3.70 0.00 0.00 0.00
B 410 410 4.10 0.00 0.00 0.00
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FDOR - D Flip-Flop 2 Input OR

FDOR - D Flip-Flop 2 Input OR

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

FDOR

a7

Schematic

A PFDOR
B ) D C—H

axkpd |

—d 72

RN
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FDOR - D Flip-Flop 2 Input OR

Truth Table
Input Output
R CLK A B Q
0 X X X 0
1 r 0 b b
1 r 1 X 1
1 r a 0 a
1 r X 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 210 210 210 0.00 0.00 0.00
B 210 210 210 0.00 0.00 0.00
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FDOR - D Flip-Flop 2 Input OR

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 370 370 370 0.00 0.00 0.00
B 370 370 3.70 0.00 0.00 0.00
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FDORL - D Flip-Flop (A + L")

Symbol

FDORL - D Flip-Flop (A + L)

Schematic

Rectangular Area: 1x1cells
Number of Cells: 1

A PFDORL
D
o b o —me

axkmp /! |

RE

46”
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FDORL - D Flip-Flop (A + L")

Truth Table
Input Output
R CLK A BN Q
0 X X X 0
1 r 0 bn bn'
1 r 1 X
1 r X 0
1 r a 1 a

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 210 210 210 0.00 0.00 0.00
BN 210 210 210 0.00 0.00 0.00
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FDORL - D Flip-Flop (A + L")

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 370 370 370 0.00 0.00 0.00
BN 370 370 3.70 0.00 0.00 0.00
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FDR - D Flip-Flop Synchronous Reset Low

FDR - D Flip-Flop Synchronous Reset Low

Symbol
Rectangular Area: 2x1cells
EDR Number of Cells: 2
— 1D QL
o RN R
Schematic

PFD

CLK g

—072

R
PANZ

D:_’tl :
RN
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FDR - D Flip-Flop Synchronous Reset Low

Truth Table
Input Output
R CLK RN D Q
0 X X 0
1 r 0 0
1 r 1 d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 140 160 1.80
CLK - Q 140 160 1.80 180 200 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 267 298 339 048 048 048
D 258 289 330 047 047 047

ML - 197



FDR - D Flip-Flop Synchronous Reset Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 240 270 3.00
CLK - Q 240 270 3.00 3.00 330 3.60
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 497 519 573 1.07 1.07 107
D 457 4389 533 1.07 1.07 107
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FDS - D Flip-Flop Synchronous Set Low

FDS - D Flip-Flop Synchronous Set Low

Symbol
Rectangular Area: 1x1cells
(g EDS Number of Cells: 1
SN
1D o Qi
] R
Schematic

D PFDORL
D QCQ—H
swh °

oxm

46;0

RE
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FDS - D Flip-Flop Synchronous Set Low

Truth Table
Input Output
R CLK SN D Q
0 X X 0
1 r 0 1
1 r 1 d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 210 210 210 0.00 0.00 0.00
SN 210 210 210 0.00 0.00 0.00
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FDS - D Flip-Flop Synchronous Set Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 370 370 370 0.00 0.00 0.00
SN 370 370 3.70 0.00 0.00 0.00
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FDSA - D Flip-Flop Asynchronous Set Low

FDSA - D Flip-Flop Asynchronous Set Low

Symbol

Rectangular Area: 2x1cells

EDSA Number of Cells: 2

—n

Schematic

Dm—(P Q D@ mQ

CLKE—
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FDSA - D Flip-Flop Asynchronous Set Low

Truth Table

Input Output

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS 268 381 483 - - -
CLK - Q.BUS 3.08 421 523 269 370 472
R-Q 228 331 423 - - -
CLK - Q 268 371 4.63 219 311 4.02
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 210 210 210 0.00 0.00 0.00
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FDSA - D Flip-Flop Asynchronous Set Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS 5.08 6.01 7.65 - - -
CLK - Q.BUS 568 6.61 825 547 649 822
R-Q 438 511 6.25 - - -
CLK - Q 498 571 6.85 447 529 642
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 350 350 350 0.00 0.00 0.00
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FDSR - D Flip-Flop Synch Set/Reset Low

FDSR - D Flip-Flop Synch Set/Reset Low

Symbol

Rectangular Area: 2x1cells

(g Epsr|  Number of Cells: 2

SN
D Juu Qi

Epial
RN R

7Y

Schematic

b PANZ
RN PEDORL
D Q—mEQ
SNg
oxg ] R
RE T
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FDSR - D Flip-Flop Synch Set/Reset Low

Truth Table
Input Output
R CLK SN RN D Q
0 X X X X 0
1 r 1 0 X 0
1 r 0 X X 1
1 r 1 1 d d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R-Q - - - 140 160 1.80
CLK - Q 140 160 1.80 180 200 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
SN 210 210 210 0.00 0.00 0.00
D 258 289 330 047 047 047
RN 267 298 339 048 048 048
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FDSR - D Flip-Flop Synch Set/Reset Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R-Q - - - 240 270 3.00
CLK - Q 240 270 3.00 3.00 330 3.60
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
SN 370 370 3.70 0.00 0.00 0.00
D 477 509 553 1.07 1.07 107
RN 517 539 593 1.07 1.07 107
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FDXO - D Flip-Flop with XOR

FDXO - D Flip-Flop with XOR

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

Schematic

PXFD3

—O 7
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FDXO - D Flip-Flop with XOR

Truth Table
Input Output
R CLK A B C Q
0 X X X X 0
1 r 0 b X b
1 r X b 0 b
1 r 1 b 1 b'

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 210 210 210 0.00 0.00 0.00
B 210 210 210 0.00 0.00 0.00
C 210 210 210 0.00 0.00 0.00
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FDXO - D Flip-Flop with XOR

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 370 370 370 0.00 0.00 0.00
B 370 370 3.70 0.00 0.00 0.00
C 370 370 3.70 0.00 0.00 0.00
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FDXOANS3 - (A*L) XOR B; B = (A*L) AND B

FDXOANS3 - (A*L) XOR B; B = (A*L) AND B

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

?
Schematic
BEl— PXFD3 .
L
CLJ;@ D Q- m™
e 11
CLK.—‘

A
| |
—CO 7
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FDXOANS3 - (A*L) XOR B; B = (A*L) AND B

Truth Table

Input Output
R CLK A C B QL Q2
0 X X X X 0 X
X X 0 X X X 0
X X X 0 X X 0
X X X X 0 X 0
1 r 0 X b b X
1 r X 0 b b X

r 1 1 b b' b

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q1 140 160 1.80 180 200 220
R - Q1 0.00 0.00 0.00 140 160 1.80
A - Q2 070 120 190 080 140 210
B - Q2 070 120 190 080 140 210
C-0Q2 070 120 190 090 150 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 210 210 210 0.00 0.00 0.00
B 210 210 210 0.00 0.00 0.00
C 210 210 210 0.00 0.00 0.00
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FDXOANS3 - (A*L) XOR B; B = (A*L) AND B

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q1 240 270 3.00 3.00 330 3.60
R - Q1 0.00 0.00 0.00 240 270 3.00
A - Q2 170 210 280 170 220 290
B - Q2 170 210 280 170 220 290
C-0Q2 170 210 280 210 260 330
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
A 370 370 370 0.00 0.00 0.00
B 370 370 3.70 0.00 0.00 0.00
C 370 370 370 0.00 0.00 0.00
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FDZ - D Flip-Flop with Tristate Out

FDZ - D Flip-Flop with Tristate Out

Symbol

FDzZz
_ 1D Q

Rectangular Area: 1x1cells
Number of Cells: 1

R
Schematic
(@ = .
PFDZ
DjR—— D Q Q
CLKg— =
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FDZ - D Flip-Flop with Tristate Out

Truth Table

Input Output
R CLK OE D Q

0 X 0 0
1 r 0
1 r 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 200 230 260 230 260 290
OE - Q 130 1.40 150 120 130 140
R-Q 0.60 0.70 0.80 190 220 250
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 210 210 210 0.00 0.00 0.00
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FDZ - D Flip-Flop with Tristate Out

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 350 390 4.30 390 430 470
OE - Q 190 210 230 180 200 220
R-Q 110 120 130 330 370 4.10
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 370 370 370 0.00 0.00 0.00
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FDZQ - D Flip-Flop with Tristate Out and Q Out

FDZQ - D Flip-Flop with Tristate Out and Q Out

Symbol
Rectangular Area: 1x1cells
Number of Cells: 1
FDZQ
_ D Q
O R
Schematic
== |
PFDZ
Q
Dg— D Q
CLK g—— &
R
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FDZQ - D Flip-Flop with Tristate Out and Q Out

Truth Table

Input Output
R CLK OE D Qo0 Q

0 X X 0 0
1 r X
1 r 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - QO 140 160 1.80 180 200 220
R - Q0 0.00 0.00 0.00 140 160 1.80
CLK - Q 200 230 260 230 260 290
OE - Q 130 1.40 150 120 130 140
R-Q 0.60 0.70 0.80 190 220 250
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 210 210 210 0.00 0.00 0.00
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FDZQ - D Flip-Flop with Tristate Out and Q Out

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - QO 240 270 3.00 3.00 330 3.60
R - Q0 0.00 0.00 0.00 240 270 3.00
CLK - Q 350 390 4.30 390 430 470
OE - Q 190 210 230 180 200 220
R-Q 110 120 130 330 370 4.10
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 370 370 370 0.00 0.00 0.00
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FJK - JK Flip-Flop Synchronous

FJK - JK Flip-Flop Synchronous

Symbol
Rectangular Area: 2x4cells
FJK Number of Cells: 8
N | Q [
] R
Truth Table
Input Output

R CLK J K Q

=]
- = = x
» O o X
o - o X
-~ oo o
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FJIK - JK Flip-Flop Synchronous

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 164 193 219
CLK - Q 167 191 216 204 233 259
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 569 822 1135 33 335 335
J 511 7.34 10.07 212 212 212
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 2.64 3.03 3.6
CLK - Q 262 297 3.36 324 363 4.06
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 11.73 13.93 17.53 764 764 7.64
J 10.06 11.74 14.49 470 470 470
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FJK - JK Flip-Flop Synchronous

Schematic

PFD

CLK i

—dnx

PND2

PND2

PxXo2

PND2

PND2
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FJKQ - JK Flip-Flop Synchronous with Q Low

FJKQ - JK Flip-Flop Synchronous with Q Low

Rectangular Area: 3x4cells

Symbol
FJIKOQ Number of Cells: 10
—13J QoL
— QN[O
R
Truth Table
Input Output
R CLK J K Q QN
0 X X X 0 1
1 r 0 0 q q
1 r 0 1 0 1
1 r 1 0 1 0
1 r 1 1 q q
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FJKQ - JK Flip-Flop Synchronous with Q Low

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 172 204 232
CLK - Q 176 202 228 212 244 272
R — QN.BUS 339 492 641 - - -
CLK — QN.BUS 379 532 6.81 344 481 6.28
R - QN 299 442 581 - - -
CLK - QN 339 482 6.21 294 421 558

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
J 511 7.34 10.07 212 212 212
K 569 822 1135 335 335 335
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FJKQ - JK Flip-Flop Synchronous with Q Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 272 314 362
CLK - Q 269 3.06 3.48 332 374 422
R — QN.BUS 640 7.63 9.9 - - -
CLK — QN.BUS 7.00 823 10.55 6.76 8.15 10.40
R - QN 570 6.73 855 - - -
CLK - QN 6.30 7.33 9.15 576 6.95 8.60

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
J 10.06 11.74 14.49 470 470 470

11.73 1393 17.53 764 764 764
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FJKQ - JK Flip-Flop Synchronous with Q Low

Schematic

kg

PND2

PND2

Pxce

PND2

PND2
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FJKR - JK Flip-Flop Synchronous Reset Low

FJIKR - JK Flip-Flop Synchronous Reset Low

Symbol
Rectangular Area: 3x4cells
FIKR Number of Cells: 11
N | Q [
R e
RN R
Truth Table
Input Output

R CLK RN J K Q

0 X X X X 0
1 r 0 X X 0
1 r 1 0 0 q
1 r 1 0 1 0
1 r 1 1 0 1
1 r 1 1 1 q
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FJKR - JK Flip-Flop Synchronous Reset Low

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 156 182 2.06
CLK - Q 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 589 885 1222 377 377 377
RN 559 815 11.20 291 291 291
J 559 815 11.20 337 337 337

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 256 292 331
CLK - Q 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 11.93 14.07 17.79 832 832 832
RN 1124 13.17 16.51 646 6.46 6.46
J 1124 1317 1651 763 7.63 7.63
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FJKR - JK Flip-Flop Synchronous Reset Low

Schematic

CLK g

PND2

PND2
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FJKRA - JK Flip-Flop Asynchronous Reset Low

FJKRA - JK Flip-Flop Asynchronous Reset Low

Symbol
Rectangular Area: 3x4cells
FJKRA Number of Cells: 8
N | Q [
R
Truth Table
Input Output

R CLK J K Q

=]
- = = x
» O o X
o - o X
-~ oo o
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FJKRA - JK Flip-Flop Asynchronous Reset Low

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 164 193 219
CLK - Q 167 191 216 204 233 259
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 569 822 1135 33 335 335
J 511 7.34 10.07 212 212 212
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 2.64 3.03 3.6
CLK - Q 262 297 3.36 324 363 4.06
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 11.73 13.93 17.53 764 764 7.64
J 10.06 11.74 14.49 470 470 470
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FJKRA - JK Flip-Flop Asynchronous Reset Low

Schematic

PFD

LK

—dn

RE

PND2

PND2

PXO2

PND2

PND2
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FJKS - JK Flip-Flop Synchronous Set Low

FJKS - JK Flip-Flop Synchronous Set Low

Symbol
Rectangular Area: 3x4cells
(g FIKS Number of Cells: 10
SN
N | Eplpl Q—
S R
Truth Table
Input Output

R CLK SN J K Q

0 X X X X 0
1 r 0 X X 1
1 r 1 0 0 q
1 r 1 0 1 0
1 r 1 1 0 1
1 r 1 1 1 q
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FJKS - JK Flip-Flop Synchronous Set Low

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 156 182 2.06
CLK - Q 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 521 757 10.22 288 283 288
SN 567 834 1131 2.88 288 288
J 566 834 1131 347 347 347
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 256 292 331
CLK - Q 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
K 10.16 11.88 14.77 6.44 644 6.44
SN 12.21 14.33 18.04 644 644 6.44
J 11.81 1393 17.64 784 784 7.84
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FJKS - JK Flip-Flop Synchronous Set Low

Schematic

PFDN

CLK

—Oz

PND2

PND2
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FJKSA - JK Flip-Flop Asynchronous Set Low

FJKSA - JK Flip-Flop Asynchronous Set Low

Symbol
Rectangular Area: 3x4cells
FJKSA Number of Cells: 10
—1J QoL
s
Truth Table
Input Output
S CLK J K Q
0 X X X 1
1 r 0 0 q
1 r 0 1 1
1 r 1 0 0
1 r 1 1 q
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FJKSA - JK Flip-Flop Asynchronous Set Low

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S - Q.BUS 2.68 3.81 483 - - -
CLK - Q.BUS 3.08 421 523 269 370 472
S-Q 235 339 432 - - -
CLK - Q 275 379 472 226 318 411
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
J 519 742 10.16 219 219 219
577 831 1144 342 342 342

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S - Q.BUS 5.08 6.01 7.65 - - -
CLK - Q.BUS 568 6.61 825 547 649 822
S-Q 445 520 6.36 - - -
CLK - Q 505 580 6.96 454 537 654
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
J 10.03 11.83 14.63 467 467 467
11.81 13.92 17.64 761 761 761
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FJKSA - JK Flip-Flop Asynchronous Set Low

Schematic

PFDN

CLK g

—0x

RE

PXxo2
PND2

PND2
PND2

PND2
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FJKSR - JK Flip-Flop Synch Set/Reset Low

FJKSR - JK Flip-Flop Synch Set/Reset Low

Symbol
Rectangular Area: 3x4cells
(g Fiksr|  Number of Cells: 12
SN
N | Eplinh Q I
J— e
RN R
Truth Table
Input Output
R CLK RN SN ] K Q
0 X X X X X 0
1 r X 0 X X 1
1 r 0 1 X X 0
1 r 1 1 0 0 q
1 r 1 1 0 1 0
1 r 1 1 1 0 1
1 r 1 1 1 1 q
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FJKSR - JK Flip-Flop Synch Set/Reset Low

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 156 182 2.06
CLK - Q 158 181 204 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 6.18 924 1261 375 375 375
J 6.14 9.12 1251 394 394 394
K 6.08 9.15 1251 375 375 375
SN 567 834 1131 2.88 288 288
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 256 292 331
CLK - Q 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 13.29 15.62 19.87 831 831 831
J 12.89 1522 19.47 891 891 891
K 12.72 15.06 19.09 831 831 831
SN 12.21 14.33 18.04 644 644 6.44
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FJKSR - JK Flip-Flop Synch Set/Reset Low

Schematic

PORL.

RN

LK

. . L

PND2

onm —1
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FT - T Flip-Flop Synchronous

FT - T Flip-Flop Synchronous

Symbol

Rectangular Area: 2x1cells

ET Number of Cells: 2

7

Schematic

rew— L) ) °

CLK._‘

—a 7

RE
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FT - T Flip-Flop Synchronous

Truth Table

Input Output
R CLK TE Q

0 X X
1 r 0
1 r 1 q

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
TE 210 210 210 0.00 0.00 0.00
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FT - T Flip-Flop Synchronous

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
TE 350 350 350 0.00 0.00 0.00
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FTR - T Flip-Flop Synchronous Reset Low

FTR - T Flip-Flop Synchronous Reset Low

Symbol
Rectangular Area: 2x1cells
ETR Number of Cells: 2
— ITE ol
JE— e
RN R
Schematic
em ) e e mc
aokpg—

RE

RN

PORL
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FTR - T Flip-Flop Synchronous Reset Low

Truth Table
Input Output
R CLK TE RN Q
0 X X X 0
1 X 0 1 q
1 r 1 0 0
1 r 1 1 q

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 3.07 378 449 0.87 087 087
TE 210 210 210 0.00 0.00 0.00
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FTR - T Flip-Flop Synchronous Reset Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 646 7.08 822 187 187 187
TE 350 350 350 0.00 0.00 0.00
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FTRA - T Flip-Flop Asynchronous Reset Low

FTRA - T Flip-Flop Asynchronous Reset Low

Symbol

ETRA Number of Cells: 2

—O3

Schematic

Rectangular Area: 2x1cells

rew )

—anax
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FTRA - T Flip-Flop Asynchronous Reset Low

Truth Table

Input Output
R CLK TE Q

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
TE 210 210 210 0.00 0.00 0.00
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FTRA - T Flip-Flop Asynchronous Reset Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
TE 350 350 350 0.00 0.00 0.00
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FTS - T Flip-Flop Synchronous Set Low

FTS - T Flip-Flop Synchronous Set Low

Symbol

_ I TE JuL Qi

(g FTSs
SN

7

Schematic

Rectangular Area: 2x1cells

Number of Cells; 2

TE I}

R —
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SN
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FTS - T Flip-Flop Synchronous Set Low

Truth Table
Input Output
R CLK TE SN Q
0 X X X 0
1 r 1 0 1
1 r 0 0 0
1 r 1 1 q
1 r 0 1 q

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
SN 267 298 339 048 048 048
TE 210 210 210 0.00 0.00 0.00
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FTS - T Flip-Flop Synchronous Set Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
SN 497 519 573 1.07 1.07 107
TE 350 350 350 0.00 0.00 0.00
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FTSR - T Flip-Flop Synchronous Set/Reset Low

FTSR - T Flip-Flop Synchronous Set/Reset Low

Symbol

(g FTSR

SN

_ I TE JuL Q

e

RN R

7Y

Schematic

Rectangular Area: 2x2cells
Number of Cells: 4

. =)
—n = -
I

RN
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FTSR - T Flip-Flop Synchronous Set/Reset Low

Truth Table
Input Output
R CLK TE RN SN Q
0 X X X X 0
1 r 1 1 1 q
1 r 0 1 1 q
1 r 1 X 0 1
1 r 0 X 0 0
1 r 1 0 1 0
r 0 0 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 190 220 250
CLK - Q.BUS 180 210 240 230 260 290
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 376 519 6.62 156 156 1.56
SN 299 370 442 0.68 0.68 0.68
TE 210 210 210 0.00 0.00 0.00
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FTSR - T Flip-Flop Synchronous Set/Reset Low

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q.BUS - - 340 390 480
CLK - Q.BUS 310 3.60 4.40 400 450 540
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
RN 724 829 9.78 354 354 354
SN 538 591 6.65 177 177 177
TE 350 350 350 0.00 0.00 0.00
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HAL - 1-Bit Half Adder

HAL - 1-Bit Half Adder

Symbol
Rectangular Area: 2x1cells
Number of Cells: 2
HAL
— DO
SUM[—
D1
col
Schematic
Do g PXOND

D) >

Pl

o SUM
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HAL - 1-Bit Half Adder

Truth Table

Input Output
DO D1 SUM CO

==
= =)
o - L o
» o o o

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D1 - CO 157 288 430 168 288 4.39
D0 - CO 157 288 430 168 288 4.39

D1 — SUM.BUS 120 190 270 130 210 290
DO — SUM.BUS 120 190 270 130 210 290

D1 - SUM 080 1.40 210 080 150 220
DO — SUM 080 1.40 210 080 150 220

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D1 - CO 366 458 6.12 356 439 6.02
DO - CO 366 458 6.12 356 439 6.02

D1 — SUM.BUS 250 320 450 350 430 6.00
DO — SUM.BUS 250 320 450 350 430 6.00

D1 - SUM 180 230 3.10 250 310 420
DO — SUM 180 230 3.10 250 310 420
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HAL1 - 1-Bit Half Adder Carry Low

HAL1 - 1-Bit Half Adder Carry Low

Symbol
Rectangular Area: 1x1cells
HAL 1 Number of Cells: 1
— Do sum|l
— D1
CO(H—
Schematic
Do ._\— PXOND

. D me
" e
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HAL1 - 1-Bit Half Adder Carry Low

Truth Table
Input Output
DO D1 SUM CO
0 0 0 1
0 1 1 1
1 0 1 1
1 1 0 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D0 - SUM 080 140 210 080 150 220
D1 - SUM 080 140 210 080 150 220
DO — SUM.BUS 120 190 270 130 210 290
D1 - SUM.BUS 120 190 270 130 210 290
D0 - CO 080 140 220 070 140 210
D1 - CO 080 140 220 070 140 210

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D0 - SUM 180 230 3.10 250 310 420
D1 - SUM 180 230 3.10 250 310 420
DO - SUM.BUS 250 320 450 350 430 6.00
D1 - SUM.BUS 250 320 450 350 430 6.00
DO - CO 170 210 290 180 230 3.00
D1 - CO 170 210 290 180 230 3.00
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HZ - Bus Driver High or Z

HZ - Bus Driver High or Z

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

Schematic

PHZ
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HZ - Bus Driver High or Z

Truth Table
Input Output
OE Q
0
1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q 070 130 220 0.00 0.00 0.00

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q 210 270 390 0.00 0.00 0.00
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INV - Inverter

INV - Inverter

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

v

Schematic

Pl NV
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INV - Inverter

Truth Table
Input Output
A ON
a a

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 070 110 150 090 130 170

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 150 180 230 170 200 240
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INVAN2 - Inverter and 2-Input AND L', (A*L)

INVANZ - Inverter and 2-Input AND L', (A*L)

Symbol

Rectangular Area: 1x1cells
I NWAN2 Number of Cells: 1

o
i}

Schematic
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INVAN2 - Inverter and 2-Input AND L', (A*L)

Truth Table

Input Output
A B Qo0 QIN

==
= =)
- o o o
= N = I

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QO 040 070 1.10 040 070 1.10
B - Q0 040 070 1.10 050 080 120
B - QIN 070 110 150 090 130 170

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QO 100 130 170 100 120 1.60
B - Q0 100 130 170 140 160 2.00
B - QIN 160 190 240 170 200 250
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INVINV - Twin Inverters

INVINV - Twin Inverters

Symbol
Rectangular Area: 1x1cells
1 NVI NV Number of Cells: 1
Schematic
Pl NV2
A QON

QLN
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INVINV - Twin Inverters

Truth Table
Input Output
A Q0  QIN
a a a

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QON 080 140 210 090 160 230
A - QIN 080 140 210 090 150 220

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QON 180 230 3.10 290 350 4.60
A - QIN 180 220 3.00 220 260 340
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INVZ - Tristate Inverter

INVZ - Tristate Inverter

Symbol

Rectangular Area: 2x1cells
Number of Cells: 2

Schematic

PBUFZ
AR > O ’\ N
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INVZ - Tristate Inverter

Truth Table

Input Output
OE A QN

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - QN 080 141 238 094 167 263
A - QN 224 377 536 228 383 541

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - QN 227 291 420 322 407 577
A - QN 481 589 812 585 7.23 992
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LD - D Latch Transparent High

LD - D Latch Transparent High

Symbol
Rectangular Area: 3x2cells
LD Number of Cells: 5
1D Qi
— 1EN QN
Schematic
DF Pl NV PND2

PND2
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LD - D Latch Transparent High

Truth Table

Input Output
EN D Q QN

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D-Q 175 450 887 164 460 9.17
EN - Q 175 381 6.78 174 381 6.78
D - QN 252 460 6.97 241 450 6.78
EN - QN 175 381 6.78 174 381 6.78

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D-Q 433 745 1277 3.74 746 13.67
EN - Q 433 637 975 414 646 10.46
D - QN 550 7.36 10.55 580 7.55 10.46
EN - QN 433 637 975 414 646 10.46
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LDL - D Latch Transparent Low

Symbol

LDL - D Latch Transparent Low

LDL

—() EN

Schematic

Rectangular Area: 4x2cells
Number of Cells: 7
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LDL - D Latch Transparent Low

Truth Table
Input
EN D ON
1 X gn
d d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
EN - QN 253 509 877 261 510 827
D - QN 299 533 807 2.88 533 798
EN - Q 253 509 877 261 510 827
D-Q 213 533 1027 211 533 10.16

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
EN - QN 540 791 11.98 561 8.00 12.09
D - QN 6.66 8.30 11.29 6.76 849 11.39
EN - Q 540 791 11.98 561 8.00 12.09
D-Q 490 839 1420 491 839 1442
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LDR - D Latch Transparent High, Reset Low

LDR - D Latch Transparent High, Reset Low

Symbol

L DR

RN

Schematic

Rectangular Area: 4x2cells
Number of Cells: 7
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LDR - D Latch Transparent High, Reset Low

Truth Table
Input Output
EN D Q QN
X 0 1
0 q gn
1 d d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D-Q 223 529 10.07 211 538 10.36
EN - Q 223 460 7.98 221 459 797
RN - Q 1.75 341 569 174 346 578
D - QN 299 538 8.16 289 529 798
EN - QN 222 459 797 222 460 798
RN - QN 145 346 6.78 125 342 6.78

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D-Q 540 8.85 1459 481 8.75 1550
EN - Q 540 7.76 11.57 521 7.75 1229
RN - Q 433 566 7.96 414 572 837
D - QN 6.57 865 12.38 6.87 894 12.28
EN - QN 540 7.65 11.58 521 785 1228
RN - QN 324 562 975 294 576 10.46
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LSREN - SR Latch with NAND with Enable

LSREN - SR Latch with NAND with Enable

Symbol
Rectangular Area: 2x2cells
Number of Cells: 4
L SREN
S
Q
E
QN
R
Schematic
EN l—
SNF PND2 PND2
.:D—h[%
omo
PND2 < PND2
RN.:[}H>:[>3J
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LSREN - SR Latch with NAND with Enable

Truth Table

Input Output

EN SN RN Q QN
0 X X q gn
1 0 0 q gn
1 0 1 0 1
1 1 0 1 0
1 1 1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
EN - Q 175 381 6.78 174 381 6.78
RN - Q 252 445 6.68 252 455 6.78
SN - Q 175 3.07 458 164 297 439
EN - QN 175 381 6.78 174 381 6.78
RN - QN 175 3.07 458 164 297 439
SN - QN 252 445 6.68 252 455 6.78

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
EN - Q 433 637 975 414 646 10.46
RN - Q 550 6.96 9.35 6.19 7.75 10.46
SN - Q 433 537 734 374 477 6.33
EN - QN 433 637 975 414 646 10.46
RN - QN 433 537 734 374 477 6.33
SN - QN 550 6.96 9.35 6.19 7.75 10.46
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LSRND - SR Latch with NAND

LSRND - SR Latch with NAND

Symbol
L SRND
SN
Q
QN
RN
Schematic

Rectangular Area: 2x1cells
Number of Cells: 2

PND2

SNl

PND2
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LSRND - SR Latch with NAND

Truth Table
Input Output
SN RN Q ON
0 0 1 1
0 1 1 0
1 0 0 1
1 1 q gn

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
RN - QN 088 149 229 077 149 220
SN - QN 165 297 449 165 297 449
RN - Q 165 297 449 165 297 449
SN - Q 088 149 229 077 149 220

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
RN - QN 176 219 3.02 186 238 312
SN - QN 3.63 457 6.14 3.63 457 6.14
RN - Q 3.63 457 6.14 3.63 457 6.14
SN - Q 176 219 3.02 186 238 312
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LSRNR - SR Latch with NOR

LSRNR - SR Latch with NOR

Symbol
L SRNR
= d Q
R QN
—C
Schematic

Rectangular Area: 2x2cells
Number of Cells: 4

p—— H N

omo
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LSRNR - SR Latch with NOR

Truth Table
Input Output
S R Q QN
0 0 q gn
0 1 0 1
1 0 1 0
1 1 0 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S-Q 185 287 4.08 155 267 379
R-Q 243 416 6.08 262 435 6.28
S - ON 243 416 6.08 262 435 6.28
R - QN 185 287 4.08 155 267 379

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S-Q 354 428 565 354 437 565
R-Q 530 6.56 8.67 540 6.66 877
S - ON 530 6.56 8.67 540 6.66 8.77
R - QN 354 428 565 354 437 565
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LZ - Bus Driver Low or Z

LZ - Bus Driver Low or Z

Symbol

Rectangular Area: 1x1cells
LZ Number of Cells: 1

Schematic

PLZ

R
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LZ - Bus Driver Low or Z

Truth Table
Input Output
OE Q
0 z
1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q 0.00 0.00 0.00 080 150 240

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q 0.00 0.00 0.00 3.00 380 540
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MC2 - 2-Bit Magnitude Comparator

MC2 - 2-Bit Magnitude Comparator

Symbol
Rectangular Area: 3x7cells
Me2 Number of Cells: 20
AO AGCB |
BO
AEB [—
Al
B1 ALB [ —
Truth Table
Input Output
Al A0 Bl BO ALB AGB AEB
a<b 1 0
a>bh 0 1 0
a=b 0 1

ML - 285



MC2 - 2-Bit Magnitude Comparator

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
BO — AGB 292 485 7.18 3.03 505 747
A0 — AGB 252 445 6.78 253 445 6.77
Bl - AGB 245 540 1017 254 565 10.17
Al — AGB 2.05 515 10.07 2.04 535 10.17
BO — AEB 235 427 6.48 244 466 6.79
A0 - AEB 225 416 6.38 244 466 6.79
Bl -~ AEB 289 533 787 298 552 8.06
Al - AEB 279 523 T1.77 298 552 8.06
BO - ALB 205 367 559 205 366 558
A0 - ALB 245 407 599 255 426 6.28
Bl - ALB 252 534 917 252 538 9.06
Al - ALB 292 548 9.07 3.02 568 9.06
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MC2 - 2-Bit Magnitude Comparator

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
BO — AGB 6.11 7.76 10.28 6.41 7.87 1047
A0 — AGB 561 7.16 9.58 571 7.07 957
Bl - AGB 534 880 1459 554 8.67 14.17
Al — AGB 484 831 1419 484 827 1417
BO — AEB 593 727 974 564 7.07 933
A0 - AEB 553 6.87 934 564 7.07 933
Bl -~ AEB 7.28 895 11.86 6.97 8.64 11.58
Al - AEB 6.88 855 11.46 6.97 8.64 1158
BO - ALB 464 577 784 454 578 7.75
A0 - ALB 514 6.37 854 524 658 8.65
Bl - ALB 591 8.60 13.16 582 845 1277
Al - ALB 6.41 8.70 12.76 6.52 8.86 12.77
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MC2 - 2-Bit Magnitude Comparator

Schematic

PXxoz

AL R0

PXxoz

)
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MUX - 2-to-1 Multiplexer (FAST) (A*B') XOR (A*B)

MUX - 2-to-1 Multiplexer (FAST) (A*B') XOR (A*B)

Symbol
MU
1
o~
Schematic

Rectangular Area: 1x1cells
Number of Cells: 1

D1 ._l—Pl\/LJX
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1
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ML - 289



MUX - 2-to-1 Multiplexer (FAST) (A*B') XOR (A*B)

Truth Table
Input Output
S DI D0 Q
0 X 0 0
0 X 1 1
1 0 X 0
1 1 X 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
DO - Q 080 160 230 070 140 210
D1 - Q 080 140 210 080 150 220
S-Q 1.00 190 3.10 1.00 200 3.20

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
DO - Q 190 230 3.10 200 250 3.30
D1 - Q 180 230 3.10 250 310 420
S-Q 290 340 4.60 350 430 570
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MUX21 - 2-to-1 Multiplexer

MUX21 - 2-to-1 Multiplexer

Symbol
Rectangular Area: 2x2cells
MUX2 1
Number of Cells: 4
—1
—0
Schematic

PSELBUFS
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MUX21 - 2-to-1 Multiplexer

Truth Table
Input Output
S DI D0 Q
0 X 0 0
0 X 1 1
1 0 X 0
1 1 X 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D1 - Q 205 367 559 2.04 386 5.68
DO - Q 215 3.67 559 205 366 548
S-Q 205 387 599 214 411 6.18

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D1 - Q 484 6.07 814 484 598 8.04
DO - Q 464 567 7.84 464 588 7.85
S-Q 484 617 854 524 653 875
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MUX3 - 3-to-1 Multiplexer (Fast)

MUX3 - 3-to-1 Multiplexer (Fast)

Symbol
Rectangular Area: 3x1cells
MUX3
Number of Cells: 3
2
1ok
—p
SO
S1
Schematic
PMUJX
D2 1% o
S

D1 .Lplvux
1
so .J

|
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MUX3 - 3-to-1 Multiplexer (Fast)

Truth Table
Input Output
S1 SO D2 D1 DO Q
0 0 X X 0 0
0 0 X X 1 1
0 1 X 0 X 0
0 1 X 1 X 1
1 0 0 X X 0
1 0 1 X X 1
1 d2 d2

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S1-0Q 1.00 190 3.10 1.00 200 3.20
D2 - Q 080 140 210 080 150 220
DO - Q 215 407 588 194 366 548
S0 -Q 235 436 6.68 224 426 6.58
D1 - Q 215 386 5.68 204 376 558

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S1-0Q 290 340 4.60 350 430 570
D2 - Q 180 230 3.10 250 310 420
DO - Q 494 6.08 8.14 514 6.37 845
S0 -Q 594 7.18 964 6.64 8.17 10.85
D1 - Q 484 6.08 8.14 564 697 935
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MUX31 - 3-to-1 Multiplexer

MUX31 - 3-to-1 Multiplexer

Symbol
Rectangular Area: 4x3cells
MUX3 1
Number of Cells: 10
2
1
o
SO
S1
Schematic
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MUX31 - 3-to-1 Multiplexer

Truth Table
Input Output
S1 SO D2 D1 DO Q
0 0 X X 0 0
0 0 X X 1 1
0 1 X 0 X 0
0 1 X 1 X 1
1 0 0 X X 0
1 0 1 X X 1
1 X 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S1-0Q 350 6.40 10.10 321 6.14 978
S0 -Q 2.63 551 950 261 544 937
DO - Q 266 459 6.82 226 418 6.29
D1 - Q 167 298 449 167 298 439
D2 - Q 313 537 801 274 496 7.48

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S1-0Q 759 991 1412 748 10.16 14.59
S0 -Q 6.41 9.02 1343 6.22 8.97 1361
DO - Q 544 679 9.18 584 7.18 954
D1 - Q 426 528 7.22 407 509 6.61
D2 - Q 6.52 8.08 1091 6.91 857 1137
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MUX4 - 4-to-1 Multiplexer (Fast)

Symbol

MUX4 - 4-to-1 Multiplexer (Fast)

SO

S1

Rectangular Area: 2x2cells
Number of Cells: 4

Schematic
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MUX4 - 4-to-1 Multiplexer (Fast)

Truth Table

Input Output

S1 SO D3 D2 D1 DO Q

0 0 X X X 0 0

0 0 X X X 1 1

0 1 X X 0 X 0

0 1 X X 1 X 1

1 0 X 0 X X 0

1 0 X 1 X X 1

1 1 0 X X X 0

1 1 1 X X X 1

Switching Speeds for -2ns Parts
Rise Fall

Pin Min  Typ  Max Min  Typ  Max
S0 - Q 187 3.87 6.68 187 392 6.58
S1-50Q 1.00 190 3.10 1.00 2.00 3.20
D0 - Q 215 4.07 5.88 194 366 548
D3 - Q 167 288 4.29 1.67 3.08 4.49
D2 - Q 1.67 3.08 4.49 157 298 4.39
D1 -Q 215 386 5.68 204 376 558
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MUX4 - 4-to-1 Multiplexer (Fast)

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S0->Q 477 648 964 6.06 7.83 10.85
S1->Q 290 340 4.60 350 430 5.70
D0->Q 494 6.08 8.14 514 6.37 845
D3->Q 367 469 6.31 506 6.28 852
D2->Q 377 469 631 456 5.68 7.62
D1->Q 484 6.08 8.14 564 697 935
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MUX41 - 4-to-1 Multiplexer

MUX41 - 4-to-1 Multiplexer

Symbol
MUXA 1 Rectangular Area: 5x4cells
3 Number of Cells: 18
2
) -
o
Sle)
s1
Schematic
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MUX41 - 4-to-1 Multiplexer

Truth Table
Input Output
S1 SO D3 D2 D1 DO Q
0 0 X X X 0 0
0 0 X X X 1 1
0 1 X X 0 X 0
0 1 X X 1 X 1
1 0 X 0 X X 0
1 0 X 1 X X 1
1 1 0 X X X 0
1 1 1 X X X 1
Switching Speeds for -2ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S0 - Q 283 690 13.01 3.04 6.84 12.66
S1-50Q 283 716 13.82 294 715 1349
D0 - Q 3.60 6.15 9.20 322 574 867
D1 -Q 402 6.97 10.33 342 625 948
D2 - Q 439 7.75 1152 390 7.03 10.77
D3 - Q 1.67 299 450 158 288 4.39
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MUX41 - 4-to-1 Multiplexer

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S0 -Q 6.41 1097 18.33 6.82 11.11 18.36
S1-0Q 6.41 1132 19.40 6.42 1143 19.58
DO - Q 759 937 12.64 798 996 1321
D1 - Q 8.40 10.49 14.06 8.68 10.76 14.39
D2 - Q 9.47 1188 15.79 9.65 1205 16.13
D3 - Q 356 448 6.02 396 489 6.42
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MUX8 - 8-to-1 Multiplexer (Fast)

MUX8 - 8-to-1 Multiplexer (Fast)

Symbol
MUXE Rectangular Area: 3x4cells

- Number of Cells: 10

— 5

a4

T

— 2

—h

— o

SO

S1

S2
Truth Table
Input Output
S2 S1 S0 D7 D6 D5 D4 D3 D2 D1 DO Q
0 00 X X X X X x x do do
0 01 X X X X x x dl x dl
010 X X X X x d2 x X d2
011 X X X X d3 x x Xx d3
1 00 X X X d4 X X X X d4
1 01 X X d5 X X X X X d5
1 10 [ X X X X dé
1 11 d7 X X X X X d7
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MUX8 - 8-to-1 Multiplexer (Fast)

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S2-Q 1.00 190 3.10 1.00 200 3.20
S1-0Q 187 387 6.68 187 392 6.58
S0 -Q 274 585 10.26 274 584 9.96
DO - Q 350 6.53 9.6 3.18 592 8.86
D1 - Q 350 6.33 926 328 6.02 896
D2 - Q 3.02 555 807 281 524 71.77
D3 - Q 3.02 534 787 291 534 787
D6 - Q 254 456 6.68 244 456 6.68
D7 - Q 254 436 6.48 254 466 6.78
D4 - Q 3.02 555 807 281 524 71.77
D5 - Q 3.02 534 787 291 534 787
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
S2-Q 290 340 4.60 350 430 570
S1-0Q 477 648 9.64 6.06 7.83 10.85
S0 -Q 6.64 9.57 14.68 8.63 11.35 16.01
DO - Q 799 986 13.18 8.27 10.24 1361
D1 - Q 789 9.86 13.18 8.77 10.84 1451
D2 - Q 6.82 847 1135 7.70 955 12.77
D3 - Q 6.72 847 1135 820 10.15 13.67
D6 - Q 564 7.08 9.52 713 886 11.94
D7 - Q 554 7.08 952 763 946 12.84
D4 - Q 6.82 847 1135 7.70 955 12.77
D5 - Q 6.72 847 1135 820 10.15 13.67
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MUX8 - 8-to-1 Multiplexer (Fast)

Schematic

D7 .iP MUX
ul

D6 ot
PMUX e
D5
ol T ¥
D4 30 E—
|
.7
s1
PMUX
ad 1
% I
2y
S0 .—Ii PMUX
PMUX
D1 g 1 %
* PMUX
Do .J L T
k —H<
s2
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MUX81 - 8-to-1 Multiplexer

MUX81 - 8-to-1 Multiplexer

Symbol
MUXE 1 Rectangular Area: 7x9cells

:Z Number of Cells; 52

— 5

a4

_ 3 [

— 2

—h

— o

SO

S1

S2
Truth Table
Input Output
S2 S1 S0 D7 D6 D5 D4 D3 D2 D1 DO Q
0 00 X X X X X x x do do
0 01 X X X X x x dl x dl
010 X X X X x d2 x X d2
011 X X X X d3 x x Xx d3
1 00 X X X d4 X X X X d4
1 01 X X d5 X X X X X d5
1 10 [ X X X X dé
1 11 d7 X X X X X d7
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MUX81 - 8-to-1 Multiplexer

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

DO - Q 444 771 11.58 418 731 1115
D1 - Q 580 10.09 15.09 534 939 1434
D2 - Q 716 1248 18.60 6.50 11.46 17.53
D3 - Q 7.16 12.48 18.60 6.50 1146 17.53
D4 - Q 7.63 1326 19.79 6.98 1226 18.74
D5 - Q 7.63 1326 19.79 6.98 1226 18.74
D6 - Q 6.27 10.87 16.28 582 10.18 15.55
D7 - Q 491 849 1277 466 8.11 12.36
S1-0Q 6.18 13.14 23.68 6.09 1272 23.01
S2-Q 570 1255 23.28 562 1204 2231
S0 -Q 577 1320 24.48 570 1284 23.92

Switching Speeds for -4ns Parts
Rise Fall

Pin Min  Typ  Max Min  Typ  Max

DO - Q 943 1205 16.10 10.02 12.34 16.74
D1 - Q 12.28 15.75 20.99 12.87 15.82 21.58
D2 - Q 15.14 19.45 25.88 15.71 19.30 26.42
D3 - Q 15.04 19.45 25.88 1571 19.20 26.41
D4 - Q 16.31 20.74 27.81 16.78 20.79 28.24
D5 - Q 16.41 20.74 27.81 16.78 20.89 28.25
D6 - Q 1356 17.04 22.92 1394 17.41 2341
D7 - Q 10.70 13.34 18.04 11.10 13.93 18.57
S1-0Q 13.15 21.11 33.98 13.44 20.89 34.15
S2-0Q 12.08 20.17 33.28 12.47 19.85 33.25
S0 -Q 12.85 21.22 34.87 1324 21.19 35.17
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MUX81 - 8-to-1 Multiplexer

Schematic
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ND2 - 2-Input NAND

ND2 - 2-Input NAND

Symbol
Rectangular Area: 1x1cells
Number of Cells: 1
ND2
Schematic
PND2
AR
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ND2 - 2-Input NAND

Truth Table

Input Output
A B QN

==
» O O
(= I N

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 080 140 210 090 150 220
B - QN 080 140 210 080 140 210

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 220 260 3.40 180 220 3.00
B - QN 180 220 3.00 180 220 3.00
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ND3 - 3-Input NAND

ND3 - 3-Input NAND

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

@%

Schematic

A
PND3
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ND3 - 3-Input NAND

Truth Table
Input Output
A B C ON
0 X X 1
X 0 X 1
X X 0 1
1 1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 080 140 220 070 140 210
B - QN 080 140 220 070 140 210
C-0QN 090 150 230 070 140 210

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 170 210 290 180 230 3.00
B - QN 170 210 290 180 230 3.00
C-0QN 170 210 290 220 270 3.40
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ND4 - 4-Input NAND

ND4 - 4-Input NAND

Symbol

Rectangular Area: 2x1cells
Number of Cells: 2

e

Schematic

PND2

D
- — o
A

PAN3
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ND4 - 4-Input NAND

Truth Table

Input Output
A B C D QN

0 X X X 1

X 0 X X 1

X X 0 X 1

X X X 0 1

1 1 1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - QN 080 140 220 070 140 210
C-0QN 179 311 462 138 269 410
B - QN 169 301 452 138 269 410
A - QN 169 301 452 138 269 410

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - QN 170 210 290 180 230 3.00
C-0QN 398 491 6.45 357 449 6.02
B - QN 358 451 6.05 357 449 6.02
A - QN 358 451 6.05 357 449 6.02
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ND5 - 5-Input NAND

Symbol

ND5 - 5-Input NAND

e

Schematic

Rectangular Area: 2x1cells

Number of Cells; 2

bR

ER

PND3

PAN3

B

il
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ND5 - 5-Input NAND

Truth Table
Input Output
A B C D E ON
0 X X X X 1
X 0 X X X 1
X X 0 X X 1
X X X 0 X 1
X X X X 0 1
1 1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
E - QN 090 150 230 070 140 210
D - QN 080 140 220 070 140 210
C-0QN 179 311 462 138 269 410
B - QN 169 301 452 138 269 4.10
A - QN 169 301 452 138 269 410

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
E - QN 170 210 290 220 270 3.40
D - QN 170 210 290 180 230 3.00
C-0QN 398 491 6.45 357 449 6.02
B - QN 358 451 6.05 357 449 6.02
A - QN 358 451 6.05 357 449 6.02
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ND6 - 6-Input NAND

ND6 - 6-Input NAND

Symbol

N Rectangular Area: 3x1cells

Number of Cells: 3
@)7

Schematic

PND2
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ND6 - 6-Input NAND

Truth Table
Input Output
A B C D E F ON
0 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 0 1
1 1 1 0
Switching Speeds for -2ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
F - ON 080 140 220 070 140 210
E - QN 179 311 462 138 269 4.10
D - QN 169 301 452 138 269 4.10
C - QN 268 471 694 206 398 6.10
B - QN 258 461 684 206 398 6.10
A - QN 258 461 684 206 398 6.10
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
F - ON 170 210 290 180 230 3.00
E - QN 398 491 645 357 449 6.02
D - QN 358 451 6.05 357 449 6.02
C - QN 586 732 961 534 6.68 9.04
B - QN 546 6.92 921 534 6.68 9.04
A - QN 546 6.92 921 534 6.68 9.04
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ND8 - 8-Input NAND

ND8 - 8-Input NAND

Symbol

— Rectangular Area: 4x1cells
— Number of Cells: 4

Schematic

I

m

[}

0 o > m o}
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ND8 - 8-Input NAND

Truth Table

Input Output

A B C D E F G H ON

0 X X X X X X X 1

X 0 X X X X X X 1

X X 0 X X X X X 1

X X X 0 X X X X 1

X X X X 0 X X X 1

X X X X X 0 X X 1

X X X X X X 0 X 1

X X X X X X X 0 1

1 1 1 1 1 1 1 1 0

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max
H - QN 080 1.40 220 070 140 210
G - ON 179 311 462 1.38 269 4.10
F - QN 1.69 3.01 452 138 269 4.10
E - QN 268 471 694 206 398 6.10
D - QN 258 461 684 206 398 6.10
C->0OQN 357 632 9.26 274 527 810
B - QN 347 622 9.16 274 527 810
A - QN 347 622 9.16 274 527 810
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ND8 - 8-Input NAND

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
H - QN 170 210 290 180 230 3.00
G - ON 398 491 6.45 357 449 6.02
F - QN 358 451 6.05 357 449 6.02
E - QN 586 7.32 961 534 6.68 9.04
D - QN 546 692 921 534 6.68 9.04
C-0QN 774 973 12.76 712 887 12.06
B - QN 734 933 12.36 712 887 12.06
A - QN 734 933 12.36 712 887 12.06
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NDND - Twin 2-Input NANDs

Symbol

NDND - Twin 2-Input NANDs

.

NDND
o

Schematic

Rectangular Area: 1x1cells

Number of Cells: 1

Al

PNDND

emg

1

CON

QLN
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NDND - Twin 2-Input NANDs

Truth Table

Input Output
A B QIN  QON

==
= =)
O
O

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QON 090 150 220 080 150 220
B - QON 080 140 210 080 150 220
A - QIN 080 140 220 080 150 220
B - QIN 080 140 220 070 140 210

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QON 220 270 350 250 310 4.20
B - QON 180 230 3.10 250 310 4.20
A - QIN 210 250 3.30 180 230 3.00
B - QIN 170 210 290 180 230 3.00
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NR2 - 2-Input NOR

NR2 - 2-Input NOR

Symbol

Rectangular Area: 2x1cells
Number of Cells: 2

Schematic
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NR2 - 2-Input NOR

Truth Table

Input Output
A B QN

= O O
_ O = O
o O O

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 118 188 2.69 137 208 289
B - QN 080 110 150 090 130 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 257 309 412 267 329 413
B - QN 150 1.80 240 160 200 250
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NR2L - 2-Input NOR with Inverted Input (A*B')

NR2L - 2-Input NOR with Inverted Input (A*B')

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

NR2 L

) e

Schematic

PAN2 L

AN.—‘
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NR2L - 2-Input NOR with Inverted Input (A*B')

Truth Table

Input Output

= O O
_ O = O
o O O

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
AN - QN 040 070 1.10 040 070 1.10
B - QN 080 110 150 090 130 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
AN - QN 1.00 120 170 090 120 1.60
B - QN 150 1.80 240 160 200 250
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NR3 - 3-Input NOR

NR3 - 3-Input NOR

Symbol

NS

Schematic

Rectangular Area: 3x1cells

Number of Cells: 3

PANZ2L

PANZ2 L
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NR3 - 3-Input NOR

Truth Table
Input Output
A B C ON
1 X X 0
X 1 X 0
X X 1 0
0 0 0 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 166 267 3.88 184 286 4.08
B - QN 128 188 2.69 137 208 299
C-0QN 080 110 150 090 130 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 3.64 438 594 3.64 458 586
B - QN 257 309 422 257 329 423
C-0QN 150 1.80 240 160 200 250
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NR4 - 4-Input NOR

NR4 - 4-Input NOR

Symbol

Rectangular Area: 4x1cells
Number of Cells: 4

e

Schematic
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NR4 - 4-Input NOR

Truth Table

Input Output
A B C D QN

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

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 214 346 5.07 231 364 527
B - QN 176 267 3.88 184 286 4.18
C-0QN 128 188 2.69 137 208 299
D - QN 080 110 150 090 130 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 472 567 7.76 462 587 7.60
B - QN 3.64 438 6.04 354 458 596
C-0QN 257 309 422 257 329 423
D - QN 150 1.80 240 160 200 250
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NR5 - 5-Input NOR

NR5 - 5-Input NOR

Rectangular Area: 5x1cells
Number of Cells: 5

Schematic
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NR5 - 5-Input NOR

Truth Table

Input Output
A B C D E ON

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

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 262 424 6.26 2,718 442 6.46
B - QN 224 346 5.07 231 364 537
C-0QN 176 267 3.88 184 286 4.18
D - QN 128 188 2.69 137 208 299
E - QN 080 110 150 090 130 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 579 6.96 9.58 559 7.16 933
B - QN 472 567 7.86 452 587 7.70
C-0QN 3.64 438 6.04 354 458 596
D - QN 257 309 422 257 329 423
E - QN 150 1.80 240 160 200 250
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NR6 - 6-Input NOR

NR6 - 6-Input NOR

Schematic

Rectangular Area: 6x1cells
Number of Cells: 6

ML -
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NR6 - 6-Input NOR

Truth Table
Input Output
A B C D E F ON
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 1 X 0
X 0
Switching Speeds for -2ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 310 502 745 325 520 7.65
B - QN 272 424 6.26 278 442 656
C - QN 224 346 507 231 364 537
D - QN 176 267 3.8 184 286 4.18
E - QN 128 188 269 137 208 299
F - ON 080 110 150 090 130 1.80
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 6.86 825 1140 6.56 845 11.06
B - QN 579 6.96 9.68 549 716 943
C - QN 472 567 7.86 452 587 7.70
D - QN 364 438 6.04 354 458 596
E - QN 257 309 422 257 329 423
F - ON 150 180 240 160 200 250
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NRS8 - 8-Input NOR

NR8 - 8-Input NOR

Symbol
Rectangular Area: 8x1cells
Number of Cells: 8
NRS
Truth Table
Input Output

A B C D E F G H QN

X X B O
X = X O
= X X O
<X X X O
X X X O
<X X X O
X X X O
X X X O

<X X X X
<X X X X
<X X X X
X X X
<X X = X
X = X X
= X X X
<X X X X

o O O o o o O O -
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NRS8 - 8-Input NOR

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 406 659 9.83 419 6.76 10.03
B - QN 3.68 581 864 372 598 894
C-0QN 320 502 745 325 520 775
D - QN 272 424 6.26 2,718 442 6.56
E - QN 224 346 5.07 231 364 537
F - QN 176 267 3.88 184 286 4.18
G - ON 128 188 2.69 137 208 299
H - QN 080 110 150 090 130 1.80
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 9.00 10.83 15.05 850 11.03 14.52
B - QN 793 954 1332 743 974 12.89
C-0QN 6.86 825 11.50 646 845 11.16
D - QN 579 6.96 9.68 549 7.16 943
E - QN 472 567 7.86 452 587 7.70
F - QN 3.64 438 6.04 354 458 596
G - ON 257 309 422 257 329 423
H - QN 150 1.80 240 160 200 250
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NRS8 - 8-Input NOR

Schematic
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OAI22 - OR-AND Inverter 2-2 Inputs

OAI22 - OR-AND Inverter 2-2 Inputs

Symbol

Rectangular Area: 2x4cells
Number of Cells: 7

QAl 22

Schematic
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OAI22 - OR-AND Inverter 2-2 Inputs

Truth Table

Input Output
A B C D ON
0 0 0 0] 1
0 0 0 1 1
0 0 1 0] 1
0 0 1 1 1
0 1 0 0] 1
0 1 0 1 0
0 1 1 0] 0
0 1 1 1 0
1 0 0 0] 1

1 0 0 1 0
1 0 1 0] 0
1 0 1 1 0
1 1 0 0 1
1 1 0 1 0
1 1 1 0 0
1 1 1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 293 486 7.18 3.02 505 727
B - QN 255 407 599 255 426 6.18
C-0QN 283 485 717 301 524 747
D - QN 245 407 5098 254 446 6.38
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OAI22 - OR-AND Inverter 2-2 Inputs

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN 6.21 756 10.26 641 797 10.38
B - QN 514 6.27 854 534 6.68 875
C-0QN 6.41 7.86 10.56 6.52 8.07 1047
D - QN 534 657 884 544 6.78 884
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ONE/ONEB - Logic One

ONE/ONEB - Logic One

Symbol

ONE

Schematic

Rectangular Area: 1x1cells
Number of Cells: 1

PONE
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ONE/ONEB - Logic One

Truth Table

Output
OuT/OUTB

1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
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ONEONE - Twin Logic Ones

ONEONE - Twin Logic Ones

Symbol

ONEONE

Schematic

Rectangular Area: 1x1cells
Number of Cells: 1

ONEONE
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ONEONE - Twin Logic Ones

Truth Table
Output
ouTo OuUTL
1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
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OR2 - 2-Input OR

Symbol

OR2 - 2-Input OR

Schematic

Rectangular Area: 3x1cells
Number of Cells: 3

AR

PND2

ER

Y,
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OR2 - 2-Input OR

Truth Table
Input Output
A BN Q
0 0 0
0 1 1
1 0 1
1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 177 278 3.99 148 259 3.69
B-Q 177 278 3.99 148 259 3.69

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 347 419 553 347 429 553
B-Q 347 419 543 337 419 542

ML - 347



OR2L - 2-Input OR (A + B")

OR2L - 2-Input OR (A + B')

Symbol

Rectangular Area: 2x1cells
Number of Cells: 2

OR2L

D

Schematic

PND2

BN
D@—IQ
Pl NV
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OR2L - 2-Input OR (A + B")

Truth Table
Input Output
A BN Q
0 0 1
0 1 0
1 0 1
1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 177 278 3.89 158 259 3.69
BN - Q 080 140 210 090 150 220

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 357 429 553 337 409 542
BN - Q 220 260 3.40 180 220 3.00
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OR3 - 3-Input OR

Symbol

OR3 - 3-Input OR

i

Schematic

Rectangular Area: 4x1cells
Number of Cells: 4

PAN2 L

Pl NV

PND2
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OR3 - 3-Input OR

Truth Table
Input Output
A B C Q
0 0 0 0
1 X X 1
X 1 X 1
X X 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 224 356 5.18 196 337 488
B-Q 177 278 4.09 158 259 3.69
C-Q 177 278 3.99 148 259 3.69

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 444 548 7.16 444 548 7.24
B-Q 337 419 553 337 419 552
C-Q 347 419 553 347 429 553
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OR4 - 4-Input OR

OR4 - 4-Input OR

Symbol

Rectangular Area: 5x1cells
Number of Cells: 5

e

Schematic

Pl NV PND2

D

[ {>o °
PANZ2 L

cm

Pl NV PANZL
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OR4 - 4-Input OR

Truth Table

Input Output
A B C D Q

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

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

271 434 637 244 416 6.07
224 356 528 206 337 488
177 278 4.09 158 259 3.69
177 278 3.99 148 259 3.69

OO w >
bl
ooy oy e

!

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

542 677 890 552 677 9.06
434 548 7.26 444 548 7.34
337 419 553 337 419 552
347 419 553 347 429 553

OO w >
bl
ooy oy e

!
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ORS5 - 5-Input OR

OR5 - 5-Input OR

Rectangular Area: 6x1cells
Number of Cells: 6

Schematic

PNV PND2
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OR5 - 5-Input OR

Truth Table
Input Output
A B C D E Q
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

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 318 512 7.56 292 494 7.26
B-Q 271 434 6.47 254 416 6.07
C-Q 224 356 5.28 206 337 488
D-Q 177 278 4.09 158 259 3.69
E-Q 177 278 3.99 148 259 3.69

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 6.39 8.06 10.63 6.59 806 10.88
B-Q 532 6.77 9.00 552 6.77 9.16
C-Q 434 548 7.26 444 548 7.34
D-Q 337 419 553 337 419 552
E-Q 347 419 553 347 429 553

ML - 355




ORG6 - 6-Input OR

ORG - 6-Input OR

. Rectangular Area: 7x1cells
Number of Cells: 7

Schematic

ML - 356



ORG6 - 6-Input OR

Truth Table
Input Output
A B C D E F Q
0 0 0 0 0 0 0
1 X X X X X 1
X 1 X X X X 1
X X 1 X X X 1
X X X 1 X X 1
X X X X 1 X 1
X
Switching Speeds for -2ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 365 590 875 340 572 845
B-Q 3.18 512 7.66 302 494 7.26
C-0Q 271 434 647 254 416 6.07
D-Q 224 356 5.28 206 337 488
E-Q 177 278 4.09 158 259 3.69
F-Q 177 278 3.99 148 259 3.69
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ORG6 - 6-Input OR

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

736 935 12.36 766 935 12.70
6.29 8.06 10.73 659 8.06 10.98
532 6.77 9.00 552 6.77 9.16
434 548 7.26 444 548 734

337 419 553 337 419 552
347 419 553 347 429 553

!

!

!

!

mm OO W >
)

!

OO 0000
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ORS8 - 8-Input OR

OR8 - 8-Input OR

Symbol
Rectangular Area: 9x1cells
Number of Cells: 9
ORS
Truth Table
Input Output

A B C D E F G H Q

0 0 0 0 0 0 0 0 0
1 X X X X X X X 1
X 1 X X X X X X 1
X X 1 X X X X X 1
X X X 1 X X X X 1
X X X X 1 X X X 1
X X X X X 1 X X 1
X X X X X X 1 X 1
X X X X X X X 1 1
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OR8 - 8-Input OR

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 459 746 11.13 436 7.29 10.83
B-Q 412 6.68 10.04 398 651 964
C-Q 365 590 885 350 572 845
D-Q 318 512 7.66 3.02 494 7.26
E-Q 271 434 6.47 254 416 6.07
F-Q 224 356 5.28 206 337 488
G-0Q 177 278 4.09 158 259 3.69
H-Q 177 278 3.99 148 259 3.69
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 930 1193 15.82 9.80 1193 16.35
B-Q 8.23 1064 14.19 8.73 10.64 14.62
C-Q 726 935 1246 766 935 12.80
D-Q 6.29 8.06 10.73 6.59 806 10.98
E-Q 532 6.77 9.00 552 6.77 9.16
F-Q 434 548 7.26 444 548 7.34
G-0Q 337 419 553 337 419 552
H-Q 347 419 553 347 429 553
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OR8 - 8-Input OR

Schematic

ANz
Proz

P .

o
PANEL
. —
PANe
ER
PANGL
=
Pane
P PANe
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ORL - 2-Input OR (AN*B) XOR AN'

ORL - 2-Input OR (AN*B) XOR AN'

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

ORL

REDe

Schematic

PORL

A
Q
BN
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ORL - 2-Input OR (AN*B) XOR AN'

Truth Table
Input Output
A BN Q
0 0 1
0 1 0
1 0 1
1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 080 140 210 080 150 220
BN - Q 080 140 210 090 160 230

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 180 230 3.10 250 310 420
BN - Q 180 230 3.10 290 350 4.60

ML - 363



ORT - 2-Input OR = (A*B') XOR B

ORT - 2-Input OR = (A*B") XOR B

Symbol

Rectangular Area: 1x1cells
Number of Cells: 1

ORT

DEDe

Schematic

POR
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ORT - 2-Input OR = (A*B') XOR B

Truth Table
Input Output
A B Q
0 0 0
0 1 1
1 0 1
1 1 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 080 140 210 080 150 220
B-Q 080 140 210 090 160 230

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 180 230 3.10 250 310 420
B-Q 180 230 3.10 290 350 4.60
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PCOEA4 - 4-Bit Parity Checker Odd/Even

PCOE4 - 4-Bit Parity Checker Odd/Even

Symbol
Rectangular Area: 3x2cells
PCOE4 Number of Cells: 5
— A (@ B/ ) S—
— B EVEN —
e
1D
Schematic

c PXxXo2 Pl NV
[N e~ EVEN
D
e 5}
PXxCo2
A
B
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PCOEA4 - 4-Bit Parity Checker Odd/Even

Truth Table
Input Output
A B C D EVEN oDD
even parity 1 0
odd parity 0 1
Switching Speeds for -2ns Parts
Rise Fall

Pin Min  Typ  Max Min  Typ  Max
D - ODD.BUS 254 426 6.18 264 446 6.38
C - ODD.BUS 254 426 6.18 264 446 6.38
B - ODD.BUS 207 348 499 217 368 519
A - ODD.BUS 207 348 499 217 368 519
D - ODD 221 384 5.67 221 394 577
C - ODD 221 384 567 221 394 577
B - ODD 174 3.06 448 174 316 458
A - ODD 174 306 448 174 316 458
D - EVEN.BUS 341 6.04 8.67 341 584 847
C - EVEN.BUS 341 6.04 8.67 341 584 847
B — EVEN.BUS 294 526 748 294 506 7.28
A - EVEN.BUS 294 526 748 294 506 7.28
D - EVEN 3.01 554 8.07 291 524 1.77
C - EVEN 3.01 554 8.07 291 524 1.77
B — EVEN 254 476 6.88 244 446 6.58
A - EVEN 254 476 6.88 244 446 6.58
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PCOEA4 - 4-Bit Parity Checker Odd/Even

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

D — ODD.BUS 544 767 10.55 6.44 877 12.05
C - ODD.BUS 544 767 10.55 6.44 877 12.05
B - ODD.BUS 437 6.38 882 537 748 1032
A — ODD.BUS 437 6.38 882 537 748 1032
D - ODD 482 6.86 9.26 551 7.65 10.37
C - ODD 482 6.86 9.26 551 7.65 10.37
B — ODD 3.74 557 753 444 636 8.64

A - ODD 3.74 557 753 444 636 8.64

D — EVEN.BUS 811 10.85 14.87 7.82 1056 14.36
C - EVEN.BUS 811 10.85 14.87 7.82 1056 14.36
B - EVEN.BUS 7.04 956 13.14 6.74 927 12.63
A — EVEN.BUS 7.04 956 13.14 6.74 927 12.63
D - EVEN 741 995 1347 6.82 936 12.56
C - EVEN 741 995 1347 6.82 936 12.56
B - EVEN 6.34 866 11.74 574 8.07 10.83
A - EVEN 6.34 866 11.74 574 8.07 10.83
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PCOES - 8-Bit Parity Checker Odd/Even

PCOES - 8-Bit Parity Checker Odd/Even

Symbol
Rectangular Area: 4x3cells
peoee Number of Cells: 11
— A oD
— B EVEN | —
— C
— D
— E
—F
— G
—H
Truth Table
Input Output
A..H EVEN oDD
even parity 1
odd parity 0 1
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PCOES - 8-Bit Parity Checker Odd/Even

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
H — EVEN.BUS 475 840 1215 475 820 119
G - EVEN.BUS 475 840 1215 475 820 11.95
F - EVEN.BUS 428 7.62 1096 428 742 10.76
E — EVEN.BUS 428 762 10.96 428 742 10.76
D — EVEN.BUS 381 684 977 381 664 957
C - EVEN.BUS 381 684 977 381 664 957
B — EVEN.BUS 428 7.62 10.96 428 742 10.76
A - EVEN.BUS 428 7.62 10.96 428 742 10.76
H - EVEN 435 790 1155 425 760 1125
G - EVEN 435 790 1155 425 760 1125
F - EVEN 388 712 1036 378 6.82 10.06
E -~ EVEN 388 712 10.36 378 6.82 10.06
D — EVEN 341 634 917 331 6.04 887
C - EVEN 341 634 917 331 6.04 887
B — EVEN 388 712 1036 378 6.82 10.06
A - EVEN 388 712 1036 378 6.82 10.06
H — ODD.BUS 388 6.62 9.66 398 682 986
G - ODD.BUS 383 662 9.66 398 682 986
F - ODD.BUS 341 584 847 351 6.04 867
E — ODD.BUS 341 584 847 351 6.04 867
D — ODD.BUS 294 506 7.28 304 526 748
C - ODD.BUS 294 506 7.28 304 526 748
B — ODD.BUS 341 584 847 351 6.04 867
A - ODD.BUS 341 584 847 351 6.04 867
H - ODD 355 620 915 355 630 925
G - ObD 355 620 9.15 355 630 925
F - ODD 308 542 796 308 552 806
E -~ ODD 308 542 796 308 552 806
D - ODD 261 464 677 261 474 687
C - ODD 261 464 677 261 474 687
B — ODD 308 542 796 308 552 806
A - ODD 308 542 796 308 552 806
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PCOES - 8-Bit Parity Checker Odd/Even

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

H — EVEN.BUS 11.05 1532 20.93 10.76 15.03 20.42
G - EVEN.BUS 11.05 1532 20.93 10.76  15.03 20.42
F - EVEN.BUS 998 1403 19.19 969 13.74 18.68
E — EVEN.BUS 998 1403 19.19 969 1374 1868
D — EVEN.BUS 891 1274 1746 862 1245 16.95
C - EVEN.BUS 891 1274 1746 862 1245 16.95
B — EVEN.BUS 998 1403 19.19 969 1374 1868
A - EVEN.BUS 998 1403 19.19 969 1374 1868
H - EVEN 10.35 1442 1953 9.76  13.83 18.62
G - EVEN 10.35 1442 1953 9.76  13.83 18.62
F - EVEN 928 1313 17.79 869 1254 16.88
E - EVEN 928 1313 17.79 869 1254 16.88
D — EVEN 821 11.84 16.06 762 1125 1515
C - EVEN 821 11.84 16.06 762 1125 1515
B — EVEN 928 1313 17.79 869 1254 16.88
A - EVEN 928 1313 17.79 869 1254 16.88
H — ODD.BUS 839 1214 16.61 939 1324 1811
G - ODD.BUS 839 1214 16.61 939 1324 1811
F - ODD.BUS 732 10.85 14.87 832 1195 16.37
E — ODD.BUS 732 10.85 14.87 832 1195 16.37
D — ODD.BUS 624 956 1314 724 1066 14.64
C - ODD.BUS 624 956 1314 724 1066 14.64
B — ODD.BUS 732 10.85 14.87 832 1195 16.37
A - ODD.BUS 732 10.85 14.87 832 1195 16.37
H - ODD 7.76 1133 1532 845 1212 1643
G - ODbD 7.76 1133 1532 845 1212 1643
F - ODD 6.69 10.04 1358 738 10.83 14.69
E -~ ODD 6.69 10.04 1358 738 10.83 14.69
D - ODD 562 875 11.85 631 954 1296
C - ODD 562 875 11.85 631 954 1296
B — ODD 6.69 10.04 1358 738 10.83 14.69
A - ODD 6.69 10.04 1358 738 10.83 14.69
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PCOES - 8-Bit Parity Checker Odd/Even

Schematic

< PXxCc2
“ >— Pl NV
EVEN
PXo2 Pxoz

PXxXoz2

PXCo2
PXCo2

=D e

PXCo2
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PCOEQ9 - 9-Bit Parity Checker Odd/Even

PCOES9 - 9-Bit Parity Checker Odd/Even

Symbol
PCOES Rectangular Area: 4x4cells
DN oD Number of Cells: 12
— B EVEN | —
—lc
— D
— E
—F
. e
—H
— 1
Truth Table
Input Output
A.l EVEN oDD
even parity 1
odd parity 0 1
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PCOEQ9 - 9-Bit Parity Checker Odd/Even

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

A — ODD.BUS 428 742 10.76 438 7.62 10.96
B - ODD.BUS 428 742 10.76 438 7.62 10.96
C - ODD.BUS 381 6.64 957 391 6.84 977

D — ODD.BUS 381 6.64 957 391 6.84 9.77

E - ODD.BUS 428 742 10.76 438 7.62 10.96
F — ODD.BUS 428 7.42 10.76 438 7.62 10.96
G - ODD.BUS 475 820 11.95 485 840 1215
H — ODD.BUS 475 820 1195 485 840 1215
| - ODD.BUS 120 190 270 130 210 290

A - ODD 395 7.00 10.25 395 7.10 10.35
B — ODD 395 7.00 1025 395 7.10 10.35
C - ODD 348 622 9.06 348 6.32 9.16

D - ODD 348 622 9.06 348 6.32 9.16

E - ODD 395 7.00 10.25 395 7.10 10.35
F -~ ODD 395 7.00 10.25 395 7.10 10.35
G - ODD 442 778 1144 442 788 11.54
H - ODD 442 778 11.44 442 788 11.54
| -~ ODD 087 148 219 087 158 229
A — EVEN.BUS 515 920 1325 515 9.00 13.05
B - EVEN.BUS 515 920 1325 515 9.00 13.05
C - EVEN.BUS 468 842 12.06 468 822 11.86
D — EVEN.BUS 468 842 12.06 468 822 11.86
E - EVEN.BUS 515 920 1325 515 9.00 13.05
F — EVEN.BUS 515 920 13.25 515 9.00 13.05
G - EVEN.BUS 562 998 1444 562 9.78 14.24
H — EVEN.BUS 562 998 1444 562 9.78 14.24
| - EVEN.BUS 207 368 5.19 207 348 499

A — EVEN 475 870 12.65 465 840 1235
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PCOEQ9 - 9-Bit Parity Checker Odd/Even

B - EVEN 475 870 1265 465 840 1235
C - EVEN 428 792 1146 418 7.62 1116
D - EVEN 428 792 1146 418 762 1116
E - EVEN 475 870 1265 465 840 1235
F - EVEN 475 870 12.65 465 840 1235
G - EVEN 522 948 1384 512 918 1354
H - EVEN 522 948 1384 512 918 1354
| - EVEN 167 318 459 157 288 4.29
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PCOEQ9 - 9-Bit Parity Checker Odd/Even

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

A — ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
B - ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
C - ODD.BUS 812 1274 17.46 9.12 13.84 18.96
D — ODD.BUS 812 1274 17.46 9.12 13.84 18.96
E - ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
F — ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
G - ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
H — ODD.BUS 10.26 15.32 20.93 1126 16.42 22.43
| - ODD.BUS 250 320 450 350 430 6.00

A - ODD 856 1322 17.90 9.25 1401 19.02
B — ODD 856 1322 17.90 9.25 1401 19.02
C - ODD 749 1193 16.17 8.18 1272 17.28
D - ODD 749 1193 16.17 8.18 1272 17.28
E - ODD 856 1322 17.90 9.25 1401 19.02
F -~ ODD 856 1322 17.90 9.25 1401 19.02
G - ODD 9.63 1451 19.64 10.32 15.30 20.75
H - ODD 9.63 1451 19.64 10.32 1530 20.75
| -~ ODD 187 239 321 256 318 432

A — EVEN.BUS 11.85 17.21 23.52 1156 16.92 23.00
B - EVEN.BUS 11.85 17.21 23.52 1156 16.92 23.00
C - EVEN.BUS 10.78 1592 21.78 10.49 15.63 21.27
D — EVEN.BUS 10.78 1592 21.78 10.49 15.63 21.27
E - EVEN.BUS 11.85 17.21 23.52 1156 16.92 23.00
F — EVEN.BUS 11.85 17.21 23.52 1156 16.92 23.00
G - EVEN.BUS 12.92 1850 25.25 12.63 1821 24.74
H — EVEN.BUS 12.92 1850 25.25 12.63 1821 24.74
| - EVEN.BUS 516 6.38 8.82 487 6.09 831

A — EVEN 1115 16.31 22.12 10.56 15.72 21.20
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PCOEQ9 - 9-Bit Parity Checker Odd/Even

B - EVEN 11.15 16.31 2212 1056 15.72 21.20
C - EVEN 10.08 15.02 20.38 949 1443 1947
D - EVEN 10.08 15.02 20.38 949 1443 1947
E - EVEN 11.15 16.31 2212 1056 15.72 21.20
F - EVEN 11.15 16.31 2212 1056 15.72 21.20
G - EVEN 1222 17.60 23.85 11.63 17.01 22.94
H - EVEN 1222 17.60 23.85 11.63 17.01 22.94
| - EVEN 446 548 742 387 489 651
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PCOEQ9 - 9-Bit Parity Checker Odd/Even

Schematic

bﬁiﬁjiﬁﬁﬁm -

PXxXo2
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PCOE13 - 13-Bit Parity Checker Odd/Even

PCOE13 - 13-Bit Parity Checker Odd/Even

Symbol
PocELS Rectangular Area: 5x4cells
o e Number of Cells: 19
Truth Table
Input Output
A.M EVEN oDD
even parity 1 0
odd parity 1
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PCOE13 - 13-Bit Parity Checker Odd/Even

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

A — ODD.BUS 468 822 11.86 478 842 12.06
B - ODD.BUS 468 822 11.86 478 842 12.06
C - ODD.BUS 515 9.00 13.05 525 920 1325
D — ODD.BUS 515 9.00 13.05 525 920 1325
E - ODD.BUS 562 9.78 14.24 572 998 1444
F — ODD.BUS 562 9.78 14.24 572 998 1444
G - ODD.BUS 562 9.78 1424 572 998 1444
H — ODD.BUS 562 9.78 14.24 572 998 1444
| -~ ODD.BUS 475 820 11.95 485 840 1215
J - ODD.BUS 475 820 11.95 485 840 1215
K - ODD.BUS 428 742 10.76 438 7.62 10.96
L — ODD.BUS 428 742 10.76 438 7.62 10.96
M — ODD.BUS 120 190 270 130 210 290

A - ODD 435 780 11.35 435 790 1145
B — ODD 435 780 11.35 435 790 1145
C - ODD 482 858 1254 482 8.68 12.64
D - ODD 482 858 1254 482 8.68 12.64
E - ODD 529 936 13.73 529 946 13.83
F - ODD 529 936 13.73 529 946 13.83
G - ODD 529 936 13.73 529 946 13.83
H - ODD 529 936 13.73 529 946 13.83
| -~ ODD 442 778 11.44 442 788 11.54
J - ODD 442 778 11.44 442 788 11.54
K -~ ODD 395 7.00 10.25 395 7.10 10.35
L -~ ODD 395 7.00 10.25 395 7.10 10.35
M - ODD 087 148 219 087 158 229

A — EVEN.BUS 555 10.00 14.35 555 980 14.15
B — EVEN.BUS 555 10.00 14.35 555 980 14.15
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PCOE13 - 13-Bit Parity Checker Odd/Even

C - EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
D - EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
E - EVEN.BUS 649 1156 16.73 6.49 1136 16.53
F — EVEN.BUS 649 1156 16.73 649 1136 16.53
G - EVEN.BUS 649 1156 16.73 649 1136 16.53
H - EVEN.BUS 649 1156 16.73 649 1136 16.53
| - EVEN.BUS 562 9.98 1444 562 9.78 1424
J - EVEN.BUS 562 998 1444 562 978 1424
K — EVEN.BUS 515 920 1325 515 9.00 13.05
L - EVEN.BUS 515 920 1325 515 9.00 13.05
M - EVEN.BUS 207 368 519 207 348 499
A - EVEN 515 950 1375 505 920 1345
B - EVEN 515 950 1375 505 920 1345
C - EVEN 562 1028 14.94 552 998 1464
D - EVEN 5.62 1028 14.94 552 998 1464
E - EVEN 6.09 1106 16.13 599 10.76 15.83
F - EVEN 6.09 1106 16.13 599 10.76 15.83
G - EVEN 6.09 1106 16.13 599 10.76 15.83
H - EVEN 6.09 1106 16.13 599 10.76 15.83
| - EVEN 522 948 1384 512 918 1354
J — EVEN 522 948 1384 512 918 1354
K - EVEN 475 870 1265 465 840 1235
L - EVEN 475 870 1265 465 840 1235
M - EVEN 167 318 459 157 288 4.29
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PCOE13 - 13-Bit Parity Checker Odd/Even

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

A — ODD.BUS 9.99 1592 21.78 10.99 17.02 23.28
B - ODD.BUS 9.99 1592 21.78 10.99 17.02 23.28
C - ODD.BUS 11.06 17.21 2352 12.06 18.31 25.02
D — ODD.BUS 11.06 17.21 2352 12.06 18.31 25.02
E - ODD.BUS 12.13 1850 25.35 13.13 19.60 26.85
F — ODD.BUS 12.13 1850 25.35 13.13 19.60 26.85
G - ODD.BUS 12.13 1850 25.25 13.13 19.60 26.75
H — ODD.BUS 12.13 1850 25.25 13.13 19.60 26.75
| -~ ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
J —» ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
K - ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
L — ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
M — ODD.BUS 250 320 450 350 430 6.00

A - ODD 9.36 15.11 20.49 10.05 15.90 21.60
B — ODD 9.36 1511 20.49 10.05 15.90 21.60
C - ODD 10.43 16.40 22.22 1112 17.19 23.34
D - ODD 10.43 16.40 22.22 1112 1719 23.34
E - ODD 1150 17.69 24.06 12.20 18.48 25.17
F - ODD 1150 17.69 24.06 12.20 18.48 25.17
G - ODD 1150 17.69 23.96 12.20 18.48 25.07
H - ODD 1150 17.69 23.96 12.20 18.48 25.07
| -~ ODD 9.63 1451 19.64 10.32 1530 20.75
J - ODD 9.63 1451 19.64 10.32 1530 20.75
K -~ ODD 856 1322 17.90 9.25 1401 19.02
L -~ ODD 856 1322 17.90 9.25 1401 19.02
M - ODD 187 239 321 256 318 432

A — EVEN.BUS 12.65 19.10 26.10 12.36 18.81 25.59
B — EVEN.BUS 12.65 19.10 26.10 12.36 18.81 25.59
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PCOE13 - 13-Bit Parity Checker Odd/Even

C - EVEN.BUS 13.72 2039 27.84 13.43 20.10 27.32
D - EVEN.BUS 13.72 2039 27.84 13.43 20.10 27.32
E - EVEN.BUS 14.80 21.68 29.67 1450 21.39 29.16
F — EVEN.BUS 1480 21.68 29.67 1450 21.39 29.16
G - EVEN.BUS 14.80 21.68 29.57 1450 21.39 29.06
H - EVEN.BUS 1480 21.68 29.57 1450 21.39 29.06
| - EVEN.BUS 12.92 1850 25.25 12.63 1821 24.74
J - EVEN.BUS 12.92 1850 25.25 12.63 1821 24.74
K — EVEN.BUS 11.85 17.21 2352 11.56 16.92 23.00
L - EVEN.BUS 11.85 17.21 23.52 11.56 16.92 23.00
M - EVEN.BUS 516 6.38 882 487 6.09 831
A - EVEN 11.95 1820 24.70 1136 17.61 23.79
B - EVEN 11.95 1820 24.70 11.36 17.61 23.79
C - EVEN 13.02 19.49 26.44 12.43 18.90 25.52
D - EVEN 13.02 19.49 26.44 12.43 18.90 25.52
E - EVEN 1410 20.78 28.27 1350 20.19 27.36
F - EVEN 1410 20.78 28.27 13.50 20.19 27.36
G - EVEN 1410 20.78 28.17 13.50 20.19 27.26
H - EVEN 1410 20.78 28.17 13.50 20.19 27.26
| - EVEN 1222 17.60 23.85 11.63 17.01 22.94
J — EVEN 1222 17.60 23.85 11.63 17.01 22.94
K - EVEN 11.15 16.31 2212 1056 15.72 21.20
L - EVEN 11.15 16.31 2212 1056 15.72 21.20
M - EVEN 446 548 742 387 489 651
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PCOE13 - 13-Bit Parity Checker Odd/Even

Schematic

=
g

Pxce
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PCOEL16 - 16-Bit Parity Checker Odd/Even

PCOE16 - 16-Bit Parity Checker Odd/Even

Symbol
roce16 Rectangular Area: 6x5cells
s el Number of Cells: 24
Truth Table
Input Output
A.P EVEN oDD
even parity 1 0
odd parity 0 1
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PCOEL16 - 16-Bit Parity Checker Odd/Even

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

P - EVEN.BUS 6.09 10.76 15.63 6.10 1057 15.44
O - EVEN.BUS 6.09 10.76 15.63 6.10 1057 15.44
N — EVEN.BUS 562 9.98 14.44 563 9.79 14.25
M — EVEN.BUS 562 998 1444 563 9.79 14.25
L - EVEN.BUS 515 920 1325 516 9.01 13.06
K — EVEN.BUS 515 920 1325 516 9.01 13.0

J — EVEN.BUS 562 998 1444 563 9.79 14.25
| - EVEN.BUS 562 998 1444 563 9.79 14.25
H — EVEN.BUS 6.56 1154 16.82 6.57 1135 16.63
G - EVEN.BUS 6.56 11.54 16.82 6.57 11.35 16.63
F — EVEN.BUS 6.09 10.76 15.63 6.10 1057 15.44
E - EVEN.BUS 6.09 10.76 15.63 6.10 1057 15.44
D — EVEN.BUS 562 998 1444 563 9.79 14.25
C - EVEN.BUS 562 998 1444 563 9.79 14.25
B - EVEN.BUS 6.09 10.76 15.63 6.10 1057 15.44
A — EVEN.BUS 6.09 10.76 15.63 6.10 1057 15.44
P — EVEN 5.69 10.26 15.03 560 997 1474
O - EVEN 5.69 10.26 15.03 560 997 1474
N — EVEN 522 948 1384 513 919 1355
M - EVEN 522 948 1384 513 919 1355
L - EVEN 475 8.70 12.65 466 841 12.36
K - EVEN 475 870 12.65 466 841 12.36
J - EVEN 522 948 1384 513 919 1355
| - EVEN 522 948 1384 513 919 1355
H - EVEN 6.16 11.04 16.22 6.07 10.75 15.93
G - EVEN 6.16 11.04 16.22 6.07 10.75 15.93
F - EVEN 5.69 10.26 15.03 560 997 1474
E - EVEN 5.69 10.26 15.03 560 997 1474
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PCOEL16 - 16-Bit Parity Checker Odd/Even

D - EVEN 522 948 1384 513 919 1355
C - EVEN 522 948 1384 513 919 1355
B — EVEN 569 10.26 15.03 560 997 1474
A - EVEN 5.69 10.26 15.03 560 997 1474
P — ODD.BUS 475 820 1195 485 840 1215
O - ODD.BUS 475 820 1195 485 840 1215
N - ODD.BUS 428 742 10.76 438 7.62 10.96
M — ODD.BUS 428 742 10.76 438 7.62 10.96
L — ODD.BUS 381 6.64 957 391 684 977

K — ODD.BUS 381 6.64 957 391 684 977

J — ODD.BUS 428 742 10.76 438 7.62 10.96
| ~ ODD.BUS 428 742 10.76 438 7.62 10.96
H - ODD.BUS 522 898 1314 532 918 1334
G - ODD.BUS 522 898 1314 532 918 1334
F — ODD.BUS 475 820 1195 485 840 1215
E - ODD.BUS 475 820 1195 485 840 1215
D - ODD.BUS 428 742 10.76 438 7.62 10.96
C -~ ODD.BUS 428 742 10.76 438 7.62 10.96
B — ODD.BUS 475 820 1195 485 840 1215
A — ODD.BUS 475 820 1195 485 840 1215
P - ODD 442 778 1144 442 7.88 1154
O - ODD 442 778 1144 442 7.88 1154
N - ODD 395 7.00 1025 395 710 1035
M - ODD 395 7.00 1025 395 710 1035
L - ODD 348 622 9.06 348 632 9.16

K - ODD 348 622 9.06 348 632 9.16

J - ODD 395 7.00 1025 395 710 1035
| ~ ODD 395 7.00 1025 395 710 1035
H - ODD 489 856 12.63 489 866 1273
G - ODD 489 856 12.63 489 866 1273
F - ODD 442 778 1144 442 7.88 1154
E - ODD 442 778 1144 442 7.88 1154
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PCOEL16 - 16-Bit Parity Checker Odd/Even

D - ODD
C - ODD
B - ODD
A - ODD

3.95
3.95
4.42
4.42

7.00
7.00
7.78
7.78

10.25
10.25
11.44
11.44

3.95
3.95
4.42
4.42

7.10
7.10
7.88
7.88

10.35
10.35
1154
1154

ML - 388




PCOEL16 - 16-Bit Parity Checker Odd/Even

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

P - EVEN.BUS 14.00 19.79 27.08 13.70 19.60 26.56
O - EVEN.BUS 1400 19.79 27.08 13.70 19.60 26.56
N — EVEN.BUS 12.92 1850 25.35 12.63 18.31 24.82
M — EVEN.BUS 12.92 1850 25.35 12.63 18.31 24.82
L - EVEN.BUS 11.85 17.21 23.62 1156 17.02 23.09
K - EVEN.BUS 11.85 17.21 23.62 1156 17.02 23.09
J — EVEN.BUS 12.92 1850 25.35 12.63 1831 24.82
| - EVEN.BUS 12.92 1850 25.35 12.63 18.31 24.82
H — EVEN.BUS 15.07 21.08 28.81 1478 20.89 28.29
G - EVEN.BUS 15.07 21.08 28.81 1478 20.89 28.29
F — EVEN.BUS 1400 19.79 27.08 13.70 19.60 26.56
E - EVEN.BUS 1400 19.79 27.08 13.70 19.60 26.56
D — EVEN.BUS 12.92 1850 25.35 12.63 18.31 24.82
C - EVEN.BUS 12.92 1850 25.35 12.63 18.31 24.82
B - EVEN.BUS 1400 19.79 27.08 13.70 19.60 26.56
A — EVEN.BUS 1400 19.79 27.08 13.70 19.60 26.56
P — EVEN 13.30 18.89 25.68 12.70 18.40 24.76
O - EVEN 13.30 18.89 25.68 12.70 18.40 24.76
N — EVEN 12.22 17.60 23.95 11.63 17.11 23.02
M - EVEN 12.22 17.60 23.95 11.63 17.11 23.02
L - EVEN 1115 16.31 22.22 10.56 15.82 21.29
K - EVEN 11.15 16.31 22.22 10.56 15.82 21.29
J - EVEN 12.22 17.60 23.95 11.63 17.11 23.02
| - EVEN 12.22 17.60 23.95 11.63 17.11 23.02
H - EVEN 1437 20.18 27.41 13.78 19.69 26.49
G - EVEN 1437 20.18 27.41 13.78 19.69 26.49
F - EVEN 13.30 18.89 25.68 12.70 18.40 24.76
E - EVEN 13.30 18.89 25.68 12.70 18.40 24.76
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PCOEL16 - 16-Bit Parity Checker Odd/Even

D - EVEN 12.22 17.60 23.95 11.63 17.11 23.02
C - EVEN 12.22 17.60 23.95 11.63 17.11 23.02
B — EVEN 13.30 18.89 25.68 12.70 18.40 24.76
A - EVEN 13.30 18.89 25.68 12.70 18.40 24.76
P — ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
O - ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
N — ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
M - ODD.BUS 9.19 1403 19.19 10.19 15.13 20.69
L -~ ODD.BUS 8.12 1274 17.46 9.12 1384 18.96
K — ODD.BUS 812 1274 17.46 9.12 1384 18.96
J — ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
| -~ ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
H - ODD.BUS 11.33 16.61 22.66 12.33 17.71 24.16
G - ODD.BUS 11.33 16.61 22.66 12.33 17.71 24.16
F — ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
E — ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
D - ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
C - ODD.BUS 9.19 14.03 19.19 10.19 15.13 20.69
B — ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
A - ODD.BUS 10.26 15.32 20.93 11.26 16.42 22.43
P — ODD 9.63 1451 19.64 10.32 1530 20.75
O - ODD 9.63 1451 19.64 10.32 1530 20.75
N - ODD 856 1322 17.90 9.25 14.01 19.02
M — ODD 856 1322 17.90 9.25 14.01 19.02
L -~ ODD 749 1193 16.17 8.18 1272 17.28
K — ODD 749 1193 16.17 8.18 12.72 17.28
J - ODD 856 1322 17.90 9.25 14.01 19.02
| -~ ODD 856 1322 17.90 925 14.01 19.02
H - ODD 10.70 15.80 21.37 11.40 1659 22.48
G - ODD 10.70 15.80 21.37 11.40 1659 22.48
F - ODD 9.63 1451 19.64 10.32 1530 20.75
E - ODD 9.63 1451 19.64 10.32 1530 20.75
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PCOEL16 - 16-Bit Parity Checker Odd/Even

D - ODD
C - ODD
B - ODD
A - ODD

8.56
8.56
9.63
9.63

13.22
13.22
1451
1451

17.90
17.90
19.64
19.64

9.25
9.25
10.32
10.32

14.01
14.01
15.30
15.30

19.02
19.02
20.75
20.75
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PCOEL16 - 16-Bit Parity Checker Odd/Even

Schematic

Pl NV

Pxo2 EVEN
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PCOEL7 - 17-Bit Parity Checker Odd/Even

PCOE17 - 17-Bit Parity Checker Odd/Even

Symbol
Rectangular Area: 6x5cells
E: even— Number of Cells: 24
Truth Table
Input Output
A.Q EVEN oDD
even parity 1 0
odd parity 0 1
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PCOEL7 - 17-Bit Parity Checker Odd/Even

Switching Speeds for -2ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

O - EVEN.BUS 6.49 1156 16.73 649 1136 16.53
P - EVEN.BUS 6.49 1156 16.73 649 11.36 16.53
N — EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
M — EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
L - EVEN.BUS 6.49 1156 16.73 649 11.36 16.53
K - EVEN.BUS 6.49 1156 16.73 649 11.36 16.53
J — EVEN.BUS 6.96 1234 17.92 6.96 1214 17.72
| - EVEN.BUS 6.96 1234 17.92 6.96 1214 17.72
H — EVEN.BUS 6.49 1156 16.73 649 11.36 16.53
G - EVEN.BUS 6.49 1156 16.73 649 1136 16.53
F — EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
E - EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
D — EVEN.BUS 555 10.00 14.35 555 980 14.15
C - EVEN.BUS 555 10.00 14.35 555 980 14.15
B - EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
A — EVEN.BUS 6.02 10.78 15.54 6.02 1058 15.34
Q - EVEN.BUS 207 368 5.19 207 348 499

O - EVEN 6.09 11.06 16.13 599 10.76 15.83
P — EVEN 6.09 11.06 16.13 599 10.76 15.83
N — EVEN 5.62 10.28 14.94 552 998 14.64
M - EVEN 5.62 10.28 14.94 552 998 14.64
L - EVEN 6.09 11.06 16.13 599 10.76 15.83
K - EVEN 6.09 11.06 16.13 599 10.76 15.83
J - EVEN 6.56 11.84 17.32 6.46 1154 17.02
| - EVEN 6.56 11.84 17.32 6.46 1154 17.02
H - EVEN 6.09 11.06 16.13 599 10.76 15.83
G - EVEN 6.09 11.06 16.13 599 10.76 15.83
F — EVEN 5.62 10.28 14.94 552 998 14.64
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PCOEL7 - 17-Bit Parity Checker Odd/Even

E - EVEN 5.62 1028 14.94 552 998 1464
D - EVEN 515 950 1375 505 920 1345
C - EVEN 515 950 1375 505 920 1345
B — EVEN 5.62 1028 1494 552 9098 1464
A - EVEN 562 1028 14.94 552 998 1464
Q - EVEN 167 318 459 157 288 4.29
O - ODD.BUS 562 9.78 1424 572 998 1444
P — ODD.BUS 562 9.78 1424 572 998 1444
N - ODD.BUS 515 9.00 13.05 525 920 1325
M — ODD.BUS 515 9.00 13.05 525 920 1325
L — ODD.BUS 562 9.78 1424 572 998 1444
K — ODD.BUS 562 9.78 1424 572 998 1444
J — ODD.BUS 6.09 10.56 1543 6.19 10.76 15.63
| -~ ODD.BUS 6.09 1056 1543 6.19 10.76 15.63
H - ODD.BUS 562 9.78 1424 572 998 1444
G — ODD.BUS 562 9.78 1424 572 998 1444
F — ODD.BUS 515 9.00 13.05 525 920 1325
E - ODD.BUS 515 9.00 13.05 525 920 1325
D - ODD.BUS 468 822 11.86 478 842 12.06
C -~ ODD.BUS 468 822 11.86 478 842 12.06
B — ODD.BUS 515 9.00 13.05 525 920 1325
A - ODD.BUS 515 9.00 13.05 525 920 1325
Q - ODD.BUS 120 190 270 130 210 290
O - ODD 529 936 13.73 529 946 1383
P - ODD 529 936 13.73 529 946 1383
N - ODD 482 858 1254 482 868 1264
M - ODD 482 858 1254 482 868 1264
L - ODD 529 936 13.73 529 946 1383
K - ODD 529 936 13.73 529 946 1383
J - ODD 576 10.14 1492 576 1024 15.02
| -~ ODD 576 10.14 1492 576 1024 15.02
H - ODD 529 936 13.73 529 946 1383
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PCOEL7 - 17-Bit Parity Checker Odd/Even

G - ODD 529 936 13.73 529 946 138

F - ODD 482 858 1254 482 868 1264
E - ODD 482 858 1254 482 868 1264
D - ODD 435 780 1135 435 790 1145
C - ODD 435 780 1135 435 790 1145
B - ODD 482 858 1254 482 868 1264
A - ODD 482 858 1254 482 868 1264
Q - ODD 087 148 219 087 158 229
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PCOEL7 - 17-Bit Parity Checker Odd/Even

Switching Speeds for -4ns Parts

Rise Fall

Pin Min  Typ  Max Min  Typ  Max

O - EVEN.BUS 1480 21.68 29.57 1450 21.39 29.06
P - EVEN.BUS 1480 21.68 29.57 1450 21.39 29.06
N — EVEN.BUS 13.72 20.39 27.84 13.43 20.10 27.32
M — EVEN.BUS 13.72 20.39 27.84 13.43 20.10 27.32
L - EVEN.BUS 1480 21.68 29.57 1450 21.39 29.06
K - EVEN.BUS 1480 21.68 29.57 1450 21.39 29.06
J — EVEN.BUS 15.87 22.97 31.30 1558 22.68 30.79
| - EVEN.BUS 15.87 22.97 31.30 1558 22.68 30.79
H — EVEN.BUS 1480 21.68 29.57 1450 21.39 29.06
G - EVEN.BUS 1480 21.68 29.57 1450 21.39 29.06
F — EVEN.BUS 13.72 20.39 27.84 13.43 20.10 27.32
E - EVEN.BUS 13.72 20.39 27.84 13.43 20.10 27.32
D — EVEN.BUS 12.65 19.10 26.10 12.36 18.81 25.59
C - EVEN.BUS 12.65 19.10 26.10 12.36 18.81 25.59
B - EVEN.BUS 13.72 20.39 27.84 13.43 20.10 27.32
A — EVEN.BUS 13.72 20.39 27.84 13.43 20.10 27.32
Q - EVEN.BUS 516 6.38 8.82 487 6.09 831

O - EVEN 1410 20.78 28.17 1350 20.19 27.26
P — EVEN 1410 20.78 28.17 1350 20.19 27.26
N — EVEN 13.02 19.49 26.44 12.43 1890 25.52
M - EVEN 13.02 19.49 26.44 12.43 18.90 25.52
L - EVEN 1410 20.78 28.17 1350 20.19 27.26
K - EVEN 1410 20.78 28.17 1350 20.19 27.26
J - EVEN 15.17 22.07 29.90 1458 21.48 28.99
| - EVEN 15.17 22.07 29.90 1458 21.48 28.99
H - EVEN 1410 20.78 28.17 1350 20.19 27.26
G - EVEN 1410 20.78 28.17 1350 20.19 27.26
F — EVEN 13.02 19.49 26.44 12.43 1890 25.52
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PCOEL7 - 17-Bit Parity Checker Odd/Even

E - EVEN 13.02 19.49 26.44 12.43 18.90 25.52
D - EVEN 11.95 1820 24.70 11.36 17.61 23.79
C - EVEN 11.95 1820 24.70 11.36 17.61 23.79
B — EVEN 13.02 19.49 26.44 12.43 18.90 25.52
A - EVEN 13.02 19.49 26.44 12.43 18.90 25.52
Q - EVEN 446 548 7.42 387 489 651
O - ODD.BUS 12.13 1850 25.25 1313 19.60 26.75
P — ODD.BUS 12.13 1850 25.25 13.13 19.60 26.75
N - ODD.BUS 11.06 1721 2352 12.06 18.31 25.02
M - ODD.BUS 11.06 17.21 23.52 12.06 18.31 25.02
L -~ ODD.BUS 12.13 1850 25.25 13.13 19.60 26.75
K — ODD.BUS 12.13 1850 25.25 13.13 19.60 26.75
J — ODD.BUS 13.20 19.79 26.98 1420 20.89 28.48
| -~ ODD.BUS 13.20 19.79 26.98 1420 20.89 28.48
H - ODD.BUS 12.13 1850 25.25 13.13 19.60 26.75
G - ODD.BUS 12.13 1850 25.25 13.13 19.60 26.75
F — ODD.BUS 11.06 1721 23.52 12.06 18.31 25.02
E — ODD.BUS 11.06 1721 23.52 12.06 18.31 25.02
D - ODD.BUS 9.99 1592 21.78 10.99 17.02 23.28
C - ODD.BUS 9.99 1592 21.78 10.99 17.02 23.28
B — ODD.BUS 11.06 1721 23.52 12.06 18.31 25.02
A - ODD.BUS 11.06 1721 23.52 12.06 18.31 25.02
Q - ODD.BUS 250 320 450 350 430 6.00
O - ODD 11.50 17.69 23.96 12.20 18.48 25.07
P — ODD 11.50 17.69 23.96 12.20 18.48 25.07
N - ODD 10.43 16.40 22.22 11.12 1719 2334
M — ODD 10.43 16.40 22.22 11.12 1719 2334
L -~ ODD 11.50 17.69 23.96 12.20 18.48 25.07
K — ODD 11.50 17.69 23.96 12.20 18.48 25.07
J - ODD 12.58 18.98 25.69 13.27 19.77 26.80
| - ODD 12.58 18.98 25.69 13.27 19.77 26.80
H - ODD 11.50 17.69 23.96 12.20 18.48 25.07
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PCOEL7 - 17-Bit Parity Checker Odd/Even

G - ODD 11.50 17.69 23.96 12.20 18.48 25.07
F - ODD 10.43 16.40 22.22 11.12 1719 2334
E - ODD 10.43 16.40 22.22 11.12 1719 2334
D - ODD 9.36 15.11 20.49 10.05 1590 21.60
C - ODD 9.36 15.11 20.49 10.05 15.90 21.60
B - ODD 10.43 16.40 22.22 11.12 1719 2334
A - ODD 10.43 16.40 22.22 11.12 1719 2334
Q - ODD 187 239 321 256 318 432
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PCOEL7 - 17-Bit Parity Checker Odd/Even

Schematic

P PXxoe
o
N PXo2
Pxce
™
L
Pxce Pxce
Pxce
K ) >—
Pxce
J :
1
G PXo2

H: )
= R:)} > = Pxce o
- jz}:)D—\_;xm l—w- N

Pxce

Pxce

o
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PSC1 - 1-Bit Parallel-to-Serial Converter

PSC1 - 1-Bit Parallel-to-Serial Converter

Symbol
Rectangular Area: 1x1cells
psc1 Number of Cells: 1
| QL
— D
— S
o R
Schematic
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PSC1 - 1-Bit Parallel-to-Serial Converter

Truth Table
Input Output
R CLK Sl D Q
0 X X 0
1 r Si Si
1 r X d

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 390 410 430 0.00 0.00 0.00
S 390 410 430 0.00 0.00 0.00
S 380 4.00 430 0.00 0.00 0.00
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PSC1 - 1-Bit Parallel-to-Serial Converter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 6.30 6.60 6.90 0.00 0.00 0.00
S 6.30 6.60 6.90 0.00 0.00 0.00
S 6.10 6.40 6.70 0.00 0.00 0.00
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PSC8 - 8-Bit Parallel-to-Serial Converter

PSC8 - 8-Bit Parallel-to-Serial Converter

Symbol
pscs Rectangular Area: 1x8cells
s! Number of Cells: 8
Do o) I
D1 QL
D2 @ |
D3 o c) .
D4 (@ = Ny S
D5 [@ Syy —
D6 (o3
D7 Q7
s
?
Truth Table
Input Output

R CLK S Sl D7..D0 Q7..Q0

X X X X..X 0..0
r 0 X d7...do d7...do
r 1 si Xoo X @6...si
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PSC8 - 8-Bit Parallel-to-Serial Converter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7 - - - 140 160 1.80
CLK - Q7 140 1.60 1.80 180 2.00 220
R - Q6 - - - 148 171 1.93
CLK - Q6 149 171 192 188 211 233
R - Q5 - - - 148 171 1.93
CLK - Q5 149 171 192 188 211 233
R - Q4 - - - 148 171 1.93
CLK - Q4 149 171 192 188 211 233
R - Q3 - - - 148 171 1.93
CLK - Q3 149 171 192 188 211 233
R - Q2 - - - 148 171 1.93
CLK - Q2 149 171 192 188 211 233
R - Q1 - - - 148 171 1.93
CLK - Q1 149 171 192 188 211 233
R - Q0 - - - 148 171 1.93
CLK - Q0 149 171 192 188 211 233
Setup Hold
Pin Min Typ Max Min Typ Max
S 380 400 430 0.00 0.00 0.00
D7 390 410 430 0.00 0.00 0.00
D6 390 410 430 0.00 0.00 0.00
D5 390 410 430 0.00 0.00 0.00
D4 390 410 430 0.00 0.00 0.00
D3 390 410 430 0.00 0.00 0.00
D2 390 410 430 0.00 0.00 0.00
D1 390 410 430 0.00 0.00 0.00
DO 390 410 430 0.00 0.00 0.00
Sl 390 410 430 0.00 0.00 0.00
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PSC8 - 8-Bit Parallel-to-Serial Converter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7 - - - 240 270 3.00
CLK - Q7 240 270 3.00 3.00 330 3.60
R - Q6 - - - 248 281 315
CLK - Q6 247 279 312 3.08 341 375
R - Q5 - - - 248 281 315
CLK - Q5 247 279 312 3.08 341 375
R - Q4 - - - 248 281 315
CLK - Q4 247 279 312 3.08 341 375
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 6.10 6.40 6.70 0.00 0.00 0.00
D7 6.30 6.60 6.90 0.00 0.00 0.00
D6 6.30 6.60 6.90 0.00 0.00 0.00
D5 6.30 6.60 6.90 0.00 0.00 0.00
D4 6.30 6.60 6.90 0.00 0.00 0.00
D3 6.30 6.60 6.90 0.00 0.00 0.00
D2 6.30 6.60 6.90 0.00 0.00 0.00
D1 6.30 6.60 6.90 0.00 0.00 0.00
DO 6.30 6.60 6.90 0.00 0.00 0.00
S 6.30 6.60 6.90 0.00 0.00 0.00
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PSC8 - 8-Bit Parallel-to-Serial Converter

Schematic

R R R
PFDMUX u s
b
41 He o
o5
I "
° e
PEOMX
1;
=3 Q}
el
e ]
=

L o]
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R2 - 2-Bit Regjister File

R2 - 2-Bit Register File

Symbol
R2
— DO (@ o Jy
— D1 QL
o R
Schematic

Rectangular Area: 1x2cells
Number of Cells: 2

—CO 72

PFD
o —
COLKE— @
PFD
DO B
RE-@

—C 7
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R2 - 2-Bit Regjister File

Truth Table
Input Output
R CLK D1 DO Q1 Qo
0 X X X 0 0
1 r di do di do

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 140 160 1.80
CLK - QO 140 160 1.80 180 200 220

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D1 210 210 210 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00

ML - 409



R2 - 2-Bit Regjister File

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.60
R - Q0.BUS - - - 340 390 4.80
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 240 270 3.00
CLK - QO 240 270 3.00 3.00 330 3.60

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D1 350 350 350 0.00 0.00 0.00
DO 350 350 350 0.00 0.00 0.00
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R2Z - 2-Bit Register File with Tristate Out

R2Z - 2-Bit Register File with Tristate Out

Symbol
R2Z
I DO (@)
_ D1 QL
e =
o R
Schematic

Rectangular Area: 1x2cells
Number of Cells: 2

D1 &

RE-—@

ML - 411



R2Z - 2-Bit Register File with Tristate Out

Truth Table

Input Output
R CLK OE D1 DO Q1 Qo0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q0 140 151 168 134 147 163
R - Q0 - - - 204 237 273
CLK - QO 210 241 278 244 277 313
OE - Q1 140 151 168 134 147 163
R - Q1 - - - 204 237 273
CLK - Q1 210 241 278 244 277 313
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D1 210 210 210 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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R2Z - 2-Bit Register File with Tristate Out

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q0 207 231 260 202 227 257
R - Q0 - - - 352 397 447
CLK - QO 3.67 411 460 412 457 507
OE - Q1 207 231 260 202 227 257
R - Q1 - - - 352 397 447
CLK - Q1 3.67 411 460 412 457 507
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D1 370 370 370 0.00 0.00 0.00
DO 370 370 3.70 0.00 0.00 0.00
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R3 - 2-Bit Register File

R3 - 2-Bit Register File

Symbol
Rectangular Area: 1x3cells
Number of Cells: 3
R3
__ I DO (@ o J N—
— D1 QL
— D2 (@~
o R
Schematic

PFD

DLg— D Qt.@

. A |

CLkm- @

PFD

P
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R3 - 2-Bit Register File

Truth Table
Input Output
R CLK D2 DI DO Q2 QL Qo
0 X X X X 0 0 0
1 r a2 d1 do a2 d1 do

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 140 160 1.80
CLK - Q2 140 160 1.80 180 200 220
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 140 160 1.80
CLK - QO 140 160 1.80 180 200 220
Setup Hold

Pin Min  Typ  Max Min  Typ  Max
D2 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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R3 - 2-Bit Register File

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 240 270 3.00
CLK - Q2 240 270 3.00 3.00 330 3.60
R - Q1.BUS - - - 340 390 4.80
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.60
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 240 270 3.00
CLK - QO 240 270 3.00 3.00 330 3.60

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D2 350 350 350 0.00 0.00 0.00
D1 350 350 350 0.00 0.00 0.00
DO 350 350 350 0.00 0.00 0.00
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R3Z - 3-Bit Register File with Tristate Out

R3Z - 3-Bit Register File with Tristate Out

Symbol
Rectangular Area: 1x3cells
Number of Cells: 3
R3Z
__ I DO (@ o J N—
— D1 QL
— D2 (@~
— OE
o R
Schematic

D1 W D Q S}

RE-©®

D2 i

CLK i
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R3Z - 3-Bit Register File with Tristate Out

Truth Table
Input Output
R OE D2 D1 DO Q2 Q1 Q0
0 X 0 0 0
1 z z
1 a2 d1 do a2 d1 do
Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q2 140 151 168 134 147 163
R - Q2 - - - 204 237 273
CLK - Q2 210 241 278 244 277 313
OE - Q1 140 151 168 134 147 163
R - Q1 - - - 204 237 273
CLK - Q1 210 241 278 244 277 313
OE - Q0 140 151 168 134 147 163
R - Q0 - - - 204 237 273
CLK - QO 210 241 278 244 277 313

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D2 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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R3Z - 3-Bit Register File with Tristate Out

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q2 207 231 260 202 227 257
R - Q2 - - - 352 397 447
CLK - Q2 3.67 411 460 412 457 507
OE - Q1 207 231 260 202 227 257
R - Q1 - - - 352 397 447
CLK - Q1 3.67 411 460 412 457 507
OE - Q0 207 231 260 202 227 257
R - Q0 - - - 352 397 447
CLK - QO 3.67 411 460 412 457 507

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D2 370 370 3.70 0.00 0.00 0.00
D1 370 370 370 0.00 0.00 0.00
DO 370 370 370 0.00 0.00 0.00
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R4 - 4-Bit Regjister File

R4 - 4-Bit Register File

Symbol
Rectangular Area: 1x4cells
R4
Number of Cells: 4
__ I DO (@ o) N—
_ D1 QL
— D2 (@~
_ I D3 (@ c
o R
Truth Table
Input Output

R CLK D3 D2 D1 DO Q3 Q2 Q1 Q0

X X X X X 0 0 0 0
1 r d3 d2 di do d3 d2 dl do
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R4 - 4-Bit Regjister File

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 140 160 1.80
CLK - QO 140 160 1.80 180 200 220
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 140 160 1.80
CLK - Q2 140 160 1.80 180 200 220
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 140 160 1.80
CLK - Q3 140 160 1.80 180 200 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
D2 210 210 210 0.00 0.00 0.00
D3 210 210 210 0.00 0.00 0.00
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R4 - 4-Bit Regjister File

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 240 270 3.00
CLK - QO 240 270 3.00 3.00 330 3.60
R - Q1.BUS - - - 340 390 4.80
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.60
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 240 270 3.00
CLK - Q2 240 270 3.00 3.00 330 3.60
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 240 270 3.00
CLK - Q3 240 270 3.00 3.00 330 3.60
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 350 350 350 0.00 0.00 0.00
D1 350 350 350 0.00 0.00 0.00
D2 350 350 350 0.00 0.00 0.00
D3 350 350 350 0.00 0.00 0.00
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R4 - 4-Bit Regjister File

Schematic

PFD

e

|

—CO 7

PFD

D3 B

|

"

CLKE—@—|

"
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R4X2 - 4 Word x 2 Bit Register File

R4X2 - 4 Word x 2 Bit Register File

Rectangular Area: 4x2cells

Symbol
RA X2 Number of Cells: 8
_ 1 DO (@ o EE.
D1 QL
O R
Truth Table
Input Output
R CLK D1 DO Q1 Qo0
0 X X X 0 0
1 rl dla d0a x X
1 r2 dib dOb x X
1 r3 dic d0c x X
1 r4 did dod dla dOa
1 5 dle d0e dib dOb
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R4X2 - 4 Word x 2 Bit Register File

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 140 160 1.80
CLK - QO 140 160 1.80 180 200 220
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
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R4X2 - 4 Word x 2 Bit Register File

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 240 270 3.00
CLK - QO 240 270 3.00 3.00 330 3.60
R - Q1.BUS - - - 340 390 4.80
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.60

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 350 350 350 0.00 0.00 0.00
D1 350 350 350 0.00 0.00 0.00
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R4X2 - 4 Word x 2 Bit Register File

Schematic
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R4X4 - 4 Word x 4 Bit Register File

R4X4 - 4 Word x 4 Bit Register File

Symbol
Rectangular Area: 4x4cells
R4 XA
Number of Cells: 16
__ I DO (@ o) N—
D1 QL
— D2 (@~
_ D3 (@ c
O R
Truth Table
Input Output
R CLK D3 D2 D1 DO Q3 Q2 Q1 Qo0
0 X X X X X 0 0 0 0
1 rl d3a d2a dla d0a x X X X
1 r2 d3b d2b dib dOb x X X X
1 r3 d3c d2c dic dO0c x X X X
1 r4 d3d d2d did dod d3a d2a dla dOa
1 5 d3e d2e dle d0e d3b d2b dib dOb
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R4X4 - 4 Word x 4 Bit Register File

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 140 160 1.80
CLK - QO 140 160 1.80 180 200 220
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 140 160 1.80
CLK - Q2 140 160 1.80 180 200 220
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 140 160 1.80
CLK - Q3 140 160 1.80 180 200 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
D2 210 210 210 0.00 0.00 0.00
D3 210 210 210 0.00 0.00 0.00
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R4X4 - 4 Word x 4 Bit Register File

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 240 270 3.00
CLK - QO 240 270 3.00 3.00 330 3.60
R - Q1.BUS - - - 340 390 4.80
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.60
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 240 270 3.00
CLK - Q2 240 270 3.00 3.00 330 3.60
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 240 270 3.00
CLK - Q3 240 270 3.00 3.00 330 3.60
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 350 350 350 0.00 0.00 0.00
D1 350 350 350 0.00 0.00 0.00
D2 350 350 350 0.00 0.00 0.00
D3 350 350 350 0.00 0.00 0.00
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R4X4 - 4 Word x 4 Bit Register File

Schematic

=7 1
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R4Z - 4 Bit Register File with Tristate Out

R4Z - 4 Bit Register File with Tristate Out

Symbol
Rectangular Area: 1x4cells
R4AZ
Number of Cells: 4
__ I DO (@ o) N—
_ D1 QL
— D2 x|
_ I D3 (@ c
— OE
o R
Truth Table
Input Output

R CLKOE D3 D2 DI DO Q3 Q2 QL Q0

X X X X X X 0 0 0 0

1 d3 d2 d1 do d3 d2 d1 do
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R4Z - 4 Bit Register File with Tristate Out

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q3 140 151 168 134 147 163
R - Q3 - - - 204 237 273
CLK - Q3 210 241 278 244 277 313
OE - Q2 140 151 168 134 147 163
R - Q2 - - - 204 237 273
CLK - Q2 210 241 278 244 277 313
OE - Q1 140 151 1.68 134 147 163
R - Q1 - - - 204 237 273
CLK - Q1 210 241 278 244 277 313
OE - Q0 140 151 168 134 147 163
R - Q0 - - - 204 237 273
CLK - QO 210 241 278 244 277 313
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D3 210 210 210 0.00 0.00 0.00
D2 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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R4Z - 4 Bit Register File with Tristate Out

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q3 207 231 260 202 227 257
R - Q3 - - - 352 397 447
CLK - Q3 3.67 411 460 412 457 507
OE - Q2 207 231 260 202 227 257
R - Q2 - - - 352 397 447
CLK - Q2 3.67 411 460 412 457 507
OE - Q1 207 231 260 202 227 257
R - Q1 - - - 352 397 447
CLK - Q1 3.67 411 460 412 457 507
OE - Q0 207 231 260 202 227 257
R - Q0 - - - 352 397 447
CLK - QO 3.67 411 460 412 457 507
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D3 370 370 3.70 0.00 0.00 0.00
D2 370 370 370 0.00 0.00 0.00
D1 370 370 370 0.00 0.00 0.00
DO 370 370 3.70 0.00 0.00 0.00
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R4Z - 4 Bit Register File with Tristate Out

Schematic

PFDZ
DO | D Q
R
®
PFDZ
D1 | D Q
¢ R
‘ T
®
PFDZ
D2 | D Q
RE-0 @ R”
cEm
[ ==
PFDZ
D3 | D Q
KB @— R

Il ainle
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R8 - 8-Bit Register File

R8 - 8-Bit Register File

Symbol
. Rectangular Area: 1x8cells
— o @ Number of Cells: 8
— D1 QL
— D2 (@~ 3 .
D3 Bl
— IDa (@ iy S—
— 1D5 B
D6 QB
— D7 Q7
T R
?
Truth Table
Input Output
R CLK  D7..D0 Q7..Q0
X X...X 0..0
1 r d7...do0 d7...do
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R8 - 8-Bit Register File

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7.BUS - - - 190 220 250
CLK - Q7.BUS 180 210 240 230 260 290
R - Q7 - - - 140 160 1.80
CLK - Q7 140 160 1.80 180 200 220
R - Q6.BUS - - - 190 220 250
CLK — Q6.BUS 180 210 240 230 260 290
R - Q6 - - - 140 160 1.80
CLK - Q6 140 160 1.80 180 200 220
R - Q5.BUS - - - 190 220 250
CLK — Q5.BUS 180 210 240 230 260 290
R - Q5 - - - 140 160 1.80
CLK - Q5 140 160 1.80 180 200 220
R — Q4.BUS - - - 190 220 250
CLK — Q4.BUS 180 210 240 230 260 290
R - Q4 - - - 140 160 1.80
CLK - Q4 140 160 1.80 180 200 220
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 140 160 1.80
CLK - Q3 140 160 1.80 180 200 220
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 140 160 1.80
CLK - Q2 140 160 1.80 180 200 220
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220
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R8

- 8-Bit Register File

R - Q0.BUS - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 140 160 1.80
CLK - QO 140 160 1.80 180 200 220
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D7 210 210 210 0.00 0.00 0.00
D6 210 210 210 0.00 0.00 0.00
D5 210 210 210 0.00 0.00 0.00
D4 210 210 210 0.00 0.00 0.00
D3 210 210 210 0.00 0.00 0.00
D2 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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R8 - 8-Bit Register File

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7.BUS - - - 340 390 480
CLK - Q7.BUS 310 3.60 4.40 400 450 5.40
R - Q7 - - - 240 270 3.00
CLK - Q7 240 270 3.00 3.00 330 3.60
R - Q6.BUS - - - 340 390 4.80
CLK — Q6.BUS 310 3.60 4.40 400 450 5.40
R - Q6 - - - 240 270 3.00
CLK - Q6 240 270 3.00 3.00 330 3.60
R - Q5.BUS - - - 340 390 480
CLK — Q5.BUS 310 3.60 4.40 400 450 5.40
R - Q5 - - - 240 270 3.00
CLK - Q5 240 270 3.00 3.00 330 3.60
R — Q4.BUS - - - 340 390 480
CLK — Q4.BUS 310 3.60 4.40 400 450 5.40
R - Q4 - - - 240 270 3.00
CLK - Q4 240 270 3.00 3.00 330 3.60
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 240 270 3.00
CLK - Q3 240 270 3.00 3.00 330 3.0
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 540
R - Q2 - - - 240 270 3.00
CLK - Q2 240 270 3.00 3.00 330 3.60
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.0
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R8

- 8-Bit Register File

R - Q0.BUS - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 240 270 3.00
CLK - QO 240 270 3.00 3.00 330 3.60
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D7 350 350 350 0.00 0.00 0.00
D6 350 350 350 0.00 0.00 0.00
D5 350 350 350 0.00 0.00 0.00
D4 350 350 350 0.00 0.00 0.00
D3 350 350 350 0.00 0.00 0.00
D2 350 350 350 0.00 0.00 0.00
D1 350 350 350 0.00 0.00 0.00
DO 350 350 350 0.00 0.00 0.00
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R8 - 8-Bit Register File

Schematic

= D Q-Ij-@

o o-le@
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R8Z - 8 Bit Register File with Tristate Out

R8Z - 8 Bit Register File with Tristate Out

Symbol
.. Rectangular Area: 1x8cells
—Ipo @ Number of Cells: 8
— D1 QL
— D2 (@~ 3 .
D3 Bl
— IDa (@ iy S—
— 1D5 B
D6 QB
— D7 Q7
— OCE
T R
T
Truth Table
Input Output
R OE CLK D7..D0 Q7..Q0
X X...X 0
0 X...X z..Z
1 r d7...do0 d7...do
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R8Z - 8 Bit Register File with Tristate Out

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q7 140 151 168 134 147 163
R - Q7 - - - 204 237 273
CLK - Q7 210 241 278 244 277 313
OE - Q6 140 151 168 134 147 163
R - Q6 - - - 204 237 273
CLK - Q6 210 241 278 244 277 313
OE - Q5 140 151 168 134 147 163
R - Q5 - - - 204 237 273
CLK - Q5 210 241 278 244 277 313
OE - Q4 140 151 168 134 147 163
R - Q4 - - - 204 237 273
CLK - Q4 210 241 278 244 277 313
OE - Q3 140 151 1.68 134 147 163
R - Q3 - - - 204 237 273
CLK - Q3 210 241 278 244 277 313
OE - Q2 140 151 168 134 147 163
R - Q2 - - - 204 237 273
CLK - Q2 210 241 278 244 277 313
OE - Q1 140 151 168 134 147 163
R - Q1 - - - 204 237 273
CLK - Q1 210 241 278 244 277 313
OE - Q0 140 151 168 134 147 163
R - Q0 - - - 204 237 273
CLK - QO 210 241 278 244 277 313
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R8Z - 8 Bit Register File with Tristate Out

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D7 210 210 210 0.00 0.00 0.00
D6 210 210 210 0.00 0.00 0.00
D5 210 210 210 0.00 0.00 0.00
D4 210 210 210 0.00 0.00 0.00
D3 210 210 210 0.00 0.00 0.00
D2 210 210 210 0.00 0.00 0.00
D1 210 210 210 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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R8Z - 8 Bit Register File with Tristate Out

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
OE - Q7 207 231 260 202 227 257
R - Q7 - - - 352 397 447
CLK - Q7 3.67 411 460 412 457 507
OE - Q6 207 231 260 202 227 257
R - Q6 - - - 352 397 447
CLK - Q6 3.67 411 460 412 457 507
OE - Q5 207 231 260 202 227 257
R - Q5 - - - 352 397 447
CLK - Q5 3.67 411 460 412 457 507
OE - Q4 207 231 260 202 227 257
R - Q4 - - - 352 397 447
CLK - Q4 3.67 411 460 412 457 507
OE - Q3 207 231 260 202 227 257
R - Q3 - - - 352 397 447
CLK - Q3 3.67 411 460 412 457 507
OE - Q2 207 231 260 202 227 257
R - Q2 - - - 352 397 447
CLK - Q2 3.67 411 460 412 457 507
OE - Q1 207 231 260 202 227 257
R - Q1 - - - 352 397 447
CLK - Q1 3.67 411 460 412 457 507
OE - Q0 207 231 260 202 227 257
R - Q0 - - - 352 397 447
CLK - QO 3.67 411 460 412 457 507
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R8Z - 8 Bit Register File with Tristate Out

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D7 370 370 3.70 0.00 0.00 0.00
D6 370 370 3.70 0.00 0.00 0.00
D5 370 370 370 0.00 0.00 0.00
D4 370 370 370 0.00 0.00 0.00
D3 370 370 370 0.00 0.00 0.00
D2 370 370 370 0.00 0.00 0.00
D1 370 370 370 0.00 0.00 0.00
DO 370 370 3.70 0.00 0.00 0.00
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R8Z - 8 Bit Register File with Tristate Out

Schematic

8

R

q

Q

4

T

)
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SELBUFS - Select Buffer

SELBUFS - Select Buffer

Symbol

Rectangular Area: 1x1 cells

SELBUFES Number of Cells: 1

By
)

Schematic

PSEL BUFS
B Iiz
@
c I—EE
@-

A
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SELBUFS - Select Buffer

Truth Table

Input Output

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q1 040 070 1.10 040 070 1.10
C-0Q1 040 070 1.10 050 080 1.20
B - Q2 040 070 1.10 040 070 1.10
C-0Q2 080 110 150 090 130 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q1 100 130 170 1.00 120 170
C-0Q1 100 130 170 140 160 210
B - Q2 100 120 170 090 120 1.60
C-0Q2 150 1.80 240 160 200 250
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SELBUFX - Select Buffer

SELBUFX - Select Buffer

Symbol

Rectangular Area: 1x1 cells

SEL BUFEX Number of Cells: 1

B
)

Schematic

PSEL BUFX

-
T el
N

A
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SELBUFX - Select Buffer

Truth Table

Input Output

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - Q2 040 070 1.10 040 070 1.10
C-0Q2 040 070 1.10 050 080 1.20
B - Q1 040 070 1.10 040 070 1.10
C-0Q1 080 110 150 090 130 1.80

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - Q2 100 130 170 100 120 1.60
C-0Q2 100 130 170 140 160 2.00
B - Q1 1.00 130 1.70 100 120 1.60
C-0Q1 150 190 240 170 200 250
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SPC1 - 1-Bit Serial-to-Parallel Converter

SPC1 - 1-Bit Serial-to-Parallel Converter

Symbol

—— PEN

SOR

Schematic

Rectangular Area: 2x2 cells

Number of Cells: 4

m so

R R
cakm—@ T 1; o °
R L 4
[ — =
FENm | f)
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SPC1 - 1-Bit Serial-to-Parallel Converter

Truth Table
Input Output
R CLK SEN PEN SI Q SO
0 X X X 0
1 X 0 0 S0
1 r 1 0 si q si
1 r 0 1 X S0 S0
1 r 1 1 Si S0 Si

Switching Speeds for -2ns Parts

Rise Fall
Pin Min Typ Max Min Typ Max
R-Q - - - 148 171 193
CLK - Q 149 171 192 188 211 233
R - SO - - - 156 182 2.06
CLK - SO 158 181 204 196 222 246
Setup Hold

Pin Min  Typ  Max Min  Typ  Max
Sl 390 410 4.30 0.00 0.00 0.00
PEN 3.80 4.00 4.30 0.00 0.00 0.00
SEN 3.80 4.00 4.30 0.00 0.00 0.00
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SPC1 - 1-Bit Serial-to-Parallel Converter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R-Q - - - 248 281 315
CLK - Q 247 279 312 3.08 341 375
R - SO - - - 256 292 331
CLK - SO 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 6.30 6.60 6.90 0.00 0.00 0.00
PEN 6.10 640 6.70 0.00 0.00 0.00
SEN 6.10 640 6.70 0.00 0.00 0.00
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SPC8 - 8-Bit Serial-to-Parallel Converter

SPCS8 - 8-Bit Serial-to-Parallel Converter

Symbol
‘ spcs Rectangular Area: 4x8 cells
S ol Number of Cells: 32
QL
(2 I
B
Q4 —
—— SEN B —
— | PEN B |
PR Q7 —
SOR
| ©
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SPC8 - 8-Bit Serial-to-Parallel Converter

Truth Table

Input Output

A CLK SEN PEN SI Q7..Q0 SO
0 X X X X 0..0 0
1 r 0 0 si q7..q0 SO
1 r 0 1 X si7...sil )
1 rl 1 0 si q7..q0 S0
1 r2 1 0 si q7...q0 si7
1 r3 1 0 si q7..q0 Si6
1 r4 1 0 si q7...q0 si5
1 r5 1 0 si q7...q0 si4
1 ré 1 0 si q7...q0 si3
1 r7 1 0 si q7...q0 si2
1 r8 1 0 si q7...q0 sil
1 rl 1 1 si 6...q0si7 Si7
1 r2 1 1 si g5...si6 Si6
1 r3 1 1 si q4...si5 si5
1 r4 1 1 si q3...si4 si4
1 r5 1 1 si g2...si3 si3
1 ré 1 1 si ql...si2 si2
1 r7 1 1 si ql..sil sil
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SPC8 - 8-Bit Serial-to-Parallel Converter

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
R - Q4 - - - 148 171 193
CLK - Q4 149 171 192 188 211 233
R - Q5 - - - 148 171 193
CLK - Q5 149 171 192 188 211 233
R - Q6 - - - 148 171 193
CLK - Q6 149 171 192 188 211 233
R - Q7 - - - 148 171 193
CLK - Q7 149 171 192 188 211 233
R - SO - - - 156 182 2.06
CLK - SO 158 181 2.04 196 222 246
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 390 410 430 0.00 0.00 0.00
PEN 380 4.00 430 0.00 0.00 0.00
SEN 380 4.00 430 0.00 0.00 0.00
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SPC8 - 8-Bit Serial-to-Parallel Converter

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
R - Q4 - - - 248 281 315
CLK - Q4 247 279 312 3.08 341 375
R - Q5 - - - 248 281 315
CLK - Q5 247 279 312 3.08 341 375
R - Q6 - - - 248 281 315
CLK - Q6 247 279 312 3.08 341 375
R - Q7 - - - 248 281 315
CLK - Q7 247 279 312 3.08 341 375
R - SO - - - 256 292 331
CLK - SO 254 288 324 316 352 391
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 6.30 6.60 6.90 0.00 0.00 0.00
PEN 6.10 640 6.70 0.00 0.00 0.00
SEN 6.10 640 6.70 0.00 0.00 0.00
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SPC8 - 8-Bit Serial-to-Parallel Converter

Schematic

e
3
u
[l [l
7 7

EEETY
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SR2 - 2-Bit Shift Register

Symbol

SR2 - 2-Bit Shift Register

SR2

¢

Oy

Schematic

Rectangular Area: 1x2 cells

Number of Cells; 2

PFD

LK@

RE

o—(C1

QT.@
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SR2 - 2-Bit Shift Register

Truth Table

Input Output
A CLK Sl Q1 Qo0

X X 0 0
1 r si q0 si

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 210 210 210 0.00 0.00 0.00
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SR2 - 2-Bit Shift Register

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.60
R - Q0.BUS - - - 340 390 4.80
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 350 350 350 0.00 0.00 0.00
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SR3 - 3-Bit Shift Register

SR3 - 3-Bit Shift Register

Symbol
Rectangular Area: 1x3 cells
SR3 Number of Cells: 3
s ol
QL
(@ =3
R
Schematic

S I
R
PFD T
"
R
R I
| <O
PFD
SN D Q L
GLK.
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SR3 - 3-Bit Shift Register

Truth Table
Input Output
A CLK sl Q2 QI Qo
X X 0 0 0
1 r si ql q0 si

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 140 160 1.80
CLK - Q2 140 160 1.80 180 200 220
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 210 210 210 0.00 0.00 0.00
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SR3 - 3-Bit Shift Register

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 240 270 3.00
CLK - Q3 240 270 3.00 3.00 330 3.60
R - Q2.BUS - - - 340 390 4.80
CLK - Q2.BUS 310 3.60 4.40 400 450 5.40
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 350 350 350 0.00 0.00 0.00
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SR4 - 4-Bit Shift Register

SR4 - 4-Bit Shift Register

Symbol
Rectangular Area: 1x4 cells
SR4 Number of Cells: 4
sl ol
QL
(@ ~ 23—
R (;B | I
R

Truth Table

Input Output

A CLK sI Q3 Q2 Q1 Qo

X X 0 0 0 0
1 r si q2 ql q0 si
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SR4 - 4-Bit Shift Register

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 140 160 1.80
CLK - Q3 140 160 1.80 180 200 220
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 210 210 210 0.00 0.00 0.00
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SR4 - 4-Bit Shift Register

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 5.40
R - Q3 - - - 240 270 3.00
CLK - Q3 240 270 3.00 3.00 330 3.60
R - Q2.BUS - - - 340 390 4.80
CLK - Q2.BUS 310 3.60 4.40 400 450 540
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
S 350 350 350 0.00 0.00 0.00
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SR4 - 4-Bit Shift Register

Schematic
i 2
PFD .
D Q
— S
R
R
RE-@ I
¢ [ 4 i L
PFD
D Q
[
‘ R
| ]
| <
PFD
S B D Q
CKE—{—0— o
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SR8 - 8-Bit Shift Register

SR8 - 8-Bit Shift Register

Symbol
Ssrs Rectangular Area: 1x8 cells
e oo | Number of Cells: 8
Q]_ I
(2 I
@ I
Q4 I
@ I
(x I
— ] Q7 I
R
T
Truth Table
Input Output
A CLKSI Q7 Q@ Q5 Q4 Q3 Q2 Q1 Qo
0 x x 0 0 0 0 0 0 0 0
1 r i a6 a5 q4 q3 q2 ql q0 si
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SR8 - 8-Bit Shift Register

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7.BUS - - - 190 220 250
CLK - Q7.BUS 180 210 240 230 260 290
R - Q7 - - - 140 160 1.80
CLK - Q7 140 160 1.80 180 200 220
R - Q6.BUS - - - 190 220 250
CLK — Q6.BUS 180 210 240 230 260 290
R - Q6 - - - 148 171 193
CLK - Q6 149 171 192 188 211 233
R - Q5.BUS - - - 190 220 250
CLK — Q5.BUS 180 210 240 230 260 290
R - Q5 - - - 148 171 193
CLK - Q5 149 171 192 188 211 233
R — Q4.BUS - - - 190 220 250
CLK — Q4.BUS 180 210 240 230 260 290
R - Q4 - - - 148 171 193
CLK - Q4 149 171 192 188 211 233
R - Q3.BUS - - - 190 220 250
CLK - Q3.BUS 180 210 240 230 260 290
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
R - Q2.BUS - - - 190 220 250
CLK - Q2.BUS 180 210 240 230 260 290
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q1.BUS - - - 190 220 250
CLK - Q1.BUS 180 210 240 230 260 290
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
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SR8 - 8-Bit Shift Register

R - Q0.BUS - - - 190 220 250

CLK - Q0.BUS 180 210 240 230 260 290

R - Q0 - - - 148 171 193

CLK - QO 149 171 192 188 211 233
Setup Hold

Pin Min  Typ  Max Min  Typ  Max

S 210 210 210 0.00 0.00 0.00
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SR8 - 8-Bit Shift Register

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7.BUS - - - 340 390 480
CLK - Q7.BUS 310 3.60 4.40 400 450 5.40
R - Q7 - - - 240 270 3.00
CLK - Q7 240 270 3.00 3.00 330 3.60
R - Q6.BUS - - - 340 390 4.80
CLK — Q6.BUS 310 3.60 4.40 400 450 5.40
R - Q6 - - - 248 281 315
CLK - Q6 247 279 312 3.08 341 375
R - Q5.BUS - - - 340 390 480
CLK — Q5.BUS 310 3.60 4.40 400 450 5.40
R - Q5 - - - 248 281 315
CLK - Q5 247 279 312 3.08 341 375
R — Q4.BUS - - - 340 390 480
CLK — Q4.BUS 310 3.60 4.40 400 450 5.40
R - Q4 - - - 248 281 315
CLK - Q4 247 279 312 3.08 341 375
R - Q3.BUS - - - 340 390 480
CLK - Q3.BUS 310 3.60 4.40 400 450 540
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 3.08 341 375
R - Q2.BUS - - - 340 390 480
CLK - Q2.BUS 310 3.60 4.40 400 450 540
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q1.BUS - - - 340 390 480
CLK - Q1.BUS 310 3.60 4.40 400 450 5.40
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
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SR8 - 8-Bit Shift Register

R - Q0.BUS - - - 340 390 480

CLK - Q0.BUS 310 3.60 4.40 400 450 5.40

R - Q0 - - - 248 281 315

CLK - QO 247 279 312 3.08 341 375
Setup Hold

Pin Min  Typ  Max Min  Typ  Max

S 350 350 350 0.00 0.00 0.00
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SR8 - 8-Bit Shift Register

Schematic

I

If
|

I

A | B

L L=

-
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SRP2 - 2-Bit Shift Register with Parallel Load

SRP2 - 2-Bit Shift Register with Parallel Load

Symbol
Rectangular Area: 1x2 cells
SRP2 Number of Cells; 2
Do Qo
D1 QL
_JLp
o R
Schematic

q 1
D
oL m > | Q—mx

LD.J [ R

CLK I

RE ®
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SRP2 - 2-Bit Shift Register with Parallel Load

Truth Table
Input Output
R CLK LD D1 DO Q1 QO
0 X X X X 0 0
1 r di do di do
1 r 1 X do q0 do

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
R - Q1 - - - 140 160 1.80
CLK - Q1 140 160 1.80 180 200 220

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
LD 380 4.00 430 0.00 0.00 0.00
D1 390 410 430 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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SRP2 - 2-Bit Shift Register with Parallel Load

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
R - Q1 - - - 240 270 3.00
CLK - Q1 240 270 3.00 3.00 330 3.60

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
LD 6.10 6.40 6.70 0.00 0.00 0.00
D1 6.30 6.60 6.90 0.00 0.00 0.00
DO 350 350 350 0.00 0.00 0.00
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SRP3 - 3-Bit Shift Register with Parallel Load

SRP3 - 3-Bit Shift Register with Parallel Load

Symbol
Rectangular Area: 1x3 cells
SRP3
Number of Cells: 3
DO QO
— D1 QL
— b2 (@2
ALb
O R
Truth Table
Input Output

A CLK b D2 DI DO Q QL QO

X X X X X 0 0 0
r 0 d2 di do d2 di do
r 1 X X do ql q0 do
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SRP3 - 3-Bit Shift Register with Parallel Load

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q2 - - - 140 160 1.80
CLK - Q2 140 160 1.80 180 200 220

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
LD 380 4.00 430 0.00 0.00 0.00
D1 390 410 430 0.00 0.00 0.00
D2 390 410 430 0.00 0.00 0.00
DO 210 210 210 0.00 0.00 0.00
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SRP3 - 3-Bit Shift Register with Parallel Load

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q2 - - - 240 270 3.00
CLK - Q2 240 270 3.00 3.00 330 3.60

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
LD 6.10 6.40 6.70 0.00 0.00 0.00
D1 6.30 6.60 6.90 0.00 0.00 0.00
D2 6.30 6.60 6.90 0.00 0.00 0.00
DO 350 350 350 0.00 0.00 0.00
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SRP3 - 3-Bit Shift Register with Parallel Load

Schematic
i 1
PFDMUX
l’—D D Qo m
D2 g o
I R
PFDMUX T

ul
D Q—
D1 g W <
[

rom — T}

PFD

CLK
= R

- i
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SRP4 - 4-Bit Shift Register with Parallel Load

SRP4 - 4-Bit Shift Register with Parallel Load

Symbol
SRPa Rectangular Area: 1x4 cells

oo | Number of Cells: 4
_ D1 QL
D2 (@ =3
_ I D3 (@ c I
_JLpb
] R

Truth Table

Input Output

A CLKLD D3 D2 DI DO Q3 Q@ Q1 Qo
X X X X X X 0 0 0 0
r o d3 d2 di d d3 d2 di do
r 1 X X X do q2 ql q0 do
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SRP4 - 4-Bit Shift Register with Parallel Load

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
R - Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R - Q3 - - - 140 160 1.80
CLK - Q3 140 160 1.80 180 200 220

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 210 210 210 0.00 0.00 0.00
D1 390 410 430 0.00 0.00 0.00
D2 390 410 430 0.00 0.00 0.00
D3 390 410 430 0.00 0.00 0.00
LD 380 4.00 430 0.00 0.00 0.00
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SRP4 - 4-Bit Shift Register with Parallel Load

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q0.BUS - - 340 390 480
CLK - Q0.BUS 310 3.60 4.40 400 450 5.40
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 3.08 341 375
R - Q1 - - - 248 281 315
CLK - Q1 247 279 312 3.08 341 375
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 3.08 341 375
R - Q3 - - - 240 270 3.00
CLK - Q3 240 270 3.00 3.00 330 3.60

Setup Hold
Pin Min  Typ  Max Min  Typ  Max
DO 350 350 350 0.00 0.00 0.00
D1 6.30 6.60 6.90 0.00 0.00 0.00
D2 6.30 6.60 6.90 0.00 0.00 0.00
D3 6.30 6.60 6.90 0.00 0.00 0.00
LD 6.10 6.40 6.70 0.00 0.00 0.00
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SRP4 - 4-Bit Shift Register with Parallel Load

Schematic
PFDMUX
2 6 o o
D1
rome — ] R | <
PFDMUX
T
D Q
D2 | o
I R
[ "
® PEDMUX
R Ho QL mw=
53 ‘ o
PFD 4’7 R~
Do @ D Q L T
CLK ~
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SRP8 - 8-Bit Shift Register with Parallel Load

SRP8 - 8-Bit Shift Register with Parallel Load

Symbol
Rectangular Area: 1x8 cells
Number of Cells: 8
— 1o [ o ) .
— b1 QL
— D2 [o-3 .
— D3 B —
— D4 |l
— D5 QS  E—
— I D6 QB —
— D7 Q77—
_Jio
?
Truth Table
Input Output

A CLK LD D7..D0 Q7...Q0

X X X.o X 0.0
r 0 d7...do d7...do
r 1 d7..d0  g6,g5,94...d0
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SRP8 - 8-Bit Shift Register with Parallel Load

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7 - - - 140 160 180
CLK - Q7 140 160 1.80 180 200 220
R - Q6 - - - 148 171 193
CLK - Q6 149 171 192 188 211 233
R - Q5 - - - 148 171 193
CLK - Q5 149 171 192 188 211 233
R - Q4 - - - 148 171 193
CLK - Q4 149 171 192 188 211 233
R - Q3 - - - 148 171 193
CLK - Q3 149 171 192 188 211 233
R - Q2 - - - 148 171 193
CLK - Q2 149 171 192 188 211 233
R-0Q1 - - - 148 171 193
CLK - Q1 149 171 192 188 211 233
R - Q0.BUS - - 190 220 250
CLK - Q0.BUS 180 210 240 230 260 290
R - Q0 - - - 148 171 193
CLK - QO 149 171 192 188 211 233
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
LD 380 400 430 000 000 0.0
D7 390 410 430 000 000 0.0
D6 390 410 430 000 000 0.0
D5 390 410 430 000 000 0.0
D4 390 410 430 000 000 0.0
D3 390 410 430 000 000 0.0
D2 390 410 430 000 000 0.0
D1 390 410 430 000 000 0.0
DO 210 210 210 000 000 0.0
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SRP8 - 8-Bit Shift Register with Parallel Load

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
R - Q7 - - - 240 270 3.0
CLK - Q7 240 270 3.00 300 330 360
R - Q6 - - - 248 281 315
CLK - Q6 247 279 312 308 341 375
R - Q5 - - - 248 281 315
CLK - Q5 247 279 312 308 341 375
R - Q4 - - - 248 281 315
CLK - Q4 247 279 312 308 341 375
R - Q3 - - - 248 281 315
CLK - Q3 247 279 312 308 341 375
R - Q2 - - - 248 281 315
CLK - Q2 247 279 312 308 341 375
R-0Q1 - - - 248 281 315
CLK - Q1 247 279 312 308 341 375
R - Q0.BUS - - 340 390 4480
CLK - Q0.BUS 310 360 440 400 450 540
R - Q0 - - - 248 281 315
CLK - QO 247 279 312 308 341 375
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
LD 6.10 640 6.70 000 000 0.0
D7 630 6.60 6.90 000 000 0.0
D6 630 6.60 6.90 000 000 0.0
D5 630 660 6.90 000 000 0.0
D4 630 6.60 6.90 000 000 0.0
D3 630 6.60 6.90 000 000 0.0
D2 630 6.60 6.90 000 000 0.0
D1 630 660 6.90 000 000 0.0
DO 350 350 350 000 000 0.0

ML - 489



SRP8 - 8-Bit Shift Register with Parallel Load

Schematic
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SRPST - Bit Stage Shift Register w/ Parallel Load

SRPST - Bit Stage Shift Register w/ Parallel Load

Symbol
Rectangular Area: 1x1 cells
‘ SRPST Number of Cells: 1
Sl
— 1D
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Schematic
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SRPST - Bit Stage Shift Register w/ Parallel Load

Truth Table
Input Output
A CLK LD Sl D Q
0 X X X 0
1 r 0 d d
1 r 1 Si X Si

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 140 160 1.80 180 200 220
R-Q 0.00 0.00 0.00 140 160 1.80
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 390 410 430 0.00 0.00 0.00
S 390 410 430 0.00 0.00 0.00
LD 380 4.00 430 0.00 0.00 0.00
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SRPST - Bit Stage Shift Register w/ Parallel Load

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
CLK - Q 240 270 3.00 3.00 330 3.60
R-Q 0.00 0.00 0.00 240 270 3.00
Setup Hold
Pin Min  Typ  Max Min  Typ  Max
D 6.30 6.60 6.90 0.00 0.00 0.00
S 6.30 6.60 6.90 0.00 0.00 0.00
LD 6.10 6.40 6.70 0.00 0.00 0.00
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XN2 - 2-Input XNOR

XN2 - 2-Input XNOR

Symbol

Rectangular Area: 2x1 cells
Number of Cells: 2
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Schematic
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XN2 - 2-Input XNOR

Truth Table

Input Output
A B QN

0 0 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN.BUS 207 368 5.19 207 368 519
B - QN.BUS 197 358 5.09 207 368 519
A - QN 1.67 318 459 157 3.08 449
B - QN 157 3.08 449 157 3.08 449

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QN.BUS 506 6.18 8.32 497 6.09 831
B - QN.BUS 466 578 792 497 6.09 831
A - QN 436 528 6.92 397 489 6.51
B - QN 396 488 6.52 397 489 6.51
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XN3 - 3-Input XNOR

XN3 - 3-Input XNOR

Symbol

Rectangular Area: 3x1 cells
Number of Cells: 3
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Schematic
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XN3 - 3-Input XNOR

Truth Table

Input Output
A B c QN
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

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
C - QN.BUS 207 368 5.19 207 348 499
B - QN.BUS 294 526 7.48 294 506 7.28
A - QN.BUS 294 526 7.48 294 506 7.28
C-0QN 1.67 318 459 157 288 4.29
B - QN 254 476 6.88 244 446 6.58
A - QN 254 476 6.88 244 446 6.58
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XN3 - 3-Input XNOR

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
C - QN.BUS 516 6.38 8.82 487 6.09 831
B - QN.BUS 7.04 956 13.14 6.74 927 12.63
A - QN.BUS 7.04 956 1314 6.74 927 12.63
C-0QN 446 548 7.42 387 489 6.1
B - QN 6.34 866 11.74 574 8.07 10.83
A - QN 6.34 866 11.74 574 8.07 10.83

ML - 498




XN4 - 4-Input XNOR

XN4 - 4-Input XNOR

Symbol

Rectangular Area: 3x2 cells
Number of Cells: 5

Schematic
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XN4 - 4-Input XNOR

Truth Table

Output
QN

Input
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XN4 - 4-Input XNOR

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - QN.BUS 341 6.04 867 341 584 847
C - QN.BUS 341 6.04 867 341 584 847
B - QN.BUS 294 526 7.48 294 506 7.28
A - QN.BUS 294 526 7.48 294 506 7.28
D - QN 3.01 554 807 291 524 71.77
C-0QN 3.01 554 807 291 524 7.77
B - QN 254 476 6.88 244 446 6.58
A - QN 254 476 6.88 244 446 6.58
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - QN.BUS 8.11 10.85 14.87 7.82 1056 14.36
C - QN.BUS 8.11 10.85 14.87 7.82 1056 14.36
B - QN.BUS 7.04 956 1314 6.74 927 12.63
A - QN.BUS 7.04 956 1314 6.74 927 12.63
D - QN 741 9.95 1347 6.82 936 12.56
C-0QN 741 9.95 1347 6.82 936 12.56
B - QN 6.34 866 11.74 574 8.07 10.83
A - QN 6.34 866 11.74 574 8.07 10.83
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X02 - 2-Input XOR

X02 - 2-Input XOR

Symbol

Rectangular Area: 1x1 cells
Number of Cells: 1
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Schematic
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X02 - 2-Input XOR

Truth Table
Input Output
A B Q
0 0 0
0 1 1
1 0 1
1 1 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 080 160 230 070 140 210
B-Q 080 160 230 080 150 220

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q 190 230 3.10 200 250 3.30
B-Q 190 230 3.10 240 290 3.70
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X03 - 3-Input XOR

X03 - 3-Input XOR

Symbol

Rectangular Area: 2x1 cells
Number of Cells: 2

Schematic
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X03 - 3-Input XOR

Truth Table
Input Output
A B C Q
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

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
C - Q.BUS 120 190 270 130 210 290
B - Q.BUS 207 348 499 217 368 5.19
A - Q.BUS 207 348 499 217 368 519
C-Q 080 140 210 080 150 220
B-Q 1.67 298 439 1.67 3.08 449
A-Q 1.67 298 4.39 1.67 3.08 449
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X03 - 3-Input XOR

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
C - Q.BUS 250 320 450 350 430 6.00
B - Q.BUS 437 6.38 882 537 748 1032
A - Q.BUS 437 6.38 882 537 748 1032
C-Q 180 230 3.10 250 310 420
B-Q 3.67 548 7.42 437 6.28 852
A-Q 3.67 548 742 437 6.28 852
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X04 - 4-Input XOR

X04 - 4-Input XOR

Symbol

Rectangular Area: 2x2 cells
Number of Cells: 4

Schematic
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X04 - 4-Input XOR

Truth Table

Output

Input
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X04 - 4-Input XOR

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - Q.BUS 254 426 6.18 264 446 6.38
C - Q.BUS 254 426 6.18 264 446 6.38
B - Q.BUS 207 348 499 217 368 519
A - Q.BUS 207 348 499 217 368 5.19
D-Q 214 376 558 214 386 5.68
C-Q 214 376 558 214 386 5.68
B-Q 1.67 298 439 1.67 3.08 449
A-Q 1.67 298 439 1.67 3.08 449
Switching Speeds for -4ns Parts
Rise Fall
Pin Min  Typ  Max Min  Typ  Max
D - QN.BUS 8.11 10.85 14.87 7.82 1056 14.36
C - QN.BUS 8.11 10.85 14.87 7.82 1056 14.36
B - QN.BUS 7.04 956 1314 6.74 927 12.63
A - QN.BUS 7.04 956 1314 6.74 927 12.63
D - QN 741 9.95 1347 6.82 936 12.56
C-0QN 741 9.95 1347 6.82 936 12.56
B - QN 6.34 866 11.74 574 8.07 10.83
A - QN 6.34 866 11.74 574 8.07 10.83
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XOND - 2-Input XOR/NAND

XOND - 2-Input XOR/NAND

Symbol

Rectangular Area: 1x1 cells

Number of Cells: 1
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XOND - 2-Input XOR/NAND

Truth Table

Input Output
A B Qo0 QIN

A = =)
=T = =)
(= =)
[ R

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - QO 080 160 230 070 140 210
B - Q0 080 160 230 080 150 220
A - QIN 080 140 210 080 140 210
B - QIN 080 140 210 090 150 220

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A - Q0 190 230 310 200 250 3.30
B - Q0 190 230 310 240 290 3.70
A - QIN 180 220 3.00 180 220 3.00
B - QIN 220 260 3.40 180 220 3.00
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XOND3 - 2-Input XOR with 3-Input NAND

XOND3 - 2-Input XOR with 3-Input NAND

Symbol

XOND3

|
) -

Schematic
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XOND3 - 2-Input XOR with 3-Input NAND

Truth Table

Input Output

A B c Q1 Q2N
0 0 0 0 1
0 0 1 0 1
0 1 0 1 1
0 1 1 1 1
1 0 0 0 1
1 0 1 1 1
1 1 0 1 1
1 1 1 0 0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q1 080 140 210 080 150 220
B - Q1 080 140 210 080 150 220
C-0Q1 080 140 210 090 160 230
A - Q2N 080 140 220 070 140 210
B - Q2N 080 140 220 070 140 210
C - Q2N 090 150 230 070 140 210
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XOND3 - 2-Input XOR with 3-Input NAND

Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
A-Q1 180 230 310 250 310 4.20
B - Q1 180 230 310 250 310 4.20
C-0Q1 180 230 310 290 350 4.60
A - Q2N 170 210 290 180 230 3.00
B - Q2N 170 210 290 180 230 3.00
C - Q2N 170 210 290 220 270 340
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ZERO/ZEROB - Logic Zero

ZERO/ZEROB - Logic Zero

Symbol

Rectangular Area: 1x1 cells
Number of Cells: 1

ZERO

Schematic

PZERO
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ZERO/ZEROB - Logic Zero

Truth Table

Output
OuT/oUTB

0

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
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ZEROONE - Logic One and Logic Zero

ZEROONE - Logic One and Logic Zero

Symbol
Rectangular Area: 1x1 cells
ZERO Number of Cells: 1
ONE
Schematic
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ZEROONE - Logic One and Logic Zero

Truth Table

Output
LO HI

0 1

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
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ZEROZERO - Twin Logic Zeros

ZEROZERO - Twin Logic Zeros

Rectangular Area: 1x1 cells
Number of Cells: 1

ZEROZERO

Symbol

Schematic
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ZEROZERO - Twin Logic Zeros

Truth Table
Output
ouTo OuUTL
0 0]

Switching Speeds for -2ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max
Switching Speeds for -4ns Parts

Rise Fall
Pin Min  Typ  Max Min  Typ  Max

ML - 520



	Title Page
	Table of Contents
	Introduction
	How the Databook is Organized
	Macro Naming Conventions
	Truth Table Conventions
	Transient Output Characteristics
	Building Complex Functions From Macros
	For More Information

	Macros
	AN2 - 2-Input AND
	AN2INV - 2-Input AND with Inverted Input (A*B')
	AN2L - 2-Input AND (AB')
	AN3 - 3-Input AND
	AN4 - 4-Input AND
	AN5 - 5-Input AND
	AN6 - 6-Input AND
	AN8 - 8-Input AND
	ANXO - 2-Input AND Feeding an XOR
	AO22 - AND-OR Inverter 2-2 Inputs
	AOI22 - AND-OR Inverter 2-2 Inputs
	BCD7SEG - 7-Segment BCD Display (0 to 9)
	BUFFER/BUFFERB - Buffer
	BUFZ - Tristate Buffer
	CD4 - 4-Bit Decade Counter
	CDP4 - 4-Bit Decade Counter w/ Parallel Load
	CJ2 - 2-Bit Johnson Counter
	CJ3 - 3-Bit Johnson Counter
	CJ4 - 4-Bit Johnson Counter
	CJ5 - 5-Bit Johnson Counter
	CJ6 - 6-Bit Johnson Counter
	CJ8 - 8-Bit Johnson Counter
	CJ12 - 12-Bit Johnson Counter
	CJE2 - 2-Bit Johnson Counter with Enable
	CJE3 - 3-Bit Johnson Counter with Enable
	CJE5 - 5-Bit Johnson Counter with Enable
	CJE6 - 6-Bit Johnson Counter with Enable
	CJE8 - 8-Bit Johnson Counter with Enable
	CJE12 - 12-Bit Johnson Counter with Enable
	CLKEDGE - Clock Edge Detect
	CLKEDGEZ - Clock Edge Detect Q=1 on Rise (Z)
	CR0 - 0-Bit Ripple-Carry Counter
	CR1 - 1-Bit Ripple-Carry Counter
	CR4 - 4-Bit Ripple-Carry Counter
	CRP4 - 4-Bit Ripple-Carry Counter w/ Parallel Load
	CRPST - Bit Stage Ripple-Carry Counter w/ Parallel Load
	CRST - Bit Stage Ripple-Carry Counter
	DC24 - 2-4 Decoder Active High/Low
	DC24H - 2-4 Decoder Active High
	DC24L - 2-4 Decoder Active Low
	DC38H - 3-8 Decoder Active High
	DC38L - 3-8 Decoder Active Low
	DIS7SEG - 7 Segment BCD Display (0 to F)
	EC2 - 2-Bit Equality Comparator
	EC3 - 3-Bit Equality Comparator
	EC4 - 4-Bit Equality Comparator
	EC8 - 8-Bit Equality Comparator
	EN42 - 4-to-2 Encoder
	EN83 - 8-to-3 Encoder
	FA1 - 1-Bit Full Adder
	FD - D Flip-Flop Synchronous
	FDE - D Flip-Flop Synchronous with Enable
	FDEL - D Flip-Flop Synch with Enable Low
	FDHA - D Flip-Flop Half-Adder Sum
	FDMUX - MUX Feeding D Flip-Flop
	FDN - D Flip-Flop Synchronous with QN Out
	FDND - D Flip-Flop 2 Input NAND
	FDOR - D Flip-Flop 2 Input OR
	FDORL - D Flip-Flop (A + L')
	FDR - D Flip-Flop Synchronous Reset Low
	FDS - D Flip-Flop Synchronous Set Low
	FDSA - D Flip-Flop Asynchronous Set Low
	FDSR - D Flip-Flop Synch Set/Reset Low
	FDXO - D Flip-Flop with XOR
	FDXOAN3 - (A*L) XOR B; B = (A*L) AND B
	FDZ - D Flip-Flop with Tristate Out
	FDZQ - D Flip-Flop with Tristate Out and Q Out
	FJK - JK Flip-Flop Synchronous
	FJKQ - JK Flip-Flop Synchronous with Q Low
	FJKR - JK Flip-Flop Synchronous Reset Low
	FJKRA - JK Flip-Flop Asynchronous Reset Low
	FJKS - JK Flip-Flop Synchronous Set Low
	FJKSA - JK Flip-Flop Asynchronous Set Low
	FJKSR - JK Flip-Flop Synch Set/Reset Low
	FT - T Flip-Flop Synchronous
	FTR - T Flip-Flop Synchronous Reset Low
	FTRA - T Flip-Flop Asynchronous Reset Low
	FTS - T Flip-Flop Synchronous Set Low
	FTSR - T Flip-Flop Synchronous Set/Reset Low
	HA1 - 1-Bit Half Adder
	HAL1 - 1-Bit Half Adder Carry Low
	HZ - Bus Driver High or Z
	INV - Inverter
	INVAN2 - Inverter and 2-Input AND L', (A*L)
	INVINV - Twin Inverters
	INVZ - Tristate Inverter
	LD - D Latch Transparent High
	LDL - D Latch Transparent Low
	LDR - D Latch Transparent High, Reset Low
	LSREN - SR Latch with NAND with Enable
	LSRND - SR Latch with NAND
	LSRNR - SR Latch with NOR
	LZ - Bus Driver Low or Z
	MC2 - 2-Bit Magnitude Comparator
	MUX - 2-to-1 Multiplexer (FAST) (A*B') XOR (A*B)
	MUX21 - 2-to-1 Multiplexer
	MUX3 - 3-to-1 Multiplexer (Fast)
	MUX31 - 3-to-1 Multiplexer
	MUX4 - 4-to-1 Multiplexer (Fast)
	MUX41 - 4-to-1 Multiplexer
	MUX8 - 8-to-1 Multiplexer (Fast)
	MUX81 - 8-to-1 Multiplexer
	ND2 - 2-Input NAND
	ND3 - 3-Input NAND
	ND4 - 4-Input NAND
	ND5 - 5-Input NAND
	ND6 - 6-Input NAND
	ND8 - 8-Input NAND
	NDND - Twin 2-Input NANDs
	NR2 - 2-Input NOR
	NR2L - 2-Input NOR with Inverted Input (A*B')
	NR3 - 3-Input NOR
	NR4 - 4-Input NOR
	NR5 - 5-Input NOR
	NR6 - 6-Input NOR
	NR8 - 8-Input NOR
	OAI22 - OR-AND Inverter 2-2 Inputs
	ONE/ONEB - Logic One
	ONEONE - Twin Logic Ones
	OR2 - 2-Input OR
	OR2L - 2-Input OR (A + B')
	OR3 - 3-Input OR
	OR4 - 4-Input OR
	OR5 - 5-Input OR
	OR6 - 6-Input OR
	OR8 - 8-Input OR
	ORL - 2-Input OR (AN*B) XOR AN'
	ORT - 2-Input OR = (A*B') XOR B
	PCOE4 - 4-Bit Parity Checker Odd/Even
	PCOE8 - 8-Bit Parity Checker Odd/Even
	PCOE9 - 9-Bit Parity Checker Odd/Even
	PCOE13 - 13-Bit Parity Checker Odd/Even
	PCOE16 - 16-Bit Parity Checker Odd/Even
	PCOE17 - 17-Bit Parity Checker Odd/Even
	PSC1 - 1-Bit Parallel-to-Serial Converter
	PSC8 - 8-Bit Parallel-to-Serial Converter
	R2 - 2-Bit Register File
	R2Z - 2-Bit Register File with Tristate Out
	R3 - 2-Bit Register File
	R3Z - 3-Bit Register File with Tristate Out
	R4 - 4-Bit Register File
	R4X2 - 4 Word x 2 Bit Register File
	R4X4 - 4 Word x 4 Bit Register File
	R4Z - 4 Bit Register File with Tristate Out
	R8 - 8-Bit Register File
	R8Z - 8 Bit Register File with Tristate Out
	SELBUFS - Select Buffer
	SELBUFX - Select Buffer
	SPC1 - 1-Bit Serial-to-Parallel Converter
	SPC8 - 8-Bit Serial-to-Parallel Converter
	SR2 - 2-Bit Shift Register
	SR3 - 3-Bit Shift Register
	SR4 - 4-Bit Shift Register
	SR8 - 8-Bit Shift Register
	SRP2 - 2-Bit Shift Register with Parallel Load
	SRP3 - 3-Bit Shift Register with Parallel Load
	SRP4 - 4-Bit Shift Register with Parallel Load
	SRP8 - 8-Bit Shift Register with Parallel Load
	SRPST - Bit Stage Shift Register w/ Parallel Load
	XN2 - 2-Input XNOR
	XN3 - 3-Input XNOR
	XN4 - 4-Input XNOR
	XO2 - 2-Input XOR
	XO3 - 3-Input XOR
	XO4 - 4-Input XOR
	XOND - 2-Input XOR/NAND
	XOND3 - 2-Input XOR with 3-Input NAND
	ZERO/ZEROB - Logic Zero
	ZEROONE - Logic One and Logic Zero
	ZEROZERO - Twin Logic Zeros


