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NCR Microelectronic Products Division — Sales Locations

For literature on any NCR product or
service, call the NCR hotline toll—free:

1 (800) 334—5454

NCR Microelectronic Products Division
Worldwide Sales Headquarters

1731 Technology Drive, Suite 600

San Jose, CA 95110

(408) 453-0303

Division Plants

NCR Microelectronic Products Division
2001 Danfield Court

Ft. Collins, CO 80525

(303) 226-9500

PC Chipsets

Commercial ASIC Products
Customer Owned Tooling
Communication Products
Memory Products

NCR Microelectronic Products Division
1635 Aeroplaza Drive

Colorado Springs, CO 80916

(719) 596-5611

High Reliability ASIC
Military Products
Automotive Products

Logic Products

SCSI Products

Internal ASIC

Multichip Modules

NCR is the name and mark of NCR Corporation
© 1991 NCR Corporation
Printed in the U.S.A.

NCR reserves the right to make any changes or discontinue
altogether without notice any hardware or software product

or the technical content herein.

North American Sales Offices

Northwest Sales

1731 Technology Drive, Suite 600
San Jose, CA 95110

(408) 441-1080

Southwest Sales

3300 Irvine Avenue, Suite 255
Newport Beach, CA 92660
(714) 474-7095

North Central Sales

8000 Townline Avenue, Suite 209
Bloomington, MN 55438

(612) 941-7075

South Central Sales

17304 Preston Road, Suite 635
Dallas, TX 75252

(214) 733-3594

Northeast Sales

500 West Cummings Park, Suite 4000
Woburn, MA 01801

(617) 933-0778

Southeast Sales

1051 Cambridge Square, Suite C
Alpharetta, GA 30201

(404) 740-9151

International Sales Offices

European Sales Headquarters
Westendstr. 193

8000 Munchen 21

Germany

49 89 57931 199

Asia/Pacific Sales Headquarters
35th Floor, Shun Tak Centre
200 Connaught Road

Central Hong Kong

852 859 6044 or 852 859 6046



U.S. Sales Regions and
Regional Technology Centers
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DesignSim, DesignTest, and NetChecker are trademarks of NCR Corporation.

UNIX is a trademark of AT&T Bell Laboratories.

IKOS Simulation System is a trademark of IKOS Systems, Inc.

MAST, Saber, and PLTool are trademarks of ANALOGY, Inc.

GED and Valid GED are trademarks of Valid Logic Systems, Inc.

Viewdesign, Viewdraw, Viewlogic, Viewsim, and Viewsim/SD are trademarks of Viewlogic, Inc.
ACE, DED2, DLS, and DAZIX are trademarks of DAZIX, Inc., an Intergraph Company
Trillium is a trademark of Trillium, a subsidiary of LTX Corporation.

ARCNet is a trademark of Datapoint, Inc.

CADAT and SilcSyn are trademarks of Racal-Redac, Inc.

Design Framework, EDGE, Amadeus, Opus, Verilog, and Veritime are trademarks of Cadence
Design Systems, Inc.

Synopsys, Design Compiler, and HDL Compiler are trademarks of Synopsys, Inc.

Design Architect, Design Consultant, EXPAND, Genesil, NETED, QuickFault, QuickGrade,
QuickPath, QuickSim and QuickSim II are trademarks of Mentor Graphics Corporation.
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VS700 Standard Cells — Chapter 3
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Electrical Specifications

Cell Name

ADD4
ADDA4CS
ADFUL
AND2
AND3
AND4
ANDS
AOI211
AOI22
AOI22C
AOI22CH
AOI31
AOI333C
AOI44C
BUF8
CCND
CCNDG
CCNR
DEC10F4
DEC10F8
DFFP
DFFPF
DFFPP
DFFPQ
DFFRMP
DFFRP
DFFRPF
DFFRPFX00

DFFRPFX04
DFFRPFX08
DFFRPFX12

DFFRPP
DFFRPQ
DFFRPQT

Cell Description

4-Bit Adder

4-Bit Carry Select Adder

Full Adder

2-Input AND Gate

3-Input AND Gate

4-Input AND Gate

8-Input AND Gate

2-1-1 AND-OR-Invert

2-2 AND-OR-Invert

2-2 AND-OR-Invert with Complementary Outputs

2-2 AND-OR-Invert with Complementary Outputs (High Drive)
3-1 AND-OR-Invert

3-3-3 AND-OR-Invert with Complementary Outputs

4-4 AND-OR-Invert with Complementary Outputs
Noninverting Buffer (8X Drive)

Cross—Coupled NAND Latch

Gated R/S Flip-Flop

Cross—Coupled NOR Latch

1-of-4 Decoder

1-0f-8 Decoder

D Flip-Flop, Positive Edge Triggered

Fast D Flip-Flop, Positive Edge Triggered

D Flip—Flop with Parallel Data Input, Positive Edge Triggered
D Flip-Flop, Positive Edge Triggered

D Flip—Flop with Reset and Multiplexed Inputs, Positive Edge Triggered
D Flip-Flop with Reset, Positive Edge Triggered

Fast D Flip-Flop with Reset, Positive Edge Triggered

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

Fast D Flip—Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

D Flip-Flop with Reset and Parallel Data Input, Positive Edge Triggered
D Flip-Flop with Reset, Positive Edge Triggered
D Flip-Flop with Reset and Tristate, Positive Edge Triggered
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Cell Name

DFFRPZ
DFFRSP
DFFRSPF
DFFRSPH

DLYCEL
DS1216
DS1218
DS1238
DS1323
DS1527
DS1728
DS2028
DS2232
EXNOR
EXOR
EXOR3
EXORH
HBUF
INBUF
INPD
INV
INV2
INV3
INVS
INVH
INVT
INVT3
INVTH
IOBUF
IOBUF8
IOBUFM
IOBUFS
IONPD48
10PD2
I0PD4
IOPDS8
I0OPD16
IOPD24
I0PPD2
IOPPD4

Cell Description

D Flip—Flop with Reset, Positive Edge Triggered, Zero Setup Time
D Flip-Flop with Reset and Set, Positive Edge Triggered
Fast D Flip-Flop with Reset and Set, Positive Edge Triggered

Buffel)'ed D Flip—-Flop with Reset and Set, Positive Edge Triggered (High
Drive

Delay Cell

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

2-Input Exclusive NOR Gate
2-Input Exclusive OR Gate

3-Input Exclusive OR Gate

2-Input Exclusive OR Gate (High Drive)
High Drive Noninverting Buffer
Noninverting Input Buffer

Input Pad

Inverter

Inverter (2X Drive)

Inverter (3X Drive)

Inverter (8X Drive)

Inverter (High Drive)

Tristate Inverter

Tristate Inverter (3X Drive)

Tristate Inverter (High Drive)
Input/Output Buffer

Input/Output Buffer (8X Drive)
Input/Output Buffer (Medium Drive)
Input/Output Buffer (Small Drive)
48mA Open Drain Input/QOutput Pad
2mA Input/Output Pad

4mA Input/Output Pad

8mA Input/Output Pad

16mA Input/Output Pad

24mA Input/Output Pad

2mA Input/QOutput Pad with Pullup/Pulldown Port
4mA Input/Output Pad with Pullup/Pulldown Port
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3-130
3-132
3-134
3-136
3-137
3-140
3-143
3-146
3-149
3-152
3-154
3-156
3-158
3-161
3-164
3-166
3-168
3-170
3-173
3-175
3-176
3-178
3-180
3-182
3-184
3-185
3-186
3-187
3-188
3-189
3-190
3-191
3-192
3-193
3-19%4
3-195
3-196
3-197
3-198
3-199
3-200

Cell Name

IOPPD8
I0PPD16
IOPPD24
IPPD
JKFFRP
JKFFRSN
JKFFRSNF
JKFFRSP
JKFFRSPF
LATP
LATPF
LATPQ
LATPQT
LATRP
LATRPF
LATRPH
LATRPQ
LATRPQT
LATRTP
MBUF
MUX2
MUX2H
MUX2TO1
MUX4C
NAN2
NAN2C
NAN2CH
NAN2H
NAN3
NAN3C
NAN3H
NAN4
NAN4H
NANS
NANSC
NAN6
NOR?2
NOR2C
NOR2CH
NOR2H
NOR3

Cell Description

8mA Input/Output Pad with Pullup/Pulldown Port

16mA Input/Output Pad with Pullup/Pulldown Port

24mA Input/Output Pad with Pullup/Pulldown Port

Input Pad with Pullup/Pulldown Port

J-K Flip-Flop with Reset, Positive Edge Triggered

J-K Flip—Flop with Reset and Set, Negative Edge Triggered
Fast J-K Flip-Flop with Reset and Set, Negative Edge Triggered
J-K Flip-Flop with Reset and Set, Positive Edge Triggered
Fast J-K Flip-Flop with Reset and Set, Positive Edge Triggered
Transparent Latch, Positive Edge Triggered

Fast Transparent Latch, Positive Edge Triggered

Transparent Latch, Positive Edge Triggered

Transparent Latch with Tristate, Positive Edge Triggered
Transparent Latch with Reset, Positive Edge Triggered

Fast Transparent Latch with Reset, Positive Edge Triggered

D Latch with Reset and Enable (High Drive)

Transparent Latch with Reset, Positive Edge Triggered
Transparent Latch with Reset and Tristate, Positive Edge Triggered
Transparent Latch with Reset, Tristate, Positive Edge Triggered
Medium Drive Buffer

2-Input Multiplexer

2-Input Multiplexer (High Drive)

2-Input Multiplexer with Separate Selects

4-Input Multiplexer with Complementary Outputs

2-Input NAND Gate

2-Input NAND Gate with Complementary Qutputs

2-Input NAND Gate with Complementary Outputs (High Drive)
2-Input NAND Gate (High Drive)

3-Input NAND Gate

3-Input NAND Gate with Complementary Outputs

3-Input NAND Gate (High Drive)

4-Input NAND Gate

4-Input NAND Gate (High Drive)

5-Input NAND Gate

S-Input NAND Gate with Complementary Outputs

6-Input NAND Gate

2-Input NOR Gate

2-Input NOR Gate with Complementary Outputs

2-Input NOR Gate with Complementary Outputs (High Drive)
2-Input NOR Gate (High Drive)

3-Input NOR Gate
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3-201
3-202
3-203
3-204
3-205
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3-207
3-208
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Cell Name

NOR3C
NOR3H
NOR4
NORSC
OAI22
OAI22C
OAI3l
OAI333C
OAI4333
ODPD2
ODPD4
ODPDS8
ODPD16
ODPD24
ODPD48
ONPD2
ONPD4
ONPDS8
ONPD16
ONPD24
OPD2
OPD4
OPD8
OPD16
OPD24
OPPD2
OPPD4
OPPD8
OPPD16
OPPD24
OR2
OR3
OR4
OR8
OsCp
OTPD2
OTPD4
OTPD8
OTPD16
OTPD24
OUTINV

Cell Description

3-Input NOR Gate with Complementary Outputs
3-Input NOR Gate (High Drive)

4-Input NOR Gate

5-Input NOR Gate with Complementary Outputs
2-2 OR-AND-Invert

2-2 OR-AND-Invert with Complementary Outputs
3-1 OR-AND-Invert

3-3-3 OR-AND-Invert with Complementary Outputs
4-3-3-3 OR-AND-Invert

2mA 5V Open-Drain Output Pad

4mA 5V Open-Drain Output Pad

8mA 5V Open-Drain Output Pad

16mA 5V Open-Drain Output Pad

24mA 5V Open-Drain Output Pad

48mA 5V Open-Drain Output Pad

2mA 7V Open-Drain Pad Cell

4mA 7V Open-Drain Pad Cell

8mA 7V Open-Drain Pad Cell

16mA 7V Open-Drain Pad Cell

24mA 7V Open-Drain Pad Cell

2mA Output Pad

4mA Output Pad

8mA Output Pad

16mA Output Pad

24mA Output Pad

2mA Tristate Output Pad with Pullup/Pulldown Port
4mA Tristate Output Pad with Pullup/Pulldown Port
8mA Tristate Output Pad with Pullup/Pulldown Port
16mA Tristate Output Pad with Pullup/Pulldown Port
24mA Tristate Output Pad with Pullup/Pulldown Port
2-Input OR Gate

3-Input OR Gate

4-Input OR Gate

8-Input OR Gate

General Purpose Oscillator

2mA Tristate Output Pad

4mA Tristate Output Pad

8mA Tristate Output Pad

16mA Tristate Output Pad

24mA Tristate Output Pad

Output Inverter
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3-248
3-250
3-251
3-252
3-255
3-257
3-259
3-261
3-263
3-265
3-267
3-269
3-271
3-273
3-275
3-277
3-279
3-280
3-281
3-283
3-284
3-285
3-286
3-288
3-290

Cell Name

PAR4
PCL2
PD30
POR
PPD25
PPD100
PPD200
PPD400
PPD800
PPD1600
PPU25
PPU100
PPU200
PPU400
PPU800
PPU1600
PU30
SBUF
SRP
TBUF
TBUF3
TBUFP
TFFRP
TFFRPF
TFFRPP

Cell Description

4-Bit Parity Checker

Two-Phase Clock

30pA N-Channel Pulldown Device
Power on Reset

25pA N-Channel Pulldown Device
100pA N-Channel Pulldown Device
200pA N-Channel Pulldown Device
400pA N-Channel Pulldown Device
800pA N-Channel Pulldown Device
1600pA N-Channel Pulldown Device
25pA P-Channel Pullup Device
100pA P-Channel Pullup Device
200pA P-Channel Pullup Device
400pA P-Channel Pullup Device
800pA P-Channel Pullup Device
1600pA P-Channel Pullup Device
30pA P-Channel Pullup Device
Small Drive Buffer

Shift Register, Positive Edge Triggered
Noninverting Tristate Buffer
Noninverting Tristate Buffer
Noninverting Tristate Buffer

Toggle Enable Flip—Flop with Reset

Fast Toggle Enable Flip-Flop with Reset

Toggle Enable Flip—Flop with Reset and Synchronous Parallel Load
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VS1500F Standard Cells — Chapter 4
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Electrical Specifications

Cell Name

ADD4
ADD4CS
ADFUL
AND2
AND3
AND4
ANDS8
AOI211
AOI22
AOI22C
AOI22CH
AOI31
AOI333C
AOI44C
BUF8
CCND
CCNDG
CCNR
DEC10F4
DEC10r8
DFFP
DFFPF
DFFPQ
DFFRMP
DFFRP
DFFRPF
DFFRPP
DFFRPQ
DFFRPQT
DFFRSP
DFFRSPF
DFFRSPH

DLYCEL
DS1216
DS1218
DS1238

Cell Description

4-Bit Adder

4-Bit Adder with Carry Select

Full Adder

2-Input AND Gate

3-Input AND Gate

4-Input AND Gate

8-Input AND Gate

2-1-1 AND-OR-Invert

2-2 AND-OR-Invert

2-2 AND-OR-Invert with Complementary Outputs

2-2 AND-OR-Invert with Complementary Outputs (High Drive)
3-1 AND-OR-Invert

3-3-3 AND-OR-Invert with Complementary Outputs

4-4 AND-OR-Invert with Complementary Outputs
Noninverting Buffer (8X Drive)

Cross—-Coupled NAND Latch

Gated R/S Flip-Flop

Cross-Coupled NOR Latch

1-of-4 Decoder

1-of-8 Decoder

D Flip-Flop, Positive Edge Triggered

Fast D Flip-Flop, Positive Edge Triggered

D Flip-Flop, Positive Edge Triggered

D Flip-Flop with Reset and Multiplexed Inputs, Positive Edge Triggered
D Flip-Flop with Reset, Positive Edge Triggered

Fast D Flip-Flop with Reset, Positive Edge Triggered

D Flip-Flop with Reset and Parallel Data Input, Positive Edge Triggered
D Flip-Flop with Reset, Positive Edge Triggered

D Flip-Flop with Reset and Tristate, Positive Edge Triggered
D Flip-Flop with Reset and Set, Positive Edge Triggered
Fast D Flip—Flop with Reset and Set, Positive Edge Triggered

Buffered D Flip—Flop with Reset and Set (High Drive), Positive Edge
Triggered

Delay Cell

Schmitt Trigger
Schmitt Trigger
Schmitt Trigger



Cell Name

DS1323
DS1527
DS1728
DS2028
DS2232
EXNOR
EXNORS
EXOR
EXOR3
EXORH
EXORS
HBUF
INBUF
INPD
INV
INV3
INV8
INVH
INVT
INVT3
INVTH
INVTS
IOBUF
IOBUF8
IOBUFM
IOBUFS
IONPD48
IOPD2
IOPD4
IOPD8
IOPD16
IOPD24
IOPPD2
IOPPD4
IOPPD8
IOPPD16
IOPPD24
IPPD
JKFFRP
JKFFRSP
JKFFRSPF

Cell Description

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

Schmitt Trigger

2-Input Exclusive NOR Gate

2-Input Exclusive NOR Gate

2-Input Exclusive OR Gate

3-Input Exclusive OR Gate

2-Input Exclusive OR Gate (High Drive)

2-Input Exclusive OR Gate

High Drive Noninverting Buffer

Noninverting Input Buffer

Input Pad

Inverter

Inverter (3X Drive)

Inverter (8X Drive)

Inverter (High Drive)

Tristate Inverter

Tristate Inverter (3X Drive)

Tristate Inverter (High Drive)

Tristate Inverter

Input/Output Buffer

Input/Output Buffer (8X Drive)

Input/Output Buffer (Medium Drive)

Input/Output Buffer (Small Drive)

48mA Open Drain Input/Output Pad

2mA Input/Output Pad

4mA Input/Output Pad

8mA Input/Output Pad

16mA Input/Output Pad

24mA Input/Output Pad

2mA Input/Output Pad with Pullup/Pulldown Port
4mA Input/Output Pad with Pullup/Pulldown Port
8mA Input/Output Pad with Pullup/Pulldown Port
16mA Input/Output Pad with Pullup/Pulldown Port
24mA Input/Output Pad with Pullup/Pulldown Port
Input Pad with Pullup/Pulldown Port

J-K Flip-Flop with Reset, Positive Edge Triggered
J-K Flip-Flop with Reset and Set, Positive Edge Triggered
Fast J-K Flip-Flop with Reset and Set, Positive Edge Triggered
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Cell Name

LATP
LATPF
LATPQ
LATPQT
LATRP
LATRPF
LATRPH
LATRPQ
LATRPQT
LATRTP
MBUF
MUX2
MUX2H
MUX2TO1
MUX4C
NAN2
NAN2C
NAN2CH
NAN2H
NAN3
NAN3C
NAN3H
NAN4
NAN4H
NANS
NANSC
NAN6
NOR2
NOR2C
NOR2CH
NORZH
NOR3
NOR3C
NOR3H
NOR4
NORSC
OAI22
OAI22C
OAI31
OAI333C
OAI4333

Cell Description

Transparent Latch, Positive Edge Triggered

Fast Transparent Latch, Positive Edge Triggered
Transparent Latch, Positive Edge Triggered

Transparent Latch with Tristate, Positive Edge Triggered
Transparent Latch with Reset, Positive Edge Triggered

Fast Transparent Latch with Reset, Positive Edge Triggered
D Latch with Reset and Enable (High Drive)

Transparent Latch with Reset, Positive Edge Triggered
Transparent Latch with Reset and Tristate, Positive Edge Triggered
Transparent Latch with Reset and Tristate, Positive Edge Triggered
Medium Drive Buffer

2-Input Multiplexer

2-Input Multiplexer (High Drive)

2-Input Multiplexer with Separate Selects

4-Input Multiplexer with Complementary QOutputs

2-Input NAND Gate

2-Input NAND Gate with Complementary Outputs
2-Input NAND Gate with Complementary Outputs (High Drive)
2-Input NAND Gate (High Drive)

3-Input NAND Gate

3-Input NAND Gate with Complementary Outputs
3-Input NAND Gate (High Drive)

4-Input NAND Gate

4-Input NAND Gate (High Drive)

5-Input NAND Gate

5-Input NAND Gate with Complementary Outputs
6-Input NAND Gate

2-Input NOR Gate

2-Input NOR Gate with Complementary Outputs

2-Input NOR Gate with Complementary Outputs (High Drive)
2-Input NOR Gate (High Drive)

3-Input NOR Gate

3-Input NOR Gate with Complementary Outputs

3-Input NOR Gate (High Drive)

4-Input NOR Gate

5-Input NOR Gate with Complementary Outputs

2-2 OR-AND-Invert

2-2 OR-AND-Invert with Complementary Outputs

3-1 OR-AND-Invert

3-3-3 OR-AND-Invert with Complementary Outputs
4-3-3-3 OR-AND-Invert
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4-155
4-156
4-157
4-158
4-159
4-160
4-161
4-162
4-163
4-164
4-165
4-166
4-167
4-168
4-169
4-170
4-171
4-172
4-173
4-174
4-175
4-176
4-177
4-178
4-179
4-180
4-181
4-183
4-185
4-187
4-189
4-191
4-192
4-193
4-194
4-195
4-196
4-197
4-198
4-199
4-200

Cell Name

ODPD2
ODPD4
ODPD8
ODPD16
ODPD24
ODPD48
ONPD2
ONPD4
ONPDS8
ONPD16
ONPD24
OPD2
OPD4
OPD8
OPDSSYM
OPD16
OPD24
OPPD2
OPPD4
OPPDS8
OPPD16
OPPD24
OR2
OR3
OR4
OR8
0OSC5001
OSC5301
OSC5302
OSC5402
OSC5502
OTPD2
OTPD4
OTPD8
OTPD16
OTPD24
OUTINV
PAR4
PCL2
PD30
POR

Cell Description

2mA 5V Open—Drain Output Pad
4mA 5V Open-Drain Output Pad
8mA 5V Open-Drain Output Pad
16mA 5V Open-Drain Output Pad
24mA 5V Open-Drain Output Pad
48mA 5V Open-Drain Output Pad
2mA 7V Open-Drain Pad Cell
4mA 7V Open-Drain Pad Cell
8mA 7V Open-Drain Pad Cell
16mA 7V Open-Drain Pad Cell
24mA 7V Open-Drain Pad Cell
2mA Output Pad

4mA Output Pad

8mA Output Pad

Symmetrical 8mA Output Pad
16mA Output Pad

24mA Output Pad

2mA Tristate Output Pad with Pullup/Pulldown Port
4mA Tristate Output Pad with Pullup/Pulldown Port
8mA Tristate Output Pad with Pullup/Pulldown Port
16mA Tristate Qutput Pad with Pullup/Pulldown Port
24mA Tristate Output Pad with Pullup/Pulldown Port

2-Input OR Gate

3-Input OR Gate

4-Input OR Gate

8-Input OR Gate

Low Power Crystal Oscillator
1-10 MHz Crystal Oscillator
10-25 MHz Crystal Oscillator
25-50 MHz Crystal Oscillator
50-70 MHz Crystal Oscillator
2mA Tristate Output Pad
4mA Tristate Output Pad
8mA Tristate Output Pad
16mA Tristate Qutput Pad
24mA Tristate Output Pad
Output Inverter

4-Bit Parity Checker
Two—-Phase Clock

30pA N-Channel Pulldown Device
Power-On Reset
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4-203
4-204
4-205
4-206
4-207
4-208
4-209
4-210
4-211
4-212
4-213
4-214
4-215
4-216
4-217
4-219
4-221
4-223
4-224
4-225
4-226
4-227
4-229
4-231
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Cell Name

PPD25
PPD100
PPD200
PPD400
PPD800
PPD1600
PPU25
PPU100
PPU200
PPU400
PPU800
PPU1600
PU30
SBUF
SRP
SRSISPP
SRSPSPP
TBUF
TBUF3
TBUFP
TBUFS
TFFRP
TFFRPF
TFFRPP

Cell Description

25pA N-Channel Pulldown Device
100pA N-Channel Pulldown Device
200pA N-Channel Pulldown Device
400pA N-Channel Pulldown Device
800pA N-Channel Pulldown Device
1600pA N-Channel Pulldown Device
25pA P-Channel Pullup Device

100pA P-Channel Pullup Device

200pA P-Channel Pullup Device

400pA P-Channel Pullup Device

800pA P-Channel Pullup Device

1600pA P-Channel Pullup Device

30pA P-Channel Pullup Device

Small Drive Buffer

Shift Register, Positive Edge Triggered
1-Bit Serial-In/Parallel-Out Shift Register
1-Bit Serial/Parallel Shift Register
Noninverting Tristate Buffer
Noninverting Tristate Buffer
Noninverting Tristate Buffer
Noninverting Tristate Buffer

Toggle Enable Flip—Flop with Reset

Fast Toggle Enable Flip—Flop with Reset
Toggle Enable Flip—Flop with Reset and Synchronous Parallel Load
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Page
5-i
Page

5-1
5-3
5-4
5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12
5-13
5-14
5-15
5-17
5-19
5-21
5-23
5-25
5-27
5-29
5-31

5-34
5-35
5-36
5-37
5-38
5-39
5-40
5-41
5-42
5-43
5-44
5-45
5-46
5-47

Electrical Specifications

Cell Name

ADFUL
AND2
AND3
AND4
ANDS8
AOQOI211
AOI22
AOI22C
AOIR2CH
AOI31
AOI333C
AOI44C
BUF8
CCND
CCNDG
CCNR
DEC10F4
DEC10F8
DFFP
DFFRP
DFFRSP
DFFRSPH

DLYCEL
DS1218
EXNOR
EXOR
EXOR3
EXORH
HBUF
INBUF
INPD
INV
INV3
INVS
INVH
INVT

Cell Description

Full Adder

2-Input AND Gate

3-Input AND Gate

4-Input AND Gate

8-Input AND Gate

2-1-1 AND-OR-Invert

2-2 AND-OR-Invert

2-2 AND-OR-Invert with Complementary Outputs

2-2 AND-OR-Invert with Complementary Outputs (High Drive)

3-1 AND-OR-~-Invert

3-3-3 AND-OR-Invert with Complementary Outputs

4-4 AND-OR-Invert with Complementary Outputs

Noninverting Buffer (8X Drive)

Cross—Coupled NAND Latch

Gated R/S Flip—Flop

Cross-Coupled NOR Latch

1-o0f-4 Decoder

1-of-8 Decoder

D Flip-Flop, Positive Edge Triggered

D Flip-Flop with Reset, Positive Edge Triggered

D Flip-Flop with Reset and Set, Positive Edge Triggered

l1:3)11'ffe§ed D Flip-Flop with Reset and Set, Positive Edge Triggered (High
rive

Delay Cell

Schmitt Trigger

2-Input Exclusive NOR Gate

2-Input Exclusive OR Gate

3-Input Exclusive OR Gate

2-Input Exclusive OR Gate (High Drive)

High Drive Noninverting Buffer

Noninverting Input Buffer

Input Pad

Inverter

Inverter (3X Drive)

Inverter (8X Drive)

Inverter (High Drive)

Tristate Inverter
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5-48 INVT3 Tristate Inverter (3X Drive)
5-49 INVTH Tristate Inverter (High Drive)
5-50 IOBUF Input/Output Buffer

5-52 IOBUF8 Input/Output Buffer (8X Drive)

5-54 IOBUFM Input/Output Buffer (Medium Drive)
5-56 IONPD48 48mA Open Drain Input/Output Pad

5-58 I0OPD2 2mA Input/Output Pad

5-60 1I0PD4 4mA Input/Output Pad

5-62 IOPDS8 8mA Input/Output Pad

5-64 I0PD16 16mA Input/Output Pad

5-66 I0PD24 24mA Input/Output Pad

5-68 I0PPD2 2mA Input/Output Pad with Pullup/Pulldown Port
5-70 I0PPD4 4mA Input/Output Pad with Pullup/Pulldown Port
5-72 10PPD8 8mA Input/Output Pad with Pullup/Pulldown Port
5-74 10PPD16 16mA Input/Output Pad with Pullup/Pulldown Port
5-76 IOPPD24 24mA Input/Output Pad with Pullup/Pulldown Port
5-78 IPPD Input Pad with Pullup/Pulldown Port

5-79 JKFFRSP J-K Flip—Flop with Reset and Set, Positive Edge Triggered
5-82 LATP Transparent Latch, Positive Edge Triggered

5-84 LATRP Transparent Latch with Reset, Positive Edge Triggered

5-87 LATRPF Fast Transparent Latch with Reset, Positive Edge Triggered
5-89 LATRPH D Latch with Reset and Enable (High Drive)

5-91 MBUF Medium Drive Buffer

5-92 MUX2 2-Input Multiplexer

5-94 MUX2H 2-Input Multiplexer (High Drive)

5-96 MUX2TO1 2-Input Multiplexer with Separate Selects

5-98 MUX4C 4-Input Multiplexer with Complementary Outputs
5-100 NAN2 2-Input NAND Gate
5-101 NAN2C 2-Input NAND Gate with Complementary Outputs
5-102 NAN2CH 2-Input NAND Gate with Complementary Outputs (High Drive)
5-103 NAN2H 2-Input NAND Gate (High Drive)
5-104 NAN3 3-Input NAND Gate
5-105 NAN3C 3-Input NAND Gate with Complementary Outputs
5-106 NAN3H 3-Input NAND Gate (High Drive)
5-107 NAN4 4-Input NAND Gate
5-108 NAN4H 4-Input NAND Gate (High Drive)
5-109 NANS 5-Input NAND Gate
5-110 NANSC 5-Input NAND Gate with Complementary Outputs
5-111 NANG6 6-Input NAND Gate
5-112 NANS 8-Input NAND Gate
5-113 NOR2 2-Input NOR Gate
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5-114 NOR2C 2-Input NOR Gate with Complementary Outputs
5-115 NOR2CH 2-Input NOR Gate with Complementary Outputs (High Drive)
5-116 NOR2H 2-Input NOR Gate (High Drive)

5-117 NOR3 3-Input NOR Gate

5-118 NOR3C 3-Input NOR Gate with Complementary Outputs
5-119 NOR3H 3-Input NOR Gate (High Drive)

5-120 NOR4 4-Input NOR Gate

5-121 NORSC 5-Input NOR Gate with Complementary Outputs
5-122 OAI22 2-2 OR-AND-Invert

5-123 OAI22C 2-2 OR-AND-Invert with Complementary Outputs
5-124 OAI31 3-1 OR-AND-Invert

5-125 OAI333C 3-3-3 OR-AND-Invert with Complementary Outputs
5-126 ODPD2 2mA 5V Open—-Drain Output Pad

5-127 ODPD4 4mA 5V Open-Drain Output Pad

5-128 ODPD8 8mA 5V Open-Drain Output Pad

5-129 ODPD16 16mA 5V Open-Drain Output Pad

5-130 ODPD24 24mA 5V Open-Drain Output Pad

5-131 ODPD48 48mA 5V Open-Drain Output Pad

5-132 ONPD2 2mA 7V Open-Drain Pad Cell

5-133 ONPD4 4mA 7V Open-Drain Pad Cell

5-134 ONPD8 8mA 7V Open-Drain Pad Cell

5-135 ONPD16 16mA 7V Open—Drain Pad Cell

5-136 ONPD24 24mA 7V Open-Drain Pad Cell

5-137 OPD2 2mA Output Pad

5-138 OPD4 4mA Output Pad

5-139 OPD8 8mA Output Pad

5-140 OPD16 16mA Output Pad

5-141 OPD24 24mA Output Pad

5-142 OPPD2 2mA Tristate Output Pad with Pullup/Pulldown Port
5-144 OPPD4 4mA Tristate Output Pad with Pullup/Pulldown Port
5-146 OPPDS8 8mA Tristate Output Pad with Pullup/Pulldown Port
5-148 OPPD16 16mA Tristate Output Pad with Pullup/Pulldown Port
5-150 OPPD24 24mA Tristate Output Pad with Pullup/Pulldown Port
5-152 OR2 2-Input OR Gate

5-153 OR3 3-Input OR Gate

5-154 OR4 4-Input OR Gate

5-155 OR8 8-Input OR Gate

5-156 OSCFP General Purpose Oscillator — Free Placement

5-160 OTPD2 2mA Tristate Qutput Pad

5-161 OTPD4 4mA Tristate Output Pad

5-162 OTPD8 8mA Tristate Output Pad
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5-163 OTPD16
5-164 OTPD24
5-165 OUTINV

5-166 PCL2
5-167 PD30
5-169 POR

5-1711 PPD25
5-173 PPD100
5-175 PPD200
5-177 PPD400
5-179 PPD800
5-180 PPD1600
5-181 PPU25
5-183 PPU100
5-185 PPU200
5-187 PPU400
5-188 PPU800
5-189 PPU1600
5-190 PU30
5-192 SBUF
5-193 TBUF
5-194 TBUF3
5-195 TBUFP

NCR ASIC Digital Data Book

Cell Description

16mA Tristate Output Pad

24mA Tristate Output Pad

Output Inverter

Two-Phase Clock

30uA N-Channel Pulldown Device
Power on Reset

25pA N-Channel Pulldown Device
100pA N-Channel Pulldown Device
200pA N-Channel Pulldown Device
400pA N-Channel Pulldown Device
800pA N-Channel Pulldown Device
1600pA N-Channel Pulldown Device
25pA P-Channel Pullup Device
100pA P-Channel Pullup Device
200pA P-Channel Pullup Device
400pA P-Channel Pullup Device
800pA P-Channel Pullup Device
1600pA P-Channel Pullup Device
30pA P-Channel Pullup Device
Small Drive Buffer

Noninverting Tristate Buffer
Noninverting Tristate Buffer
Noninverting Tristate Buffer
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Page
6-i
Page
6-1
6-3
6-4
6-5
6—6
6-7
6-8
6-9
6-10
6-11
6-12
6-13
6-14
6-15
6-16
6-18
6-19
6-21
6-23
6-25
6-27
6-29

6-31
6-32
6-33
6-34
6-35
6-36
6-37
6-38
6-39
6-40
6-41
6-42
6-43

Electrical Specifications

Cell Name

ADFUL
AND2
AND3
AND4
ANDS8
AOI211
AOI22
AOI22C
AOI22CH
AOQI31
AOQI333C
AOQOI44C
BUF8
CCND
CCNDG
CCNR
DEC10F4
DEC10F8
DFFP
DFFRP
DFFRSP
DFFRSPH

DLYCEL
DS1216
DS1218
EXNOR
EXOR
EXOR3
EXORH
HBUF
INBUF
INPD
INV
INV3
INVS

Cell Description

Full Adder

2-Input AND Gate

3-Input AND Gate

4-Input AND Gate

8-Input AND Gate

2-1-1 AND-OR-Invert

2-2 AND-OR-Invert

2-2 AND-OR-Invert with Complementary Outputs
2-2 AND-OR-Invert with Complementary Outputs (High Drive)
3-1 AND-OR-Invert

3-3-3 AND-OR-Invert with Complementary Outputs
4-4 AND-OR-Invert with Complementary Outputs
Noninverting Buffer (8X Drive)

Cross—Coupled NAND Latch

Gated R/S Flip-Flop

Cross—Coupled NOR Latch

1-of-4 Decoder

1-o0f-8 Decoder

D Flip-Flop, Positive Edge Triggered

D Flip~Flop with Reset, Positive Edge Triggered

D Flip—Flop with Reset and Set, Positive Edge Triggered

Buffel)'ed D Flip-Flop with Reset and Set, Positive Edge Triggered (High
Drive

Delay Cell

Schmitt Trigger

Schmitt Trigger

2-Input Exclusive NOR Gate
2-Input Exclusive OR Gate
3-Input Exclusive OR Gate
2-Input Exclusive OR Gate (High Drive)
High Drive Noninverting Buffer
Noninverting Input Buffer
Input Pad

Inverter

Inverter (3X Drive)

Inverter (8X Drive)
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6-44
6-45
6-46
6-47
6-48
6-49
6-50
6-51
6-52
6-53
6-54
6-55
6-56
6-57
6-58
6-59
6-60
6-61
6-62
6-63
6-65
6-67
6-69
6-71
6-73
6-74
6-75
6-76
6-77
6-79
6-80
6-81
6-82
6-83
6-84
6-85
6-86
6-87
6-88
6-89
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Cell Name

INVH
INVT
INVT3
INVTH
IOBUF
IOBUF8
IOBUFM
IONPD438
IOPD2
1I0PD4
I0PD8
IOPD16
IOPD24
IOPPD2
IOPPD4
IOPPD8
IOPPD16
I0PPD24
IPPD
JKFFRSP
LATP
LATRP
LATRPF
LATRPH
MBUF
MUX2
MUX2H
MUX2TO1
MUX4C
NAN2
NAN2C
NAN2CH
NAN2H
NAN3
NAN3C
NAN3H
NAN4
NAN4H
NANS
NANSC
NAN6

Cell Description

Inverter (High Drive)

Tristate Inverter

Tristate Inverter (3X Drive)

Tristate Inverter (High Drive)

Input/Output Buffer

Input/Output Buffer (8X Drive)

Input/Cutput Buffer (Medium Drive)

48mA Open-Drain Input/Output Pad

2mA Input/Output Pad

4mA Input/Output Pad

8mA Input/Qutput Pad

16mA Input/Output Pad

24mA Input/Output Pad

2mA Input/Qutput Pad with Pullup/Pulldown Port
4mA Input/Output Pad with Pullup/Pulldown Port
8mA Input/Output Pad with Pullup/Pulldown Port
16mA Input/Output Pad with Pullup/Pulldown Port
24mA Input/Output Pad with Pullup/Pulldown Port
Input Pad with Pullup/Pulldown Port

J-K Flip—Flop with Reset and Set, Positive Edge Triggered
Transparent Latch, Positive Edge Triggered
Transparent Latch with Reset, Positive Edge Triggered
Fast Transparent Latch with Reset, Positive Edge Triggered
Transparent Latch with Reset, Positive Edge Triggered (High Drive)
Medium Drive Noninverting Buffer

2-Input Multiplexer

2-Input Multiplexer (High Drive)

2-Input Multiplexer with Separate Selects

4-Input Multiplexer with Complementary Outputs
2-Input NAND Gate

2-Input NAND Gate with Complementary Outputs
2-Input NAND Gate with Complementary Outputs (High Drive)
2-Input NAND Gate (High Drive)

3-Input NAND Gate

3-Input NAND Gate with Complementary Outputs
3-Input NAND Gate (High Drive)

4-Input NAND Gate

4-Input NAND Gate (High Drive)

5-Input NAND Gate

5-Input NAND Gate with Complementary Outputs
6-Input NAND Gate



Page

6-91

6-92

6-93

6-94

6-95

6-96

6-97

6-98

6-99
6-100
6-101
6-102
6-103
6-104
6-105
6-106
6-107
6-108
6-109
6-110
6-111
6-112
6-113
6-114
6-115
6-116
6-117
6-118
6-119
6-120
6-121
6-122
6-123
6-124
6-125
6-126
6-127
6-128
6-129
6-134
6-135

Cell Name

NOR2
NOR2C
NOR2CH
NOR2H
NOR3
NOR3C
NOR3H
NOR4
NORSC
OAI22
OAI22C
OAI31
OAI333C
ODPD2
ODPD4
ODPD8
ODPD16
ODPD24
ODPD48
ONPD2
ONPD4
ONPDS8
ONPD16
ONPD24
OPD2
OPD4
OPDS8
OPD16
OPD24
OPPD2
OPPD4
OPPDS8
OPPD16
OPPD24
OR2
OR3
OR4
ORS
OSCFP
OTPD2
OTPD4

Cell Description

2-Input NOR Gate

2~Input NOR Gate with Complementary Outputs
2-Input NOR Gate with Complementary Outputs (High Drive)
2-Input NOR Gate (High Drive)

3-Input NOR Gate

3-Input NOR Gate with Complementary Outputs
3-Input NOR Gate (High Drive)

4-Input NOR Gate

S5-Input NOR Gate with Complementary Outputs
2-2 OR-AND-Invert

2-2 OR-AND-Invert with Complementary Outputs
3-1 OR-AND-Invert

3-3-3 OR-AND-Invert with Complementary Qutputs
2mA 5V Open-Drain Output Pad

4mA 5V Open-Drain Output Pad

8mA 5V Open-Drain Output Pad

16mA 5V Open-Drain Output Pad

24mA 5V Open-Drain Output Pad

48mA 5V Open-Drain Output Pad

2mA 7V Open-Drain Output Pad

4mA 7V Open-Drain Output Pad

8mA 7V Open-Drain Output Pad

16mA 7V Open—Drain Qutput Pad

24mA 7V Open—Drain Output Pad

2mA Output Pad

4mA Output Pad

8mA Output Pad

16mA Output Pad

24mA Output Pad

2mA Tristate Output Pad with Pullup/Pulldown Port
4mA Tristate Output Pad with Pullup/Pulldown Port
8mA Tristate Output Pad with Pullup/Pulldown Port
16mA Tristate Output Pad with Pullup/Pulldown Port
24mA Tristate Output Pad with Pullup/Pulldown Port
2-Input OR Gate

3-Input OR Gate

4-Input OR Gate

8-Input OR Gate

General Purpose Oscillator — Free Placement

2mA Tristate Output Pad

4mA Tristate Output Pad
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6-136 OTPDS8 8mA Tristate Output Pad

6-137 OTPD16 16mA Tristate Output Pad

6-138 OTPD24 24mA Tristate Output Pad

6-139 OUTINV Output Inverter

6-140 PCL2 Two-Phase Clock Driver

6-141 PD30 30uA N-Channel Pulldown Device
6-142 POR Power on Reset

6-145 PPD25 25pA N-Channel Pulldown Device
6-146 PPD100 100pA N-Channel Pulldown Device
6-147 PPD200 200pA N-Channel Pulldown Device
6-148 PPD400 400pA N-Channel Pulldown Device
6-149 PPD800 800pA N-Channel Pulldown Device
6-150 PPD1600 1600pA N-Channel Pulldown Device
6-151 PPU25 25pA P-Channel Pullup Device
6-152 PPU100 100pA P-Channel Pullup Device
6-153 PPU200 200pA P-Channel Pullup Device
6-154 PPU400 400pA P-Channel Pullup Device
6-155 PPUS800 800puA P-Channel Pullup Device
6-156 PPU1600 1600pA P-Channel Pullup Device
6-157 PU30 30pA P-Channel Pullup Device
6-158 SBUF Small Buffer

6-159 TBUF Noninverting Tristate Buffer

6-160 TBUF3 Noninverting Tristate Buffer

6-161 TBUFP Noninverting Tristate Buffer
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VS§700 ViGen Compiled Cells

Page

7-1
7-12
7-22
7-30
7-39

VS1500F

Page
7-42
7-54
7-64
7-76
7-86
7-94
7-102

Cell Name

DPRGEN
FIFOGEN
RAMGEN
ROMGEN
SRAMGEN

Cell Description

Dual Port RAM Generator

FIFO Generator

RAM Generator

ROM Generator

Static RAM Generator — (Preliminary Information)

ViGen Compiled Cells

Cell Name

DPRGEN
FIFOGEN
MACCGEN
MULTGEN
RAMGEN
ROMGEN
SRAM m x n

Cell Description

Dual Port RAM Generator

FIFO Generator

MAC Generator

Multiplier Generator

RAM Generator

ROM Generator

High Speed Static RAM Generator
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Core Microprocessors

Page Cell Name Cell Description
8-1 NCR65CX02 Core Microprocessor

PC Core Logic Cells

Page Cell Name Cell Description

8-15 146818A Real-Time Clock plus RAM

8-26 16C450 Universal Asynchronous Receiver/Transmitter

8-40 16C550 Universal Asynchronous Receiver/Transmitter with FIFOs
8-57 82C37A DMA Controller

8-71 82C54 Programmable Interval Timer

8-79 82C59A Programmable Interrupt Controller

PC and Workstation Peripheral I/0 Cells

Page Cell Name Cell Description

8-88 NCRS53C90A SCSI Controller Core
8-100 82077AA Floppy Disk Controller Core
8-110 85C30 Serial Communications Core
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JTAG Boundary Scan Cells

Page Cell Name Cell Description
8-126 BSENBR Boundary Scan Cell for Tristate Enable
8-127 BSINMUX Boundary Scan 2-Input Multiplexer
8-129 BSINR Boundary Scan Cell for Input Pads
8-130 BSINV4 Boundary Scan Inverting 2-Input Multiplexer (4X Drive)
8-132 BSINVS Boundary Scan Inverting 2-Input Multiplexer (8X Drive)
8-134 BSIORI1 Boundary Scan Cell for Input/Output Pads 1X Drive
8-136 BSIOR4 Boundary Scan Cell for Input/Output Pads 4X Drive
8-138 BSIORS Boundary Scan Cell for Input/Output Pads 8X Drive
8-140 BSOTR1 Boundary Scan Cell for Tristate Output Pads 1X Drive
8-141 BSOTR4 Boundary Scan Cell for Tristate Output Pads 4X Drive
8-142 BSOTRS Boundary Scan Cell for Tristate Output Pads 8X Drive
8-143 BSOUTRI1 Boundary Scan Cell for Output Pads 1X Drive
8-144 BSOUTR4 Boundary Scan Cell for Output Pads 4X Drive
8-145 BSOUTRS Boundary Scan Cell for Output Pads 8X Drive
8-146 IRCELLO Instruction Register Cell
8-147 IRCELL1 Instruction Register Cell

8-148 TAP_CONTROLLER TAP Controller
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7400 Series Soft Macrocells

Page Cell Name Cell Description

8-153 7430 8-Input Positive NAND

8-154 7442 4-Line to 10-Line Decoder

8-156 7443 4-Line to 10-Line Decoder

8-158 7444 4~Line to 10-Line Decoder

8-160 7451 Dual 2-Wide 2-Input AND-OR-INVERT Gates
8-161 4782 2-Bit Binary Full Adder

8-162 7483 4-Bit Binary Full Adders with Fast Carry
8-164 7485 4-Bit Magnitude Comparator

8-166 7486 Quad 2-Input EXCLUSIVE-OR Gates
8-167 7487 4-Bit True/Complement

8-169 7490 Decade Counter

8-171 7492 Divide by Two, Six, or Twelve Counter
8-173 7493 4-Bit Binary Counter

8-175 7494 4-Bit Shift Register with Presets

8-177 7498 4-Bit Data Selector Registers

8-179 74126 Quad-Tristate Buffer

8-181 74138 3- to 8-Line Decoder/Demultiplexer
8-183 74139 Dual 2- to 4-Line Decoders/Demultiplexers
8-185 74147 Decimal to BCD Priority Encoder

8-187 74148 8-Line to 3-Line Priority Encoders
8-189 74150 1 of 16 Data Multiplexer

8-191 74151 1 of 8 Data Multiplexer

8-193 74151NS 1 of 8 Data Multiplexer

8-195 74152 1 of 8 Data Multiplexer

8-197 74153 Dual 4-Line to 1-Line Data Multiplexers
8-199 74156 Dual 2-Line to 4-Line Decoder

8-201 74157 Quad 2- to 1-Line Data Multiplexers
8-203 74157NS Quad 2- to 1-Line Data Multiplexers
8-205 74158 Quad 2- to 1-Line Multiplexers

8-207 74161 Synchronous 4-Bit Counter

8-209 7416INE 4-Bit Binary Counter No Enable

8-211 74163CP 4-Bit Binary Counter

8-213 74163L 4-Bit Binary Counter

8-215 74163LC 4-Bit Binary Counter

8-217 74163LCP 4-Bit Binary Counter

8-219 74164 8-Bit Serial Shift Register

8-221 74165 8-Bit Shift Register

8-223 74165C 8-Bit Shift Register

8-225 74166 8-Bit Shift Register
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8-227
8-229
8-230
8-232
8-234
8-236
8-238
8-240
8-242
8-244
8-246
8-248
8-250
8-252
8-254
8-256
8-258
8-259
8-260
8-262
8-264
8-265
8-267
8-269
8-271

Cell Name

74173
74174
74193
74193L0
7419310001
74194
74195
741957
741958
74240
74244
74244NT
74245
74251
74257
74273
74273NC4
74273NC6
74373
74374
74374NT
74374NTC
74377
74393
74669

Cell Description

Quad D-Type Flip-Flops

Hex D-Type Flip-Flops

4-Bit Up/Down Binary Counter
4-Bit Up/Down Binary Counter
4-Bit Up/Down Binary Counter
4-Bit Bidirectional Shift Register
4-Bit Shift Register

4-Bit Shift Register

4-Bit Shift Register

Octal Tristate Buffers

Octal Tristate Buffers

Octal Buffers

Octal Bus Transceivers

1 of 8 Data Selector/Multiplexer
Quad Data Multiplexers

Octal D Flip-Flops

Quad D Flip-Flops

Hex D Flip—Flops

Octal D-Type Latches

Octal D-Type Flip—Flops

Octal D-Type Flip—Flops

Octal D-Type Flip-Flops

Octal D-Type Flip-Flops

Dual 4-Bit Binary Counter
4-Bit Up/Down Counter
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Cells

Page  Section

9-1  Cell Technology Matrix
9-12  Library Naming Conventions

Handling and Storage

Page  Section

9-18 CMOS Latch-up and ESD
9-21  Handling Precautions
9-24  Effects of Moisture on Surface Mount Components

Packaging
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NCR Microelectronic Products Division Overview

NCR Microelectronic Products is a division
of NCR Corporation (Dayton, Ohio), a
leader in the development, manufacturing,
marketing, and support of business
information processing systems for worldwide
markets. The NCR Microelectronic Products
Division is one of the largest developers and
manufacturers of cell-based, mixed—signal
Application—Specific Integrated Circuits
(ASICs), all of which are designed using
NCR's industry—leading, knowledge—based
design system. In addition to cell-based
libraries, NCR also markets sea—of-gates
gate arrays with up to 169,000 total gates.
NCR has also built on its expertise in ASIC
design and development to offer a wide range
of standard integrated circuit products for a
variety of applications.

ASIC products are used in commercial,
industrial, automotive and military
applications and are supported by a broad
offering of ASIC design tools that embody
and apply hundreds of man-years of
knowledge and successful design practices.
This on-line expertise can flag potential
design problems and alert the designer to
opportunities for higher reliability,
manufacturability, and testability in ASIC
design.

The division is one of the industry’s earliest
and largest suppliers of Small Computer
System Interface (SCSI) chips. NCR also
offers a wide range of grarhic,
communication (including ARCNet™ and
Ethernet LAN), memory, microprocessor
chips, and a recently announced family of
386SX/DX chipsets and chips for the PC and
workstation markets.

NCR ASIC Digital Data Book

Division Business Units

NCR Microelectronic Products Division is
organized into seven business units, each
with its own management, marketing, and
engineering team. The business units also
work together to accomplish strategic
programs based on division-wide goals and
objectives.

Each business unit is supported by an
on-site fabrication facility at its headquarters
in either Fort Collins or Colorado Springs,
and by "second-source” capabilities at the
neighboring plant.

Fort Collins Business Units

= Commercial ASICs -
Cell library development/support for all
NCR ASICs; both cell-based and gate
array products.
Design training for all NCR ASIC
activities.
Design/manufacturing support for
commercial ASIC applications.
Technical software support/training for
NCR ASIC business units.

= Communications —
Design/manufacturing/marketing of
integrated circuits for LAN and other
communications applications.

= Customer—Owned Tooling (COT) -
Services for those who need or must
supplement foundry capabilities.

General Information
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Colorado Springs Business Units Regional Technology Centers

= Logic Products - The NCR Microelectronic Products Division
Design/manufacturing/marketing of Small Worldwide Sales Headquarters in San Jose,
Computer System Interface (SCSI) and California, is the home of the first in a
other peripheral support products, as well networked series of eight company-owned
as a graphics product line. Regional Technology Centers (RTCs). Other

= NCR Internal Marketing — RTCs which opened in 1990 include Munich,
Marketing of microelectronic products to Orange County, California, and Boston,
other NCR Corporation divisions. Massachusetts. Taiwan and Dallas, Texas,

= Multichip Modules - opened in the first quarter of 1991. Other

' Development, assembly and marketing of planned openings for 1991 include Atlanta,
multichip modules to the merchant Georgia and Bloomington, Minnesota. These
market. RTCs provide extensive technical support and

design resources for NCR customers who are
developing ASICs and ASSPs and are
equipped with a wide range of hardware and
software tools.

NCR also services customers who need
turn—key design through an existing network
of ten worldwide third—party Value—added
Design Centers (VADCs). The division's
sales organization includes six Regional Sales
Managers in the United States (who manage
more than 50 independent sales
representatives), plus European and Asia
Pacific Sales Directors and sales
representatives.

General Information NCR ASIC Digital Data Book
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NCR Microelectronic Products Division
A History of Service, Quality, and Support

Division History

NCR'’s active participation in the
microelectronics industry began in 1971 with
the design and manufacture of advanced
integrated circuits for NCR’s internal use.
Its first microelectronics plant was opened in
Miamisburg, Ohio in the same year.
Through these activities, NCR was one of
the earliest pioneers in cell-based ASIC
research and marketing.

In 1981, NCR Microelectronic Products
Division began to sell products to the
merchant market. Today, the division is
among the most profitable and fastest
growing units in the corporation. More than
85 percent of the division’s revenue is
contributed by external non-captive
customers. The division's focus is on CMOS
technology, one of the fastest growing
semiconductor industry segments. CMOS
offers high component density with low
power dissipation —— advantages which NCR
believes will continue to challenge bipolar
technology as feature sizes continue to fall.

Three years after entering the merchant
market, NCR Microelectronic Products
Division was independently recognized as the
leading standard—cell ASIC supplier
worldwide. The division has since expanded
its ASIC offerings and has developed a broad
range of key Application Specific Standard
Products (ASSPs) that act as building blocks
for today’s high—performance personal
computers and workstations. NCR believes
it offers a competitive edge over other ASIC
suppliers because of its unique
knowledge—based ASIC design environment
and broad expertise in system architecture

NCR ASIC Digital Data Book

gained over many years of developing
proprietary semiconductor products for NCR
general—-purpose computer systems and other
data processing products and services.

Milestone Events

1963 —— NCR establishes its first
microelectronics laboratory.

1966 —— The NCR Microelectronic Products
laboratory is expanded to design and
manufacture prototype circuits for a number
of NCR business machines.

1968 —— NCR produces its first MOS
standard cell circuits. NCR is credited with
inventing standard cells.

1970 —— NCR incorporates a family of
MOS-based circuits into its computers and
business machines.

1971 -— NCR completes its first
microelectronics plant in Miamisburg, Ohio,
and forms a separate unit to design and
manufacture advanced ICs for NCR's
internal use. Active production ceases here
in 1988.

1975 —— NCR expands its microelectronics
operation with the addition of a second IC
fabrication facility in Colorado Springs,
Colorado.

1979 —— NCR adds a third IC fabrication
facility in Fort Collins, Colorado.

1981 —— NCR's Microelectronic Products
Division enters the merchant market.

General Information
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1981 —— NCR ships first ASIC products to
a major automotive manufacturer.

1982 —~ The Colorado Springs IC
fabrication facility is replaced with a new,
100,000-square—foot, flagship facility.

1983 —— NCR introduces the industry’s first
SCSI protocol controller, for which it
co—wrote the ANSI standard development
document in 1982.

1984 —— NCR receives independent
recognition as the leading supplier of
standard—cell ICs, the fastest—growing ASIC
market segment.

1987 —— NCR introduces the first
knowledge—based ASIC design system to aid
designers in flagging potential errors or design
optimization opportunities. Design
Advisor™ becomes part of NCR's design
offering, which was expanded through 1987
and 1988.

1988 —— NCR forms a Communications
Business Unit to provide ASIC—-based
standard ICs for LAN, and other
communications applications.

General Information
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1990 —— NCR introduces the VS700
submicron ASIC cell library and VGX700
series gate arrays (.7-micron L—effective,
.95-micron drawn).

1990 —— NCR adds industry’s first analog
submicron cells to the VS700 ASIC cell

library.

1990 —— NCR announces support for
Verilog™ Simulation tools, Synopsys™ Logic
Synthesis tools and IKOS™ ASIC Simulation
System.

1990 —— NCR announces a worldwide
network of Regional Technology Centers
(RTCs), providing extensive technical support
and design resources for ASICs and ASSPs.

1991 -- NCR announces the addition of
four large application—specific functional
cores for PC and workstation peripheral I/O
integration; the 85C30-, 82077AA-, ‘
53C90A~, and 53C94-compatible cores.
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NCR ASIC Strategy and Goals

NCR's foremost ASIC strategy is to put the
design process and control into the hands of
our customers and provide them with a wide
range of functions to serve their integration
needs. NCR has devoted extensive R&D
resources to CAD tool development as well
as considerable time and thought to
workstation vendor agreements, independent
design centers, customer training, field
support, and an ongoing commitment to
customer service and satisfaction.

Standard Cell Leadership

By following this strategy, NCR became the
industry standard cell leader in 1984, three
years after entering the merchant market.
NCR strives to provide the best product and
service, and the strongest commitment to
customer needs.

NCR's strategic efforts focus on enabling our
customers to expedite their product
development schedules, and offering products
with more features, smaller size, higher
reliability, and lower production costs. A
rich offering of standard cell and gate array
products to provide the optimum integration
solution is a key component in this strategy.
Comprehensive digital and analog libraries
including memory and core processors
coupled with high—level market-specific
functions such as SCSI cores save ASIC
design time, and help assure that the ASIC
works the first time in the system.

NCR ASIC Digital Data Book

Mixed-signal Cell—based
Design

NCR was one of the first ASIC vendors to
offer mixed—-signal design and is an industry
leader in the production of mixed
analog-digital ASIC devices. NCR has
tackled the two most pressing and
challenging needs of mixed-signal ASIC
customers with the introduction of true
mixed-signal simulation and thorough,
precise, at-speed, mixed—signal test. With
DesignSim™ A&D, concurrent analog and
digital design and mixed—mode simulation is
possible, with the resulting waveforms
displayed on the same computer screen in the
same time base. ASICs or entire systems,
with any combination of feedback, can be
simulated concurrently for the most thorough
design and functionality analysis possible.

Design System

NCR has made it possible to design with
either standard cells or gate arrays using the
same design system and tools. You can enter
the schematic and then explore which library
and geometry best meets system speed and
cost requirements. NCR'’s DesignTest™ tool
kit is designed to make it faster and easier to
generate a production test program.
DesignSim ATL automates the process by
providing a high level simulation language to
speed simulation vector generation.

Expected output information can be added
to the simulation vectors automatically by
"learning” output states from simulation runs.
These vectors can then be used for
subsequent pass/fail simulation tests (for
example, different voltages, temperatures,
process, etc.). The simulation vectors will
convert to test vectors automatically.
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With the promise of tools, functions, and
service for faster product development cycles
with complete design process control, NCR's
ASIC strategy maintains a constant focus on
what designers need to roll out the best
products for their market in the shortest
possible time.

NCR maintains strategic, long—term alliances
to provide our customers with true ASIC
alternate sourcing. Identical design
automation interfaces and process technology
allow second sourcing at every phase of
design, development and manufacturing.
These alliances cover CMOS gate arrays, cell
libraries, CAD tools, and future-generation
ASIC products.

NCR is a member of the SEMATECH
manufacturing research and development
consortium. This membership provides NCR
with access to the advanced semiconductor
manufacturing processes, materials,
equipment, and techniques being developed
by SEMATECH. NCR is a firm believer in
the benefits of consortium-based research
and development work and has been
extremely successful in transferring such
technology to the commercial market.
NCR's Design Advisor (an artificial
intelligence—based ASIC design tool), the
first commercial product to emerge from the
Microelectronics and Computer Technology
Corporation (MCC) consortium, is an
example of the success NCR has had in
productizing consortium-developed
technology.

General Information NCR ASIC Digital Data Book
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NCR ASIC Products Summary

Overview

NCR offers a full spectrum of ASIC
products including extensive cell and gate
array libraries in submicron and larger
geometries. These libraries offer designers
the convenience of a "one-stop ASIC shop.”
All products are available in commercial,
industrial, automotive, and military
temperature ranges.

NCR CMOS Standard Cell
Libraries

The VS700 (.7 micron L-effective, .95
micron drawn) is a CMOS
double-level-metalization (DLM) processed
library. This submicron offering provides a
40 percent performance improvement and 40
percent density increase over VS1500F while
preserving a design migration path that
eliminates the need for schematic entry to
achieve smaller geometries.

The VS1500F (1.1 micron L-effective, 1.5
micron drawn) is also a CMOS
double-level-metalization (DLM) processed
library. This offering is rich in functionality
and capabilities, and includes a wide range of
analog cells, supercells, user—configured
compiled cells, microprocessor cores,
memory functions, and other popular and
specialized functional blocks.
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All NCR libraries are rich in functionality
and capabilities. In fact, one of the key
areas which sets NCR apart from other
standard cell suppliers is the functional
richness of our libraries. It's this richness
that allows NCR customers to integrate more
of their system on ASIC devices. Cells range
in complexity from simple buffers to
microprocessor cores and EEPROMs.

TYPICAL CELL DELAYS (nsec)
Cell
Drawn .95p 1.5p
Effective Tu 1.1p
Small inverter .34 0.6
2—-input NAND .35 0.7
8-input AND .92 1.7
2—-input NOR .5 0.9
8—input OR .76 2.5
?kaigof)lop with reset 59 1.6

Delay values are in nanoseconds at 25° C and
Vpp 5.0 volts and for fan—-out of two typical
loads.

NCR CMOS Supercell Library

Supercells are function blocks which were
once available only as discrete ICs. But
NCR has taken these complex functions,
such as microprocessor cores, peripheral ICs,
modular RAM, SCSI, CRTC, ROM, and
EEPROM, and added them to our supercell
library. This capability provides a total
system-on-a—chip level of integration.
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NCR’s Supercell Library is
Growing

NCR features two different types of
supercells in its rapidly growing library:
"hard” and "soft”. Hard supercells are
designed from the ground up, and therefore
take up less space and improve device
performance.

Some areas of standard cell design require
greater flexibility than hard supercells can
provide. To address this need, NCR’s library
offers high—level function macros which are
soft supercells. These cells are built from
several lower complexity function blocks and
are stored within the CAD system. These
cells can be modified by adding or deleting
functions and changing layout configurations.

Supercell Computer Aided
Design: ViGen

NCR offers a complete solution for
integrating high level functions, such as
memory, on the chip. NCR's compilers are
designer—configurable via menu entries on
industry—standard workstations and popular
CAE platforms. You can meet the specific
needs of your application without NCR
design involvement. You can perform
what—if analysis and get immediate feedback.
The compilers automatically generate full
schematic symbols and models, and the
resulting functions can easily be combined
with any other NCR library components such
as other compiled functions, analog cells, or
digital cells.

General Information
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High—-level Function Macros

NCR supplies high—level function macros,
including SCSI, floppy disk controllers,
ethernet controllers, NCR 8200 series, and
other macros for PCs, workstations, and
peripheral application ASICs which are 100%
compatible with industry standards. Exact
reproduction of standard part functions,
including the idiosyncrasies which are not
documented in standard part data sheets, is a
fundamental requirement. These macros save
you the considerable time and cost of
reverse—engineering these functions.

All macros are checked with NCR's
NetChecker™ to assure good operating
margins and high manufacturing yields.
Operation is compared to the standard part
equivalent using hardware modeling
simulation techniques. Kit parts are
fabricated, plugged into actual systems, and
tested to assure they function identically to
the standard part.

NCR CMOS Gate Arrays

NCR offers gate array products in the same
leading edge technologies used for cell-based
ASICs. Arrays implement a design by
customizing only the interconnection layers.
They are the ideal choice for logic design
applications where fast turn time, high gate
density, and high performance are important.
Gate delays for both cell-based and gate
array ASICs are approximately equivalent in
the same process technology. The same
high—level function macros available for the
cell-based ASICs are also available in the
gate arrays.
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The gate arrays offer high gate and pin
densities, with a wide variety of gate/pin
counts available. They employ the
"sea—of-gates” architecture enhanced to
exploit the advantages of the latest router
technology. Schematic symbols are identical
to the cell-based offerings, so designs can be
rapidly converted to cell-based or migrated
to the latest technology without re—entering
the schematic. All tools that can be used
for cell library designs can be used for gate
array designs.

The VGX700 (.7 micron L-effective, .95
micron drawn) is a CMOS, double-level-
metalization (DLM) processed gate array.
Usable gate counts range from 5,000 to over
73,000 with pin counts from 84 to 304.

The VGX1500 (1.1 micron L-effective, 1.5
micron drawn) is also a CMOS, double-
level-metalization (DLM) processed gate
array. This offering provides usable gate
counts from 500 to over 24,000 gates, and pin
counts from 28 to 240.

Function Summary

SSI Functions

Buffers and inverters; output drive and

tristate options.

s NAND and NOR; available with 2, 3,

and 4 inputs.

AND and OR; up to 8 inputs.

» EXOR, AOI and OAI "combinational”
logic cells; for denser and faster devices.

= Delay cells.

Two-phase clock drivers.

NCR ASIC Digital Data Book

Flip—Flops/Latches

Cross—coupled latches; both NOR and
NAND type.

Level-sensitive transparent latches; with
or without reset and clock drivers.
Edge-triggered D flip—flops; with or
without reset, set and reset, or clock
drivers.

Edge-triggered JK flip—flops; with or
without set, reset and clock driver.
Non-volatile latch.

MSI Functions

Generated user—configurable counters,
timers, multiplexers, and shift registers.
74xx functions.

Single-bit cascadable shift register with
serial or parallel in and serial out; with or
without clock driver.

Single-bit cascadable, loadable, up/down
counter with Reset and Enable, carry in,
and carry out.

Full and Half Adders.

Input/Output Pads and Buffers

Options to give optimal size in
pad-limited designs.

Levels are directly TTL, LSTTL, and
CMOS compatible.

Input cells; choice of standard TTL or
variety of Schmitt trigger level.

Output cells; variety of drive options,
open drain, pullup options, up to 48 mA
drive.

= Tristate; combination of I/O options.

Pullups and pulldowns.
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Analog Cell Library High Level Function Macros

= Op Amps = NCR146818A - Real Time Clock
= Comparators = NCR16C450 - UART
= Analog Switches = NCR16C550 - UART
= BANDGAP Voltage Reference = NCR82C284 - Clock Generator and
= Current Reference Ready Interface
= Crystal Oscillators = NCR82C288 - Bus Controller
= "555" Timer = NCR82C37A — DMA Controller
= Resistors and Capacitors = NCR82C54 — Programmable Interval
= A/D Converters Timer
= D/A Converters = NCR82CS59A - Programmable Interrupt
= VCO Controller
= Frequency/Clock Synthesizer (3Q91) = NCR82C84A - Clock Generator/Driver
= NCR82C88 — Bus Controller
s NCR765 — Floppy Disk Controller
Supercell Library = 82077AA-compatible Floppy Disk
Controller
= Compiled ROM = Digital Data Separator
= Compiled Low—-power RAM = 85C30-compatible Serial Communications
= Compiled Fast Static RAM Controller
s Compiled Dual-Port RAM s Ethernet—compatible Controller
s Compiled FIFO » SCSI-compatible Cores (53C90A, 53C94)
= Compiled ALU = JTAG TAP Controller
» Compiled Multiplier— Accumulator
(MAC)
= NCR2901
= NCR2910
s Modular EEPROM
s Counter/Timer
= 65C02 Microprocessor
= 68C05 Microprocessor
= SCSI Controllers
= CRT Controller
General Information NCR ASIC Digital Data Book
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ASIC Development Cycle

The NCR Semicustom Design flow consists
of fourteen steps, as shown in Figure 1-1.
The customer or design center performs some
steps, and NCR performs others. Here is a
summary of the flow.

Design the circuit, using one of the NCR
logic libraries.

Capture the design schematic on an
engineering workstation.

Simulate the design’s functional logic and
analyze its timing.

= Lay out the design for manufacturing.

= Simulate the postlayout design.

= Prepare test data for use after
manufacturing.

The Semicustom Design flow steps are as
follows.

1. Begin by designing the circuit. You will
save time in the overall design process if
you consider basic testability issues when
you design the circuit.

2. Capture the design at the engineering

workstation, using the workstation

schematic editor. Choose one of the

NCR logic cell libraries.

Configure compiled cells on-line, while

in the workstation schematic editor.

4. Generate the input stimulus waveforms
for the logic simulations. It is best to
consider tester requirements in the initial
simulation input rather than later
modifying the simulation input to meet
test program requirements. Not all logic
simulations have to meet tester
requirements; only those to be used as
the basis for the test program. You may
need to perform additional simulations
to test specific portions of your circuit
design. The optional tool DesignSim
ATL can be used to expedite this step

()
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and also automate steps 7 and 8.
Perform prelayout timing analysis and
simulation.

a. Perform the functional simulation of
the circuit design, using the
workstation logic simulator and your
input stimulus waveforms. The
functional simulation uses unit delays
for estimated propagation delays.

b. Perform optional static timing
analysis. This first use of the static
timing analysis tool reveals set—up
and hold-time violations, race
conditions, critical paths, etc. before
you perform lengthy pattern driven
analysis.

Perform the prelayout estimated

real-time simulations. Two simulations

are required: one using best—case
estimated propagations delays and one
using worst—case delays.

Following successful simulations,

generate simulation output files, using

the workstation logic simulator. Create
two simulation output files: one for the
best—case simulation and one for the
worst—case simulation.

Validate the simulation output files using

DesignTest programs. These programs

help to validate the usability of the

simulation output files for test program
generation by the NCR test engineers.

Release design to NCR.

a. Determine the critical paths in the
circuit design, calculate design
statistics, and list pinout
information.

b. Release the design to NCR for
physical layout and interconnect
analysis. The design review is
conducted now.

General Information
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10. Place and route.

a. NCR performs several actions now.
We run the automatic cell placement
and routing software to generate the
physical layout. Then we analyze
interconnect resistances and
capacitances. Finally, we extract
interconnect lengths to calculate real
best—case and worst—case
propagation delays and send the new
delay files to you, so that you can
perform postlayout simulations.

b. NCR can run probabilistic,
deterministic, and statistical fault
grading on the test patterns. Refer
to the fault grading portion of the
CAD tool section of the data book
for a discussion of fault grading
technologies.

11. Postlayout timing analysis and

simulation.

a. Run static timing analysis after
layout to verify that all critical path
timings are met. This is in addition
to verification by pattern—driven
simulation.

b. Perform two postlayout real-time
simulations using the actual layout
interconnect parameters: one using
best—case real propagation delays and
one using worst—case delays.

General Information
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12.

14.

Following successful simulations,
generate postlayout simulation output
files using the workstation logic
simulator. Again you must create two
simulation output files: one for the
best—case simulation and one for the
worst—case simulation.

Rerun the DesignTest programs to
validate the postlayout simulation files.
The programs help to validate the
usability of the postlayout simulation
files for test program generation.

Send the postlayout simulation files and
the output from the DesignTest
programs to NCR. The NCR test
engineers now generate the test program
from your postlayout simulation files.
They extract the test patterns from the
simulation files, convert the test patterns
to the format required by the automated
tester, and then generate the actual test
program to be used to test the prototype
chips.

NCR ASIC Digital Data Book
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Figure 1-1 NCR semicustom design flow
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Requesting a Quote from NCR

For NCR to calculate the amount of silicon
that a design will require (die size), you must
provide several pieces of information about
your design. NCR will use this information
to run a die sizing program and prepare a
budgetary quote.

Types of Quotes

There are two types of quotes to consider,
budgetary and final. A budgetary quote is
simply an estimate of the die size and
associated costs of producing an Application
Specific Integrated Circuit (ASIC) including
piece—part cost of production units along
with Non—Recurring Engineering (NRE)
costs and turnaround times for prototypes
and production units. This quote can be
used to see if an ASIC design (standard cell
or gate array) is feasible. The pricing
included in a budgetary quote may change.

The pricing included in a final quote is based
upon the actual die size after the physical
design is complete (excluding design
changes).

Information Needed for a
Quote

The data NCR requires to prepare a quote is
described below:

= Estimated digital gate count — If the
quote is budgetary, a gate count will
suffice (a 2—-input NAND = 1 gate);
however, a complete schematic or cell
count provides a more accurate die size
estimate.

General Information
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Special functions — This includes analog
circuits, memories, and macrocells.
Include the specifications for each of
these features. Designs which require
such functions will be handled on a case
by case basis.

Package preference — For any given
design, there may be certain packages that
are preferred over others. NCR offers a
wide variety of package and pinout
options. The size of the die and the
pinout, however, may restrict the type of
package that can be used.

Pinout — The number and type of all
input, output, and bidirectional pads
needed by a design may influence the size
of the die. You should create a list
describing all inputs and outputs and pad
placement, if fixed. This list should
include the type (Schmitt trigger, pullup,
inverting, open drain, tristate, etc.) of all
input, output, and bidirectional pads. In
addition, include the drive capability
specifications in milliamps of all output
and bidirectional pads. NCR offers
output drive capabilities ranging from

2 mA to 48 mA.

Supply voltage — The voltage range over
which the design is expected to operate.
Maximum frequency — The maximum
frequency at which the design is expected
to operate and the proportion of the
design operating at that frequency.
Temperature range — The temperature
range over which the design is expected to
operate. At present, NCR offers
standard commercial, industrial, and
extended temperature ranges.

Expected annual asage — The volume
purchased affects the price.

NCR ASIC Digital Data Book



NCR Semicustom Design Course

Introduction

The Semicustom Design Course is a
multi—track, once a month, regularly
scheduled course that is taught by
Application Engineers. These instructors
have an in—depth knowledge of both the
hardware and software tools used with
NCR'’s design methodology on supported
workstations. We offer a stimulating
educational environment where technical
professionals can learn about our software
tools in a hands—on environment.

What is presented here is a synopsis of what
is explained in much more detail in the NCR
Semicustom Design Course Catalog. This
catalog is available by calling the NCR Fort
Collins Microelectronic Products Division
marketing number (303) 226-9500 and
requesting that one be sent to you.

Course Catalog

The Course Catalog contains information on
course enrollment (tuition, cancellation and
rescheduling policies, enrollment form, etc.),
detailed track and module descriptions, and a
section on travel information such as lodging
(phone numbers and approximate prices) and
available transportation. Included in the
front pocket is a Fort Collins, Colorado map
showing the location of NCR and
surrounding lodging accommodations.

Course Overview

This intensive, four—day introductory course
familiarizes the design engineer with NCR

NCR ASIC Digital Data Book

design methodology. This includes several
productivity enhancement tools such as
Worksheet, DesignSim ATL, and
NetChecker. Both standard cell and gate
array technologies are discussed. About 50%
of the class time is devoted to "hands—on”
workstation experience using the software
tools.

Prerequisites

In the Semicustom Design Course you learn
how to use software tools that are part of
NCR'’s semicustom IC design methodology.
It does NOT provide an introduction to the
workstation nor instruction on how to use
the simulator. Therefore, you must be
familiar with workstation—specific schematic
capture and simulation techniques.

Tracks

Within the framework of the Semicustom
Design Course, we offer a number of
workstation/software dependent tracks.
Each track consists of a number of generic
and workstation dependent modules. Figure
1-2 shows a pictorial of the various tracks
with their associated modules.

The tracks offered are:

Mentor Graphics on Apollo

Daisy on Sun (i386)

DesignSim D (CADAT™) on Sun (3, 4)
DesignEdit (Cadence) and DesignSim D
(CADAT) on Sun (3, 4)
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Figure 1—-2 Track map
Curriculum

The curriculum consists of a number of
modules in which the design process is
described. Some modules such as the Cell
Library and Usage (CLU) and Tester
Restrictions (TR) are generic in nature and
contain basic information not specifically
related to the design flow. Other modules,
such as Workstation Design Capture (WDC)
and Test Program verification (TPG VERIF)
are workstation specific.

Productivity enhancement is the theme of
Worksheet (WS) and the module that
discusses the Wisil compiler and Verify

(W&V).

Each day comprises a mixture of lecture,
workbook exercises, and "hands—on”
workstation lab time. You gain workstation
experience by using the tools covered in the
lecture and by doing specific workbook
design examples that permit you to enter a
design, simulate it, and create a test program
while following the NCR Design
Methodology.

General Ig[ormation
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The course modules are as follows:

= Cell Library and Usage (CLU)
This module includes general and specific
cell usage information on NCR's libraries:
cell naming conventions, data sheet
explanations, and methods of doing
timing calculations.

= Planning The Design (PTD)
This short module outlines the design
philosophy and requirements that help to
ensure a first pass design success.

= Tester Restrictions (TR)
This module explains terminology and
timing limitations on how a device may be
tested using Sentry and Trillium™ testers.

s Worksheet (WS)
This module discusses the database to
which you supply test and signal
information. It also contains built—in
tester knowledge for "compatibility
checking”.

« WISIL (W&V)
This module explains the "C-like” test
language and unique commands which
may be used to generate test vectors and
compare them with the expected values.
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Workstation Design Capture (WDC)
This module discusses the design
methodology of schematic capture,
functional simulation, timing analysis and
estimated real-time simulation as it
relates to a specific workstation.
= Test Program verification (TPG verif)
This module discusses in detail the
verification aspect of the design flow.
Four tools are covered: Verify, ViPac2,
ViComp, and ViStrobe.
= Fault Grading (FG)
This overview module explains the
methods, benefits, and algorithms
involved in measuring a device's test
qualities.
Design Review (DR)
This short module discusses what
information and data are required for an
NCR design review. It also identifies the
personnel who will be in attendance and
provide an overview of what to expect in
the design review meeting held at the Fort
Collins facility.

NCR ASIC Digital Data Book

NCR Site Training

The four day Semicustom Design Course is
held at least once a month at the Fort
Collins training facility. It begins Tuesday at
8:00 a.m. and runs until about 4:30 p.m..
On the last day the class is officially over by
3:00 p.m. to allow students time to catch a
6:00 p.m. flight out of Denver—Stapleton.

To achieve the optimum 2:1 student to
workstation ratio, class size per track is
limited to eight students. Because class size
is restricted, we recommend enrolling at least
four weeks in advance to secure the dates
you desire and to ensure adequate lodging.

Customer Site Training

In addition to our regularly scheduled
training program, we offer training at your
site. If five or more of your technical
professionals plan to attend classes at the
same time, scheduling training at your site
may be more cost effective. We do our best
to schedule training that satisfies your needs.
To obtain additional information on
customer site training, contact your Field
Application Engineer, Field Sales
representative, or your Product Marketing
Engineer.
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Quality at NCR Microelectronic Products Division

General Quality Principles

Philosophy

Quality is, and should be, a basic customer
expectation. It is the foundation on which
we build customer satisfaction, profitability,
and growth. Quality is key to our customers’
success, which in turn, drives our own.

Our quality goal is zero defects. We believe
that to approach this goal, certain principles
must be embraced within our plant and sales

force. These principles are:

» The quality focus must be on prevention,

not appraisal.

= Processes must be continuously improved.
= Quality is everyone’s job, not just the

Quality Department’s.

MICROELECTRONIC
PRODUCTS DIVISIO
VICE PRESI

PLANT
GENERAL MANRAGER

Organization

NCR is organized to give autonomy to the
Quality Organization, while integrating it
within the plant to permit direct involvement
with other departments. This is
accomplished in the plant by having Quality
Management report to the General Manager
at the same level as the business and
manufacturing organizations. In addition,
the Quality Organization is supported by an
indirect link to the NCR Corporate Vice

President of Quality.

VICE

CORPORATE
QUALITY ASSURANCE

PRESIDENT

I
‘ FINANCE k

PERSONNEL

‘ ENGINEERING l

BUSINESS
UNITS

.

MANUFRCTURING

QUALITY

RSSURANCE

Figure 1-3 NCR Microelectronic Products quality organization
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Total Quality Assurance

Quality is integrated throughout the entire
process of designing and manufacturing
products. These key areas are described
below.

Design Quality

Product quality begins up—front, before
volume manufacturing begins. Design quality
is achieved through the use of NCR's
high-quality cell library. Each cell family in
the library is computer simulated for
functionality and performance and then
verified by characterization in silicon. This
extensive verification and fine-tuning process
provides the designer with maximum
confidence that ASIC devices will meet
objective specifications the first time.

Thorough measures are used in the design
and layout of inputs, outputs, and I/Os to
ensure the highest level of protection against

NCR ASIC Digital Data Book

electrostatic discharge and latch-up. These
extra precautions have paid off for both
NCR and its customers, typically producing
designs with greater than 5 KV of human
body input protection, 1 KV of charge body
(machine) input protection, and 200 mA of
latch-up protection.

The ASIC design flow at NCR is a
fine—tuned process in itself. Through the
use of travelers, checklists, customer design
reviews, and the most powerful ASIC design
tool set in the industry, NCR design centers
assure that the design is accomplished
accurately, promptly, and to customer
requirements. These same tools, processes,
and standards are used when designing our
family of standard products as well.

Reliability of the cell library elements,
manufacturing processes, and manufacturing
materials are also verified up-front. The
extensive reliability test matrices for initial
qualification are shown below.
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Program

Ceramic Military

package/ s e
Assembly house Qualification

HTOL X X X
LTOL X
HTSL
85/85 X
Autoclave X
Temperature Cycle X X
Thermal Shock
ESD X X
Latch-up
SEM X
Mechanical Shock

Constant
Acceleration

Solderability
Marking Permanence

Plastic package/

Test Process Design Assembly house

X|X|X[X]|X

x
X
X|X|X|X

Lead Fatigue
Die Shear

Bond Strength
Fine/Gross Leak
X-ray X
Vibration
Physical Dimensions X X

XIX|X|X|X
XXX XXX
XIX|X[X]|X|{X]| X |X

x

Internal Visual
External Visual X X
Internal Water

Moisture Resist

Salt Atmosphere
Adhesion/Leads
Lid Torque

Vapor Phase X X

XIX[{X[{X|X|X|X|X]|Xx

Qualification matrix
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Manufacturing Quality

Raw Materials

High quality manufacturing begins with high
quality materials. Process chemicals, gases,
targets, photomasks, and silicon wafers are
subject to rigorous programs of Supplier
Quality Management.

While we inspect some raw materials, it is
more effective to work with our suppliers to
assure they deliver only defect—free products.
This eliminates the need for redundant
incoming inspection at NCR. Our Supplier
Quality Program is designed to accomplish
this goal. Through detailed supplier site
audits, correlation of critical parameters,
statistical data studies, and verification of
defect—free material, our suppliers may reach
a certified status where routine incoming
inspection at NCR is no longer necessary.
To date, we have certified the primary
suppliers of critical materials, accounting for
over 75% of fabrication material purchases.
When inspections are performed, all materials
are physically segregated and secured until
the inspection results are complete and found
to conform to all purchase specifications and
requirements. Non-—conforming raw
materials are labeled and impounded by the
incoming inspection lab. Raw material
traceability is maintained through the
manufacturing process wherever possible.
Procedures are in place to control material
with shelf life limitations.

NCR ASIC Digital Data Book

Production Lot Traceability

Complete traceability of production lots is
maintained from the formation of the lot
through shipment of final product to the
customer. The identity of raw materials used
throughout the process becomes part of the
lot history. Each integrated circuit is
marked with lot number and date code data
to provide retrieval of a complete
processing/raw material history.

Records of raw materials, lot processing,
inspections, reliability testing, and quality
testing are retained for a minimum of three
years.

Assembly

Long term relationships have been established
with a few key assembly subcontractors as
with all raw material and services that NCR
purchases. Quality improvement expectations
are established and monitored for yiclds, and
other process parameters. NCR retains
personnel near the supplier sites to enhance
the relationships and quickly resolve any
issues.

Operator Certification

The production and quality control operators
are a key element in the quality of our
manufacturing processes. Their full
understanding of the process is essential, and
as such, all operators must be certified.
Certification begins with classroom
instruction on integrated circuit production,
Statistical Process Control (SPC), safety, and
detailed instruction on the operation they
will be running. After classroom instruction,
operators are given hands-on instruction
where they process material through their
operation under the direct supervision of the

- trainer. When instruction is complete,

operators take a certification test, which they
must pass without errors. It is only at this
point that they may process production
material. Recertification is performed at six
month intervals.
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Statistical Process Control

Statistical Process Control (SPC) is a very
effective program at NCR and has been so
since 1983. Today, SPC is used widely
throughout the manufacturing process. SPC
is real time, hand plotted, and operator
owned. This means that ownership of the
process belongs to the person who is most
knowledgeable about the process, the
operators. Each data point is taken,
plotted, and interpreted by the operator. If
an out-of-control situation is encountered,
the operator can shut down the process.
The process remains down until engineering
identifies and corrects the problem. The
engineer, shift supervisor, and the operator
must approve the correction before
production may resume.

Process Capability is an integral part of
NCR's statistical approach to process
control. The process capability index is
calculated for each "operator owned” process.
Process capability is continuously driven by
engineering. Quality improvement efforts are
targeted at reducing process variability to
achieve Cpk’s of 1.33 or greater.

"Get the process right and the result will be
right.” NCR's statistical process control is
built around this principle. Process monitors
and pilots, instead of production materials,
are used for inspection and measurement
wherever possible. This eliminates the need
for additional handling of fragile wafers and
components.

NCR's association with Sematech has
allowed us to compare our SPC programs
with others in our field. It is this
comparison, as well as inputs from customer
audits, that confirm the effectiveness of
NCR's SPC program.
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Calibration

Properly maintained and calibrated
equipment is necessary to produce
components with a high degree of
consistency. All NCR manufacturing
equipment is on a routine preventive
maintenance and calibration schedule. Both
preventive maintenance and the calibration
systems are based on automated recall, so
that scheduled work on any piece of
equipment will not go unnoticed.

Document Control

All manufacturing, quality control, incoming
inspection, training, and reliability operations
are controlled by formal specifications. Each
specification is posted at the work station for
easy reference. Specifications are under full
change control, meaning changes to
procedures must be approved by appropriate
personnel, stamped by document control,
incremented in revision letter, and released
to the manufacturing line. Latest revisions
of specifications are posted at the work
station, and all obsolete copies are removed.

Quality Assurance

While true quality improvement cannot be
achieved through inspection, it is important
that routine self-evaluations be performed to
monitor the effectiveness of our processes.
Our quality assurance programs measure the
quality and reliability of our products and
processes on which they are manufactured.

Quality Conformance Testing
Conformance testing is performed on 100%
tested, shipment—ready products.
Conformance testing consists of both
electrical and visual tests. Samples are
randomly selected and tested to customer
specifications by the Quality Control group.
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Ongoing Reliability Monitors

NCR's ongoing reliability program
continuously monitors the reliability of our
products. Reliability monitors consist of the
following testing:

= High Temperature Operating Life — each
process

s SEM/EDAX - each process category

= Autoclave — each package type/assembly
site

= 85/85 - each package type/assembly site

= Temperature Cycling — each package
type/assembly site

s Marking Permanency - each package

type/assembly site

Solderability — each package type/

assembly site

s Lead Fatigue — each package
type/assembly site

= Dimensions - each package type/assembly
site

Process Audits

To assure that processes and procedures are
performed as intended, Quality Engineering
performs a series of process audits. These
audits include:

= Training

» Calibration

s Document revision

s Statistical Process Control

= ESD (Electrostatic Discharge)

= Environmental
(Temperature/Humidity/Particle)

This series of audits is performed at our
overseas assembly sites, our raw material
suppliers facilities and subcontract locations,
as well as at our own facilities.

NCR ASIC Digital Data Book

Material Review Boards

If during conformance testing, reliability
testing, or at any other time in process,
material is suspected of being
non-conforming or deviated, affected
material is segregated and impounded. A
Material Review Board (MRB) is then
convened to review available data and
formulate a disposition plan for affected
material. Some examples of dispositions are:
define requirements for further testing, no
risk/MRB accept, rework material, scrap
material. If the decisions of the board
indicate an impact to customer commitments
or product performance in any way, the
customer will be involved in the MRB
decision. Records of MRB decisions are on
file at NCR.

Failure Analysis

NCR maintains full failure analysis capability
in—house. Devices requiring failure analysis
(F.A.) may come from a variety of sources,
including reliability monitors, conformance
testing, or customer returns. The purpose of
failure analysis is to determine the root cause
of all failures, and to work with the various
engineering organizations to establish closed
loop corrective action. Root Cause Analysis
and Closed Loop Corrective Action assures
that recurrence of the failure mode is
prevented.

Cycle time of customer returns through
failure analysis is determined on a case by
case basis. The goal for analysis of casual
returns is two weeks. For critical analysis,
where the disposition of the production
process or material is in question, verification
can be performed within 48 hours of receipt,
with complete failure analysis and corrective
action within one week.
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Process Change Notification System

It is our policy to keep our customers
informed of our intent to make product
enhancements through process changes.
Before implementation, all affected
customers are sent a notice of intent to
change the process. Along with the letter of
notification, a description of the change, a
reliability qualification plan, and a planned
implementation date are included. An NCR
contact is provided to answer your questions
regarding the change.

Process Flow

Customer procurement specifications are
welcomed whenever applicable. Evaluation
of customer requirements is typically
performed at the time of quotation. Product
Engineering will review the specification for
non-standard processing, exceptions, cost
adders, and alternatives. Open issues will be
negotiated with the customer. When the
contract is awarded to NCR, all
non-standard requirements are transferred to
NCR processing travelers by the product
engineer. The process traveler defines the
flow of the product through each process
step or module. Current process/inspection
status can be ascertained at any time from
the traveler.

Outgoing Testing

All components are 100% electrically tested
before shipment to customers. Test
programs that exercise the chips are typicaﬂy
derived from the original design simulation
vectors in order to assure maximum test
coverage.
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Shipping

Components are shipped to our customers in
an environment that assures components are
protected from degradation during
transportation and storage, such as
electrostatic damage, physical damage, and
damage due to environmental exposure.

Quality Improvement

The progression towards zero defects does
not happen automatically. Quality
improvement must happen at all levels of the
organization. The plant Quality Council,
comprised of the General Manager and his
staff, has defined quality related objectives
for each functional organization in the plant.
These objectives highlight key parameters,
current status, and goals for the future that
will position NCR with best-in—class
products and processes. These objectives are
incorporated into other strategic and
operating plans, are the subject of plant
operating reviews, and become a yardstick
for the measurement of each organization’s
success.

Process Management

At the heart of quality improvement at NCR
is a program called Process Management
(PM). PM is a method of defining,
documenting, measuring, and improving
processes. Processes are defined in terms of
inputs, outputs, and tasks. PM promotes
the philosophy that each person is an internal
customer from a previous operation, is
responsible to perform certain tasks, and
then is an internal supplier to someone else
in the organization.

PM is used to improve processes in all
functional organizations, not just
manufacturing’s.
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Closed Loop Corrective Action

When a quality issue is detected, it is
important that effective corrective actions are
implemented to prevent recurrence. NCR's
Closed Loop Corrective Action Program
(CLCA) is a formal system in which the
problem is identified, root cause is
determined, the affected material is
contained, the process is corrected, the
corrective action is verified, and the results
monitored. The process is used in
manufacturing, quality assurance,
engineering, and service operations.

Customers

NCR produces components for a wide
variety of markets and environments.
Applications include electronic data
processing, communications, industrial
process control peripherals, PC/workstations,
automotive, and military.

NCR'’s customers are highly sophisticated and
quality conscious users of I.C. components.
All of these customers have extremely
rigorous requirements for quality and
reliability. Through the years, NCR has
exceeded these expectations and has attained
preferred supplier status with the giants in
the field.

Our customers develop their trust in NCR
based upon satisfaction with our products,
talking with our people, and seeing our
operations. We extend an invitation to all of
our customers to visit our facilities and see
our programs first hand.
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ASIC Design Flow

All semicustom design flows using NCR
tools follow the same basic steps. Each step
is explained in the upcoming sections. The
basic NCR semicustom design flow consists
of the following steps:

1. Prepare a design specification.

2. Capture your design in HDL, VHDL or
schematic.

3. Enter design information into
Worksheet.

4. Create simulation vectors with
DesignSim ATL.

5. Perform an architectural simulation for
HDL/VHDL portions of design, or
functional simulation of schematic.

6. Synthesize and optimize the

HDL/VHDL definitions.

Optimize schematic descriptions

Design rule checks.

Perform pre-layout timing simulations.

10. Validate the simulation output.

11. Design rule checks.

12. Design review and handoff.

13. Perform post—layout simulations.

14. Perform fault simulations.

15. Validate post—layout simulations.

A

Prepare a Design
Specification

NCR encourages you to thoroughly plan and
specify your design. Proper planning and
detailed specifications reduce the number of
design errors and difficulties you will
encounter. Ideally, a specification describes
the functional, timing, electrical, and
physical characteristics of the integrated
circuit that you intend to build. Further
definition can be specified in HDL/VHDL.
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Capture of Your Design Idea

After developing your ASIC requirements,
capture your design in HDL/VHDL or with
a schematic tool. Select an NCR cell library
in the synthesis tool or schematic. At the
heart of NCR's design system is the Design
and Verification Software Package. This
software package includes the models for the
NCR libraries, cells, macros and ViGen
compiler function rich in functionality and
capabilities. There are key application
specific functions available in the NCR
libraries. Also included are DesignTest test
generation tools. Check with NCR
concerning the support of translation of
FPGAs and PLAs to NCR libraries.

Supported Schematic Capture
Packages

= Verilog HDL

= VHDL from leading commercial CAE
suppliers.

= NETED™/Design Architect™ from
Mentor Graphics

s EDGE™/Amadeus™ from Cadence
Design Systems

= GED™ from Valid

= ACE™ from DAZIX™

Viewdraw™ from Viewlogic™

Enter Design Information into
Worksheet

Use Worksheet to capture the information
needed by the DesignTest tools and by NCR
engineers responsible for creating your test
program. The DesignTest tools include
DesignSim ATL, Verify, ViPac2, and
ViStrobe.

CAE Tools
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Create Simulation Vectors
with DesignSim ATL™
(Automated Test Language)

DesignSim ATL is a high—level language that
compiles simulation vectors that are
guaranteed to be tester compatible.
User—defined expected output states can be
specified with DesignSim ATL. A sister
software package, Verify, provides a
meticulous method of checking the results of
the simulation with the expected states
specified in DesignSim ATL. A "C"
pre—processor is required to run DesignSim
ATL.

DesignSim ATL currently supports Mentor
Graphics QuickSim, Verilog XL and IKOS.
Otbhers are in development.

Perform Architectural
Simulation

Perform at the RTL or behavioral level. Try
design alternatives and simulate.

Synthesize

Synthesize from Verilog HDL, or VHDL,
optimize, test synthesis test, pattern synthesis
and area/speed tradeoff analysis. Synopsys
synthesis is supported. Check with NCR for
the support of additional synthesis tools.

CAE Tools
Page 2-2

Perform Functional
Simulations

A functional simulation is a logical
simulation of the circuit, with unit delays
assigned to each instance in the design.
When you perform a functional simulation,
you test the logic, not the timing of your
design. Functional simulations are intended
to help you find and eliminate logic

errors in your design before you begin the
timing analysis process.

Supported Simulators

» QuickSim™ from Mentor Graphics

s Verilog—XL from Cadence Design Systems

= Viewsim/SD™ from Viewlogic

» JKOS from IKOS Systems

=« VHDL Simulators from leading
commercial CAE suppliers.

Check with NCR for the support of
additional supported simulators.

Perform Pre-—layout Timing
Simulations

A pre-layout timing simulation, or estimated
real-time simulation, is a simulation with
timing information added. NCR models
provide the capability to generate pre-layout,
approximate best—/worst—case delays for the
design based on capacitive loading and
approximate routing factors. With these
calculated delays you must perform two
estimated real time simulations: one after
calculating and back—annotating worst—case
delays and one after calculating and
back—-annotating best—case delays.

NCR ASIC Digital Data Book



Validate the Simulation
Output

Validating the simulation output is made
easicer if you use Verify to check the
simulation outputs with the user—defined
expected output states specified in the
DesignSim ATL language.

Design Review and Handoff

To aid with the design review and handoff a
Design Package Checklist and review
questions are provided to help you prepare
for the design review.

NCR layout engineers perform the physical
layout, extract interconnect loading and
calculate the post—layout real—time
propagation delays. These delays are
provided to you for post—layout simulations.

Perform Post—layout
Simulations

A post-layout timing simulation is one in
which you check the real-time delays of the
circuit. You perform these simulations after
the circuit goes through the layout step,
using interconnect delays supplied by NCR
for your circuit.

With the ability to provide you with accurate
post—layout delays, NCR guarantees that
silicon will match the simulation results of
the simulators supported for full ASIC
validation. Therefore, NCR gives you
complete control over verifying your design
on your workstation. This eliminates the
need for NCR to perform resimulations and
your NREs will have no CPU charges.
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Validated Simulators

= QuickSim from Mentor Graphics
» Verilog from Cadence Design Systems

Check with NCR for the support of
additional validated simulators.

Perform Fault Simulations

FFault grading helps to determine the
completeness of the test patterns for
controlling and observing nodes within the
device. Conventional deterministic fault
grading is performed by "sticking” a node at 1
or 0, running the test patterns and seeing if
the output patterns differed from normal; a
difference says that the fault was detected
(observed). The process is repeated for all
circuit nodes. The resulting report gives the
percentage of node faults which will be
detected by the patterns, also known as fault
coverage. This process requires a great deal
of computational power and time to analyze
all nodes.

Probabilistic fault grading applies newer
algorithms to node toggle counts and other
data recorded during a regular simulation
with the test patterns. The algorithms
determine a list of nodes "not likely” to be
adequately controlled or observed and
estimates the total coverage. This method is
usually accurate to within 3% of results from
deterministic fault grading. The advantage of
probabilistic fault grading is much less run
time and therefore lower cost than
deterministic fault grading.

DesignSim ATL and Verify can help decrease
the time required to generate manual fault
vectors.

CAE Tools
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Supported Deterministic Fault
Simulators

» QuickFault™ from Mentor Graphics
s IKOS from IKOS Systems

Check with NCR for the support of
additional deterministic fault simulators.

Supported Probabilistic Fault
Simulator

= QuickGrade™ from Mentor Graphics

Validate Post—Ilayout
Simulations

You can check the conformity of your
simulations by using a set of test programs
from NCR, collectively called the DesignTest
programs. These programs help you verify
that NCR test engineers can use your
simulation outputs for generating test
programs. If you are using DesignSim ATL
and Verify, they will automatically perform
the checks necessary and generate correct
tester—compatible input patterns and strobe
placements.

CAE Tools
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Checking Design Rules

The following is a partial list of NetChecker
checks. In the list, the following
abbreviations apply:

E = Error message
W = Warning
I = Information

The name of the checks are from the
NetChecker report file.

E - Bus contention

E - Flip—flop is not clocked

E - Permanently set or reset flip—flop
E - Floating input pin

E - Misuse of PU30 or PD30

E - Possible meta—stable state

E - Pad pullup or pulldown is missing
E - Disabled PPU or PPD instance

E - Internal use of external pad signal
E - Pad buffer is missing

E - Reversed I/0O buffer

W — Driver overload

W - Buffer underload

W - Floating bus

W - Disabled NAND or AND

W - Disabled NOR or OR

W - Disabled AOI or OAI term

W - Disabled AOI or OAI cell

W — Asynchronous feedback path

W - Enable pin tied active or inactive
W - Internal use of PPU or PPD

W - Output pad and buffer incompatibility
I - Input signals

I - 1/O signals

I - Output signals

I - Power pad calculations

NCR ASIC Digital Data Book



ASIC Design System
Design Flow

Architectural Simulation

Partitioning

NCR Libraries Logic Synthesis

Design Capture

Stimuli Development with Language

Fault Grading

erification of Simulation Results

Automated Design Review

DesignTest — Test Program Development

NCR ASIC Digital Data Book CAE Tools
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The design flow for mixed analog/digital Mixed Andlog/Digital Design Flow

design utilizing DesignSim A&D or (Utilizing DesignSim A&D)
SABER/Verilog provides for feasibility
analysis with NCR ASIC cells, combined Preliminary Design Study | DesignSim A&D
analog/digital simulation and post—layout Preliminary Design Review
verification.

Design Analog and Digital DesignSim A&D

Verification of Analog Design DesignSim A

Design Review
Layout
Post--layout Verification DesignSim A&D
Prototypes
Evaluate
CAE Tools NCR ASIC Digital Data Book
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ASICs within Systems Design

NCR provides premier support of design
systems, offering the design engineer full
system—level simulation including ASIC
chipsets. The design mcthodology can be
top—down with the use of high—level
languages such as VHDL or Verilog HDL, or
with conventional schematic capture at the
printed wire board and ASIC levels, or a
combination. Board-level and
electromechanical subsystem mixed
analog/digital simulation is available by using
standard component models provided by
specialized CAE modeling companies or
directly from CAE software suppliers,
models developed by the designer, or both.

NCR customers are experiencing ever
improving first—pass success rates with ASICs
designed in NCR tools and simulated as
components on printed wire boards. ASICs
are proven with simulation to work within
the system before they are committed to
silicon.

NCR ASIC Digital Data Book

As circuit speeds increase with submicron
technologies, and systems are designed for
higher speeds, NCR'’s Accurate-Precision
Modeling Technology presents thc accuracy
needed for each unique design implemented
with NCR's cell-based and gate array
products. The Accurate—Precision Modeling
Technology is used for simulation and timing
analysis.

Synthesis tools provide for area and speed
optimization. Static timing analysis tools
help assure that design margins selected by
the design engincer are achieved. Timing
analysis tools supported from leading CAE
suppliers can be applied not only to the
ASIC, but also at the printed wire board
level.

CAE Tools
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NCR Supplements Popular CAE Design Tools

NCR supplements support of popular CAE CAE Design System Support
design systems with popular specialty CAE

design tools and NCR-developed = Cadence

productivity enhancement tools that provide

you with world class design systems. These NCR guarantees simulation with Verilog
CAE design systems provide the capability to and provides design packages supporting
perform ASICs within systems simulation, Cadence's Edge and Amadeus schematic
top—down design utilizing architectural capture and Veritime™ timing analysis
simulation and synthesis, hardware modeling, products. Many NCR design package
and fault grading on industry-standard options are available within the Cadence
platforms. Therefore, you have the freedom Design Framework™ environment.

to design products with NCR ASICs on the Verilog simulation is also supported with
workstation of your choice. Viewlogic and Valid schematic capture.
Following is the present list of CAE design = Viewlogic

systems and niche CAE software products

that NCR supports. NCR is continually NCR provides a design kit supporting
supporting new software; please consult Viewdraw and Viewsim/SD in its initial
NCR for current information. release. The following release will

support Viewdesign™ logic synthesis.
= Mentor Graphics

NCR guarantees simulations with Mentor
Graphics’ Concurrent Engineering
Environment. The NCR design package
supports all Mentor Graphics design tools
including: Design Consultant™ logic
synthesis and optimization, Design
Architect schematic capture, QuickSim2
simulation and VHDL debugging
environment, QuickPath™ static timing
analysis, QuickGrade probabilistic fault
grading, and QuickFault deterministic
fault grading.

CAE Tools NCR ASIC Digital Data Book
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Additional CAE Tool Support
= Synthesis:
Racal-Redac SilcSyn™

SilcSyn provides logic synthesis from a
high-level language (SDDL or VHDL
subset), netlist optimization, testability
synthesis, automatic test program
generation, and area/speed tradeoff
synthesis.

Synopsys Design Compiler™ and HDL
Compiler™

HDL Compiler provides logic synthesis
from a high-level language (Verilog HDL
or VHDL subset). Design Compiler
provides state machine synthesis, accepts
netlist or Boolean inputs, performs timing
and area optimization and includes
schematic generation.

s Schematic Capture:
Valid Logic Systems’ ValidGED
NCR provides Verilog "golden”

simulation of Valid schematics via netlist
extraction.

NCR ASIC Digital Data Book

» Logic and Fault Accelerators:
IKOS Systems’ Simulation Accelerators

NCR models are available for IKOS’ logic
and fault simulation accelerators. TKOS
supports access from the leading
schematic capture systems.

= Analog Simulator:
Analogy’s Saber™

NCR provides analog behavioral models
for the Saber analog simulator. Model
parameters can be modified by designers.

= Mixed Analog/Digital Simulator:

Analogy and Racal-Redac/HHB Systems’
Saber/CADAT (NCR DesignSim A&D)

NCR provides analog and digital models
for mixed-signal ASIC simulations.
Saber/CADAT can be accessed from both
the Mentor Graphics and Cadence
schematic capture tools.

Saber/Verilog—-XL

NCR provides analog and digital models
for mixed—signal ASIC simulations with
SABER/Verilog. Access is from both
Mentor Graphics and Cadence schematic
capture tools.

CAE Tools
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NCR VLSI Design and Verification System’s Value
Added Software

NCR standard cell and gate
array libraries

NCR provides a complete set of standard cell
and gate array libraries for capturing and
verifying your ASIC designs on popular
platforms including HP/Apollo, Sun and PCs
(IBM-compatible).

These libraries are rich in functionality and
capability. Familiar functions, such as the
82CXX and 74CXX soft macros, and easily
generated menu-—driven compiler functions,
such as ROMs, RAMs, FIFOs, and
multiplier/accumulators, contribute to ease
of design. Additionally, NCR adds to these
functions, Application Specific Functions.

Moreover, since all NCR gate array and
standard cell libraries share an extensive core
of digital functions and are contained within
the same suite of NCR Design and
Verification tools, designs can be "migrated”
between supported libraries at the schematic
or netlist level. This capability protects
engineering and product investment from
obsolescence. In other words, you can easily
migrate a VGX1500 gate array design to
V81500 standard cells for cost reduction or
to add a ROM. Or, a VS1500 standard cell
design can be easily migrated to VS700
libraries. This migration path is an
important part of NCR's plans for the
future.

The NCR libraries are compatible with many
of the industry’s leading CAE ASIC design
software vendors. Consult NCR for further
information.

CAE Tools
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NCR ViTa™™ Timing
Calculators

ViTa provides you the capability to generate
pre-layout, approximate best—/ worst—case
delays for the design based on capacitive
loading and approximate routing factors. It
also enables you to incorporate interconnect
delays calculated after layout for post—layout
simulations on your CAE workstation. All
NCR tools get delay information from ViTa.

With the ability to provide you with
post-layout accurate delays, NCR guarantees
that silicon will match the simulation results
from the supported simulator. This gives
you complete control over your design and
eliminates the necessity for NCR to perform
resimulations and your NREs will have no
CPU charges. Moreover, your workstation
will be more fully utilized because you can
perform post-layout board—level simulations.

NCR ASIC Digital Data Book



NCR ViGen™ Configurable
Compiler Functions

NCR gives you access to silicon compiler
function flexibility and densities from library
menus within your schematic capture package
to incorporate memory and multiplier
functions into your standard cell and gate
array designs. These are the ViGen
Configurable Compiler Functions. The
ability to incorporate these functions into
your designs is part of the Design and
Verification Package.

Thus, ViGen provides a new level of
ease—of-use, functional richness, and system
integration density. After each ViGen
function symbol is configured within the
schematic editor, an accurate simulation
model is created for simulation and a
specification file is created that is used by
NCR layout engineers.

For specific options in configuring the ViGen
Configurable Compiler Cells, see the
appropriate data sheets.

NCR DesignTest™ Design
Verification and Test
Development Tools

NCR provides the DesignTest suite of tools
with the Design and Verification Package to
help you ensure that the same simulation
vectors that were used for verifying the
design on the workstation can also be used
to perform "at-speed” testing of your ASIC
devices. The DesignTest tools also provide
an automatic means to enter and maintain
information relating to the ASIC device that
is being designed. There are six programs
that comprise this suite of tools: DesignSim
ATL, Verify, Worksheet, ViPac2, ViComp,
ViStrobe and DesignTest Checker.

NCR ASIC Digital Data Book

Worksheet

Worksheet provides the ability to
automatically enter, maintain, and view
ASIC design and test information for the
purposes of simulation and test pattern
development. Device and timing information
from the worksheets is provided
automatically to the other DesignTest tools,
such as ViPac2, ViStrobe, and Wisil
(DesignSim ATL).

CAE

Wisil (DesignSim ATL)

Wisil (Workstation Independent Stimulus
Input Language) is a programming language
that helps you create simulation input files
and files describing your expected output.
Because Wisil is a programming language, it
has a compiler associated with it.

Verify

Verify, a companion program to DesignSim
ATL, automatically compares the expected
outputs specified in the high—level language
to the actual outputs from the simulation.
These "expected outputs” can also be
provided from a previous run of a supported
simulator. Thus you will be able to verify a
design change, compare best—case results
with worst—case, compare pre—layout with
post-layout, etc.

Wisil and Verify can also be used to transfer
patterns between simulators and to simulate
patterns from a test program. This method
is used by NCR to provide fault grading
services which comprehend strobe placements
to more accurately grade the patterns used
on the production IC tester.

CAE Tools
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Your ASIC verification and test patterns will
also be more thoroughly documented with
Wisil. Wisil descriptions document intended
device functionality and can include
comments which will be passed through to
the simulation input stimuli for the particular
simulator and to the test program used by
NCR test engineers to verify production
devices.

Currently supported simulators for the
DesignTest tools include QuickSim,
Verilog-XL, and IKOS. Supported testers
include Sentry and Trillium.

ViPac2

ViPac2 (VLSI Pattern Checker) extracts
Sentry and Trillium patterns from the
simulation output files. The tool also
verifies that the input timings are correct and
that the input stimuli can be generated by
the tester.

CAE Tools
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ViComp

ViComp (VLSI Composite) merges best and
worst—case simulation output patterns. The
result is an ASCII-format output which
shows the designer where the data is valid for
both best— and worst—case simulations. This
information is fed to ViStrobe.

ViStrobe

ViStrobe (VLSI Strobe) assures that you have
entered proper strobe placements into
Worksheet by analyzing the results of
ViComp. This tool identifies strobe
placements which miss composite outputs
and composite pulses which are too short or
cross test periods.

DesignTest Checker

DesignTest Checker (DTC) checks to make
sure you have a complete and correct set of
Worksheet and test vector files. It detects
problems in tool usage that would otherwise
go undetected until the NCR design review
or design package submission.

NCR ASIC Digital Data Book



NetChecker Design Analysis

The NCR NetChecker provides you with
design rule checking. The tool helps ensure
first—pass of customer designs. You can run
NetChecker at both the sub-block (design
module) level and the complete design level.
NCR requires that all designs be run through
NetChecker before the Design Review.

Engineering Workstation
Compatibility

NCR has always been a leader in engineering
workstation support. This support is not a
recent development but a cornerstone of
NCR's design philosophy since we entered
the ASIC marketplace in 1981. Recognizing
the benefits of open schematic capture and
simulation tools, NCR was the first standard
cell vendor to port design systems to
engineering workstations. Customers have
been performing pre— and post-layout
simulations with NCR libraries and software
on Mentor Graphics workstations since 1983.
In 1985 test generation tools were added to
speed the design cycle. NCR has now added
support of the Cadence and Viewlogic
workstations. This capability is enabled by
porting the NCR Design and Verification
suite of tools to these systems and certifying
correct operation of the host workstation
tools and logic simulator through
sophisticated test procedures.

NCR ASIC Digital Data Book

NCR library models have been correlated
with silicon so accurately that the
performance seen with the validated
simulators is guaranteed in silicon without
any mainframe resimulations. This decreases
verification and development time. Plus it
enables designers to use their workstations to
the fullest by performing post-layout
board-level simulations.

CAE

Additional design capabilities are always
being added to each supported workstation.
Consult NCR for current information.

NCR DesignSim™v A&D Analog
and Digital Simulation

DesignSim A&D brings together two
powerful industry—standard simulators for
advanced mixed—analog/digital verification

of ASIC designs and ASIC-in-system
designs. The tool is comprised of DesignSim
A, based on the industry—leading Saber from
Analogy, Inc., and DesignSim D based on
CADAT from Racal-Redac. DesignSim A
is known for its accurate and highly graphical
simulation of analog systems. Together they
provide a powerful and accurate mixed-
analog/digital simulation.

NCR also supports SABER/Verilog—XL with
analog, digital and hyper models linking
NCR analog and digital models. Verilog—XL
is from Cadence Design Systems, Inc.

CAE Tools
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Fault Grading Overview

Fault grading is a measure of how completely
your test program checks for potential
manufacturing defects in your chip. Fault
grading reports the percentage of possible
stuck—at-one and stuck—at-zero faults in
your chip that will be detected by your test
program. Most other types of faults (e.g.,
stuck—together) will also be picked up by a
test program with a high stuck—at-fault
coverage. NCR offers two types of fault
grading services.

The cost of detecting and fixing a fault
increases by about an order of magnitude at
each step in the manufacturing process. It
costs ten times as much to find and fix a
fault at board test as it does to find it with
the chip test program. It costs ten times
more to find a fault at system test than it
does on the board, and ten times more to
find the fault in the field than at system test.
These are just the direct economic costs;
when a fault is found in the field, there are
additional costs in customer downtime and
lowered perceived quality of your product.

The fault coverage of the test programs used
at each of these steps determines how many
potential faults pass that step undetected.
These economics quickly justify the effort of
achieving high fault coverage as early on in
the process as possible, and your chip test
program is the first (and lowest cost)
opportunity to root out faults.

Typically, the patterns used for design
verification provide fault coverage of
70-85% . Since a minimum fault coverage of
85% 1is desirable, and coverage of 90% or
more is preferred, most designs require some
form of fault grading. This provides you
with information on the completeness of
your patterns and helps identify any areas
requiring additional coverage.

CAE Tools
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Fault Grading Methodologies
Deterministic

A deterministic fault grade (DFG) runs your
test patterns on the chip and stores the
result. It will then apply a fault to one net
(tie it to 0 or 1) and run the test patterns
again until a difference is found between the
output of the faulted circuit and the stored
"good chip” output. If a difference is found,
the fault is detected by the test patterns.

Although techniques can be used to
compress the process, a deterministic fault
grader must basically run the simulation
twice for each net in your circuit. This is
CPU intensive and, therefore, an expensive
and slow process. Hardware accelerators are
frequently used to speed up the job.

Probabilistic

Probabilistic fault grading (PFG) uses
mathematical algorithms that estimate the
probability that a net will be driven to a 1 or
0 state (controllability) at the same time that
a path is sensitized to propagate the result of
that change to an output pin (observability).
This probability is calculated from the
number of state changes on the relevant nets
and special transform functions for the
logical elements in the path. This net
activity information can be collected from a
single run of the test program, so the fault
grading run time is comparable to that of a
single simulation run, with only the overhead
of collecting net activity information and
calculation of the fault probabilities added.

NCR ASIC Digital Data Book



An estimated fault coverage (accurate to +
3%) and a list of faults with the poorest
observability and controllability statistics are
reported. This is not a comprehensive list of
uncovered faults, but rather a list of
candidate faults to be addressed with
additional vectors should you desire higher
fault coverage. Because of the faster run
times, probabilistic fault grading is
substantially less expensive than
deterministic.

NCR Fault Grading Options

NCR offers several fault grading alternatives.
First, library models are certified for correct
operation with fault grading tools supplied by
several vendors. Second, NCR offers both
probabilistic and deterministic fault grading
services.

NCR ASIC Digital Data Book CAE Tools
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NCR VS700 Standard Cell Library Data Sheets

Alphabetical Contents

Electrical Spccifications

Cell Name

ADD4
ADD4CS
ADFUL
AND2
AND3
AND4
ANDS
AOI211
AOI22
AOQI22
AOI22CHI
AOI31
AOI333C
AOI44C
BUF8
CCND
CCNDG
CCNR
DEC10F4
DEC10F8
DFFP
DFIPF
DFFPP
DFFPQ
DFFRMP
DFFRP
DFFRPF
DFFRPFX00

DFFRPFX04
DFFRPFX08
DFFRPFX12

DFFRPP
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Cell Description

4-Bit Adder

4-Bit Carry Select Adder

Full Adder

2-Input AND Gate

3-Input AND Gate

4-Input AND Gate

8-Input AND Gate

2-1-1 AND-OR-Invert

2-2 AND-OR-Invert

2-2 AND-OR-Invert with Complementary Outputs

2-2 AND-OR-Invert with Complementary Outputs (High Drive)
3-1 AND-OR-Invert

3-3-3 AND-OR-Invert with Complementary Outputs

4-4 AND-OR-Invert with Complementary Outputs
Noninverting Buffer (8X Drive)

Cross—Coupled NAND Latch

Gated R/S Flip—Flop

Cross—Coupled NOR Latch

1-of-4 Decoder

1-0f-8 Decoder

D Flip-Flop, Positive Edge Triggered

Fast D Flip-Flop, Positive Edge Triggered

D Flip-Flop with Parallel Data Input, Positive Edge Triggered
D Flip-Flop, Positive Edge Triggered

D Flip-Flop with Reset and Multiplexed Inputs, Positive Edge Triggered
D Flip-Flop with Reset, Positive Edge Triggered

Fast D Flip—Flop with Reset, Positive Edge Triggered

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and
Clock, with Reset Disable

D Flip-Flop with Reset and Parallel Data Input, Positive Edge Triggered

V8700 Standard Cell Library
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NCR VS700 Standard Cell Data Sheets
Alphabetical Contents

Page Cell Name Cell Description

3-66 DFFRPQ D Flip-Flop with Reset, Positive Edge Triggered

3-68 DFFRPQT D Flip-Flop with Reset and Tristate, Positive Edge Triggered

3-71 DFFRPZ D Flip-Flop with Reset, Positive Edge Triggered, Zero Setup Time
3-73 DFFRSP D Flip—-Flop with Reset and Set, Positive Edge Triggered

3-76 DFFRSPF Fast D Flip-Flop with Reset and Set, Positive Edge Triggered

3-79 DFFRSPH Buffered D Flip—Flop with Reset and Set, Positive Edge Triggered (High

Drive)
3-82 DLYCEL Delay Cell
3-83 DS1216 Schmitt Trigger
3-84 DS1218 Schmiitt Trigger
3-85 DS1238 Schmitt Trigger
3-86 DS1323 Schmitt Trigger
3-87 DS1527 Schmitt Trigger
3-88 DS1728 Schmitt Trigger
3-89 DS2028 Schmitt Trigger
3-90 DS2232 Schmitt Trigger
3-91 EXNOR 2-Input Exclusive NOR Gate
3-92 EXOR 2~Input Exclusive OR Gate
3-93 EXOR3 3-Input Exclusive OR Gate
3-94 EXORH 2-Input Exclusive OR Gate (Iligh Drive)
3-95 HBUF High Drive Noninverting Buffer
3-96 INBUF Noninverting Input Buffer
3-97 INPD Input Pad
3-98 INV Inverter
3-99 INV2 Inverter (2X Drive)
3-100 INV3 Inverter (3X Drive)
3-101 INVS8 Inverter (8X Drive)
3-102 INVH Inverter (High Drive)
3-103 INVT Tristate Inverter
3-104 INVT3 Tristate Inverter (3X Drive)
3-105 INVTH Tristate Inverter (High Drive)
3-106 IOBUF Input/Output Buffer
3-108 IOBUF8 Input/Output Buffer (8X Drive)
3-110 IOBUFM Input/Output Buffer (Medium Drive)
3-112 IOBUFS Input/Output Buffer (Small Drive)
3-114 IONPD48 48mA Open Drain Input/Output Pad
3-116 10PD2 2mA Input/Output Pad
3-118 10PrD4 4mA Input/Output Pad
3-120 IOPDS8 8mA Input/Output Pad
3-122 IOPD16 16mA Input/Output Pad
3-124 I0PD24 24mA Input/Output Pad

V8700 Standard Cell Library NCR ASIC Digital Data Book



NCR VS700 Standard Cell Data Sheets
Alphabetical Contents

Page Ccll Name Cell Description

3-126 10PPD2 2mA Input/Output Pad with Pullup/Pulldown Port
3-128 10rPD4 4mA Input/Output Pad with Pullup/Pulldown Port
3-130 10PPD8 8mA Input/Output Pad with Pullup/Pulldown Port
3-132 10rrpi6 16mA Input/Output Pad with Pullup/Pulldown Port
3-134 10PPD24 24mA Input/Output Pad with Pullup/Pulldown Port
3-136 IPPD Input Pad with Pullup/Pulldown Port

3-137 JKFFRP J-K Flip-Flop with Reset, Positive Edge Triggered

3-140 JKFFRSN J-K Flip-Flop with Reset and Set, Negative Edge Triggered
3-143 JKFFRSNF  Fast J-K Flip-Flop with Reset and Set, Negative Edge Triggered
3-146 JKFFRSP J-K Flip-Flop with Reset and Sct, Positive Edge Triggered
3-149 JKFFRSPF Fast J-K Flip~Flop with Resct and Set, Positive Edge Triggered

w
-
-
w
o0
g2
L a
>a
=
=
w

3-152 LATP Transparent Latch, Positive Edge Triggered

3-154 LATPF Fast Transparent Latch, Positive Edge Triggered

3-156 LATPQ Transparent Latch, Positive Edge Triggered

3-158 LATPQT Transparent Latch with Tristate, Positive Edge Triggered
3-161 LATRP Transparent Latch with Reset, Positive Edge Triggered
3-164 LATRPF Fast Transparent Latch with Reset, Positive Edge Triggered

3-166 LATRPII D Latch with Reset and Enable (High Drive)
3-168 LATRPQ Transparent Latch with Reset, Positive Edge Triggered
3-170 LATRPQT Transparent Latch with Reset and Tristate, Positive Edge Triggered

3-173 LATRTP Transparent Latch with Reset, Tristate, Positive Edge Triggered
3-175 MBUF Medium Drive Buffer

3-176 MUX2 2-Input Multiplexer

3-178 MUX2I1 2-Input Multiplexer (High Drive)

3-180 MUX2T0O1 2-Input Multiplexer with Separate Sclects

3-182 MUX4C 4-Input Multiplexer with Complementary Outputs

3-184 NAN?2 2-Input NAND Gate

3-185 NAN2C 2-Input NAND Gate with Complementary Outputs

3-186 NAN2CIHI 2-Input NAND Gate with Complementary Outputs (High Drive)
3-187 NAN2H 2-Input NAND Gate (High Drive)

3-188 NAN3 3-Input NAND Gate

3-189 NAN3C 3-Input NAND Gate with Complementary Outputs

3-190 NAN3IL 3-Input NAND Gate (IHigh Drive)

3-191 NAN4 4-Input NAND Gate

3-192 NAN4IH 4-Input NAND Gatc (Iligh Drive)

3-193 NANS S-Input NAND Gate

3-194 NANSC 5-Input NAND Gate with Complementary Outputs

3-195 NANG6 6-Input NAND Gate

3-196 NOR2 2-Input NOR Gate

3-197 NOR2C 2-Input NOR Gate with Complementary Outputs

3-198 NOR2CH 2-Input NOR Gate with Complementary Outputs (High Drive)
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Page Cell Name Cell Description

3-199 NOR2H 2-Input NOR Gate (High Drive)

3-200 NOR3 3-Input NOR Gate

3-201 NOR3C 3-Input NOR Gate with Complementary Outputs
3-202 NOR3H 3-Input NOR Gate (High Drive)

3-203 NOR4 4-Input NOR Gate

3-204 NORSC 5-Input NOR Gate with Complementary Outputs
3-205 OAI22 2-2 OR-AND-Invert

3-206 OAI22C 2-2 OR-AND-Invert with Complementary Qutputs
3-207 OAI31 3-1 OR-AND-Invert

3-208 OAI333C 3-3-3 OR-AND-Invert with Complementary Outputs
3-209 OAI4333 4-3-3-3 OR-AND-Invert

3-210 ODPD2 2mA 5V Open-Drain Output Pad

3-211 ODPD4 4mA 5V Open-Drain Output Pad

3-212 ODPD8 8mA 5V Open-Drain Output Pad

3-213 ODPD16 16mA 5V Open—Drain Output Pad

3-214 ODPD24 24mA 5V Open-Drain Output Pad

3-215 ODPD48 48mA 5V Open—Drain Output Pad

3-216 ONPD2 2mA 7V Open-Drain Pad Cell

3-217 ONPD4 4mA 7V Open-Drain Pad Cell

3-218 ONPDS8 8mA 7V Open—-Drain Pad Cell

3-219 ONPD16 16mA 7V Open-Drain Pad Cell

3-220 ONPD24 24mA 7V Open-Drain Pad Cell

3-221 OPD2 2mA Output Pad

3-222 OPD4 4mA Output Pad

3-223 OPD8 8mA Output Pad

3-224 OPD16 16mA Output Pad

3-225 OPD24 24mA Output Pad

3-226 OPPD2 2mA Tristate Output Pad with Pullup/Pulldown Port
3-228 OPPD4 4mA Tristate Output Pad with Pullup/Pulldown Port
3-230 OPPDS8 8mA Tristate Output Pad with Pullup/Pulldown Port
3-232 OPPD16 16mA Tristate Qutput Pad with Pullup/Pulldown Port
3-234 OPPD24 24mA Tristate Output Pad with Pullup/Pulldown Port
3-236 OR2 2-Input OR Gate

3-237 OR3 3-Input OR Gate

3-238 OR4 4-Input OR Gate

3-239 OR8 8-Input OR Gate

3-240 OSCP General Purpose Oscillator

3-242 OTPD2 2mA Tristate Output Pad

3-243 OTPD4 4mA Tristate Output Pad

3-244 OTPDS8 8mA Tristate Output Pad

3-245 OTPD16 16mA Tristate Output Pad
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Page Cell Name Cell Description

3-246 OTPD24 24mA Tristate Output Pad

3-247 OUTINV Output Inverter

3-248 PAR4 4-Bit Parity Checker

3-250 PCL2 Two-Phase Clock

3-251 PD30 30pA N-Channel Pulldown Device

3-252 POR Power on Reset

3-255 PPD25 25puA N-Channel Pulldown Device 3
3-257 PPD100 100pA N-Channel Pulldown Device 8§
3-259 PPD200 200pA N-Channel Pulldown Device 2 E
3-261 PPD400 400pA N-Channel Pulldown Device 3
3-263 PPD800 800pA N-Channcl Pulldown Device *
3-265 PPD1600 1600pA N-Channel Pulldown Device

3-267 PPU25 25pA P-Channel Pullup Device

3-269 PPU100 100pA P-Channel Pullup Device

3-271 PPU200 200pA P-Channel Pullup Device

3-273 PPU400 400pA P-Channel Pullup Device

3-275 PPU800 800pA P-Channel Pullup Device

3-277 PPU1600 1600pA P-Channel Pullup Device

3-279 PU30 30pA P-Channel Pullup Device

3-280 SBUF Small Drive Buffer

3-281 SRP Shift Register, Positive Edge Triggered

3-283 TBUF Noninverting Tristate Buffer

3-284 TBUF3 Noninverting Tristate Buffer

3-285 TBUFP Noninverting Tristate Buffer

3-286 TFFRP Toggle Enable Flip-Flop with Reset

3-288 TFFRPF Fast Toggle Enable Flip-Flop with Reset

3-290 TFFRPP Toggle Enable Flip-Flop with Reset and Synchronous Parallel Load
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Simple Logic Cells

Page Cell Name Cell Description

3-10 AND2 2-Input AND Gate 3
3-11  AND3 3-Input AND Gate g
3-12 AND4 4-Input AND Gate ZE
3-13 ANDS8 8-Input AND Gate F
3-14 AOIR11 2-1-1 AND-OR-Invert <
3-15 AOI22 2-2 AND-OR-Invert
3-16 AOI22C 2-2 AND-OR-Invert with Complementary Outputs
3-17 AOI22CH 2-2 AND-OR-Invert with Complementary Outputs (High Drive)
3-18 AOI3 3-1 AND-OR-Invert
3-19 AOI333C 3-3-3 AND-OR-Invert with Complementary Outputs
3-20 AOI44C 4-4 AND-OR-Invert with Complementary Outputs
3-91 EXNOR 2-Input Exclusive NOR Gate
3-92 EXOR 2-Input Exclusive OR Gate
3-93 EXOR3 3-Input Exclusive OR Gate
3-94 EXORH 2-Input Exclusive OR Gate (High Drive)
3-98 INV Inverter
3-99 INV2 Inverter (2X Drive)
3-100 INV3 Inverter (3X Drive)
3-101 INVS8 Inverter (8X Drive)
3-102 INVH Inverter (High Drive)
3-184 NAN2 2-Input NAND Gate
3-185 NAN2C 2-Input NAND Gate with Complementary Outputs
3-186 NAN2CH 2-Input NAND Gate with Complementary Outputs (High Drive)
3-187 NAN2H 2-Input NAND Gate (High Drive)
3-188 NAN3 3-Input NAND Gate
3-189 NAN3C 3-Input NAND Gate with Complementary Outputs
3-190 NAN3H 3-Input NAND Gate (High Drive)
3-191 NAN4 4-Input NAND Gate
3-192 NAN4H 4-Input NAND Gate (High Drive)
3-193 NANS S5-Input NAND Gate
3-194 NANSC 5-Input NAND Gate with Complementary Outputs
3-195 NANG6 6-Input NAND Gate
3-196 NOR2 2-Input NOR Gate
3-197 NOR2C 2-Input NOR Gate with Complementary Outputs

3-198 NOR2CH 2-Input NOR Gate with Complementary Outputs (High Drive)
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Page Cell Name Cell Description

3-199 NOR2H 2-Input NOR Gate (High Drive)

3-200 NOR3 3-Input NOR Gate

3-201 NOR3C 3-Input NOR Gate with Complementary Outputs
3-202 NOR3H 3-Input NOR Gate (High Drive)

3-203 NOR4 4-Input NOR Gate

3-204 NORSC 5-Input NOR Gate with Complementary Outputs
3-205 OAI22 2-2 OR-AND-Invert

3-206 OAI22C 2-2 OR-AND-Invert with Complementary Outputs
3-207 OAI3l 3-1 OR-AND-Invert

3-208 OAI333C 3-3-3 OR-AND-Invert with Complementary Qutputs
3-209 OAI4333 4-3-3-3 OR-AND-Invert

3-236 OR2 2-Input OR Gate

3-237 OR3 3-Input OR Gate

3-238 OR4 4-Input OR Gate

3-239 ORS8 8-Input OR Gate

Buffers

Page Cell Name Cell Description

3-21 BUF8 Noninverting Buffer (8X Drive)
3-83 DS1216 Schmitt Trigger
3-84 DS1218 Schmitt Trigger
3-85 DS1238 Schmitt Trigger
3-86 DS1323 Schmitt Trigger
3-87 DS1527 Schmitt Trigger
3-88 DS1728 Schmitt Trigger
3-89 DS2028 Schmitt Trigger
3-90 DS2232 Schmitt Trigger
3-95 HBUF High Drive Noninverting Buffer
3-96 INBUF Noninverting Input Buffer
3-106 IOBUF Input/Output Buffer
3-108 IOBUF8 Input/Output Buffer (8X Drive)
3-110 IOBUFM Input/Output Buffer (Medium Drive)
3-112 IOBUFS Input/Output Buffer (Small Drive)
3-175 MBUF Medium Drive Buffer
3-247 OUTINV Output Inverter
3-250 PCL2 Two-Phase Clock
3-280 SBUF Small Drive Buffer
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Latches

Page Cell Name Cell Description

3-22 CCND Cross—Coupled NAND Latch

3-26 CCNR Cross—Coupled NOR Latch
3-152 LATP Transparent Latch, Positive Edge Triggered
3-154 LATPF Fast Transparent Latch, Positive Edge Triggered
3-156 LATPQ Transparent Latch, Positive Edge Triggered 3
3-158 LATPQT Transparent Latch with Tristate, Positive Edge Triggered g§
3-161 LATRP Transparent Latch with Resct, Positive Edge Triggered Z’E
3-164 LATRPF Fast Transparent Latch with Reset, Positive Edge Triggered E

3-166 LATRPH D Latch with Reset and Enable (High Drive)

3-168 LATRPQ Transparent Latch with Reset, Positive Edge Triggered

3-170 LATRPQT Transparent Latch with Reset and Tristate, Positive Edge Triggered
3-173 LATRTP Transparent Latch with Reset, Tristate, Positive Edge Triggered

Shift Registers
Page Cell Name Cell Description

3-281 SRP Shift Register, Positive Edge Triggered

Decoders and Multiplexers
Page Cell Name Cecll Description

3-28 DEC10F4 1-of-4 Decoder
3-30 DEC10F8 1-of-8 Decoder

3-176 MUX2 2-Input Multiplexer

3-178 MUX2HT 2-Input Multiplexer (High Drive)

3-180 MUX2TO1 2-Input Multiplexer with Separate Selects

3-182 MUX4C 4-Input Multiplexer with Complementary Qutputs
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Flip—Flops

Page

3-24
3-32
3-34
3-36
3-39
3-41
3-43
3-45
3-47

3-51
3-55
3-59

3-63
3-66
3-68
3-71
3-73
3-76
3-79

3-137
3-140
3-143
3-146
3-149
3-286
3-288
3-290

Cell Name

CCNDG
DFFP
DFFPF
DFFPP
DFFPQ
DFFRMP
DFFRP
DFFRPF
DFFRPFX00

DFFRPFX04
DFFRPFX08
DFFRPFX12

DFFRPP
DFFRPQ
DFFRPQT
DFFRPZ
DFFRSP
DFFRSPF
DFFRSPH

JKFFRP
JKFFRSN
JKFFRSNF
JKFFRSP
JKFFRSPF
TFFRP
TFFRPF
TFFRPP

V8700 Standard Cell Library

Cell Description

Gated R/S Flip-Flop

D Flip-Flop, Positive Edge Triggered

Fast D Flip-Flop, Positive Edge Triggered

D Flip-Flop with Parallel Data Input, Positive Edge Triggered

D Flip-Flop, Positive Edge Triggered

D Flip-Flop with Reset and Multiplexed Inputs, Positive Edge Triggered
D Flip-Flop with Reset, Positive Edge Triggered

Fast D Flip-Flop with Reset, Positive Edge Triggered

Fast D Flip—Flop, Positive Edge Triggered, with Multiplexed Data and Clock,
with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and Clock,
with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and Clock,
with Reset Disable

Fast D Flip-Flop, Positive Edge Triggered, with Multiplexed Data and Clock,
with Reset Disable

D Flip-Flop with Reset and Parallel Data Input, Positive Edge Triggered
D Flip-Flop with Reset, Positive Edge Triggered

D Flip—Flop with Reset and Tristate, Positive Edge Triggered

D Flip-Flop with Reset, Positive Edge Triggered, Zero Setup Time

D Flip-Flop with Reset and Set, Positive Edge Triggered

Fast D Flip-Flop with Reset and Set, Positive Edge Triggered

Buffen)-ed D Flip-Flop with Reset and Set, Positive Edge Triggered (High
Drive

J-K Flip-Flop with Reset, Positive Edge Triggered

J-K Flip-Flop with Reset and Set, Negative Edge Triggered

Fast J-K Flip—Flop with Reset and Set, Negative Edge Triggered
J-K Flip-Flop with Reset and Set, Positive Edge Triggered

Fast J-K Flip-Flop with Reset and Set, Positive Edge Triggered
Toggle Enable Flip-Flop with Reset

Fast Toggle Enable Flip—Flop with Reset

Toggle Enable Flip-Flop with Reset and Synchronous Parallel Load
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Special Function Cells

Page Cell Name Cell Description

3-1 ADD4 4-Bit Adder

34 ADD4CS 4-Bit Carry Select Adder

3-8 ADFUL Full Adder

3-82 DLYCEL Delay Cell

3-240 oscp General Purpose Oscillator g
3-248  PAR4 4-Bit Parity Checker g8
3-251 PD30 30pA N-Channel Pulldown Device s 3
3-252 POR Power on Reset -
3-255 PPD25 25pA N-Channel Pulldown Device *
3-257 PPD100 100pA N-Channel Pulldown Device
3-259 PPD200 200pA N-Channel Pulldown Device
3-261 PPD400 400pA N-Channel Pulldown Device
3-263 PPD800 800pA N-Channel Pulldown Device
3-265 PPD1600 1600pA N-Channel Pulldown Device
3-267 PPU25 25pA P-Channel Pullup Device
3-269 PPU100 100pA P-Channel Pullup Device
3-271 PPU200 200pA P-Channel Pullup Device
3-273 PPU400 400pA P-Channel Pullup Device
3-275 PPUS800 800pA P-Channel Pullup Device
3-271 PPU1600 1600pA P-Channel Pullup Device
3-279 PU30 30pA P-Channel Pullup Device

Tristate Elements

Page Cell Name Cell Description

3-103 INVT Tristate Inverter

3-104 INVT3 Tristate Inverter (3X Drive)
3-105 INVTH Tristate Inverter (High Drive)
3-283 TBUF Noninverting Tristate Buffer
3-284 TBUF3 Noninverting Tristate Buffer
3-285 TBUFP Noninverting Tristate Buffer
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Input/Output Cells

Page

3-97
3-114
3-116
3-118
3-120
3-122
3-124
3-126
3-128
3-130
3-132
3-134
3-136
3-210
3-211
3-212
3-213
3-214
3-215
3-216
3-217
3-218
3-219
3-220
3-221
3-222
3-223
3-224
3-225
3-226
3-228
3-230
3-232
3-234
3-242
3-243
3-244
3-245
3-246

V8700 Standard Cell Library

Cell Name

INPD
IONPD48
I0PD2
10PD4
10PD8
1I0PD16
10PD24
10PPD2
1I0rrD4
I0PPDS8
I0PrD16
10PPD24
IPPD
ODPD2
ODPD4
ODPD8
ODPD16
ODPD24
ODPD48
ONPD2
ONPD4
ONPDS8
ONPD16
ONPD24
OPD2
OPD4
Oorps
OPD16
OPD24
orrD2
OPPD4
OPPD8
OPPD16
OorrbD24
OTPD2
OTPD4
OTPD8
OTPD16
OTPD24

Cell Description

Input Pad

48mA Open Drain Input/Output Pad

2mA Input/Output Pad

4mA Input/Output Pad

8mA Input/Output Pad

16mA Input/Output Pad

24mA Input/Output Pad

2mA Input/Output Pad with Pullup/Pulldown Port
4mA Input/Output Pad with Pullup/Pulldown Port
8mA Input/Output Pad with Pullup/Pulldown Port
16mA Input/Output Pad with Pullup/Pulldown Port
24mA Input/Output Pad with Pullup/Pulldown Port
Input Pad with Pullup/Pulldown Port

2mA 5V Open-Drain Output Pad

4mA 5V Open-Drain Output Pad

8mA 5V Open-Drain Output Pad

16mA 5V Open-Drain Output Pad

24mA 5V Open—Drain Output Pad

48mA 5V Open-Drain Output Pad

2mA 7V Open-Drain Output Pad

4mA 7V Open-Drain Output Pad

8mA 7V Open-Drain Output Pad

16mA 7V Open-Drain Output Pad

24mA 7V Open-Drain Output Pad

2mA OQutput Pad

4mA Output Pad

8mA Output Pad

16mA Output Pad

24mA Output Pad

2mA Tristate Output Pad with Pullup/Pulldown Port
4mA Tristate Output Pad with Pullup/Pulldown Port
8mA Tristate Output Pad with Pullup/Pulldown Port
16mA Tristate Output Pad with Pullup/Pulldown Port
24mA Tristate Output Pad with Pullup/Pulldown Port
2mA Tristate Output Pad

4mA Tristate Output Pad

8mA Tristate Output Pad

16mA Tristate Qutput Pad

24mA Tristate Output Pad
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Electrical Specifications

DC Characteristics

Guaranteed Limit

[7/]
Sym Parameter VDD | 0 to 70°C —40 to 85°C | —55 to 1256°C | Unit 5
(3]
VIH  |Minimum high-level 4.5 2.0 2.0 2.0 Sa
\ nag
(T |Input voltage 5.5 2.0 2.0 2.0 "2
=
ViL Maximum low—-level 4.5 0.8 0.8 0.8 @
\
(TTL) |!nput voltage 5.5 0.8 0.8 0.8
VIH Minimum high—level 4.5 3.15 3.15 3.15
\
(cmos) | Input voltage 5.5 3.85 3.85 3.85
VIL Maximum low-level 4.5 1.35 1.35 1.35
Vv
(cmos) | Input voltage 5.5 1.65 1.65 1.65
Minimum high-level 4.5 4.4 4.4 4.4
VOH Output Voltage Vv
Any buffer, Ipy = —20pa 5.5 5.4 5.4 5.4

Minimum high—-level
Source Current, Vgy = 2.4V

2mA buffer 2.0 2.0 2.0
I 4mA buffer 4.0 4.0 4.0
O | 8mA buffer 4.5 8.0 8.0 8.0 mA
16mA buffer 16.0 16.0 16.0
24mA buffer 24.0 24.0 21.8
48mA buffer n/a n/a n/a
Maximum low-level 4.5 0.1 0.1 0.1
VoL Output Voltage \"
Any buffer, In| = 20pa 5.5 0.1 0.1 0.1
Minimum low—-level
Sink Current, Vg = 0.4V
2mA buffer 2.0 2.0 2.0
| 4mA buffer 4.0 4.0 4.0
oL 8mA buffer 8.0 8.0 8.0 mA
16mA buffer 16.0 16.0 16.0
24mA buffer 24.0 24.0 20.6
48mA buffer 48.0 48.0 46.6
IIN Maximum input leakage current 5.5 +10 +10 +20 A
Toz Maximum output leakage current 5.5 +10 +10 +20 uA
NCR ASIC Digital Data Book V8700 Standard Cell Library
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Absolute Maximum Ratings*

Symbol Parameter Value Unit
Vb DC power supply voltage -0.5t07.0 Y
VIN, VouTt DC input, output voltage -0.5 to Vpp+0.5 Vv
I DC current drain
Vpp and Vss pins 100 mA
TsTGQ Storage temperature -55 to 150 °C
T Lead temperature (less than 10 second soldering) 250 °C
ToPER Operating temperature
Commercial 0to 70 oG
Industrial —40 to 85
Military -55to 125

* Stresses beyond those listed in the "Absolute Maximum Ratings” table may cause physical
damage to a device and should be avoided. This table does not imply that operation at
conditions above those listed in the "Recommended Operating Conditions” is possible. This is a
stress rating and operation of a device at or above this rating for an extended period may cause
failure or affect reliability.

Recommended Operating Conditions

Symbol Parameter Minimum Maximum Unit
Vbp DC power supply voltage 3.0 6.0 \
VIN. VOUT DC input, output voltage 0 VbD \
V8700 Standard Cell Library NCR ASIC Digital Data Book
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ADDA4

4—-Bit Adder

The ADD4 is a four-bit, asynchronous, ripple

adder with carry-in/carry—out function. See the _e1
ADDA4CS data sheet for application notes. _lno
Inputs: Cl, A0, BO, A1, B1, A2, ---80 S0 —
B2, A3, B3 —pt . St
Outputs: SO, S1, S2, S3, CO —Bl o S2—
Input Cap.: Cl: 0.251 —R2 2 s3— "
AO: 0.249 —B2 co— o
BO: 0.241 —1n3 s
A1: 0.210 —1B3 Z’E
B1: 0.217 z
A2: 0.134 &
B2: 0.136
A3: 0.133
B3: 0.132 pF
Timing
Constants: K = 0.08ns
McLH = 0.367 McHL = 0.323
Process
Derating: B =066 N=1.00 W=1.40
Cell Size: 108.0 grids wide, 13.4 grids high
(Input tr,ty= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Ta=25C Ta=70C TA=85C Ta=125C
tPLH A0 to CO 2.25 4,22 4.40 4,94
tPHL 2.19 4.11 4.28 4.81
tPLH A1 to CO 1.94 3.64 3.80 4.26
tPHL 2.03 3.81 3.98 4.46
tPLH A2 to CO 1.63 3.06 3.20 3.59
tPHL 1.79 3.36 3.51 3.94
tPLH A3 to CO 1.10 2.08 2.17 2.44
tPHL 1.30 2.45 2.56 2.87
tPLH B0 to CO 2.26 4.25 4.43 4.98
tPHL 2.18 4.09 4.27 4.79
tPLH B1 to CO 2.02 3.79 3.95 4.44
tPHL 2.05 3.84 4.01 4.50
tpLH B2 to CO 1.66 3.13 3.26 3.66
tPHL 1.81 3.40 3.55 3.98
tPLH B3 to CO 1.14 2.16 2.25 2.53
tPHL 1.32 2.48 2.58 2.90
tPLH Cl to CO 2.28 4.28 4.46 5.01
tPHL 2.19 4.10 4.28 4.80
teLH Cl to SO 0.979 1.85 1.93 2.17
tPHL 0.759 1.44 1.50 1.69
tPLH Cl to S1 1.32 2.49 2.60 2.92
tPHL 1.23 2.31 2.41 2.71
Timing characteristics (Sheet 1 of 2)
NCR ASIC Digital Data Book VS700 Standard Cell Library
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ADD4

(Input tr,ts= 0.5ns nominal, C= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
TA=25c TA=70C TA=35C Tao=125C
tPLH Cl to S2 1.85 3.47 3.62 4.06
tPHL 1.75 3.30 3.44 3.86
tPLH Cl to S3 2.38 4.47 4.66 5.24
tPHL 2.28 4.28 4.46 5.01
tPLH A0,B0 to SO 1.21 2.28 2.37 2.67
tPHL 0.908 1.72 1.79 2.01
tPLH A0,B0 to S1 1.22 2.31 2.41 2.71
tPHL 1.08 2.05 2.14 2.40
teLH A0,B0 to S2 1.74 3.27 3.41 3.83
tPHL 1.61 3.03 3.15 3.54
tPLH A0,B0 to S3 2.26 4.25 4.43 4.97
tPHL 2.14 4.02 4.20 4.71
tPLH A1,B1 to S1 1.60 3.01 3.14 3.52
tPHL 1.10 2.07 2.16 2.43
tPLH A1,B1 to S2 1.59 2.99 3.12 3.50
tPHL 1.35 2.55 2.66 2.99
tPLH A1,B1 to S3 2.11 3.97 4.14 4.64
tPHL 1.89 3.55 3.70 4.16
tPLH A2,B2 to S2 1.61 3.03 3.16 3.55
tPHL 1.10 2.07 2.16 2.43
tPLH A2,B2 to S3 1.88 3.54 3.69 4.14
tPHL 1.54 2.90 3.02 3.40
tPLH A3,B3 to S3 1.61 3.03 3.16 3.55
tPHL 1.12 2.1 2.20 2.47

Timing characteristics (Sheet 2 of 2)

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B

tPLH A0 to CO 2.02 0.747
tPHL 1.94 1.14

tPLH A1 to CO 1.71 0.773
tPHL 1.79 1.05
tPLH A2 to CO 1.40 0.747
tPHL 1.54 1.13
tPLH A3 to CO 0.873 0.747
tPHL 1.06 1.05
tPLH B0 to CO 2.04 0.747
tPHL 1.93 1.11

tPLH B1 to CO 1.79 0.667
tPHL 1.80 1.07

tPLH B2 to CO 1.43 0.740
tPHL 1.56 1.11

tPLH B3 to CO 0.914 0.740
tPHL 1.08 1.03

tPLH Cl to CO 2.05 0.760

Delay coefficients (Sheet 1 of 2)
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ADD4

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPHL 1.94 1.11
tPLH Cl to SO 0.548 2.77
tPHL 0.481 1.42
tPLH Cl to S1 0.908 2.61
teHL 0.938 1.54
tPLH Cl to S2 1.43 2.57
tPHL 1.47 1.50
teLH Cl to S3 1.97 2.63 g
tPHL 1.99 1.49 o8
tPLH A0,B0 to SO 0.875 1.76 29
tPHL 0.618 1.55 2=
tPLH A0,BO to S1 0.884 1.87 F
tPHL 0.829 1.20 »
tPLH A0,BO to S2 1.40 1.85
tPHL 1.36 1.18
tPLH A0,BO to S3 1.92 1.85
tPHL 1.89 1.18
tPLH A1,B1 to S1 1.17 2.73
tPHL 0.821 1.42
tPLH A1,B1 to S2 1.25 1.87
tPHL 1.10 1.19
trPLH A1,B1 to S3 1.77 1.88
teHL 1.63 1.19
tPLH A2,B2 to S2 1.17 2.90
tPHL 0.828 1.35
tPLH A2,B2 to S3 1.55 1.79
tPHL 1.29 1.20
trLH A3,B3 to S3 1.18 2.79
tPHL 0.860 1.22

Delay coefficients (Sheet 2 of 2)

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
SO 0.531 5.14 0.332 2.51
S1 0.595 5.36 0.376 2.31
S2 0.587 5.20 0.343 2.31
S3 0.594 5.11 0.334 2.30
CcO 0.227 1.39 0.156 1.87

Rise/Fall time coefficients for the next cell

NCR ASIC Digital Data Book V8700 Standard Cell Library
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ADDA4CS

4-—Bit Carry Select Adder

The ADDA4CS is a four-bit adder with carry-in/

carry—out function optimized for fast carry—in to _e1

carry—out and sum propagation delay. _lae

Inputs: Cl, A0, BO, A1, B1, A2, —pe & so—
B2, A3, B3 —p1 5 sii—

Outputs: SO, S1, S2, S3, CO —Bl o s2—

Input Cap.: Cl: 0.188 —R2 g S3|—
A0: 0.246 —B2 co r—
BO: 0.248 —A3
A1: 0.212 —iB3
B1: 0.216
A2: 0.135
B2: 0.138
A3: 0.133
B3: 0.135 pF

Timing

Constants: K = 0.08ns
McLH = 0.550 McHL = 0.290

Process

Derating: B=0.66 N=1.00 W=1.40

Cell Size: 181.0 grids wide, 14.4 grids high

(Input tr,ts= 0.5ns nominal, C.= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.8V
Tp=25C TA=70C Tpo=85C | Tp=125C
tPLH A0 to CO 2.70 5.08 5.29 5.94
tPHL 2.44 4.57 4.77 5.35
tPLH A1 to CO 2.44 4.59 4.79 5.38
tPHL 2.64 4.95 5.16 5.79
tPLH A2 to CO 2.31 4.36 4.54 5.10
tpHL 2.56 4.81 5.01 5.63
tPLH A3 to CO 1.78 3.36 3.50 3.93
tPHL 2.05 3.84 4.00 4.49
trPLH B0 to CO 2.57 4.83 5.04 5.66
tPHL 2.74 5.14 5.36 6.02
tPLH B1 to CO 2.51 4.71 4.92 5.52
tPHL 2.66 4.98 5.19 5.83
trLH B2 to CO 2.35 4.43 4.62 5.19
tPHL 2.59 4.85 5.06 5.68
tPLH B3 to CO 1.82 3.43 3.58 4.02
tPHL 2.06 3.86 4.02 4.52
tPLH Cl to CO 0.642 1.24 1.29 1.45
tPHL 0.521 0.994 1.04 1.17
tPLH Cl to SO 1.63 3.08 3.21 3.61
tPHL 1.34 2.51 2.62 2.94
tPLH Cl to S1 1.37 2.59 2.70 3.04
tPHL 1.38 2.59 2.70 3.03
Timing characteristics (Sheet 1 of 2)
V8700 Standard Cell Library NCR ASIC Digital Data Book
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ADDA4CS

(Input tr,tr= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V

TA=25C TA=7OC TA=85C TA=125C
tPLH Clto S2 1.35 2.55 2.66 2.99
tPHL 1.37 2.57 2.68 3.01
tPLH Clto S3 1.35 2.55 2.66 2.99
tPHL 1.37 2.57 2.68 3.01
tPLH A0,BO to SO 1.26 2.38 2.48 2.79
tPHL 0.903 1.70 1.78 2.00 *
tPLH A0,B0 to S1 2.36 4.45 4.64 5.21 3
tPHL 1.70 3.20 3.33 3.74 S g
tPLH A0,BO to S2 2.90 5.45 5.69 6.38 e
tPHL 2.23 418 4.36 4.89 =g
tpLH A0,BO to S3 3.42 6.42 6.70 7.52 S
tPHL 2.76 5.18 5.40 6.06
tPLH A1,B1 to St 2.04 3.84 4.00 4.50
tPHL 1.84 3.45 3.59 4.03
tPLK A1,B1 to S2 2.76 519 5.41 6.07
tPHL 2.19 411 4.28 4.81
tPLH A1,B1 to S3 3.29 6.18 6.44 7.23
tPHL 2.73 5.11 5.33 5.98
tpLH A2,B2 to S2 2.05 3.86 4.02 4.52
tPHL 1.87 3.50 3.65 410
[ A2,B2 to S3 3.24 6.08 6.34 7.12
tPHL 2.57 4.82 5.02 5.64
tPLH A3,B3 to S3 2.03 3.82 3.99 4.48
tPHL 1.86 3.50 3.65 4.09

Timing characteristics (Sheet 2 of 2)

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B

tPLH A0 to CO 2.39 0.800
tPHL 2.21 1.04
tPLH A1 to CO 2.16 0.513
tPHL 2.41 1.03
tPLH A2 to CO 2.03 0.487
tPHL 2.34 1.06
tPLH A3 to CO 1.50 0.480
tPHL 1.82 1.09
tPLH BO to CO 2.27 0.700
tPHL 2.52 1.01

tPLH B1 to CO 2.23 0.480
tPHL 2.43 1.10

tPLH B2 to CO 2.08 0.440
tPHL 2.35 1.13

trLH B3 to CO 1.54 0.453
tPHL 1.82 1.12

tPLH Cl to CO 0.336 0.747

Delay coefficients (Sheet 1 of 2)

NCR ASIC Digital Data Book V8700 Standard Cell Library
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ADDA4CS

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPHL 0.291 1.09
tPLH Cl to SO 1.15 2.50
tPHL 1.06 1.51
tPLH Cl to S1 1.05 0.913
tPHL 1.16 0.953
trLH Cl to S2 1.03 0.880
tPHL 1.15 0.993
tPLH Cl to S3 1.03 0.880
tPHL 1.14 1.01
tPLH A0,BO to SO 0.851 1.73
tPHL 0.632 1.49
trLH A0,B0 to S1 2.03 0.993
tPHL 1.48 1.00
tPLH A0,B0 to S2 2.58 0.913
tPHL 2.01 0.947
tPLH A0,BO to S3 3.10 0.933
tPHL 2.54 0.967
tPLH A1,B1 to S1 1.72 0.853
tPHL 1.61 1.01
tPLH A1,B1 to S2 2.44 0.853
tPHL 1.97 1.03
tPLH A1,B1 to S3 2.95 1.05
tPHL 2.50 1.03
tPLH A2,B2 to S2 1.71 1.02
tPHL 1.64 1.01
tPLH A2,B2 to S3 2.92 0.873
tPHL 2.36 0.913
trLH A3,B3 to S3 1.71 0.880
tPHL 1.64 0.967

Delay coefficients (Sheet 2 of 2)

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
S0 0.541 5.14 0.400 2.47
S1 0.223 1.37 0.247 1.16
S2 0.221 1.39 0.243 1.15
S3 0.219 1.38 0.239 1.16
co 0.146 0.931 0.154 1.85

Rise/Fall time coefficients for the next cell

V8700 Standard Cell Library NCR ASIC Digital Data Book
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ADDA4CS

The ADD4 and ADDA4CS standard cells offer the designer a performance or cell area choice. The
ADD4 is a 4-bit ripple adder with a maximum propagation delay of 2.5ns under nominal conditions.
The ADDA4CS cell is optimized to provide carry—in to carry—out and sum times less than 1 and 2ns,
respectively, for nominal conditions.

Cascading ADDA4CS adders with the ADD4 (as shown in the following figure) allows for 16— and
32-bit nominal add times of less than 6 and 1lns, respectively. Speed may be traded off for cell area
by using only ADD4 cells.

c1 —1I
RO ——AO
BO —BO  SB—— SO
Al —Al o S1}——S1
Bl —Bl1a S2}——s2

A2 A2 2 s3 s3

B2 ——B2 co
A3 ——A3 “

B3 ——B3

AY
BuY
AS
BS
A6
B6
A7
B7

SO—— Su
S1——S5
Se
S3
co

w
(o2}

ADDUCS
w
~

DWW — — O O —

r__J

DV DO

A8
B8
AS
BS
A10
B10O
A1l
B11

SO—— S8
S1——S8
Se——S10
S3——S11

co
—Ic

I

A12 0

B12 0 SB——S12

A13 119 S1——sS13
15
e

ADDYCS

@ 3
WWNHN==O0 O

B13 Se——Si1u
A1Y A S3 S15
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A1S 13
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ADFUL

Full Adder
The ADFUL is a single-bit asynchronous adder
with carry—in/carry-out function. —A = Co|—
—B g S |—
Inputs: A, B, Cl Her &
Outputs: CO, S
Input Cap.: A: 0.139
B: 0.138
Cl: 0_1333 F FUNCTION TABLE
Timing R B CIfS co
Constants: K = 0.08ns :: : :: h ::
M =0.346 M = 0.250
CLH CHL AL L H y
Process HHLlL w
Derating: B=0.66 N=1.00 W= 1.40 T TR
Cell Size: 21.0 grids wide, 11.4 grids high L HHIlL &
H L H L H
H H H H H
(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=8v Vpp=4-5V
TA=25C | TA=70C | TA=85C | Tpo=125C
tPLH A,B to CO 1.51 2.85 2.97 3.34
tPHL 1.49 2.80 2.92 3.28
tPLH ABto S 1.95 3.67 3.83 4.30
tPHL 2.16 4.06 4.23 4.75
teLH Ci to CO 1.33 2.51 2.62 2.95
tPHL 1.22 2.29 2.39 2.68
tPLH Clto S 1.79 3.36 3.51 3.94
tPHL 1.89 3.54 3.69 4.14
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A,B to CO 1.16 2.10
trPHL 1.17 2.12
tPLH ABtoS 1.59 2.23
tPHL 1.81 2.52
tPLH Ci to CO 0.978 2.11
tPHL 0.900 2.13
tPLH Clto S 1.42 2.24
tPHL 1.54 2.35
Delay coefficients
V8700 Standard Cell Library NCR ASIC Digital Data Book
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ADFUL

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
CO 0.174 4.33 0.147 3.33
S 0.299 4.16 0.311 3.20

Rise/Fall time coefficients for the next cell

VoD

=D -

1 9

el
I

ll;g___
e

Functional diagram: ADFUL

NCR ASIC Digital Data Book V8700 Standard Cell Library
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AND2

2—Input AND Gate

Inputs: A, B

Outputs: X —

Input Cap.: A: 0.046 AND?
B: 0.043 pF —

Timing

Constants: K = 0.08ns

McLH = 0.117 McHL = 0.256
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 4.0 grids wide, 8.9 grids high

(Input tr,ti= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TAo=25C | TA=70C | To=85C | To=125C
tpLH “IN to X 0.496 0.934 0.974 1.09
tPHL 0.673 1.27 1.33 1.49
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.236 2.11
tPHL 0.359 2.06

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.122 4.39 0.126 3.19

Rise/Fall time coefficients for the next cell

V8700 Standard Cell Library NCR ASIC Digital Data Book
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AND3

3—Input AND Gate

Inputs: A, B, C

Outputs: X

Input Cap.: A: 0.056 j AND3
B: 0.054 —
C: 0.051 pF

Timing

Constants: K = 0.08ns

MCLH = 0.134 McHL = 0.263 ]
Process . o
Derating: B=0.66 N=1.00 W=1.40 So
Cell Size: 5.0 grids wide, 8.9 grids high o=
4
=
(Input tr,te= 0.5ns nominal, CL= 0.1pF) A
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TAo=25C | To=70C | To=85C | To=125C
tPLH *IN to X 0.555 1.04 1.09 1.22
tPHL 0.862 1.63 1.70 1.91
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.283 2.15
tPHL 0.538 2.13

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.136 4.38 0.196 3.05

Rise/Fall time coefficients for the next cell

NCR ASIC Digital Data Book V8700 Standard Cell Library
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AND4

4—Input AND Gate

Inputs: A, B, C D
Outputs: X —
Input Cap.: A: 0.056 — gND'—l
B: 0.054 j
C: 0.055
D: 0.052 pF
Timing
Constants: K = 0.08ns
McLH = 0.155 McHL = 0.281
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 6.0 grids wide, 8.9 grids high
(Input tr,ti= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=445V
Tp=25C Tp=70C TA=85C | Tp=125C
tPLH *IN to X 0.681 1.28 1.34 1.50
tPHL 0.992 1.87 1.95 2.19
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.395 2.21
tPHL 0.654 2.20

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.173 4.34 0.246 3.01

Rise/Fall time coefficients for the next cell

V8700 Standard Cell Library NCR ASIC Digital Data Book
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ANDS8

8—Input AND Gate

Inputs: A, B, CDEFGH
Outputs: X ]
Input Cap.: A, B, C: 0.045

D, E: 0.043

F: 0.044 :lQNDB}—-—

G: 0.045 -

H: 0.046 pF
Timing ] a
Constants: K = 0.08ns — g

McLH = 0.210 McHL = 0.231 §E
Process 23
Derating: B =0.66 N=1.00 W =1.40 z
Cell Size: 12.0 grids wide, 8.9 grids high »

(Input tr,ty= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=sV Vpp=4.5V
TA=25C | TAo=70C | TA=85C | Tpo=125C
tPLH *IN to X 0.932 1.75 1.83 2.06
tPHL 0.968 1.82 1.90 2.14
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.572 2.72
tPHL 0.670 2.01

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.323 | 5.75 0.364 2.95

Rise/Fall time coefficients for the next cell

NCR ASIC Digital Data Book V8700 Standard Cell Library
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AOI211

2—=1—1 AND—-OR-Invert

Inputs: A, B, C D
Outputs: X
Input Cap.: A, B: 0.055
C: 0.047
D: 0.046 pF
Timing
Constants: K = 0.08ns
MCLH = 0.149 McHL = 0.085
Process

Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 5.0 grids wide, 9.9 grids high

(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)

Cx
D

X=(R-B) +C+D

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
Tao=25C TA=70C TA=85C Tao=125C
tPLH *IN to X 0.960 1.80 1.88 2.11
tPHL 0.389 0.733 0.764 0.858
* Slowest input
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH "IN to X 0.518 3.79
tPHL 0.187 1.67
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.787 8.68 0.337 2.81

V8700 Standard Cell Library
Page 3—14
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AOI22

2—2 AND—-OR-Invert

Inputs: A, B, C D A
Outputs: X ]
Input Cap.: A: 0.055

B: 0.056 B—

C: 0.055 O— X

D: 0.054 pF C—
Timing ]
Constants: K = 0.08ns D— fr}

MCLH = 0.275 McHL = 0.147 sS
Process 23
Derating: B=0.66 N=1.00 W=1.40 =
Cell Size: 5.0 grids wide, 8.9 grids high X=(Re«B) + (CeD) 2

(Input tr,ts= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=25C TA=7OC TA=85C TA=125C
tPLH *IN to X 0.599 1.14 1.19 1.33
tPHL 0.462 0.873 0.911 1.02
* Slowest input
Switching characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.289 1.94
tPHL 0.254 1.47
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.524 4.31 0.351 2.73
Rise/Fall time coefficients for the next cell
NCR ASIC Digital Data Book V8700 Standard Cell Library
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AOI22C

2—2 AND—-OR-Invert with Complementary Outputs

Inputs: A, B,C, D
Outputs: X, Y A—]
Input Cap.: A: 0.055
B: 0.056 B—] X
C: 0.055 122C
D: 0.054 pF C—
Timing
Constants: K = 0.08ns D—
McLH = 0.284 McHL = 0.156
Process
Derating: B =0.66 N=1.00 W =1.40 X=(A+B) + (C+D)
Cell Size: 7.0 grids wide, 8.9 grids high
Y=(RA+B) + (C*D)
(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
Tao=25C TA=70C TA=85C | Tpo=125C
tPLH *IN to X 0.672 1.27 1.33 1.49
tPHL 0.511 0.965 1.01 1.13
tPLH *IN to Y** 1.05 1.99 2.08 2.34
tPHL 1.22 2.31 2.41 2.71
* Slowest input
** The propagation delay from IN to Y depends on the IN to X delay and rise/fall time.
See the Timing Equation application note for more information.

Timing characte|

ristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.357 1.96
tPHL 0.299 1.47
tPLH XtoY 0.136 2.17
tPHL 0.163 2.23
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.680 4.40 0.470 2.72
Y 0.186 4.21 0.196 3.21

V8700 Standard Cell Library
Page 3—16
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AOI22CH

2—2 AND—-OR-Invert with Complementary Outputs
(High Drive)

Inputs:. A, B, C D A -
Qutputs: X, Y
Input Cap.: A, B: 0.099 B —
C, D: 0.096 pF 122CH X
Timing c - Y
Constants: K = 0.08ns
MctH = 0244 McH| = 0.184 D —
Process o
Derating: B =066 N=100 W= 1.40 —————
Cell Size:  12.0 grids wide, 9.9 arids high X=(R«B) + (C-D)
Y=(R+B) + (C+D)
(Input tr,ty== 0.5ns nominal, C = 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=sV Vpp=4-5V
TA?-'25C TA137OC TA=85C TA=125C
tpLH ~ *INto X 0.562 1.07 1.11 1.25
ot | T 0.586 141 1.15 1.30
~tpn | "INt Y™ 0.996 1.89 1.97 2.21
o | 0.935 1.78 1.85 2.08
*Slowest input
** The propagation delay from IN to Y depends on the IN to X delay and rise/fall time.
See the Timing Equation application note for more information.

Timing characteristics

INOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.361 0.987
tPHL 0.415 0.940
| tPuH XtoY 0.134 0.860
tPHL 0.121 0.940
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.725 2.14 0.680 1.76
Y 0.218 1.37 0.172 1.15

NCR ASIC Digital Data Book

Rise/Fall time coefficients for the next cell
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AOI31

3—1 AND—-OR-Invert

Inputs: A, B, C D
Outputs: X
Input Cap.: A, B: 0.056
C: 0.055
D: 0.046 pF
Timing

Constants: K = 0.08ns

McLH = 0.240 McHL = 0.270
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 5.0 grids wide, 8.9 grids high

(Input tr,t+= 0.5ns nominal, CL= 0.1pF)

B—
C_

D

X=(A+B-C) +D

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=25C | TA=70C | TA=85C | To=125C
tPLH *IN to X 0.727 1.37 1.43 1.61
tPHL 0.529 1.01 1.05 1.18
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.364 2.62
teHL 0.231 1.85
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.714 5.81 0.264 3.85

V8700 Standard Cell Library
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AOI333C

3—3-3 AND—-OR-Invert with Complementary
Outputs

JE,F, G H, I i

Inputs: A, .
Outputs: X,

B,C, D

Y =
Input Cap.: A, B, C, D, E, F: 0.066

H, I

A D
G, H, I: 0.064 pF - @
. E— O X
Timing F Y

Constants: K = 0.08ns
McLH = 0.108 McHL = 0.215 53

H

Process I

Derating: B=066 N=100 W=1.40
Cell Size: 13.0 grids wide, 10.4 grids high

)
-
-
w

o ©

ca

o

> a

=z

=

w

X=(A-B-C)+(D-E-F) +(G-H-1)
Y=(R-B-C)+ (D-E-F) + (G- H-1)

(Input tr,tr= 0.5ns nominal, C.= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=250 TA=7OC TA=85C TA=125C
tPLH *IN to X** 2.14 4.01 4.18 4.69
tPHL 2.20 4.14 4.31 4.84
tPLH *INtoY 1.67 3.13 3.26 3.66
tPHL 1.72 3.23 3.37 3.78
* Slowest input
** The propagation delay from IN to X depends on the IN to Y delay and rise/fall time.
See the Timing Equation application note for more information.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH Y to X 0.107 2.10
tPHL 0.115 2.03
tPLH *INtoY 1.37 2.53
tPHL 1.37 2.66

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.194 4.21 0.169 3.11
Y 0.673 4.12 0.652 3.25

Rise/Fall time coefficients for the next cell
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AOl44C

4—4 AND-OR-=Invert with Complementary Outputs

Inputs: A,B,CDEFGH
Outputs: X, Y
Input Cap.: A: 0.035

B, C: 0.036

D: 0.037

E: 0.034

F, G: 0.036

H: 0.037 pF
Timing
Constants: K = 0.08ns

McLH = 0.233 McHL = 0.212
Process
Derating: B =0.66 N=1.00 W= 1.40
Cell Size: 21.0 grids wide, 9.4 grids high

(Input tr,tf= 0.5ns nominal, CL= 0.1pF)

PREP

AOIHYC

- x

B4

ITr

X=(R-B-C+:D)+(E-F-G-H)
Y=(R-B-C+D)+(E-F-G-H)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V

TA=25C | TAo=70C | TA=85C | To=125C
tPLH “IN to X 1.20 2.26 2.36 2.65
tPHL 1.33 2.50 2.61 2.93
tPLH *IN to Y 1.54 2.89 3.02 3.39
tPHL 1.33 2.50 2.61 2.93

* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.704 4.00
tPHL 1.01 2.36
tPLH AB,C,D,EF,GHtoY 1.24 2.07
tePHL 1.02 2.21
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.340 8.44 0.391 3.10
Y 0.181 4.23 0.204 3.18

V8700 Standard Cell Library
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BUF8

Noninverting Buffer (8X Drive)

BUF8 has 8 times the drive of an SBUF.

Inputs: A BUF8
Outputs: X
Input Cap.: A: 0.059 pF
Timing
Constants: K = 0.08ns
McLH = 0.171 McHL = 0.166 9
Process ﬁ
Derating: B =0.66 N=1.00 W =1.40 §g
Cell Size: 6.0 grids wide, 10.4 grids high g
=
<
(Input tr,te= 0.5ns nominal, C = 0.1pF) »
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Tao=25C TA=70C Tp=85C | Tpo=125C
tPLH A to X 0.517 0.977 1.02 1.14
tPHL 0.581 1.10 1.14 1.28

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tpLH Ato X 0.409 0.360
tPHL 0.473 0.380

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. Sce Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.203 | 0.407 | 0.204 | 0.400

Rise/Fall time coefficients for the next cell

NCR ASIC Digital Data Book VS700 Standard Cell Library
Page 3-21



CCND

CCND is very sensitive to negative spikes on SB or
RB.

Cross—Coupled NAND Latch

. ol
Inputs: SB, RB I
Outputs: Q, QB CCND
Input Cap.: All: 0.042 pF " U
Timing
Constants: K = 0.08ns
McLH = 0.280 McHL = 0.275
Process
Derating: B=0.66 N=1.00 W =1.40 FUNCTION TABLE
Cell Size: 5.0 grids wide, 8.4 grids high SB RB|] Q@ @B
L L » »
L H H L
H L L H
H H Q, GB,
*Both outputs will remain high as long as
SB and RB remain low, but the output
states are unpredictable if SB and RB go
high simultaneously.
(input tr,ti= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
TaA=25C TA=70C TA=85C Ta=125C
tPHL RB to Q 0.881 1.66 1.74 1.95
tPLH RB to QB 0.504 0.960 1.00 1.13
tPHL 0.416 0.796 0.831 0.935
tPLH SB to Q 0.506 0.965 1.01 1.13
tPHL 0.416 0.796 0.831 0.935
tPHL SB to QB 0.884 1.67 1.74 1.96
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPHL RB to Q 0.375 3.91
tPLH RB to QB 0.179 2.07
tPHL 0.150 1.51
tPLH SB to Q 0.180 2.09
tPHL 0.150 1.51
tPHL SB to QB 0.378 3.91
Delay coefficients
V8700 Standard Cell Library NCR ASIC Digital Data Book
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CCND

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.338 4.49 0.224 3.05
QB 0.334 4.47 0.224 3.04

Rise/Fall time coefficients for the next cell

% [~>—— —~a

»
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o
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o ©
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s

»
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=
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»

__DOB

YAY

B [ >—

Functional diagram: CCND
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CCNDG

CCNDG is very sensitive to positive spikes on S

and R while CK is high.

Inputs: S, CK, R

Outputs: Q, QB

Input Cap.: S: 0.035
CK: 0.073
R: 0.035 pF

Timing

Constants: K = 0.08ns

McLH = 0.094 McHL = 0.000

Process

Derating: B=0.66 N=1.00 W=1.40
Cell Size: 10.0 grids wide, 8.4 grids high

Gated R/S Flip—Flop

s O 0f
1T a
—1r =

)
—ck © T

FUNCTION TABLE

CKS R Q_ QOB
L X X G QB
H L L Q, QB,
H L H L H
H H L H L
H H H » *

*Both outputs will remain high as long as
S, R, and CK are high, but the output
states are unpredictable if S and R go low
simultaneously or if CK goes low while S
and R are still high.

(Input tr,tr= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5§V Vpp=4-5V
TA=25C | TAo=70C | TA=85C | To=125C

tpHL Rt Q 1.30 2.43 2.53 2.84
tpLH R to QB 0.702 1.32 1.37 1.54
tpHL 0.739 1.38 1.44 1.61
tPLH StoQ 0.698 1.31 1.37 1.53
tpHL 0.735 1.37 1.43 1.60
tpHL Sto OB 1.29 2.41 2.52 2.82
tpLH CK to Q 0.709 1.33 1.39 1.56
tpHL 1.31 2.45 2.56 2.87
tpLH CKto QB 0.720 1.35 1,41 1.58
tPHL 1.30 2.43 2.53 2.84

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPHL Rto Q 0.748 5.51
tPLH R to QB 0.453 2.10
tPHL 0.443 2.96

V8700 Standard Cell Library
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CCNDG

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH StoQ 0.449 2.10
tPHL 0.440 2.95
tPHL S to QB 0.740 5.563
teLH CKto Q 0.458 2.11
tPHL 0.759 5.55
tPLH CK to QB 0.467 2.13
tPHL 0.750 5.53

Delay coefficients (Sheet 2 of 2)

w
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o ©
Sa
~

45
>a
z
had
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Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.369 4.20 0.387 5.82
QB 0.373 4.19 0.387 5.82

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
To=70C TA=25C TA=0C
tsu Setup Time S to CK 2.35 1.38 0.843
tsu Setup Time R to CK 1.77 1.04 0.635
th Hold Time CK to S 1.35 0.790 0.483
th Hold Time CK to R 2.94 1.72 1.05
towh Pulse Width (high) CK 4.13 2.42 1.48

Timing requirements

S
Q
CK
QB
R
Functional diagram: CCNDG
NCR ASIC Digital Data Book VS700 Standard Cell Library
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CCNR

CCNR is very sensitive to positive spikes on S and
R.

Cross—Coupled NOR Latch

Inputs: S, R 18 o
Outputs: Q, GB CCNR
Input Cap.: All: 0.034 pF R T
Timing 7
Constants: K = 0.08ns
McLH = 0.492 McHL = 0.223
Process
Derating: B=0.66 N=1.00 W=1.40 FUNCTION TABLE
Cell Size: 5.0 grids wide, 7.9 grids high S R Q QB
L L Q. QBo
L H L H
H L H L
H H » »
*Both outputs will remain low as long as S
and R are high, but the output states are
unpredictable if S and R go low
simultaneously.
(Input tr,t+= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
Tp=25C TA=70C Tp=85C | Tp=125C
tPLH RtoQ 0.867 1.65 1.72 1.94
tPHL 0.434 0.826 0.862 0.969
tPLH R to QB 1.33 2.51 2.62 2.95
tPLH S to Q 1.33 2.51 2.62 2.95
trLH S to QB 0.867 1.65 1.72 1.94
tPHL 0.434 0.826 0.862 0.969
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
) A B
tPLH R to Q 0.289 3.71
tPHL 0.150 1.91
tPLH R to QB 0.518 6.03
tPLH StoQ 0.521 6.01
tPLH S to QB 0.289 3.71
tPHL 0.150 1.91
Delay coefficients
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CCNR

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.597 8.62 0.191 3.38
QB 0.596 8.62 0.191 3.38

Rise/Fall time coefficients for the next cell

e
R frr
Q 3 §
D a
>na
=
=
w

QB

S
Functional diagram: CCNR
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DEC10F4

1—0f—4 Decoder

Inputs: SLO, SL1, ENB
Outputs: X0B, X1B, X2B, X3B
Input Cap.: SLO: 0.123

SL1: 0.125

ENB: 0.034 pF

Timing
Constants: K = 0.08ns
McLH = 0.331 McHL = 0.188

Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 22.0 grids wide, 11.4 grids high FUNCTION TABLE
SLO SL1 ENB| X6B X1B X2B X3B
X X H H H H H
L L L L H H H
H L L H L H H
L H L H H L H
H H L H H H L
(Input tr,tr= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.6V
Tao=25C TA=70C TAo=85C | Tp=125C
tPLH *SL to XnB 0.960 1.81 1.89 2.13
tPHL 1.19 2.23 2.32 2.61
tPLH *ENB to XnB 0.890 1.68 1.76 1.97
tPHL 1.11 2.08 2.17 2.44
* SL timing applies to both SLO and SL1. XnB represents any output.
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *SL to XnB 0.666 1.55
tPHL 0.795 3.13
tPLH *ENB to XnB 0.592 1.59
tPHL 0.730 2.99
Delay coefficients
V8700 Standard Cell Library NCR ASIC Digital Data Book
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DEC10F4

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
xoB 0.254 2.71 0.282 5.26
X18 0.254 2.71 0.282 5.26
X2B 0.254 2.71 0.282 5.26
X3B 0.254 2.71 0.282 5.26

Rise/Fall time coefficients for the next cell

X2B

w
-
-
w
o
Q
©
<
o
-
—
»

SL1 > >c

ENB [>——(><»’

Functional diagram: DEC10F4

X3B

X0B

1

X1B

g
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DEC10F8

1—o0f—8 Decoder

Inputs: SLO, SL1, SL2, ENB
Outputs: X0B, X1B, X2B, X3B, X4B,
X5B, X6B, X7B
Input Cap.: SLO, SL1: 0.034
SL2: 0.033
ENB: 0.034 pF
Timing
Constants: K = 0.08ns
McLH = 0.182 McHL = 0.192
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 42.0 grids wide, 13.4 grids high

FUNCTION TABLE

S5LO SL1 SL2 ENB| XBB X1B X2B X3B XuB XSB X6B X78B
X X X H H H H H H H H H
L L L L L H H H H H H H
H L L L H L H H H H H H
L H L L H H L H H H H H
H H L L H H H L H H H H
L L H L H H H H L H H H
H L H L H H H H H L H H
L H H L H H H H H H L H
H H H L H H H H H H H L
(Input tr,tt= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TA=25C TA=70C TA=85C | To=125C

tPLH *SL to XnB 1.82 3.41 3.55 3.98

tPHL 1.97 3.69 3.85 4.32

tPLH SL2 to XnB 0.954 1.79 1.87 2.10

tPHL 1.09 2.05 2.14 2.40

toLn X4B.XSEXGE.X7B 1.53 2.87 3.00 3.36

tPHL 1.54 2.89 3.02 3.39

* SL timing applies to SLO, SL1 and ENB. XnB represents any output.

Timing characteristics

NOM. PROCESS, 5V, 25C

SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *SL to XnB 1.52 2.18
teHL 1.56 3.31
tPLH SL2 to XnB 0.659 2.19
tPHL 0.706 3.05

V700 Standard Cell Library
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DEC10OF8

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
S2 to
tPLH X4B,X5B,X6B,X7B 1.25 2.09
tPHL 1.16 3.03

Delay coefficients (Sheet 2 of 2)

Use the rise/fall time cocfficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME ]
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS T
note. R1 R2 F1 F2 §E
X0B 0.316 4.08 0.337 5.20 2=
X1B 0.316 4.08 0.337 5.20 Z
X2B 0316 | 4.08 | 0.337 | 5.20 o
X3B 0.316 4.08 0.337 5.20
X4B 0.308 4.04 0.314 5.20
X5B 0.308 4.04 0.314 5.20
X6B 0.308 4.04 0.314 5.20
X7B 0.308 4.04 0.314 5.20

Rise/Fall time coefficients for the next cell

" —{ yow
gT=ce

5 - T )

S 5 > T »ow
2o oo
o

Functional diagram: DEC10F8
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DFFP

D Flip—Flop, Positive Edge Triggered

DFFP is a fully static D-type flip—flop. It is

positive edge triggered with respect to the single —0 a—
phase clock input (CK). For a faster version of ek
this cell, see DFFPF. [
DFFP
Inputs: D, CK
Outputs: Q, QB
input Cap.: D: 0.036 FUNCTION TABLE
CK: 0.034 pF D CKk} @ 0B
Timing Lt L H
Constants: K = 0.08ns Ht]H L
McLH = 0.200 McHL = 0.211
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 12.0 grids wide, 10.4 grids high
(Input t,,ty= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25C TA=70C TAo=85C | Tp=125C
tPLH CK to Q 1.04 1.96 2.04 2.29
tPHL 1.25 2.35 2.45 2.75
tPLH *CK to QB 1.91 3.59 3.74 4.20
tPHL 1.84 3.46 3.61 4.06
* The propagation delay from CK to QB depends on the CK to Q delay and rise/fall time.
See the Timing Equation application note for more information.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CKto Q 0.560 3.97
tPHL 0.853 3.07
tPLH Q to QB (CK) 0.241 2.09
tPHL 0.252 2.25

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.737 8.74 0.593 5.19
QB 0.333 4.31 0.319 3.21

Rise/Fall time coefficients for the next cell

V8700 Standard Cell Library NCR ASIC Digital Data Book
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DFFP

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TAo=25C Tpo=0C
tsu Setup Time D to CK 1.16 0.680 0.415
th Hold Time CK to D -0.291 -0.170 -0.104
towh Pulse Width (high) CK 5.10 2.99 1.83
towl Pulse Width (low) CK 3.53 2.07 1.27
Timing requirements P
=
w
o©
g2
D a
— >
D > % - - {}c - —{>a 2
w
CLB CL
CL CLB .__.-_______D QB
CLB

CK > {>C {>O—CL

Functional diagram: DFFP
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DFFPF

Fast D Flip—Flop, Positive Edge Triggered

DFFPF is a fully static D-type flip—flop. It is

positive edge triggered with respect to the single —0 o o}
phase clock input (CK). o
[T
-1 CKky O
Inputs: D, CK o
Outputs: Q, QB
Input Cap.: D: 0.114
Tming 0204 PF FUNCTION TABLE
Constants: K = 0.08ns D CK| @ @B
McLH = 0.191 McHL = 0.212 L ¢ L H
Process H ¢ H L
Derating: B =066 N=1.00 W=1.40
Cell Size: 13.0 grids wide, 13.4 grids high
(Input tr,te= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
Tao=25C TA=70C TA=85C Tao=125C
tPLH CK to Q 0.389 0.740 0.772 0.868
tPHL 0.598 1.13 1.18 1.33
tPLH CK to QB 0.402 0.764 0.797 0.896
tPHL 0.627 1.19 1.24 1.39
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
trLH CKto Q 0.197 1.12
tPHL 0.366 1.43
tPLH CK to QB 0.219 1.03
tPHL 0.403 1.35
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.165 2.17 0.258 1.60
QB 0.161 2.15 0.259 1.48

Rise/Fall time coefficients for the next cell
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Minimum Specifications (ns)

DFFPF

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TpA=25C TA=0C
tsu Setup Time D to CK 0.956 0.560 0.342
th Hold Time CK to D 0.376 0.220 0.135
towh Pulse Width (high) CK 2.95 1.73 1.06
towl Pulse Width (low) CK 2.95 1.73 1.06
Timing requirements
cL CLB
D> ] {>c Q
L | J CL
CLB CL
CL
CK CL % cL8
CLB CLB l>|<]
CLB lﬁ{l CLB
l>|<l —{ >QB
CL CL

NCR ASIC Digital Data Book
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DFFPP

D Flip—Flop with Parallel Data Input, Positive Edge
Triggered

DFFPP is a D-type, positive edge triggered

flip—flop with parallel load, and single clock input.
Parallel data from PD is transparent when PEB is —PD
low. o Q—
—D0 A
Inputs: D, PD, PEB, CK ek W
Outputs: Q, QB LL. o—
Input Cap.: D: 0.066 pE &
PD: 0.052
PEB: 0.034
CK: 0.036 pF
Timing
Constants: K = 0.08ns FUNCTION TABLE
McLH = 0.148 McHL = 0.235 D PD PEB CK Q as
Process
Derating: B=0.66 N=1.00 W=1.40 X H L X H L
Cell Size:  20.0 grids wide, 13.4 grids high X L L X L H
H X H + H L
L X H 1 L H
(Input tr,ty= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Tap=25C TAp=70C Tp=85C Ta=125C
tPLH CKto Q 1.07 2.01 2.09 2.35
tePHL 1.29 2.42 2.53 2.84
tPLH *CK to QB 1.77 3.33 3.47 3.90
tPHL 1.71 3.22 3.36 3.77
tPLH PD to Q 1.25 2.35 2.45 2.75
tPHL 1.41 2.65 2.77 3.11
tPLH *PD to QB 1.90 3.57 3.72 4.17
tPHL 1.89 3.55 3.70 4.15
tPLH PEB to Q 1.69 3.17 3.30 3.70
tPHL 2.26 4.23 4.41 4.95
tPLH *PEB to QB 2.76 5.18 5.40 6.07
tPHL 2.34 4.39 4.57 5.14
* The propagation delay from PD, PEB, and CK to QB depends on the delay from each
pin to the Q output. See the Timing Equation application note for more information.
Timing characteristics
V§700 Standard Cell Library NCR ASIC Digital Data Book

Page 3—36



DFFPP

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CK to Q 0.734 2.74
tPHL 1.03 1.65
teLH Q to QB (CK) 0.231 1.43
tPHL 0.209 1.23
tPLH PD to Q 0.929 2.61
tPHL 1.15 1.67
tPLH Q to QB (PD) 0.268 1.09
tPHL 0.195 1.28 3
tPLH PEB to Q 1.36 2.72 o8
tPHL 1.98 1.76 Eg
tpLH Q to QB (PEB) 0.246 1.53 >3
tPHL 0.219 1.16 E

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. Sce Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.806 5.95 0.539 2.57
QB 0.330 2.93 0.297 1.63

Rise/fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

Tpo=70C Tp=25C Tpo=0C

tsu Setup Time PD to PEB 1.57 0.920 0.563
tsu Setup Time D to CK 2.35 1.38 0.843

th Hold Time PEB to PD -0.291 -0.170 -0.104

th Hold Time CK to D -0.291 -0.170 -0.104
towh Pulse Width (high) CK 4.13 2.42 1.48
tow! Pulse Width (low) PEB 4.71 2.76 1.69
tow! Pulse Width (low) CK 6.65 3.91 2.38
rt Recovery Time PEB 5.70 3.34 2.04

Timing requirements
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DFFPP

D> {%c {?—
PB cLB
pd
PO % \[‘J s s
P PB CL
Q
P

PEBC So———{>o— B cL

CL
S—
CLB

Functional diagram: DFFPP
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DFFPQ

D Flip—Flop, Positive Edge Triggered

DFFPQ is a fully static D—type flip—flop with

only a Q output. It is positive edge triggered —10
with respect to the single phase clock input o
(CK). ¢k
DFFPQ

Inputs: D, CK
Outputs: Q
Input Cap.: D: 0.066 4]

CK: 0.094 pF FUNCTION TABLE 5
Timing D CK| a 3a
Constants: K = 0.08ns «Z, «

McLH = 0.148 McHL = 0.165 L + L g
Process H ¢ H i
Derating: B =066 N=100 W=1.40
Cell Size: 10.0 grids wide, 9.9 grids high

(Input tr,tr= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25C TA=7OC TA=85C TA=125°
trLH CKto Q 0.541 1.02 1.06 1.19
tPHL 0.780 1.47 1.53 1.72
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CK to Q 0.324 1.55
tPHL 0.531 1.79
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.222 2.97 0.338 2.19

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C Tao=25C Ta=0C
tsu Setup Time D to CK 0.956 0.560 0.342

Timing requirements

NCR ASIC Digital Data Book V8700 Standard Cell Library
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DFFPQ

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TA=25C Ta=0C
th Hold Time CK to D 0.392 0.230 0.141
towh Pulse Width (high) CK 3.14 1.84 1.12
towl Pulse Width (low) CK 4.91 2.88 1.76

Timing requirements [continued]

CK CKB
D> |>|<]Dﬂ {>c >—{>o———<'—-——-|:> Q
CKB CK
CK
CK CKB CK
CKB ’é‘j 4%:}
CK CKB
Functional diagram: DFFPQ
V8700 Standard Cell Library NCR ASIC Digital Data Book
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DFFRMP

D Flip—Flop with Reset and Multiplexed Inputs,
Positive Edge Triggered

DFFRMP is a fully static D-type edge triggered

flip-flop with a multiplexed D input. Selection of
DO or D1 is controlled by SL. It is positive edge P
triggered with respect to the single clock input CK. n}f af-
R is asynchronous and active high. 10 c
s = 9
a o
Inputs: R, DO, D1, SL, CK —JcK 4
Outputs: Q, QB ul 3
Input Cap.: R: 0.034 | S
DO: 0.056 2
D1: 0.059
SL: 0.034
CK: 0.044 pF . FUNCTION TABLE
Timing DB DL SL R CK] Q @B
Constants: K = 0.08ns
MCLH = 0.256 McHL = 0.287 X X X H X L H
Process H X H L t | HL
Derating: B =0.66 N=1.00 W = 1.40 L X H L ¢t L H
Cell Size: 24.0 grids wide, 12.4 grids high X H L L * H L
X L L L ¢ L H
(Input tr,tt= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25C | TA=70C | To=85C | Tpo=125C
teLH CKto Q 0.957 1.80 1.88 2.1
tPHL 1.28 2.42 2.52 2.83
tPLH *CK to QB 1.90 3.59 3.74 4.21
tePHL 1.72 3.24 3.38 3.80
tPHL *Rto Q 1.81 3.41 3.56 4.00
tPLH R to QB 0.994 1.87 1.95 2.19
* The propagation delay from CK to QB depends on the CK to Q delay and rise/fall time.
Also, the delay from R to Q depends on the R to QB delay and rise/fall time. See the
Timing Equation application note for more information.
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CKto Q 0.655 1.95
tPHL 0.989 1.75
tPLH Q to QB (CK) 0.287 1.39
tPHL 0.282 1.66
tPHL QB to Q (R) 0.351 1.49
tPLH R to QB 0.662 2.25
Delay coefficients
NCR ASIC Digital Data Book V8700 Standard Cell Library
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DFFRMP

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.744 4.23 0.582 2.49
QB 0.744 4.23 0.582 2.49

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=T70C TA=25C TA=0C
tsu Setup Time DO to CK 2.56 1.50 0.917
tsu Setup Time D1 to CK 2.56 1.50 0.917
tsu Setup Time SL to CK 2.95 1.73 1.06
th Hold Time CK to DO -0.871 -0.510 -0.311
th Hold Time CK to D1 -0.871 -0.510 -0.311
th Hold Time CK to SL -1.621 -0.950 -0.581
tpwh Pulse Width (high) R 3.74 2.19 1.34
tpwh Pulse Width (high) CK 4.52 2.65 1.62
tpwl Pulse Width (low) CK 4.32 2.53 1.55
rt Recovery Time R 1.57 0.920 0.563
Timing requirements
————{>a
Do {}e , _ {}c
i Db, Do
SLI CLB RB
CL
D1
SLIB
CL CLB
SLIB
sL D—Do—@ SL1
R D—Do— RB
CLB
cK D—Do—@ cL
Functional diagram: DFFRMP
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DFFRP

D Flip—Flop with Reset, Positive Edge Triggered

DFFRP is a fully static D-type edge triggered
flip—flop. It is positive edge triggered with respect —D (1 =
to CK. RB is asynchronous and active low. For a

faster version of this cell, see DFFRPF. —CK
’ DFFRP,

Inputs: RB, D, CK il

Outputs: Q, QB l

Input Cap.: RB: 0.116 ?
D: 0.043 z
CK: 0.034 pF =3

Timing FUNCTION TABLE $3

Constants: K = 0.08ns D CKk RB|] 0 oB e
MCLH = 0.170 McHL = 0.167 E

Process Lt H L H
Derating: B =0.66 N=1.00 W = 1.40 H
Cell Size:  15.0 grids wide, 11.4 grids high X

+ H H L
X L L H

(input tr,t+= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Tp=25C TA=70C TA=85C | Tp=125C
tPLH CKto Q 0.988 1.86 1.94 2.17
tPHL 1.13 2.12 2.21 2.48
tPLH *CK to QB 1.74 3.27 3.41 3.83
tPHL 1.61 3.02 3.15 3.54
tPHL *RB to Q 1.13 2.13 2.22 2.49
tPLH RB to QB 0.559 1.06 1.10 1.24
* The propagation delay from CK to QB depends on the CK to Q delay and rise/fall time.
Also, the delay from RB to Q depends on the RB to QB delay and rise/fall time. See the
Timing Equation application note for more information.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CKto Q 0.656 2.61
tPHL 0.892 1.65
tPLH Q to @B (CK) 0.293 2.13
tPHL 0.236 1.72
tPHL QB to Q (RB) 0.289 1.45
tPLH RB to QB 0.270 2.18

Delay coefficients
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DFFRP

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.742 5.90 0.440 2.69
QB 0.435 4.39 0.368 2.67

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TpA=25C TA=0C

tsu Setup Time D to CK 1.38 0.810 0.495

th Hold Time CK to D -0.153 -0.090 -0.055
towh Pulse Width (high) CK 4.71 2.76 1.69
towl Pulse Width (low) RB 4.13 2.42 1.48
towl Pulse Width (low) CK 4.52 2.65 1.62
rt Recovery Time RB 0.956 0.560 0.342

Timing requirements

——{>a
RB — 0B
D ol P
CLB oL
RB [>——RB CL CLB

CLB

CK D—‘><>——-{>o—c1_

Functional diagram: DFFRP
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DFFRPF

Fast D Flip—Flop with Reset, Positive Edge
Triggered

DFFREPF is a fully static D—type edge triggered

flip-flop. It is positive edge triggered with o 0k
respect to CK. RB is asynchronous and active
low. DFFRPF
— CK o "

Inputs: RB, D, CK il 2
Outputs: Q, QB | S
Input Cap.: RB: 0.188 «

D: 0.121 2

CK: 0.207 pF =
Timing P FUNCTION TABLE 5
Constants: K = 0.08ns D CK RB Q_ Q@B

McLH = 0.263 McHL = 0.321 L+ H L H
Process H ¢ H H L
Derating: B=0.66 N=100 W=1.40 X X L L H
Cell Size:  18.0 grids wide, 13.4 grids high

(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
TA=25C TA=70C Tp=85C | Tp=125C

tPLH CK to Q 0.541 1.03 1.07 1.21

tPHL 0.681 1.29 1.35 1.52

tPLH CK to QB 0.640 1.21 1.26 1.42

tPHL 0.586 1.12 1.16 1.31

tPHL RB to Q 0.670 1.27 1.33 1.49

tPLH RB to QB 0.879 1.66 1.73 1.94

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
trLH CK to Q 0.288 1.43
tPHL 0.416 1.30
tPLH CK to QB 0.306 2.23
tPHL 0.312 1.39
tPHL RB to Q 0.428 1.07
tPLH RB to QB 0.555 2.13

Delay coefficients
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DFFRPF

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5§V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.313 3.26 0.256 1.79
QB 0.242 4.47 0.197 1.93

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C Tao=25C TA=0C

tsu Setup Time D to CK 1.16 0.680 0.415

th Hold Time CK to D 0.376 0.220 0.135
towh Pulse Width (high) CK 2.95 1.73 1.06
towl Pulse Width (low) RB 4.32 2.53 1.55
towl Pulse Width (low) CK 3.35 1.96 1.20

rt Recovery Time RB 0.768 0.450 0.275

Timing requirements

CL

CLB
s

SR Tl ;
CLB AB R CL
cL
CK >——CL X? cL
‘{>o_ cLe [% CLB
CLB CLB l>|<l
Iﬁ(l CLB
RB [>———— RB
N HB—}' >08
_{>o_ R cL cL

Functional diagram: DFFRPF
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DFFRPFX00

Fast D Flip—Flop, Positive Edge Triggered, with
Multiplexed Data and Clock, with Reset Disable

DFFRPFX00 is a fully static D-type, positive edge

triggered flip—flop with multiplexed data and clock

inggts a.ndpa.n gutput hold l:.latch. This cell is DFFRPFX00

appropriate for use in internal scan test )[:D 0

applications. It is positive edge triggered with ek

respect to CK and XCK. The output hold latch — XDEN ®
holds data when OUTHLD is high and is —XCK o 2
transparent when OUTHLD is low. (See — XCKEN 88
functional diagram.) RB is asynchronous and active —OUTHLD  XOUT[— e
low unless XDEN is high, in which case RB is A =g
disabled. T 2
Inputs: RB, D, CK, XD, XDEN, XCK,

XCKEN, OUTHLD
Outputs: Q, @B, XOUT
Input Cap.: RB: 0.043
D: 0.070
CK: 0.071
XD: 0.069
XDEN: 0.164
XCK: 0.069
XCKEN: 0.118
OUTHLD: 0.116 pF
Timing
Constants: K = 0.08ns
MCLH = 0.281 McHL = 0.266
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 38.0 grids wide, 13.4 grids high

RB D CK XD | XDEN | XCK | XCKEN |OUTHLD| Q QB | XOoUuT
H D i) X L X L L D DB D
X X T XD H X L L XD XDB XD
H D X L X L H Qo QBo D
X X 1 XD H X L H Qo QBo XD
L X X X L X X X L H L
H D X X L T H L D DB D
X X X XD H H L XD XDB XD
H D X X L H H Qo QBo D
X X X XD H H H Qo QBo XD
Function table
NCR ASIC Digital Data Book V8700 Standard Cell Library
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DFFRPFXO00

(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
TA=25C TA=70C TA=85C TA=125C
tPLH CK to Q 1.76 3.30 3.44 3.86
tPHL 1.57 2.95 3.07 3.45
tPLH CK to QB 1.83 3.44 3.59 4.03
tPHL 1.92 3.60 3.75 4.21
tPLH CK to XOUT 1.64 3.08 3.21 3.61
tPHL 1.33 2.50 2.60 2.92
tPLH XCK to Q 2.05 3.86 4.02 4.51
tPHL 1.87 3.51 3.66 4.11
tPLH XCK to QB 2.13 4.00 417 4.68
tPHL 2.22 4.15 4.33 4.86
trLH XCK to XOUT 1.94 3.64 3.79 4.26
tPHL 1.63 3.07 3.20 3.59
[ XCKEN to Q 1.96 3.68 3.84 4.31
tPHL 1.77 3.33 3.47 3.90
tLH XCKEN to QB 2.04 3.82 3.98 4.47
tPHL 2.12 3.98 4.15 4.66
tPLH XCKEN to XOUT 1.85 3.47 3.62 4.06
tPHL 1.53 2.88 3.01 3.37
tPHL XDEN to Q 1.71 3.21 3.35 3.76
tPLH XDEN to QB 1.23 2.32 2.42 2.72
tPHL XDEN to XOUT 1.46 2.75 2.87 3.22
tPHL RB to Q 1.69 3.18 3.31 3.72
tPLH RB to QB 1.22 2.29 2.39 2.69
tPHL RB to XOUT 1.51 2.84 2.96 3.32
tPLH OUTHLD to Q 0.717 1.36 1.42 1.59
tPHL 0.672 1.27 1.33 1.49
tPLH OUTHLD to QB 0.933 1.76 1.84 2.06
tPHL 0.876 1.65 1.72 1.94

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CK to Q 1.39 2.49
trPHL 1.21 2.49
tPLH CK to QB 1.51 1.99
tPHL 1.65 1.51
tPLH CK to XouT 1.35 1.69
tPHL 1.08 1.33
tPLH XCK to Q 1.68 2.55
trPHL 1.51 2.50
tPLH XCK to QB 1.81 2.02
tPHL 1.95 1.55
tPLH XCK to XOUT 1.64 1.75
tPHL 1.39 1.35
tPLH XCKEN to Q 1.59 2.57
Delay coefficients (Sheet 1 of 2)
VS700 Standard Cell Library NCR ASIC Digital Data Book
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DFFRPFXO00

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPHL 1.41 2.49
tPLH XCKEN to QB 1.72 2.03
tPHL 1.85 1.59
teLH XCKEN to XOUT 1.55 1.78
tPHL 1.29 1.33
tPHL XDEN to Q 1.35 2.53
tPLH XDEN to QB 0.879 2.35
tPHL XDEN to XOUT 1.22 1.36 g
tPHL RB to Q 1.33 2.53 o8
tPLH RB to QB 0.865 2.35 Eg
tPHL RB to XOUT 1.26 1.37 > é
tPLH OUTHLD to Q 0.350 2.49 =
teHL 0.315 2.45 i
tPLH OUTHLD to QB 0.602 2.13
tPHL 0.614 1.50

Delay coefficients (Sheet 2 of 2)

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.304 4.31 0.280 3.25
QB 0.249 4.36 0.210 2.60
XouTt 0.312 2.93 0.204 1.69

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C Tao=25C Tao=0C
tsu Setup Time D to CK 1.02 0.600 0.367
tsu Setup Time XD to CK 1.77 1.04 0.635
tsu Setup Time XDEN to CK 1.77 1.04 0.635
tsu Setup Time D to XCK 0.512 0.300 0.183
tsu Setup Time XD to XCK 1.19 0.700 0.428
tsu Setup Time XDEN to XCK 1.19 0.700 0.428
tsu Setup Time D to XCKEN 0.683 0.400 0.244
tsu Setup Time CK to XCKEN 2.35 1.38 0.843
tsu Setup Time XD to XCKEN 1.38 0.810 0.495
tsu Setup Time XDEN to XCKEN 1.38 0.810 0.495
tsu Setup Time XCK to XCKEN 2.17 1.27 0.776
tsu Setup Time CK to OUTHLD 2.95 1.73 1.06
tsu Setup Time XCK to OUTHLD 3.74 2.19 1.34
tsu Setup Time XCKEN to OUTHLD 3.93 2.30 1.41
th Hold Time CK to D 0.171 0.100 0.061
th Hold Time CK to XD -0.444 ~0.260 -0.159

Timing requirements (Sheet 1 of 2)
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DFFRPFX00

Minimum Specifications (ns)

Functional diagram: DFFRPFX00

V8700 Standard Cell Library

Page 3—-50

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp =4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TA=25C TA=0C
th Hold Time CK to XDEN -0.444 -0.260 -0.159
th Hold Time XCK to D 0.683 0.400 0.244
th Hold Time XCK to XD -0.153 -0.090 -0.055
th Hold Time XCK to XDEN -0.153 -0.090 -0.055
th Hold Time XCKEN to D 0.512 0.300 0.183
th Hold Time XCKEN to CK 2.35 1.38 0.843
th Hold Time XCKEN to XD -0.291 -0.170 -0.104
th Hold Time XCKEN to XDEN -0.291 -0.170 -0.104
th Hold Time XCKEN to XCK 2.17 1.27 0.776
th Hold Time OUTHLD to CK -1.775 -1.040 -0.635
th Hold Time OUTHLD to XCK -2.372 -1.390 -0.850
th Hold Time OUTHLD to XCKEN -2.525 -1.480 -0.904
towh Pulse Width (high) CK 3.35 1.96 1.20
tpwh Pulse Width (high) XCK 3.93 2.30 1.41
tpwh Pulse Width (high) XCKEN 3.74 2.19 1.34
towl Pulse Width (low) RB 4.13 2.42 1.48
towl Pulse Width (low) CK 3.53 2.07 1.27
towl Pulse Width (low) XDEN 4.13 2.42 1.48
towl Pulse Width (low) XCK 3.93 2.30 1.41
towl Pulse Width (low) XCKEN 3.53 2.07 1.27
tow! Pulse Width (low) OUTHLD 2.95 1.73 1.06
rt Recovery Time RB to CK -1.195 -0.700 -0.428
rt Recovery Time XDEN to CK 1.57 0.920 0.563
rt Recovery Time RB to XCK -1.963 -1.150 -0.702
rt Recovery Time XDEN to XCK 0.989 0.580 0.354
rt Recovery Time RB to XCKEN -1.963 -1.150 -0.702
rt Recovery Time XDEN to XCKEN 1.18 0.690 0.422
Timing requirements (Sheet 2 of 2)
fe>) |
RB
XD
D H°  e—{>08B
XouT
b] Q
DFFRPF
CK "B [e]:]
|
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DFFRPFX04

Fast High Drive D Flip—Flop, Positive Edge
Triggered, with Multiplexed Data and Clock, with
Reset Disable

DFFRPFX04 is a fully static D-type, positive edge
triggered flip—flop with multiplexed data and clock
inputs and an output hold latch. This cell is DFFRPFXGU

appropriate for wuse in internal scan test :20 0 9
applications. It is positive edge triggered with ek P
respect to CK and XCK. The output hold latch —{ XDEN _ 83
holds data when OUTHLD is high and is —{XCK [ HE
transparent when OUTHLD is low. (See —XCKEN =g
functional diagram.) RB is asynchronous and active ] OUTHL[’_ XouT— =
low unless XDEN is high, in which case RB is R ”
disabled. '

Inputs: RB, D, CK, XD, XDEN, XCK,

XCKEN, OUTHLD
Outputs: Q, @B, XOUT
Input Cap.: RB: 0.043
D: 0.070
CK: 0.071
XD: 0.069
XDEN: 0.164
XCK: 0.069
XCKEN: 0.118
OUTHLD: 0.116 pF
Timing
Constants: K = 0.08ns
MCLH = 0.200 McHL = 0.179
Process
Derating: B =066 N= 100 W=1.40
Cell Size:  38.0 grids wide, 13.4 grids high

RB D CK XD | XDEN | XCK | XCKEN |OUTHLD| Q QB | XOouT
H D T X L X L L D DB D
X X XD H X L L XD XDB XD
H D T X L X L H Qo QBo D
X X T XD H X L H Qo QBo XD
L X X X L X X X L H L
H D X X L I H L D DB D
X X X XD H H L XD XDB XD
H D X X L H H Qo QBo D
X X X XD H 1 H H Qo QBo XD

Function table
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DFFRPFX04

(Input tr,tr= 0.5ns nominal, C.= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TA=25C TA=70C TA=85C TA=125C
tPLH CK to Q 1.42 2.66 2.78 3.12
tPHL 1.45 2.72 2.83 3.18
tPLH CK to QB 1.80 3.37 3.51 3.94
trHL 1.63 3.06 3.19 3.58
tPLH CK to XOUT 1.37 2.57 2.68 3.01
tPHL 1.42 2.66 2.77 3.11
tPLH XCK to Q 1.72 3.23 3.36 3.78
tPHL 1.75 3.29 3.42 3.84
tPLH XCK to QB 2.10 3.94 4.11 4.61
tPHL 1.93 3.62 3.77 4.23
tPLH XCK to XOUT 1.67 3.13 3.27 3.67
tPHL 1.72 3.23 3.37 3.78
tPLH XCKEN to Q 1.62 3.04 3.17 3.56
tPHL 1.66 3.10 3.24 3.63
tPLH XCKEN to QB 2.01 3.76 3.92 4.40
tPHL 1.83 3.43 3.58 4.02
tPLH XCKEN to XOUT 1.57 2.94 3.07 3.44
tPHL 1.62 3.04 3.17 3.56
tPHL XDEN to Q 1.66 3.11 3.24 3.64
tPLH XDEN to QB 1.22 2.30 2.39 2.69
tPHL XDEN to XOUT 1.63 3.06 3.19 3.58
trPHL RB to Q 1.64 3.08 3.21 3.60
trLH RB to QB 1.21 2.27 2.36 2.65
tPHL RB to XOUT 1.71 3.21 3.35 3.76
trLH OUTHLD to Q 0.574 1.08 1.13 1.27
tPHL 0.531 1.00 1.05 1.18
tPLH OUTHLD to QB 0.861 1.62 1.69 1.90
tPHL 0.785 1.48 1.54 1.73

Timing characteristics

NOM. PROCESS, 5§V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CK to Q 1.21 1.26
tPHL 1.25 1.20
tPLH CK to QB 1.62 0.920
tPHL 1.48 0.767
tPLH CK to XOUT 1.12 1.67
tPHL 1.20 1.41
tPLH XCK to Q 1.51 1.25
tPHL 1.56 1.22
tPLH XCK to QB 1.92 0.933
tPHL 1.78 0.780
tPLH XCK to XOUT 1.42 1.65
tPHL 1.50 1.43
tPLH XCKEN to Q 1.41 1.23

Delay coefficients (Sheet 1 of 2)
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPHL 1.46 1.19
tPLH XCKEN to QB 1.83 0.887
tPHL 1.68 0.733
tPLH XCKEN to XOUT 1.32 1.63
tPHL 1.41 1.39
tPHL XDEN to Q 1.47 1.19
tPLH XDEN to QB 0.987 1.51
tPHL XDEN to XOUT 1.41 1.43
tPHL RB to Q 1.45 1.21
tPLH RB to QB 0.972 1.51
tPHL RB to XOUT 1.49 1.45
teLH OUTHLD to Q 0.363 1.27
tPHL 0.347 1.09
tPLH OUTHLD to QB 0.690 0.867
tPHL 0.630 0.800

Delay coefficients (Sheet 2 of 2)

Use the rise/fall time coefficients to calculate
the input rise or fall time for any cell driven by
this cell. See Timing Equation application
note.

Minimum Specifications (ns)

DFFRPFX04

NOMINAL PROCESS, 5§V, 25C

OUTPUT RISE TIME FALL TIME
PIN COEFFICIENTS COEFFICIENTS
R1 R2 F1 F2
Q 0.220 2.26 0.267 1.39
QB 0.220 2.15 0.185 1.28
XOouT 0.252 2.95 0.240 1.73

Rise/Fall time coefficients for the next cell

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C Tp=25C Tao=0C
tsu Setup Time D to CK 1.02 0.600 0.367
tsu Setup Time XD to CK 1.77 1.04 0.635
tsu Setup Time XDEN to CK 1.96 1.15 0.702
tsu Setup Time D to XCK 0.512 0.300 0.183
tsu Setup Time XD to XCK 1.19 0.700 0.428
tsu Setup Time XDEN to XCK 1.18 0.690 0.422
tsu Setup Time D to XCKEN 0.683 0.400 0.244
tsu Setup Time CK to XCKEN 2.35 1.38 0.843
tsu Setup Time XD to XCKEN 1.38 0.810 0.495
tsu Setup Time XDEN to XCKEN 1.57 0.920 0.563
tsu Setup Time XCK to XCKEN 217 1.27 0.776
tsu Setup Time CK to OUTHLD 2.95 1.73 1.06
tsu Setup Time XCK to OUTHLD 3.53 2.07 1.27
tsu Setup Time XCKEN to OUTHLD 3.74 2.19 1.34
th Hold Time CK to D 0.171 0.100 0.061
th Hold Time CK to XD -0.444 -0.260 -0.159

Timing requirements (Sheet 1 of 2)
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DFFRPFX04

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TaA=25C TA=0C
th Hold Time CK to XDEN -0.444 —-0.260 -0.159
th Hold Time XCK to D 0.512 0.300 0.183
th Hold Time XCK to XD -0.153 -0.090 —-0.055
th Hold Time XCK to XDEN -0.291 -0.170 -0.104
th Hold Time XCKEN to D 0.341 0.200 0.122
th Hold Time XCKEN to CK 2.35 1.38 0.843
th Hold Time XCKEN to XD -0.291 -0.170 -0.104
th Hold Time XCKEN to XDEN -0.153 —0.090 -0.055
th Hold Time XCKEN to XCK 2.17 1.27 0.776
th Hold Time OUTHLD to CK -1.775 -1.040 -0.635
th Hold Time OUTHLD to XCK -2.219 -1.300 -0.795
th Hold Time OUTHLD to XCKEN -2.372 -1.390 -0.850
tpwh Pulse Width (high) CK 3.14 1.84 1.12
tpwh Pulse Width (high) XCK 3.74 2.19 1.34
towh Pulse Width (high) XCKEN 3.74 2.19 1.34
towl Pulse Width (low) RB 4.52 2.65 1.62
towl Pulse Width (low) CK 3.53 2.07 1.27
towi Pulse Width (low) XDEN 4.32 2.53 1.55
tpwl Pulse Width (low) XCK 3.93 2.30 1.41
towi Pulse Width (low) XCKEN 3.35 1.96 1.20
towl Pulse Width (low) OUTHLD 3.14 1.84 1.12
rt Recovery Time RB to CK -1.024 -0.600 —-0.367
rt Recovery Time XDEN to CK 1.57 0.920 0.563
rt Recovery Time RB to XCK -1.775 -1.040 -0.635
rt Recovery Time XDEN to XCK 0.989 0.580 0.354
rt Recovery Time RB to XCKEN -1.571 -0.920 -0.563
rt Recovery Time XDEN to XCKEN 1.18 0.690 0.422
Timing requirements (Sheet 2 of 2)
R BS:) > |
AB
GB
XDENDC OUTHLD O— LHTHPO_D Q
XD
D H°  =—{>QB
X0UuT
0 [}
DFFRPF
CK pg OB

Functional diagram: DFFRPFX04
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DFFRPFX08

Fast D Flip—Flop, Positive Edge Triggered, with
Multiplexed Data and Clock, with Reset

DFFRPFXO08 is a fully static D-type, positive edge
triggered flip—flop with multiplexed data and clock

inputs and an output hold latch. This cell is DFFRPFX08

appropriate for use in internal scan test —QD Q-

applications. It is positive edge triggered with ek

respect to CK and XCK. The output hold latch —{xpeN B “

holds data when OUTHLD is high and is —{XCK (1o o

transparent when OUTHLD is low. (See —]XCKEN Sa

functional diagram.) RB is asynchronous and active —[OUTHLD  XOUT|— %%

low. 8 =
' 5

Inputs: RB, D, CK, XD, XDEN, XCK,

XCKEN, OUTHLD
Outputs: Q, @B, XOUT
Input Cap.: RB: 0.034
D: 0.070
CK: 0.071
XD: 0.069
XDEN: 0.119
XCK: 0.069
XCKEN: 0.118
OUTHLD: 0.116 pF
Timing
Constants: K = 0.08ns
MCLH = 0.173 McHL = 0.165
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 37.0 grids wide, 13.4 grids high

RB D CK XD | XDEN | XCK | XCKEN |OUTHLD| Q QB | XOouT
H D T X L X L L D DB D
H X T XD H X L L XD XDB XD
H D X L X L H Qo QBo D
H X T XD H X L H Qo QBo XD
L X X X L X X X L H L
H D X X L T H L D DB D
H X X XD H H L XD XDB XD
H D X X L T H H Qo QBo D
H X X XD H T H H Qo QBo XD
Function table
NCR ASIC Digital Data Book V8700 Standard Cell Library
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DFFRPFX08

(Input tr,ts= 0.5ns nominal, C.= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=sV Vpp=4-6V
Ta=25C Tpo=70C TA=85C Ta=125C
tPLH CK t0 Q 1.71 3.21 3.35 3.75
tPHL 1.52 2.86 2.98 3.34
tPLH CK to QB 1.78 3.34 3.48 3.91
tPHL 1.88 3.51 3.66 411
tPLH CK to XOUT 1.60 2.99 3.12 3.50
tPHL 1.29 2.41 2.51 2.82
tPLH XCK to Q 2.01 3.77 3.93 4.41
tPHL 1.83 3.42 3.57 4.00
tPLH XCK to QB 2.09 3.91 4.08 4.57
tPHL 2.17 4.07 4.24 4.76
tPLH XCK to XQUT 1.90 3.55 3.70 4.15
tPHL 1.59 2.98 3.10 3.48
tpLH XCKEN to Q 1.91 3.58 3.73 4.19
tPHL 1.73 3.24 3.38 3.79
tPLH XCKEN to QB 1.99 3.73 3.89 4.36
tPHL 2.08 3.89 4.06 4.55
teLH XCKEN to XOUT 1.80 3.37 3.51 3.94
tPHL 1.49 2.80 2.91 3.27
tPHL RB to Q 1.50 2.82 2.94 3.29
tPLH RB to QB 1.02 1.92 2.00 2.25
tPHL RB to XOUT 1.32 2.47 2.57 2.89
tPLH OUTHLD to Q 0.671 1.26 1.32 1.48
tPHL 0.631 1.19 1.24 1.39
tPLH OUTHLD to QB 0.883 1.66 1.73 1.94
tPHL 0.834 1.57 1.64 1.84
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B

tPLH CKto Q 1.37 2.71

tPHL 1.20 2.52

tPLH CK to QB 1.51 2.03

tPHL 1.64 1.67

trLH CK to XOUT 1.33 1.89

tPHL 1.08 1.37

tPLH XCK to Q 1.68 2.54

tPHL 1.51 2.52

tPLH XCK to QB 1.81 2.06

tPHL 1.95 1.54

tPLH XCK to XOUT 1.65 1.76

tPHL 1.38 1.37

tPLH XCKEN to Q 1.59 2.52

tPHL 1.41 2.47

tPLH XCKEN to QB 1.72 1.97

tPHL 1.86 1.51

Delay coefficients (Sheet 1 of 2)
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DFFRPFX08

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH XCKEN to XOUT 1.55 1.72
tPHL 1.29 1.31
tPHL RB to Q 1.18 2.53
tPLH RB to QB 0.714 2.35
tPHL RB to XOUT 1.11 1.34
tPLH OUTHLD to Q 0.348 2.50
tPHL 0.331 2.31
tpLH OUTHLD to QB 0.606 2.04 4
tPHL 0.614 1.51 o8
4
Na
Delay coefficients (Sheet 2 of 2) =2
5
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.304 4.31 0.279 3.24
QB 0.248 4.37 0.207 2.61
XOouT 0.310 2.93 0.200 1.71

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp =55V

TA=70C Ta=25C Tao=0C
tsu Setup Time D to CK 1.02 0.600 0.367
tsu Setup Time XD to CK 1.77 1.04 0.635
tsu Setup Time XDEN to CK 1.96 1.15 0.702
tsu Setup Time D to XCK 0.512 0.300 0.183
tsu Setup Time XD to XCK 1.19 0.700 0.428
tsu Setup Time XDEN to XCK 1.18 0.690 0.422
tsu Setup Time D to XCKEN 0.512 0.300 0.183
tsu Setup Time CK to XCKEN 2.35 1.38 0.843
tsu Setup Time XD to XCKEN 1.19 0.700 0.428
tsu Setup Time XDEN to XCKEN 1.38 0.810 0.495
tsu Setup Time XCK to XCKEN 2.17 1.27 0.776
tsu Setup Time CK to OUTHLD 2.95 1.73 1.06
tsu Setup Time XCK to OUTHLD 3.53 2.07 1.27
tsu Setup Time XCKEN to OUTHLD 3.53 2.07 1.27
th Hold Time CK to D 0.171 0.100 0.061
th Hold Time CK to XD -0.444 -0.260 -0.159
th Hold Time CK to XDEN -0.444 -0.260 -0.159
th Hold Time XCK to D 0.683 0.400 0.244
th Hold Time XCK to XD -0.136 -0.080 -0.049
th Hold Time XCK to XDEN -0.136 -0.080 -0.049
th Hold Time XCKEN to D 0.341 0.200 0.122
th Hold Time XCKEN to CK 2.35 1.38 0.843

Timing requirements (Sheet 1 of 2)
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DFFRPFX08

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=T70C TA=25C TA=0C
th Hold Time XCKEN to XD -0.291 -0.170 -0.104
th Hold Time XCKEN to XDEN -0.291 -0.170 —-0.104
th Hold Time XCKEN to XCK 2.17 1.27 0.776
th Hold Time OUTHLD to CK -1.775 -1.040 —-0.635
th Hold Time OUTHLD to XCK -2.219 -1.300 -0.795
th Hold Time OUTHLD to XCKEN | -2.219 -1.300 -0.795
towh Pulse Width (high) CK 3.35 1.96 1.20
towh Pulse Width (high) XCK 3.93 2.30 1.41
towh Pulse Width (high) XCKEN 3.74 2.19 1.34
towl Pulse Width (low) RB 3.93 2.30 1.41
tpwl Pulse Width (low) CK 3.53 2.07 1.27
towl Pulse Width (low) XCK 3.93 2.30 1.41
towl Pulse Width (low) XCKEN 3.35 1.96 1.20
towl Pulse Width (low) OUTHLD 2.95 1.73 1.06
rt Recovery Time RB to CK -1.383 -0.810 —0.495
rt Recovery Time RB to XCK -1.963 -1.150 -0.702
rt Recovery Time RB to XCKEN -1.963 -1.150 —0.702

Timing requirements (Sheet 2 of 2)

RB> |
OUTHLD >—s ©  of—> @
X0 LATRP
XDENC>—2 Do - ° w—{>QB
X0UT
XCK b ner
DFFRPF
XCKEN[>—s CK o '
[ CK RB B
Functional diagram: DFFRPFX08
V8700 Standard Cell Library NCR ASIC Digital Data Book
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DFFRPFX12

Fast High Drive D Flip—Flop, Positive Edge
Triggered, with Multiplexed Data and Clock, with
Reset

DFFRPFX12 is a fully static D-type, positive edge
triggered flip—flop with multiplexed data and clock
inputs and an output hold latch. This cell is DFFRPFX12
appropriate for use in internal scan test . Q

w
applications. It is positive edge triggered with ek o
respect to CK and XCK. The output hold latch —{xpEN B =3
holds data when OUTHLD is high and is —XCK (= e
transparent when OUTHLD is low. (See —XCKEN =g
functional diagram.) RB is asynchronous and active ] OUTHLD_ XoUTI— =
low. R
-
Inputs: RB, D, CK, XD, XDEN, XCK,

XCKEN, OUTHLD
Outputs: Q, @B, XOouT
Input Cap.: RB: 0.034
D: 0.070
CK: 0.071
XD: 0.069
XDEN: 0.118
XCK: 0.069
XCKEN: 0.118
OUTHLD: 0.116 pF
Timing
Constants: K = 0.08ns
McLH = 0.278 McHL = 0.179
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 37.0 grids wide, 13.4 grids high

RB D CK | XD | XDEN | XCK | XCKEN |OUTHLD| Q QB | XOUuT
H D i) X L X L L D DB D
H X T XD H X L L XD | xpB | XD
H D i) X L X L H Qo | QBo D
H X i) XD H X L H Qo | QBo | XD
L X X X L X X X L H L
H D X X L T H L D DB D
H X X XD H T H L XD XDB XD
H D X X L [ H H Qo | QBo D
H X X XD H H H Qo | QBo | XD
Function table
NCR ASIC Digital Data Book V8700 Standard Cell Library
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DFFRPFX12

(Input tr,ts= 0.5ns nominal, C= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
Ta=25C TA=70C TAo=85C | Tp=125C
tPLH CK to Q 1.77 3.33 3.47 3.90
tPHL 1.39 2.60 2.71 3.04
tPLH CK to QB 1.77 3.32 3.46 3.88
tPHL 1.96 3.67 3.83 4.29
tPLH CK to XOUT 1.73 3.25 3.39 3.81
tPHL 1.35 2.54 2.65 2.97
trLH XCK to Q 2.08 3.90 4.07 4.57
tPHL 1.69 3.18 3.31 3.72
trPLH XCK to QB 2.08 3.90 4.06 4.56
tPHL 2.26 4.24 4.42 4.96
tPLH XCK to XOUT 2.04 3.82 3.99 4.48
tPHL 1.66 3.12 3.25 3.65
tPLH XCKEN to Q 1.98 3.72 3.88 4.35
tPHL 1.60 2.99 3.12 3.50
tPLH XCKEN to QB 1.98 3.71 3.87 4.34
tPHL 2.17 4.06 4.23 4.75
tPLH XCKEN to XOUT 1.94 3.64 3.80 4.26
tPHL 1.56 2.93 3.06 3.43
tPHL RB to Q 1.40 2.63 2.75 3.08
tPLH RB to QB 1.06 1.99 2.08 2.33
tPHL RB to XOUT 1.45 2.71 2.83 3.17
tPLH QUTHLD to Q 0.718 1.36 1.42 1.59
tPHL 0.529 1.00 1.04 1.17
tPLH OUTHLD to QB 0.889 1.68 1.75 1.97
tPHL 0.902 1.70 1.77 1.99

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B

tPLH CK to Q 1.52 1.34
tPHL 1.19 1.19
tPLH CK to QB 1.56 0.887
teHL 1.82 0.667
tPLH CK to XOUT 1.44 1.74
tPHL 1.14 1.39
tPLH XCK to Q 1.82 1.41

tPHL 1.50 1.19
tPLH XCK to QB 1.87 0.920
tPHL 2.11 0.733
tPLH XCK to XOUT 1.74 1.83
tPHL 1.45 1.40
tPLH XCKEN to Q 1.73 1.38

tPHL 1.40 1.17

tPLH XCKEN to QB 1.77 0.847
tPHL 2.02 0.700

Delay coefficients (Sheet 1 of 2)
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DFFRPFX12

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH XCKEN to XOUT 1.64 1.78
tPHL 1.35 1.39
tPHL RB to Q 1.21 1.21
tPLH RB to QB 0.785 1.55
tPHL RB to XOUT 1.23 1.43
tPLH OUTHLD to Q 0.456 1.45
tPHL 0.339 1.15 "
tPLH QUTHLD to QB 0.682 0.907 4
tPHL 0.748 0.787 ‘2‘
[+
Delay coefficients (Sheet 2 of 2) :nz:
n
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.335 2.23 0.265 1.38
QB 0.222 2.14 0.212 1.21
XOUuT 0.366 2.95 0.237 1.73

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C TA=0C
tsu Setup Time D to CK 1.02 0.600 0.367
tsu Setup Time XD to CK 1.77 1.04 0.635
tsu Setup Time XDEN to CK 1.77 1.04 0.635
tsu Setup Time D to XCK 0.512 0.300 0.183
tsu Setup Time XD to XCK 1.19 0.700 0.428
tsu Setup Time XDEN to XCK 1.18 0.690 0.422
tsu Setup Time D to XCKEN 0.683 0.400 0.244
tsu Setup Time CK to XCKEN 2.35 1.38 0.843
tsu Setup Time XD to XCKEN 1.38 0.810 0.495
tsu Setup Time XDEN to XCKEN 1.38 0.810 0.495
tsu Setup Time XCK to XCKEN 2.17 1.27 0.776
tsu Setup Time CK to OUTHLD 3.35 1.96 1.20
tsu Setup Time XCK to OUTHLD 3.93 2.30 1.41
tsu Setup Time XCKEN to OUTHLD 3.74 2.19 1.34
th Hold Time CK to D 0.171 0.100 0.061
th Hold Time CK to XD —-0.444 -0.260 -0.159
th Hold Time CK to XDEN —-0.444 -0.260 -0.159
th Hold Time XCK to D 0.683 0.400 0.244
th Hold Time XCK to XD -0.136 -0.080 —0.049
th Hold Time XCK to XDEN -0.136 -0.080 —-0.049
th Hold Time XCKEN to D 0.341 0.200 0.122
th Hold Time XCKEN to CK 2.35 1.38 0.843

Timing requirements (Sheet 1 of 2)
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DFFRPFX12

Minimum Specifications (ns)

V8700 Standard Cell Library
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Functional diagram: DFFRPFX12

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TA=25C TA=0C
th Hold Time XCKEN to XD -0.291 -0.170 -0.104
th Hold Time XCKEN to XDEN -0.291 -0.170 -0.104
th Hold Time XCKEN to XCK 2.17 1.27 0.776
th Hold Time OUTHLD to CK -2.065 -1.210 -0.739
th Hold Time OUTHLD to XCK -2.509 -1.470 -0.898
th Hold Time OUTHLD to XCKEN -2.372 -1.390 -0.850
tpwh Pulse Width (high) CK 3.53 2.07 1.27
tpwh Pulse Width (high) XCK 3.93 2.30 1.41
towh Pulse Width (high) XCKEN 3.93 2.30 1.41
towl Pulse Width (low) RB 4.13 2.42 1.48
towl Pulse Width (low) CK 3.53 2.07 1.27
towl Pulse Width (low) XCK 3.93 2.30 1.41
towl Pulse Width (low) XCKEN 3.53 2.07 1.27
towl Pulse Width (low) OUTHLD 3.14 1.84 1.12
rt Recovery Time RB to CK -1.1956 -0.700 -0.428
rt Recovery Time RB to XCK -1.963 -1.150 -0.702
rt Recovery Time RB to XCKEN -1.775 -1.040 -0.635
Timing requirements (Sheet 2 of 2)
RB> —
RB
OUTHLD >—¢s o— 0
LATRP
XDENC>—¢ XD 1o wl—>08B
2>
XouT
D )
CK>H cK a8
|> . RB

NCR ASIC Digital Data Book



DFFRPP

D Flip—Flop with Reset and Parallel Data Input,
Positive Edge Triggered

DFFRPP is a D-type, positive edge triggered

flip—flop with parallel load, and single clock input.
Parallel data from PD is transparent when PEB is —PD o_
low. R is asynchronous and active high. a 9
—0 "
[ -
Inputs: R, D, PD, PEB, CK —CK fr}
Outputs:  Q, QB o - Sa
Input Cap.: R: 0.036 —PE R » %
D: 0.068 -
PD: 0.053 | =
PEB: 0.036
CK: 0.035 pF
Timing
Constants: K = 0.08ns A FgN%IO:‘E;A%kE o a8
MCLH = 0.206 McHL = 0.212
Process HoX X X X L H
Derating: B =0.66 N=1.00 W = 1.40 L x H L X | HL
Cell Size:  24.0 grids wide, 14.4 grids high L x L L X [LH
L H X H *+ H L
L L X H *+ L H
(Input tr,t= 0.5ns nominal, C = 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Tp=25C TA=70C Tp=85C Ta=125C
tPLH CK to Q 1.14 2.13 2.23 2.50
tPHL 1.32 2.48 2.58 2.90
tPLH *CK to QB 1.90 3.57 3.72 4.18
tPHL 1.79 3.38 3.52 3.96
tPLH R to QB 1.03 1.94 2.03 2.28
tPHL 2.88 5.39 5.62 6.31
tPLH RtoQ 2.06 3.85 4.02 4.51
tPHL 1.92 3.59 3.75 4.21
trLH PD to Q 1.55 2.91 3.03 3.40
tPHL 1.46 2.73 2.85 3.20
tPLH *PD to QB 2.06 3.88 4.04 4.54
tPHL 2.20 4.14 4.32 4.85
tPLH PEB to Q 1.76 3.31 3.45 3.87
tPHL 2.30 4.31 4.49 5.04
tPLH *PEB to QB 2.90 5.45 5.68 6.38
tPHL 2.44 4.58 4.77 5.36
* The propagation delay from PD, PEB, and CK to QB depends on the delay from each
pin to the Q output. See the Timing Equation application note for more information.
Timing characteristics
NCR ASIC Digital Data Book V8700 Standard Cell Library
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DFFRPP

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
teLH CK to Q 0.777 2.72
tPHL 1.06 1.68
teLH Q to QB (CK) 0.282 1.45
teHL 0.232 1.25
tPLH R to QB 0.803 1.44
tPHL 2.62 1.67
tPLH Rto Q 1.71 2.65
tPHL 1.66 1.69
tPLH PD to Q 1.20 2.65
trPHL 1.19 1.74
teLH Q to QB (PD) 0.302 1.53
tPHL 0.224 1.27
tPLH PEB to Q 1.40 2.75
tPHL 2.04 1.73
tPLH Q to QB (PEB) 0.308 1.45
tPHL 0.250 1.20

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.915 5.87 0.541 2.76
QB 0.398 2.95 0.362 1.78

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C TA=0C

tsu Setup Time PD to PEB 1.57 0.920 0.563
tsu Setup Time D to CK 3.14 1.84 1.12

th Hold Time PEB to PD -0.733 -0.430 -0.263

th Hold Time CK to D -0.291 -0.170 -0.104
towh Pulse Width (high) R 4.91 2.88 1.76
towh Pulse Width (high) CK 4.13 2.42 1.48
towl Pulse Width (low) PEB 4.91 2.88 1.76
towl Pulse Width (low) CK 6.67 3.91 2.39
rt Recovery Time R 1.77 1.04 0.635
rt Recovery Time PEB 5.31 3.11 1.90

Timing requirements

V8700 Standard Cell Library NCR ASIC Digital Data Book
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DFFRPQ

D Flip—Flop with Reset, Positive Edge Triggered

DFFRPQ is a fully static D-type, positive edge

triggered flip—flop with only a Q output. RB o Ql—
is asynchronous and active low. DEFRPQ
Inputs: D, CK, RB —CK _
Outputs: Q R
Input Cap.: D: 0.076 |
CK: 0.097
RB: 0.086 pF
Timing 1
Constants: K = 0.08ns ;UNEI O:BTAB'EE
McLH = 0.155 McHL = 0.138
Process L t H L
Derating: B=0.66 N=1.00 W=1.40 H ¢t H H
Cell Size: 13.0 grids wide, 10.9 grids high X X L L
(Input tr,tt= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
TA=25C | TA=70C | TAo=85C | To=125C
tPLH CKto Q 0.656 1.24 1.29 1.45
tPHL 0.830 1.56 1.63 1.83
tPHL RB to Q 0.740 1.39 1.45 1.63

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CKto Q 0.374 2.17
tPHL 0.593 1.79
tPHL RB to Q 0.489 1.93

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.395 4.33 0.361 2.29

Rise/Fall time coefficients for the next cell
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DFFRPQ

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C TA=0C

tsu Setup Time D to CK 1.13 0.660 0.404
th Hold Time CK to D —-0.291 -0.170 -0.104
towh Pulse Width (high) CK 3.38 1.990 1.210
towl Pulse Width (low) CK 2.25 1.32 0.800
towl Pulse Width (low) RB 2.35 1.38 0.843

rt Recovery Time RB 0.392 0.230 0.141

Timing requirements

w
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Functional diagram: DFFRPQ
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DFFRPQT

D Flip—Flop with Reset and Tristate, Positive Edge
Triggered

DFFRPQT is a fully static D-type, positive edge
triggered flip—flop. RB is asynchronous for Q and |
active low. When ENB is high, the T output is in

a Hi-Z state and Q functions as on a standard —ip ENB ¢
flip~flop. When ENB is low, T equals Q.
DFFRPQT
Inputs: ENB, D, CK, RB —CK _ T
Outputs: QT R
Input Cap.: ENB: 0.075 |
D: 0.076
CK: 0.097
output Cap 1F'{BO: 8-3038; FDF FUNCTION TABLE
u =T 0.
Timing D CK RB ENB (Q T
Constants: K = 0.08ns L * H L L L
McLH = 0.140 McHL = 0.263 H + H L H H
Process
Derating: B =066 N=1.00 W-=1.40 X X L L L L
Cell Size:  17.0 grids wide, 10.9 grids high L * H H L HiZ
H ¢ H H H HiZ
X X L H L HiZ
(Input tr,tt= 0.5ns nominal, C.= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Ta=25C TA=70C Tp=85C Tap=125C
tPLH ENBto T 0.373 0.706 0.737 0.828
tPHL 0.469 0.894 0.933 1.05
tPLH CK to Q 0.820 1.54 1.61 1.80
tPHL 1.10 2.06 2.15 2.42
trLH CKto T 0.815 1.53 1.60 1.79
tPHL 1.06 2.00 2.08 2.34
tPHL RB to Q 0.773 1.46 1.52 1.71
tPHL RBtoT 2.67 5.01 5.22 5.86
Timing characteristics
V8700 Standard Cell Library NCR ASIC Digital Data Book
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DFFRPQT

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH ENB to T 0.113 2.01
tPHL 0.216 1.43
tPLH CK to Q 0.539 2.22
tPHL 0.785 2.01
tPLH CKtoT 0.549 2.07
tPHL 0.767 1.83
tPHL RB to Q 0.471 1.92
tPHL RBtoT 2.35 2.12 g
Delay coefficients ‘E E
=
=
Use the risc/fall time cocfficients to calculate NOMINAL PROCESS, 5V, 25C @
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.468 4.28 0.505 2.40
T 0.275 4.45 0.358 2.22

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TAo=70C Tpo=25C Tpo=0C

tsu Setup Time D to CK 0.956 0.560 0.342

th Hold Time CK to D 0.205 0.120 0.074
tpwh Pulse Width (high) CK 3.33 1.96 1.20
towl Pulse Width (low) CK 3.72 2.19 1.34
towl Pulse Width (low) RB 4.71 2.76 1.69

rt Recovery Time RB 0.392 0.230 0.141

Timing requirements
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DFFRPZ

D Flip—Flop with Reset, Positive Edge Triggered,
Zero Setup Time

DFFRPZ is a fully static D-type edge triggered
flip—flop. It is positive edge triggered with respect —D Q
to CK. RB is asynchronous and active low. It has

zero setup time. n E]T:FHPZ

Inputs:  RB, D, CK m @

Outputs: Q, QB [ ]

Input Cap.: RB: 0.127 Sa
D: 0.043 LS
CK: 0.021 pF -2

Timing FUNCTION TABLE 5

Constants: K = 0.08ns D CK RB Q 0B

McLH = 0.202 McHL = 0.215
Process o cht L * H L H
Derating: B = 0.66 N =1.00 W = 1.40 H t H HoL
Cell Size:  18.0 grids wide, 12.4 grids high X X L L H

(Input tr,tt= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Ta=25C Ta=70C TA=85C Tap=125C
tPLH CKto Q 1.76 3.31 3.45 3.87
tPHL 2.80 5.23 5.46 6.12
tPLH *CK to QB 3.37 6.32 6.59 7.40
tPHL 2.54 4.77 4.97 5.58
tPHL *RB to Q 1.26 2.38 2.48 2.78
tPLH RB to QB 0.613 1.16 1.21 1.36
* The propagation delay from CK to QB depends on the CK to Q delay and rise/fall time.
Also, the delay from RB to Q depends on the RB to QB delay and rise/fall time. See the
Timing Equation application note for more information.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
trLH CK to Q 1.47 2.05
tPHL 2.52 1.82
tPLH Q to QB (CK) 0.247 1.16
trHL 0.342 1.74
tPHL QB to Q (RB) 0.381 1.49
tPLH RB to QB 0.309 2.19

Delay coefficients
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DFFRPZ

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.878 4.11 0.904 2.31
QB 0.401 2.09 0.448 2.75

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)
WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C Tp=25C TA=0C
tsu Setup Time D to CK 0.000 0.000 0.000
th Hold Time CK to D 1.38 0.810 0.495
towh Pulse Width (high) CK 4.71 2.76 1.69
towl Pulse Width (low) RB 4.32 2.53 1.55
towl Pulse Width (low) CK 6.09 3.57 2.18
rt Recovery Time RB -1.024 -0.600 -0.367
Timing requirements
—— >0
Eanrapnip >
e
CLB RB -
CcL
RB [>——RB CL CLB

————CLB

CK D—[>o-~[>o—CL

Functional diagram: DFFRP
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DFFRSP

D Flip—Flop with Reset and Set, Positive Edge

Triggered
... l
DFFRSP is a fully static D-type positive edge 5
triggered flip—flop. SB and RB are asynchronous —o FP -
and active low. This cell is functionally compatible DFFRS
with a TTL 74LS74. —cK . U
Inputs: SB, D, CK, RB | 2
Outputs: Q, QB E
Input Cap.: SB: 0.101 o
D: 0.052 FUNCTION TABLE E
CK: 0.034 D CKk SB _RB| G 0B =
RB: 0.141 pF L ¢+ H H L H »
Timing H ¢+ H H H L
Constants: K = 0.08ns X X H L L H
MCLH = 0.177 McHL = 0.202 X X L H H L
Process X X L L =

Derating: B=0.66 N=1.00 W= 1.40

Cell Size: 17.0 grids wide, 13.4 grids high *Both Q and QB will be high when both

SB and RB are low, but the output state
is indeterminate if both SB and RB go

high simultaneously.

(Input tr,tf= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
Tao=25C TA=70C TA=85C | Tp=125C
tPLH CK to QB 1.04 1.96 2.04 2.29
tPHL 1.27 2.39 2.49 2.79
tPLH *CKto Q 2.00 3.76 3.92 4.40
tPHL 1.74 3.27 3.41 3.83
tPHL *RB to Q 1.41 2.66 2.78 3.12
teLH RB to QB 0.681 1.28 1.34 1.50
tPHL 0.634 1.20 1.25 1.40
tPLH SB to Q 0.556 1.05 1.10 1.23
tPHL 0.400 0.760 0.793 0.892
tPHL *SB to QB 1.49 2.82 2.94 3.30
* The propagation delay from CK and RB to Q depends on the delay from each pin to the
QB output. Also, the delay from SB to QB depends on the delay from SB to Q and
rise/fall time. See the Timing Equation application note for more information.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CK to QB 0.702 2.65
tPHL 0.968 2.17
tPLH QB to Q (CK) 0.336 2.21
tPHL 0.252 1.77

Delay coefficients (Sheet 1 of 2)
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DFFRSP

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPHL QB to Q (RB) 0.283 1.81
tPLH RB to QB 0.363 2.44
tPHL 0.340 2.09
tPLH SB to Q 0.264 2.18
tPHL 0.157 1.58
tPHL Q to QB (SB) 0.562 2.09

Delay coefficients (Sheet 2 of 2)

Use the rise/fall time coefficients to calculate
the input rise or fall time for any cell driven by
this cell. See Timing Equation application

note.

Minimum Specifications (ns)

NOMINAL PROCESS, 5§V, 25C

OUTPUT RISE TIME FALL TIME
PIN COEFFICIENTS COEFFICIENTS
R1 R2 F1 F2
Q 0.471 4.39 0.379 2.67
QB 0.827 5.79 0.666 3.79

Rise/Fall time coefficients for the next cell

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TpA=70C TA=25C Ta=0C

tsu Setup Time D to CK 1.16 0.680 0.415
th Hold Time CK to D 0.376 0.220 0.135
tpwh Puise Width (high) CK 4.52 2.65 1.62
tow! Pulse Width (low) SB 4.32 2.53 1.55
towl Pulse Width (low) CK 3.74 2.19 1.34
towl Pulse Width (low) RB 4.32 2.53 1.55

rt Recovery Time SB -1.571 -0.920 -0.563
rt Recovery Time RB 1.16 0.680 0.415

Timing requirements
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DFFRSPF

Fast D Flip—Flop with Reset and Set, Positive Edge
Triggered

DFFRSPF is a fully static D—type positive edge
triggered flip—flop. SB and RB are asynchronous
and active low. This cell is functionally compatible

with a TTL 74LS74.

Inputs: SB, D, CK, RB

Outputs: Q, QB

Input Cap.: SB: 0.166
D: 0.188
CK: 0.081

RB: 0.172 pF

Timing
Constants: K = 0.08ns

MCLH = 0.196 McHL = 0.174

Process

Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 24.0 grids wide, 15.4 grids high

(Input tr,te= 0.5ns nominal, CL= 0.1pF)

5
DFFRSPF
—{CK T
il

FUNCTION TABLE
CK RB

XX X T rj|o
X X X
rrTxTI|WL
=]
rTrxTx
®* I rIxITrjeo
»* T T xT|m

*Both Q and QB will be high when both
SB and RB are low, but the output state
is indeterminate if both SB and RB go
high simultaneously.

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=3SV Vpp=4-5V
TA=25° TA=7OC TA=85C TA=125C
tPLH CK to Q 0.935 1.76 1.83 2.06
tPHL 0.846 1.59 1.66 1.86
tPLH CK to QB 0.890 1.68 1.75 1.96
tPHL 0.864 1.63 1.70 1.90
tPHL *RB to Q 1.17 2.21 2.30 2.59
tPLH RB to QB 0.331 0.632 0.660 0.742
tPHL 0.285 0.545 0.568 0.639
tPLH SB to Q 0.294 0.562 0.586 0.660
tPHL 0.274 0.524 0.546 0.615
tPHL *SB to QB 1.24 2.34 2.44 2.75
* The propagation delay from RB to Q depends on the RB to QB delay and rise/fall time.
Also, the delay from SB to QB depends on the delay from SB to Q and rise/fall time.
See the Timing Equation application note for more information.

V8700 Standard Cell Library
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DFFRSPF

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CK to Q 0.760 0.927
tPHL 0.681 0.920
tPLH CK to QB 0.714 0.940
tPHL 0.696 0.953
tPHL QB to Q (RB) 0.679 1.03
tePLH RB to QB 0.151 0.980
tPHL 0.133 0.793 "
tPLH SB to Q 0.120 0.913 =
tPHL 0.125 0.760 o S
tPHL Q to QB (SB) 0.753 1.27 Eg
= o
=z
5

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.295 1.73 0.238 1.29
QB 0.220 1.78 0.258 1.35

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C Tao=0C

tsu Setup Time D to CK 0.563 0.330 0.202
th Hold Time CK to D 0.563 0.330 0.202
towh Pulse Width (high) CK 2.95 1.73 1.06
towl Pulse Width (low) SB 4.52 2.65 1.62
towl Pulse Width (low) CK 3.35 1.96 1.20
towl Pulse Width (low) RB 4.71 2.76 1.69

rt Recovery Time SB -1.963 -1.150 -0.702

rt Recovery Time RB -2.355 -1.380 -0.843

Timing requirements
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DFFRSPH

Buffered D Flip—Flop with Reset and Set, Positive
Edge Triggered (High Drive)

DFFRSPH is a fully static D-type, edge triggered

flip—flop.

It is positive edge triggered with respect

to the single phase clock (CK). RB and SB are
asynchronous and active low. Note: This cell is
functionally compatible with a DFFRSP except
when both RB and SB are low.

Inputs:
Outputs:

Input Cap.:

Timing

Constants:

Process
Derating:
Cell Size:

SB, D, CK, RB
Q, QB

SB: 0.098

D: 0.051

CK: 0.035
RB: 0.144 pF

K = 0.08ns
McLH = 0.209 McHL = 0.217

B=0.66 N=1.00 W= 1.40
22.0 grids wide, 13.4 grids high

(Input tr,tt= 0.5ns nominal, CL= 0.1pF)

o
!

—=DFFRSPHa—

FUNCTION TABLE

CK_ SB

RB Q

>X X X T rjo
X X X - -
rrTxT=x

®E I rrxTrreo
®ErrITr o

rITIrxTx

*Both Q and QB will be low when both
SB and RB are low, but the output state
is indeterminate if both SB and RB go
high simultaneously.

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=SV Vpp=4.5V

Tpo=25C | TAo=70C | TAo=85C | Tp=125C
teLH CKto Q 1.62 3.05 3.18 3.57
toHL 1.41 2.65 2.76 3.10
tpLH CK to QB 1.99 3.73 3.89 4.37
tPHL 2.42 4.54 173 5.31
teLH RB to Q 0.944 1.78 1.85 2.08
teHL 1.03 1.93 2.02 2.27
tPLH RB to QB 1.59 2.99 3.12 3.50
tpLH SB to Q 1.63 3.06 3.19 3.58
teLn SB to QB 0.616 1.16 1.21 1.36
tpHL 0.863 1.63 1.70 1.91

Timing characteristics

NCR ASIC Digital Data Book
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DFFRSPH

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CKto Q 1.46 0.740
tPHL 1.23 0.907
tPLH CK to QB 1.85 0.507
tPHL 2.28 0.533
trLH RB to Q 0.774 0.820
tPHL 0.843 0.940
tPLH RB to QB 1.44 0.633
tpLH SB to Q 1.46 0.853
tPLH SB to QB 0.461 0.673
tPHL 0.691 0.813

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.333 1.01 0.391 0.927
QB 0.267 1.05 0.295 0.887

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C Tao=25C TA=0C
tsu Setup Time D to CK 1.35 0.790 0.483
th Hold Time CK to D 0.376 0.220 0.135
towh Pulse Width (high) CK 4.52 2.65 1.62
towl Pulse Width (low) SB 413 2.42 1.48
towl Pulse Width (low) CK 3.74 2.19 1.34
towl Pulse Width (low) RB 4.32 2.53 1.55
rt Recovery Time SB -1.571 -0.920 -0.563
rt Recovery Time RB 1.16 0.680 0.415

Timing requirements
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DLYCEL

Delay Cell

Inputs: A
Outputs: X
Input Cap.: A: 0.032 pF
Timing — @ T
Constants: K = 0.08ns

McLH = 0.000 McHL = 0.000 DLY
Process

Derating: B =072 N=1.00 W=1.28
Cell Size: 8.0 grids wide, 9.9 grids high

(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=sV Vpp=4-5V
TA=25C | TA=70C | TAo=85C | TAo=125C
tPLH A to X 6.93 11.8 12.3 13.8
tPHL 6.85 11.7 12.2 13.7

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH Ato X 6.72 2.12
tPHL 6.64 2.11

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 3.71 0.480 | 4.19 | 0.547

Rise/Fall time coefficients for the next cell
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DS1216

Schmitt Trigger

DS1216 can be used in place of INBUF to buffer
the input and I/O pads.

A X

Inputs: A
Outputs: X DS1216
Input Cap.: A: 0.095 pF
Timing é’
Constants: K = 2.00ns o

McLH = 0.186 McHL = 0.062 §2
Process 2=
Derating: B =0.69 N=1.00 W= 1.31 Z
Cell Size: 6.0 grids wide, 11.9 grids high A
DC Switching Parameters (Vpp =5V, Ta=25C)
Threshold Voltage: Low to High = 1.6V + 300mV

High to Low = 1.2V + 300mV
Hysteresis: Typ: 400mV ~ Min: 100mV
(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
Tpo=25C | To=70C | To=85C | To=125C
tPLH A to X 0.935 1.63 1.70 1.91
tPHL 1.13 1.98 2.06 2.31

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.874 0.607
tPHL 1.03 0.987

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5§V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.244 0.953 0.453 1.05

Rise/Fall time coefficients for the next cell
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DS1218

Schmitt Trigger

DS1218 can be used in place of INBUF to buffer
the input and I/O pads.

A X

Inputs: A
Outputs: X pS1218
Input Cap.: A: 0.102 pF
Timing
Constants: K = 2.00ns

McLH = 0.192 McHL = 0.090
Process
Derating: B=069 N=1.00 W= 1.31
Cell Size: 6.0 grids wide, 11.9 grids high
DC Switching Parameters (Vpp=5V, Ty =25C)
Threshold Voltage: Low to High = 1.8V + 300mV

High to Low = 1.2V * 300mV
Hysteresis: Typ: 600mV  Min: 300mV
(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TAo=25C | TAo=70C | To=85C | To=125C
tPLH Ato X 1.17 2.05 2.14 2.40
tPHL 2.28 3.98 4.15 4.66

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 1.11 0.673
tPHL 2.15 1.31

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.336 0.987 1.04 1.32

Rise/Fall time coefficients for the next cell
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Schmitt Trigger

DS1238 can be used in place of INBUF to buffer

the input and I/O pads.

DS1238

A X

Inputs: A pDS1238
Qutputs: X
Input Cap.: A: 0.128 pF
Timing
Constants: K = 2.00ns

McLH = 0.058 M(HL = 0.132
Process
Derating: B=069 N=1.00 W=1.31
Cell Size: 8.0 grids wide, 11.9 grids high
DC Switching Parameters (Vpp =5V, Ta=25C)
Threshold Voltage: Low to High = 3.8V = 300mV

High to Low = 1.2V = 300mV
Hysteresis: Typ: 2.6V Min: 2.3V
(Input tr,ti= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
- TA=25C | TA=70C | TAo=85C | Tpo=125C
tPLH A to X 1.40 2.45 2.56 2.87
tPHL 2.98 5.20 5.42 6.08

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH AtoX 1.32 0.840
tPHL 2.82 1.60
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.726 1.19 1.57 1.47
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DS1323

Schmitt Trigger

DS1323 can be used in place of INBUF to buffer
the input and I/O pads.

A X

Inputs: A
Outputs: X DS1323
Input Cap.: A: 0.173 pF
Timing
Constants: K = 2.00ns

MCLH = 0.121 McHL = 0.144
Process
Derating: B=0.69 N=1.00 W= 1.31
Cell Size: 6.0 grids wide, 11.9 grids high
DC switching parameters (Vhp=5V, Ta=25C)
Threshold Voltage: Low to High = 2.3V * 300mV

High to Low = 1.3V * 300mV
Hysteresis: Typ: 1.0V Min: 700mV
(Input tr,tr= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=25C | TA=70C | TA=85C | To=125C
tPLH A to X 0.995 1.74 1.81 2.03
tPHL 1.46 2.55 2.66 2.98

Timing characteristics

NOM. PROCESS, 5§V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.928 0.673
tPHL 1.34 1.23

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.294 1.06 0.609 1.26

Rise/Fall time coefficients for the next cell
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DS1527

Schmitt Trigger

DS1527 can be used in place of INBUF to buffer
the input and I/O pads.

A X

Inputs: A
Outputs: X DS1527
Input Cap.: A: 0.217 pF
Timing ]
Constants: K = 2.00ns 5

McLH = 0.093 McHL = 0.174 §E
Process 2g
Derating: B=0.69 N=1.00 W= 131 =
Cell Size: 6.0 grids wide, 11.9 grids high A
DC Switching Parameters (Vpp =5V, Ta=25C)
Threshold Voltage: Low to High = 2.7V + 300mV

High to Low = 1.5V * 300mV
Hysteresis: Typ: 1.2V Min: 900mV
(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
TA=25C | TA=70C | To=85C | TAo=125C
tPLH A to X 1.02 1.78 1.86 2.08
tPHL 1.26 2.19 2.29 2.57

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.947 0.720
tPHL 1.15 1.07

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.331 1.05 0.475 1.14

Rise/Fall time coefficients for the next cell
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DS1728

Schmitt Trigger

DS1728 can be used in place of INBUF to buffer
the input and I/O pads.

A X

Inputs: A
Outputs: X DS1728
Input Cap.: A: 0.211 pF
Timing
Constants: K = 2.00ns

McLH = 0.065 McHL = 0.219
Process
Derating: B =069 N=1.00 W=1.31
Cell Size: 6.0 grids wide, 11.9 grids high
DC Switching Parameters (Vpp=5V, Ta=25C)
Threshold Voltage: Low to High = 2.8V + 300mV

High to Low = 1.7V % 300mV
Hysteresis: Typ: 1.1V Min: 800mV
(Input tr,ty= 0.5ns nominal, C_= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
Tao=25C | TA=70C | TA=86C | Tpo=125C
tPLH A to X 0.960 1.68 1.75 1.96
tPHL 1.33 2.31 2.41 2.71

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH Ato X 0.890 0.700
tPHL 1.22 1.05

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.326 1.06 0.465 111

Rise/Fall time coefficients for the next cell
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Schmitt Trigger

DS2028 can be used in place of INBUF to buffer

the input and I/O pads.

DS2028

A X

Inputs: A
Outputs: X DS2028
Input Cap.: A: 0.448 pF
Timing
Constants: K = 2.00ns

McLH = 0.137 McHL = 0.086
Process
Derating: B=0.69 N=100 W=1.31
Cell Size: 9.0 grids wide, 12.4 grids high
DC Switching Parameters (Vpp =5V, Ta=25C)
Threshold Voltage: Low to High = 2.8V + 300mV

High to Low = 2.0V % 300mV
Hysteresis: Typ: 800mV Min: 500mV
(Input tr,t¢= 0.5ns nominal, C = 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=SV Vpp=45V
TA=25C | TAo=70C | Tp=85C | To=125C
tPLH Ato X 1.23 2.15 2.24 2.51
tPHL 0.847 1.48 1.54 1.73

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 1.16 0.693
tPHL 0.764 0.833
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.340 1.05 0.340 0.927
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DS2232

Schmitt Trigger

DS2232 can be used in place of INBUF to buffer
the input and I/O pads.

A X

Inputs: A DS2232
Outputs: X
Input Cap.: A: 0.196 pF
Timing
Constants: K = 2.00ns

McLH = 0.054 McHL = 0.176
Process
Derating: B=0.69 N=1.00 W=1.31
Cell Size: 9.0 grids wide, 11.9 grids high
DC Switching Parameters (Vpp=5V, Ta=25C)
Threshold Voltage: Low to High = 3.2V * 300mV

High to Low = 2.2V = 300mV
Hysteresis: Typ: 1.0V Min: 700mV
(Input tr,ts= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TA=25C | TA=70C | TAo=85C | Tpo=125C
tPLH A to X 0.846 1.48 1.54 1.73
tPHL 1.37 2.39 2.49 2.79

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.773 0.727
tPHL 1.30 0.700

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.388 1.13 0.446 0.833

Rise/Fall time coefficients for the next cell
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EXNOR

2—Input Exclusive NOR Gate

Inputs: A

Outputs: X

Input Cap.: A:
B

Timing
Constants: K = 0.08ns X=ReB+A+B
MCLH = 0.196 McHL = 0.394

Process ‘é’
Derating: B =0.66 N=1.00 W = 1.40 o
Cell Size: 6.0 grids wide, 10.9 grids high §g
L a
>a
(Input tr,t= 0.5ns nominal, CL= 0.1pF) §
NOMINAL WORST CASE PROCESS »
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Ta=25C TA=70C TAo=85C | Tp=125C
tPLH *IN to X 0.735 1.39 1.45 1.62
tPHL 0.759 1.44 1.51 1.69
* Slowest input

Timing characteristics

NOM. PROCGESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tpLH *IN to X 0.467 1.86
tPHL 0.450 1.43

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.438 4.29 0.754 1.38

Rise/Fall time coefficients for the next cell
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EXOR

2—Input Exclusive OR Gate

Inputs: A, B A
Outputs: X ) X
Input Cap.: A: 0.099 B

B: 0.098 pF — =
Timing X=ReB+Ae«B

Constants: K = 0.08ns

McLH = 0.176 McHL = 0.098
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 6.0 grids wide, 10.9 grids high

(Input tr,tr= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5sV Vpp=4.5V
TA=25C | TAo=70C | To=85C | Tpo=125C
teLH “IN to X 0.507 0.958 0.999 1.12
tPHL 0.347 0.655 0.683 0.767
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.236 1.97
tPHL 0.170 1.36

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5§V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.412 4.28 0.256 2.95

Rise/Fall time coefficients for the next cell
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EXOR3

3-Input Exclusive OR Gate

Inputs: A, B, C A EXOR3
Outputs: X B X
Input Cap.: A: 0.223 c
B: 0.325 - =
X=ReBeC+AsB+C
C: 0.219 pF +AeBeC+AB-C

Timing
Constants: K = 0.08ns

McLH = 0.385 McHL = 0.305 FUNCTION TABLE

Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 26.0 grids wide, 14.4 grids high

w
43
-
()
o ©
Sa
85
> a
=
=
w

ITxTITXTrrrrrrrjo
ITITrrxTxxrrjm
IrrTrrxTrCxTrjo
Irrr I ITIXrrx

(Input tr,te= 0.5ns nominal, C= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
TA=25C | TAo=70C | TAo=85C | To=125C
tpLH *IN to X 0.953 1.81 1.88 2.12
tPHL 0.796 1.51 1.57 1.77
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH *IN to X 0.569 2.23
tPHL 0.537 1.31

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 1.35 3.47 0.828 2.48

Rise/Fall time coefficients for the next cell
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EXORH

2—Input Exclusive OR Gate (High Drive)

Inputs: A, B A
Outputs: X ) X
Input Cap.: A: 0.093 B

B: 0

Timing o X=R+B+A+B
Constants: K = 0.08ns
McLH = 0.182 McHL = 0.237

Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 14.0 grids wide, 10.4 grids high

(Input tr,tt= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Tpo=25C | To=70C | TAo=85C | To=125C
tpL “IN to X 0.750 1.41 1.47 1.65
tPHL 0.721 1.36 1.42 1.60
* Slowest input

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tpLH *IN to X 0.593 0.807
tPHL 0.529 0.927

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.156 1.42 0.251 0.947

Rise/Fall time coefficients for the next cell
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HBUF

High Drive Noninverting Buffer

Inputs: A

Outputs: X

Input Cap.: A: 0.035 pF
Timing

Constants: K = 0.08ns
McLH = 0.175 McHL = 0.170

Process
Derating: B =0.66 N=1.00 W = 1.40 4
Cell Size: 4.0 grids wide, 9.9 grids high og
ocQa
(Input tr,ty= 0.5ns nominal, C.= 0.1pF) EE
NOMINAL WORST CASE PROCESS g
SYMBOL PARAMETER Vpp=5v Vpp=4-5V w
TAo=25C | To=70C | To=85C | Tp=125C
teLH A to X 0.557 1.05 1.10 1.23
tPHL 0.616 1.16 1.21 1.36

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.423 0.600
tPHL 0.478 0.667

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.189 1.01 0.200 0.807

Rise/Fall time coefficients for the next cell
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INBUF

Noninverting Input Buffer

INBUF is used to buffer the signal from input and
I/O pads, and is compatible with 1.4V & 300mV
threshold voltage (Vpp = 5V). INBUF is tested

using Vi = 0.8V and Viy = 2.0V.

Inputs: A

Outputs: X

Input Cap.: A: 0.074 pF
Timing

Constants: K = 2.00ns

MCLH = 0.107 McHL = 0.060
Process
Derating: B=0.66 N=1.00 W= 1.40
Cell Size: 4.0 grids wide, 12.4 grids high

(Input tr,ts= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
TAo=25C | TA=70C | To=85C | To=125C
tpLH Ato X 0.604 1.13 1.18 1.32
tPHL 0.833 1.55 1.62 1.82

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.550 0.540
tPHL 0.760 0.727

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.178 0.933 0.289 0.827

Rise/Fall time coefficients for the next cell
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INPD

Input Pad

INPD is used with INBUF, or one of the
Schmitt Triggers. Note that the input buffer INPD
and the chip package will add additional
capacitance to all inputs.

— DI
Inputs: PAD
Outputs: DI - 9
Input Cap.: PAD: 3.460 pF o
Timing sa
Constants: K = 0.08ns EE
McLH = 0.000 Mcpi = 0.000 S
Process E
Derating: B~066 N—-1.00 W=1.40
Cell Size:  31.0 grids wide, 80.0 grids high
(Input tr.te= 0.0ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Tp=25C TA=70C Tp=85C Tp=125C
tELH PAD to DI 0.030 0.055 0.058 0.065
_teHL 0.031 0.057 0.060 0.067
Input tr if are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
e A B
ten PAD to DI 0.003 0.267

o tPHL 0.004 0.267

Delay coetficients

Use the rise/fall time cocfficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
DI 2.14 | 0.007 | 2.14 | 0.007

Rise/Fall time coefficients for the next cell
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INV

Inverter
Inputs: A
Outputs: X
Input Cap.: A: 0.032 pF
Timing

Constants: K = 0.08ns

McLH = 0.240 McHL = 0.212
Process
Derating: B=0.66 N=100 W=1.40
Cell Size: 2.0 grids wide, 7.4 grids high

(Input tr,ts= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
TA=25C | TAo=70C | Tpo=85C | To=125C
tPLH Ato X 0.381 0.728 0.760 0.855
tpHL 0.363 0.692 0.722 0.812

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.073 2.07
tPHL 0.087 1.87

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.111 4.45 0.062 3.36

Rise/Fall time coefficients for the next cell
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INV2

Inverter (2X Drive)

INV2 has 2 times the drive of an INV.

Inputs: A O
Outputs: X

Input Cap.: A: 0.059 pF

Timing

Constants: K = 0.08ns

McLH = 0.239 McHL = 0.156
Process
Derating: B=0.66 N=100 W=1.40
Cell Size: 2.0 grids wide, 9.9 grids high

V§700
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(Input tr,ts= 0.5ns nominal, C_= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25C | TA=70C | TAo=85C | To=125C
tPLH Ato X 0.269 0.519 0.542 0.610
terL 0.243 0.464 0.484 0.545

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.062 1.07
tPHL 0.080 0.973

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.086 2.28 0.047 1.74

Rise/Fall time coefficients for the next cell
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INV3

Inverter (3X Drive)

INV3 has 3 times the drive of an INV.

Inputs: A O
OQutputs: X

Input Cap.: A: 0.092 pF

Timing

Constants: K = 0.08ns

McLH = 0.233 McHL = 0.146
Process
Derating: B =066 N=1.00 W=1.40
Cell Size: 3.0 grids wide, 8.9 grids high

(Input tr,tt= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5§V Vpp=4.5V
TA=25C TA=7OC TA=85C TA=125C
tpLH A to X 0.220 0.427 0.446 0.503
tpHL 0.197 0.378 0.395 0.445

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.053 0.693
tPHL 0.068 0.680

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.066 1.50 0.032 1.17

Rise/Fall time coefficients for the next cell
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INV8

Inverter (8X Drive)

INVS has 8 times the drive of an INV.

Inputs: A
Outputs: X
Input Cap.: A: 0.237 pF
Timing
Constants: K = 0.08ns
McLH = 0.231 McHL = 0.211
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 5.0 grids wide, 9.9 grids high

%]
-
-
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(Input tr,ts= 0.5ns nominal, C_ = 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
Ta=25C Tp=70C TA=85C Ta=125C
tPLH A to X 0.177 0.346 0.361 0.408
tPHL 0.173 0.337 0.352 0.397
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.051 0.287
teHL 0.065 0.193
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.067 0.560 0.028 0.387
Rise/Fall time coefficients for the next cell
NCR ASIC Digital Data Book V8700 Standard Cell Library
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INVH

Inverter (High Drive)

INVH has 3 times the drive of an INV.

Inputs: A

Outputs: X

Input Cap.: A: 0.092 pF
Timing

Constants: K = 0.08ns

McLH = 0.233 McHL = 0.146
Process
Derating: B=0.66 N=100 W-=1.40
Cell Size: 3.0 grids wide, 8.9 grids high

(Input tr,tt= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TAo=25C | TA=70C | TAo=85C | To=125C
tpLH A to X 0.220 0.427 0.446 0.503
tpHL 0.197 0.378 0.395 0.445

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH A to X 0.053 0.693
tPHL 0.068 0.680

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.067 1.49 0.032 1.17

Rise/Fall time coefficients for the next cell
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INVT

Tristate Inverter

INVT inverts the input signal when ENB is low.
When ENB is high, the output is in a Hi-Z state.

Inputs: D, ENB D O—~DB
Outputs: DB O
Input Cap.: D: 0.059
ENB: 0.078 pF ENB @
Output Cap.:DB: 0.033 pF ]
Timing =3
Constants: K = 0.08ns EE
McLH = 0.068 McHL = 0.250 =
Process o
Derating: B =066 N=100 W=1.40
Cell Size: 4.0 grids wide, 11.4 grids high
(Input tr,ts= 0.5ns nominal, C.= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=SV Vpp=4.5V
Tao=25C TA=70C TAo=85C | Tp=125C
tPLH D to DB 0.437 0.820 0.855 0.960
trPHL 0.450 0.857 0.895 1.01
tPLH ENB to DB 0.356 0.669 0.698 0.783
tPHL 0.471 0.897 0.936 1.05

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH D to DB 0.212 1.96
tPHL 0.201 1.44
tPLH ENB to DB 0.134 1.93
tPHL 0.219 1.47

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1. R2 F1 F2
DB 0.291 4.45 0.361 217

Rise/Fall time coefficients for the next cell
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INVT3

Tristate Inverter (3X Drive)

INVTS3 is a high drive tristate inverter with 3 times
the drive of an INVT and a larger intrinsic delay.
INVT3 inverts the input signal when ENB is low. A O—X
When ENB is high, the output is in a Hi-Z state.

O
ENB
Inputs: A, ENB
Outputs: X
Input Cap.: All: 0.034 pF
Output Cap.:X: 0.040 pF
Timing
Constants: K = 0.08ns
McLH = 0.182 McHL = 0.266
Process
Derating: B=066 N=100 W= 1.40
Cell Size:  11.0 grids wide, 10.4 grids high
(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
Ta=25C TA=70C TA=85C | Tp=125C
tPLH A to X 0.827 1.56 1.62 1.82
tPHL 0.861 1.63 1.69 1.90
trLH ENB to X 0.844 1.59 1.66 1.86
tPHL 0.943 1.78 1.86 2.08

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH Ato X 0.649 1.02
tPHL 0.655 0.940
tPLH ENB to X 0.673 0.947
teHL 0.737 0.947

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.163 1.61 0.127 1.32

Rise/Fall time coefficients for the next cell
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INVTH

Tristate Inverter (High Drive)

INVTH is a high drive tristate inverter with 2 times
the drive of an INVT and a smaller intrinsic delay.
The input signal is inverted when ENB is low. A O—x
When ENB is high, the output is in a ITli-Z state.

O
Inputs: A, ENB
Outputs: X ENB
Input Cap.: A: 0.095 9
ENB: 0.063 pF e
Output Cap.:X: 0.049 pF b
Timing «
Constants: K = 0.08ns e
McLH = 0.073 McHL = 0.267 2
Process
Derating: B=0.66 N=1.00 W =1.40
Cell Size: 7.0 grids wide, 10.4 grids high
(Input tr,ti= 0.5ns nominal, C = 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=SV Vpp=4-5V
Ta=25C Tp=70C TA=85C | Tp=125C
tPLH A to X 0.276 0.521 0.543 0.610
tPHL 0.312 0.602 0.628 0.707
tPLH ENB to X 0.440 0.826 0.862 0.967
tPHL 0.464 0.885 0.923 1.04

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH Ato X 0.125 1.21
tPHL 0.103 0.973
tPLH ENB to X 0.266 1.43
tPHL 0.228 1.24

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. Sce Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
X 0.237 2.78 0.105 1.76

Rise/Fall time coefficients for the next cell

NCR ASIC Digital Data Book V8700 Standard Cell Library
Page 3—-105



IOBUF

Input/Output Buffer

IOBUF is used to drive I/O and tristatable pads. PCH
When ENB is high, NCH and PCH drive the pad D —O
cell to a Hi-Z state on the pad. When ENB is NCH
low, D is output on the pad of the pad cell. O
Inputs: ENB, D
Outputs: NCH, PCH ENB
Input Cap.: ENB: 0.061
D: 0.394 pF
Timing

Constants: K = 0.08ns

McLH = 0.267 McHL = 0.175
Process
Derating: B =066 N=1.00 W= 1.40
Cell Size: 13.0 grids wide, 12.9 grids high

(Input tr,ts= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V

Tpo=25C | TAo=70C | To=86C | To=125C
tpLA D to PCH 0.237 0.462 0.482 0.544
teHL 0.198 0.382 0.399 0.449
tpLH D to NCH 0.274 0.531 0.554 0.624
tpHL 0.204 0.392 0.409 0.461
tpLH ENB to PCH 0.664 1.26 1.31 1.48
tprL 0.587 1.11 1.16 1.30
tpLH ENB to NCH 1.08 2.04 2.13 2.39
tPHL 1.05 1.97 2.05 2.30

Timing characteristics

NOM. PROCESS, 5§V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH D to PCH 0.076 0.493
tPHL 0.090 0.347
tPLH D to NCH 0.113 0.493
tPHL 0.094 0.360
tPLH ENB to PCH 0.504 0.480
tPHL 0.465 0.487
tPLH ENB to NCH 0.919 0.520
tPHL 0.934 0.400

Delay coefficients

V8700 Standard Cell Libra NCR igi
Pone s ry CR ASIC Digital Data Book



IOBUF

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
NCH 0.263 1.00 0.184 0.563
PCH 0.193 0.937 0.149 0.616

Rise/Fall time coefficients for the next cell
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IOBUF8

Input/Output Buffer (8X Drive)

IOBUF8 is used to drive I/O and tristatable pads.

When ENB is high, NCH and PCH drive the pad PCH
cell to a Hi-Z state on the pad. When ENB is D
low, D is output on the pad of the pad cell. NCH
I0BUF8
Inputs: ENB, D ENB
Outputs: NCH, PCH
Input Cap.: ENB: 0.121
D: 0.794 pF
Timing
Constants: K = 0.08ns
McLH = 0.255 McHL = 0.254
Process
Derating: B =066 N=1.00 W= 1.40
Cell Size: 25.0 grids wide, 12.6 grids high
(Input tr,ty= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
Tp=25C TA=70C To=85C | Tpo=125C
tPLH D to PCH 0.211 0.412 0.431 0.486
tPHL 0.222 0.431 0.451 0.508
tPLH D to NCH 0.247 0.478 0.500 0.563
tPHL 0.203 0.397 0.415 0.468
tPLH ENB to PCH 0.623 1.18 1.23 1.39
tPHL 0.585 1.11 1.16 1.30
tPLH ENB to NCH 1.03 1.95 2.03 2.28
tPHL 1.05 1.97 2.05 2.31
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH D to PCH 0.083 0.213
tPHL 0.097 0.180
tPLH D to NCH 0.117 0.227
tPHL 0.066 0.307
tPLH ENB to PCH 0.491 0.253
tPHL 0.454 0.247
tPLH ENB to NCH 0.901 0.267
tPHL 0.918 0.213
Delay coefficients
V8700 Standard Cell Library NCR ASIC Digital Data Book
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Use the rise/fall time coefficients to calculate
the input rise or fall time for any cell driven by
this cell. See Timing Equation application
note.

NCR ASIC Digital Data Book

IOBUF8

NOMINAL PROCESS, 5V, 25C
OUTPUT RISE TIME FALL TIME
PIN COEFFICIENTS COEFFICIENTS
R1 R2 F1 F2
NCH 0.262 0.493 0.175 0.276
PCH 0.194 0.440 0.150 0.310

Rise/Fall time coefficients for the next cell
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IOBUFM

Input/Output Buffer (Medium Drive)

IOBUFM is used to drive I/O and tristatable pads.

When ENB is high, NCH and PCH drive the pad PCH
cell to a Hi-Z state on the t;:oad. When ENB is D—O S
low, D is output on the pad of the pad cell. NCH
O
Inputs: ENB, D
Outputs: NCH, PCH
Input Cap.: ENB: 0.035 ENB
D: 0.199 pF
Timing

Constants: K = 0.08ns

MCLH = 0.235 McHL = 0.217
Process
Derating: B =066 N=1.00 W=1.40
Cell Size: 8.0 grids wide, 11.4 grids high

(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5§V Vpp=4-5V

TAo=25C | TA=70C | To=85C | Tpo=125C
[ D to PCH 0.272 0.523 0.546 0.615
tpHL 0.257 0.496 0.517 0.583
tpLH D to NCH 0.313 0.601 0.627 0.706
teHL 0.250 0.483 0.504 0.567
teLH ENB to PCH 0.711 1.34 1.40 1.57
tpHL 0.656 1.24 1.29 1.45
toLH ENB to NCH 1.14 2.15 2.24 2.52
tPHL 113 2.13 2.22 2.50

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH D to PCH 0.089 0.840
tPHL 0.101 0.653
trLH D to NCH 0.115 0.993
tPHL 0.106 0.533
tPLH ENB to PCH 0.521 0.913
tPHL 0.478 0.867
tPLH ENB to NCH 0.946 0.993
tPHL 0.963 0.793

Delay coefficients

VS700 Standard Cell Libra NCR .
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Use the rise/fall time coefficients to calculate
the input rise or fall time for any cell driven by
this cell. See Timing Equation application
note.

NCR ASIC Digital Data Book

IOBUFM

NOMINAL PROCESS, 5V, 25C

OUTPUT RISE TIME FALL TIME
PIN COEFFICIENTS COEFFICIENTS
R1 R2 F1 F2
NCH 0.264 2.08 0.182 1.08
PCH 0.199 1.84 0.152 1.27

Rise/Fall time coefficients for the next cell
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IOBUFS

Input/Output Buffer (Small Drive)

IOBUFS is used to drive I/O and tristatable pads.

When ENB is high, NCH and PCH drive the pad PCH
cell to a Hi-Z state on the pad. When ENB is D —O
low, D is output on the pad of the pad cell. NCH
O
Inputs: ENB, D
Outputs: NCH, PCH
Input Cap.: ENB: 0.036 ENB
D: 0.104 pF
Timing

Constants: K = 0.08ns

McLH = 0.212 McHL = 0.239
Process
Derating: B =066 N=1.00 W=1.40
Cell Size: 8.0 grids wide, 9.6 grids high

(Input tr,t= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V

TA=25C | TA=70C | To=85C | To=125C
teLH D to PCH 0.353 0.673 0.702 0.790
tPHL 0.348 0.667 0.696 0.783
tpLH D to NCH 0.412 0.783 0.817 0.919
tpHL 0.317 0.608 0.635 0.715
tPLH ENB to PCH 0.687 1.30 1.35 1.52
tPHL 0.649 1.23 1.28 1.44
tpLH ENB to NCH 1.00 1.88 1.96 2.20
tPHL 0.928 1.75 1.82 2.05

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH D to PCH 0.093 1.71
tPHL 0.114 1.34
tPLH D to NCH 0.128 1.95
tPHL 0.108 1.09
tPLH ENB to PCH 0.420 1.78
tPHL 0.389 1.59
tPLH ENB to NCH 0.715 1.96
tPHL 0.700 1.27

Delay coefficients
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Use the rise/fall time coefficients to calculate
the input rise or fall time for any cell driven by
this cell. See Timing Equation application
note.

NCR ASIC Digital Data Book

IOBUFS

NOMINAL PROCESS, 5V, 25C

OUTPUT RISE TIME FALL TIME

PIN COEFFICIENTS | COEFFICIENTS
R1 R2 F1 F2

NCH 0.274 | 4.32 | 0.167 | 2.04

PCH 0.191 | 3.67 | 0.136 | 2.65

Rise/Fall time coefficients for the next cell
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IONPD48

48mA Open Drain Input/Output Pad

IONPD48 is used to form a bidirectional pad
that can drive output data, or be put in a
Hi-Z state to allow input to be entered on the

pad. For buffer selection and usage, see DI =
application notes Cell Selection and Usage, and —
Buffer Selection for Pad Cells.

NCH —| lilonpnus
Inputs: NCH, PAD

Outputs: PAD, DI
Input Cap.: NCH: 4.570
PAD: 3.730 pF
Timing
Constants: K = 0.08ns
MCLH = 0.000 McHL = 0.163
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 41.0 grids wide, 80.0 grids high

(Input tr,t¢= 0.0ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
Ta=25C TA=70C TAo=85C | Tp=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.031 0.057 0.060 0.067
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,ty= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5sV Vpp=4.5V
TA=25C | TAo=70C | To=85C | To=125C
trLH NCH to PAD 213 397 414 465
tPHL 0.517 0.977 1.02 1.15

Timing characteristics
NOTE:
The TpLH shown for the output was derived using a 10K pullup resistor from the output to Vpp and a

50 pF load from the output to ground.

V5700 Standard Cell Libra NCR ASIC Digital Data B
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH PAD to DI 0.003 0.267
tPHL 0.004 0.267
tPLH NCH to PAD 41.4 3.43
tPHL 0.049 0.008
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 187 27.9 0.034 0.011
8]} 2.14 0.007 2.14 0.007

IONPD48

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp=4.5V, TA=70C)

PARAMETER

CONDITION

MINIMUM

UNIT

lo| (low level output current)

Vo| = 0.4V

48.00

mA

DC specifications

NCR ASIC Digital Data Book
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I0PD2

2mA Input/Output Pad

IOPD2 is used to form a bidirectional pad that can
drive output data or be put in a Hi-Z state to

allow input data to be entered on the pad. For oI 10PD2
buffer selection and usage, see application notes
Cell Selection and Usage, and Buffer Selection for PCH _r4 =
Pad Cells. —
NCH
Inputs: NCH, PCH, PAD —l—“Jl
Outputs: PAD, DI
Input Cap.: NCH: 0.277
PCH: 0.225
PAD: 2.970 pF
Timing
Constants: K = 0.08ns
MCLH = 0.625 McHL = 0.631
Process
Derating: B =066 N=1.00 W-=1.40
Cell Size: 31.0 grids wide, 80.0 grids high
(Input tr,t+= 0.0ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=SV Vpp=4-5V
To=25C | TA=70C | TA=85C | To=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,ty= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TA=25C TA=7OC TA=85C TA=125C
tPLH NCH,PCH to PAD 8.06 15.1 15.7 17.7
tPHL 9.23 17.3 18.0 20.2

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
teLH NCH,PCH to PAD 0.501 0.146
teHL 0.561 0.168
toLH PAD to DI 0.003 0.267
tPHL 0.002 0.273

Delay coefficients
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IOPD2

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 1.49 0.617 0.657 0.216
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp =4.5V, TA=70C) 3
PARAMETER CONDITION MINIMUM UNIT ] E:‘

lo| (low level output current) Vo| = 0.4V 2.00 mA Eg
loh (high level output current) Voh = Vpp-0.5V -1.00 mA §
[/}

DC specifications
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IOPD4

4mA Input/Output Pad

IOPD4 is used to form a bidirectional pad that can
drive output data, or be put in a Hi-Z state to

allow input to be entered on the pad. For buffer
selection and usage, see application notes Cell DI
Selection and Usage, and Buffer Selection for Pad PCH _,—4 =
Cells. —
NCH
Inputs: NCH, PCH, PAD 1-| 10PDU
Outputs: PAD, DI
Input Cap.: NCH: 0.501
PCH: 0.446
PAD: 2.970 pF
Timing
Constants: K = 0.08ns
McLH = 0.625 McHL = 0.625
Process
Derating: B=0.66 N=1.00 W-=1.40
Cell Size:  31.0 grids wide, 80.0 grids high
(Input tr,ti= 0.0ns nominal, C = 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5sV Vpp=4-5V
TA=25C | TA=70C | TAo=85C | To=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,tt= 0.5ns nominal, C.= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=25C | Tpo=70C | TAo=85C | To=125C
tpLH NCH,PCH to PAD 418 7.85 8.19 9.19
tPHL 4.76 8.94 9.32 10.5

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH NCH,PCH to PAD 0.271 0.073
tPHL 0.301 0.084
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273

Delay coefficients
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I0PD4

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 0.919 0.301 0.332 0.108
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp=4.5V, TA=70C) 4
PARAMETER CONDITION MINIMUM UNIT 8 ‘Z’

lo| (low level output current) Vo| = 0.4V 4.00 mA QE
loh (high level output current) Voh = Vpp-—0.5V -2.00 mA S
w

DC specifications
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IOPD8

8mA Input/Output Pad

IOPDS is used to form a bidirectional pad that
can drive data or be put in a Hi-Z state to
allow input to be entered on the pad. For
buffer selection and usage, see application DI
notes Cell Selection and Usage, and Buffer
Selection for Pad Cells. PCH

NCH -
Inputs: NCH, PCH, PAD —\_“i

—

Qutputs: PAD, DI 10PD8
Input Cap.: NCH: 0.940
PCH: 0.890
PAD: 2.970 pF
Timing
Constants: K = 0.08ns
McLH = 0.625 McHL = 0.314
Process
Derating: B=0.66 N=100 W-=1.40
Cell Size:  31.0 grids wide, 80.0 grids high

(Input tr,ts= 0.0ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
TA=25C TA=70C TA=85C TA=125C
trLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,tt= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=sV Vpp=45V
TA=25C | TA=70C | TAo=85C | To=125C
tpLH NCH,PCH to PAD 2.23 4.20 4.38 492
tPHL 2.41 4.52 4.71 5.29

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH NCH,PCH to PAD 0.163 0.036
tPHL 0.177 0.042
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273

Delay coefficients

V8700 Standard Cell Library NCR ASIC Digital Data Book
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IOPD8

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 0.491 0.150 0.165 0.054
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp=4.5V, TA=70C) 3
PARAMETER CONDITION MINIMUM UNIT =3 §

lo| (low level output current) Vo| = 0.4V 8.00 mA Eg
loh (high level output current) Voh = Vpp=—0.5V -4.00 mA g

DC specifications
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IOPD16

16mA Input/Output Pad

IOPD16 is used to form a bidirectional pad that can

drive output data or be put in a Hi-Z state to I0PD16
allow input to be entered on the pad. For buffer DI

selection and usage, see application notes Cell

Selection and Usage, and Buffer Selection for Pad PCH

Cells. NCH -

A

Inputs: NCH, PCH, PAD
Outputs: PAD, DI
Input Cap.: NCH: 1.870
PCH: 1.770
PAD: 2.970 pF
Timing
Constants: K = 0.08ns
McLH = 0.464 McHL = 0.114
Process
Derating: B =066 N=1.00 W= 1.40
Cell Size:  31.0 grids wide, 80.0 grids high

(Input tr,t+= 0.0ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
Tp=25C TA=70C TA=85C | Tpo=125C
trLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input trtf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,tt= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Tpo=25C | TA=70C | To=85C | To=125C
toLe NGCH.PCH to PAD 1.20 2.27 2.36 2.66
tPHL 1.20 2.26 2.35 2.64

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tpLH NCH,PCH to PAD 0.102 0.018
tPHL 0.106 0.021
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273

Delay coefficients

V8700 Standard Cell Library NCR ASIC Digital Data Book
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IOPD16

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 0.263 0.075 0.076 0.027
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp =4.5V, TA=70C) g
PARAMETER CONDITION MINIMUM UNIT o8

lo] (low level output current) Vo! = 0.4V 16.00 mA SE
loh (high level output current) Voh = Vpp-—-0.5V -8.00 mA >§_
w

DC specifications
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IOPD24

24mA Input/Output Pad

IOPD24 is used to form a bidirectional pad
that can drive output data or be put in a Hi-Z

state to allow input data to be entered on the DI

pad. For buffer selection and usage, see _1_4 —

application notes Cell Selection and Usage, and PCH

Buffer Selection for Pad Cells. =
NCH —L_l

Inputs: NCH, PCH, PAD 10PD24

Outputs: PAD, DI

Input Cap.: NCH: 2.540

PCH: 2.400

PAD: 3.590 pF
Timing
Constants: K = 0.08ns

McCLH = 0.369 McHL = 0.113
Process
Derating: B =066 N=1.00 W= 1.40
Cell Size: 31.0 grids wide, 80.0 grids high

(Input tr,ty= 0.0ns nominal, C= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=45V
TA=25C TA=700 TA=85c TA=1250
trLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,t¢= 0.5ns nominal, C_= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
TA=250 TA=7OC TA=85c TA=1250
tpLH NCH,PCH to PAD 0.949 1.80 1.87 2.11
tPHL 0.940 1.76 1.84 2.06

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH NCH,PCH to PAD 0.094 0.014
tPHL 0.093 0.016
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273

Delay coefficients
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IOPD24

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 0.236 0.055 0.068 0.020
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp =4.5V, TA=70C)

w

PARAMETER CONDITION MINIMUM | UNIT 3

o1 (low level output current) Vo| = 0.4V 24.00 mA sg
~oc

loh (high level output current) Voh = Vpp-0.5V -12.00 mA 2=
=

<

=

w
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IOPPD2

2mA Input/Output Pad with Pullup/Pulldown Port

IOPPD?2 is similar to IOPD2 but includes an input
port called UPDN. This input must be driven by a
PPUxxx or PPDxxx cell. See PPU/PPD data sheet
for pullup/pulldown current information.

Inputs: NCH, PCH, UPDN, PAD
Qutputs: PAD, DI
Input Cap.: NCH: 0.279

PCH: 0.223

UPDN: 53.464

PAD: 2.970 pF
Timing )
Constants: K = 0.08ns

McLH = 0.625 McHL = 0.625
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 31.0 grids wide, 80.0 grids high

(Input tr,ti= 0.0ns nominal, CL= 0.1pF)

I0PPD2

in the delay coefficients.

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=SV Vpp=45V
Tp=25C Ta=70C TAo=85C | To=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated

Timing characteristics

(Input tr,t+= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TpA=25C | TA=70C | To=85C | To=125C
tpLH NCH,PCH to PAD 8.22 15.4 16.1 18.0
tPHL 9.27 17.4 18.1 20.3
tpLH UPDN to PAD 16.7 31.2 32.5 36.5
tpHL 16.9 31.6 32.9 37.0

Timing characteristics

V8700 Standard Cell Library
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH NCH,PCH to PAD 0.562 0.148
tPHL 0.612 0.168
teLH PAD to DI 0.003 0.267
tPHL 0.002 0.273
tPLH UPDN to PAD 2.34 0.282
tPHL 1.80 0.297
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 1.72 0.623 0.748 0.216
DI 2.14 0.007 2.14 0.007

IOPPD2

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp=4.5V, TA=70C)

PARAMETER CONDITION MINIMUM UNIT
lo| (low level output current) Vo| = 0.4V 2.00 mA
loh (high level output current) Voh = Vpp-—-0.5V -1.00 mA

DC specifications
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IOPPD4

4mA Input/Output Pad with Pullup/Pulldown Port

IOPPD4 is similar to IOPD4 but includes an input UPDN
port called UPDN. This input must be driven by a i
PPUxxx or PPDxxx cell. See PPU/PPD data sheet
for pullup/pulldown current information. pcH _‘1
Inputs: NCH, PCH, UPDN, PAD
Outputs: PAD, DI
Input Cap.: NCH: 0.500 NCH_I
PCH: 0.443
UPDN: 53.464 IOPPDU
PAD: 2.970 pF =
Timing DI ——
Constants: K = 0.08ns
MCLH = 0.625 McHL = 0.625
Process
Derating: B =066 N=1.00 W= 1.40
Cell Size:  31.0 grids wide, 80.0 grids high
(Input tr,t¢= 0.0ns nominal, Cp= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=25° TA=70C TA=35C TA=125C
tpLH PAD to D! 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,ts= 0.5ns nominal, C_.= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Tao=25C | Tp=70C TA=85C | Tpo=125C
tpLH NCH,PCH to PAD 4.20 7.89 8.22 9.23
tpHL 4.82 9.03 9.42 10.6
tpLH UPDN to PAD 16.7 31.2 32.5 36.5
teHL 16.9 31.6 32.9 37.0

Timing characteristics

V8700 Standard Cell Library NCR ASIC Digital Data Book
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IOPPD4

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
trLH NCH,PCH to PAD 0.289 0.073
tPHL 0.304 0.085
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273
tPLH UPDN to PAD 2.34 0.282
tPHL 1.80 0.297
Delay coefficients g
o8
Se
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C 2=
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME fz_,
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS 1
note. R1 R2 F1 F2
PAD 1.09 0.301 0.342 0.108
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp =4.5V, TA=70C)

PARAMETER CONDITION MINIMUM UNIT
lo| (low level output current) Vo| = 0.4V 4.00 mA
loh (high level output current) Voh = Vpp-—-0.5V -2.00 mA

DC specifications
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IOPPDS8

8mA Input/Output Pad with Pullup/Pulldown Port

IOPPDS is similar to IOPD8 but includes an input UPDN
port called UPDN. This input must be driven by a -
PPUxxx or PPDxxx cell. See PPU/PPD data sheet
for pullup/pulldown current information. PCH _4
Inputs: NCH, PCH, UPDN, PAD
Outputs: PAD, DI
Input Cap.: NCH: 0.938 NCH__I
PCH: 0.878
UPDN: 53.464 I0OPPD8
PAD: 2.970 pF =
Timing DI ——
Constants: K = 0.08ns
MCLH = 0.625 McHL = 0.319
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size:  31.0 grids wide, 80.0 grids high
(Input tr,t¢= 0.0ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25C TA=70c TA=85C TA=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,tt= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25c TA=7OC TA=85C TA=1250
teLH NCH,PCH to PAD 2.8 4.09 4.48 5.03
teHL 2.45 4.60 4.79 5.38
tPLH UPDN to PAD 16.7 31.2 32.5 36.5
tPHL 16.8 31.3 32.7 36.7

Timing characteristics

V8700 Standard Cell Libra NCR ASIC Digital D
Page 3—130 v igital Data Book



IOPPD8

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
teLH NCH,PCH to PAD 0.164 0.037
tPHL 0.166 0.043
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273
tPLH UPDN to PAD 2.34 0.282
tPHL 1.80 0.297
Delay coefficients 2
]
ocQ
5S
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C >a
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME 2
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS @
note. R1 R2 F1 F2
PAD 0.534 0.150 0.155 0.055
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp=4.5V, Tp=70C)

PARAMETER CONDITION MINIMUM UNIT
lo| (low level output current) Vo| = 0.4V 8.00 mA
loh (high level output current) Voh = Vpp-0.5V -4.00 mA

DC specifications
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IOPPD16

16mA Input/Output Pad with Pullup/Pulldown Port

IOPPD16 {s similar to IOPD16 but includes an UPDN
input port called UPDN. This input must be -
driven by a PPUxxx or PPDxxx cell. See PPU/PPD
data sheet for pullup/pulldown current information. PCH _4
Inputs: NCH, PCH, UPDN, PAD
Outputs: PAD, DI
Input Cap.: NCH: 1.820 NCH__I
PCH: 1.750
UPDN: 53.464 IOPPD16
PAD: 2.970 pF =
Timing DI &— |
Constants: K = 0.08ns
McLH = 0.475 McHL = 0.114
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size: 31.0 grids wide, 80.0 grids high
(Input tr,ti= 0.0ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=45V
Tp=25C TA=70C TA=85C | Tp=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,tt= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=25C | TA=70C | TAo=85C | To=125C
[ NCH,PCH to PAD 1.25 2.36 2.47 2.77
tPHL 1.21 2.27 2.36 2.65
tPLH UPDN to PAD 16.6 31.1 32.4 36.4
tPHL 16.7 31.2 32.5 36.5

Timing characteristics
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IOPPD16

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH NCH,PCH to PAD 0.099 0.019
tPHL 0.112 0.021
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273
tPLH UPDN to PAD 2.34 0.282
tPHL 1.80 0.297
Delay coefficients 3
]
28
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C 25
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME =
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS i
note. R1 R2 F1 F2
PAD 0.264 0.076 0.085 0.027
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell

(Worst Case Process, Vpp=4.5V, TA=70C)

PARAMETER CONDITION MINIMUM UNIT
lo| (low level output current) Vo| = 0.4V 16.00 mA
loh (high level output current) Voh = Vpp-0.5V -8.00 mA

DC specifications
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IOPPD24

24mA Input/Output Pad with Pullup/Pulldown Port

IOPPD24 is similar to IOPD24 but includes an
input port called UPDN. This input must be
driven by a PPUxxx or PPDxxx cell. See PPU/PPD
data sheet for pullup/pulldown current information.

Inputs: NCH, PCH, UPDN, PAD
Outputs: PAD, DI
Input Cap.: NCH: 2.460

PCH: 2.360

UPDN: 54.094

PAD: 3.590 pF
Timing
Constants: K = 0.08ns

McLH = 0.362 McHL = 0.113
Process
Derating: B=0.66 N=1.00 W=1.40
Cell Size:  31.0 grids wide, 80.0 grids high

(Input tr,tr= 0.0ns nominal, CL= 0.1pF)

NCH——|

I0PPD2Y

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Tao=25C Tp=70C Tp=85C | Tp=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.029 0.055 0.057 0.064
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

(Input tr,t+= 0.5ns nominal, CL= 50.0pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TA=25C | TAo=70C | TAo=85C | To=125C
tpLH NCH,PCH to PAD 0.949 1.80 1.87 2.11
tpHL 0.945 1.77 1.85 2.07
tpLH UPDN to PAD 16.6 31.0 32.3 36.3
tPHL 16.9 31.5 32.8 36.8

Timing characteristics

V8700 Standard Cell Library
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH NCH,PCH to PAD 0.097 0.014
tPHL 0.098 0.016
tPLH PAD to DI 0.003 0.267
tPHL 0.002 0.273
tPLH UPDN to PAD 2.10 0.287
tPHL 2.12 0.294
Delay coefficients
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
PAD 0.237 0.055 0.074 0.020
DI 2.14 0.007 2.14 0.007

(Worst Case Process, Vpp =4.5V, TA=70C)

IOPPD24

Rise/Fall time coefficients for the next cell

PARAMETER CONDITION MINIMUM UNIT
lo| (low level output current) Vo| = 0.4V 24.00 mA
loh (high level output current) Voh = Vpp—-0.5V -12.00 mA

NCR ASIC Digital Data Book
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IPPD

Input Pad with Pullup/Pulldown Port

IPPD is similar to INPD but includes an input port,
UPDN. This input must be driven by a PPUxxx or UPDN ———
PPDxxx cell. See any PPU/PPD data sheet for
pullup/pulldown current information.

Inputs: PAD, UPDN b o1
Outputs: DI
InplFJ)t Cap.: PAD: 3.460 I P P D
UPDN: 53.464 pF
Timing
Constants: K = 0.08ns
McLH = 0.000 McHL = 0.000
Process
Derating: B =066 N=100 W=1.40
Cell Size: 31.0 grids wide, 80.0 grids high
(Input tr,tr= 0.0ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Ta=25C TA=70C TAo=85C | Tp=125C
tPLH PAD to DI 0.030 0.055 0.058 0.065
tPHL 0.031 0.057 0.060 0.067
trLH UPDN to DI 16.1 30.1 31.3 35.2
tPHL 15.9 29.6 30.9 34.6
Input tr,tf are zero since a rise/fall time of 4 ns (worst case commercial) is incorporated
in the delay coefficients.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
teLH PAD to DI 0.003 0.267
tPHL 0.004 0.267
teLH UPDN to DI 16.1 0.293
tPHL 14.7 11.5

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
DI 2.14 0.007 2.14 0.007

Rise/Fall time coefficients for the next cell
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JKFFRP

J—K Flip—Flop with Reset, Positive Edge Triggered

JKFFRP is a fully static JK-type edge triggered

flip—flop. It is positive edge triggered with respect
to CK. RB is asynchronous and active low. —J % Q—
w
Inputs: J, CK, K, RB —CK L
Outputs: Q, QB ] 3
Input Cap.: J: 0.034 K o
CK: 0.124 i} «
K: 0.036 ! 2
RB: 0.106 pF Sa
Timing b3
Constants: K = 0.08ns FUNCTION TABLE =g
McLH = 0.152 McHL = 0.231 T K cKkRB] o0 @B E
Process
H H ¢ H QB Q
Derating: B =0.66 N=1.00 W = 1.40 HL ¢t HIH L
Cell Size: 19.0 grids wide, 11.9 grids high L H ¢+ H L H
L L ¢+ H Qo QBo
X X X L L H
(Input tr,t¢= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5SV Vpp=4.5V
TA=25C | TA=70C | TAo=85C | Tpo=125C
tPLH CKto Q 1.08 2.05 2.14 2.40
tPHL 1.35 2.54 2.65 2.98
tPLH CK to QB 0.464 0.876 0.913 1.03
tPHL 0.400 0.762 0.795 0.895
tPLH RB to QB 2.72 5.10 5.32 5.97
trHL RB to Q 0.831 1.57 1.63 1.84
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CK to Q 0.376 1.91
tPHL 0.397 1.59
tPLH CK to QB 0.233 1.67
tPHL 0.140 1.63
tPLH RB to QB 1.08 7.15
tPHL RB to Q 0.519 2.15
Delay coefficients
NCR ASIC Digital Data Book V8700 Standard Cell Library
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JKFFRP

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.767 4.23 0.426 2.44
QB 0.920 5.85 0.417 4.32
Rise/Fall time coefficients for the next cell
Minimum Specifications (ns)
WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TaA=25C TA=0C
tsu Setup Time J to CK 2.55 1.50 0.913
tsu Setup Time K to CK 1.96 1.15 0.702
th Hold Time CK to J -1.041 -0.610 -0.373
th Hold Time CK to K 0.989 0.580 0.354
towh Pulse Width (high) CK 3.53 2.07 1.27
tpwl Pulse Width (low) CK 3.35 1.96 1.20
towl Pulse Width (low) RB 5.68 3.33 2.04
rt Recovery Time RB 0.392 0.230 0.141
Timing requirements
V8700 Standard Cell Library NCR ASIC Digital Data Book
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JKFFRSN

J—K Flip—Flop with Reset and Set,
Negative Edge Triggered

|
JKFFRSN is a fully static JK-type negative edge 5
triggered flip—flop. SB and RB are asynchronous —J F o
and active low. This cell is functionally compatible & T
with TTL 74LS76. For a faster version of this cell, —CK w
see JKFFRSNF. —k = @
R
Inputs: J. K, RB, SB, CKB !
Outputs: Q, QB
Input Cap.: J: 0.044 FUNCTION TABLE
gsogiéa J K CKB SB RB] Q@ OB
P H H ¢ H H| @B G
SB: 0.108 WL e n nl w o
CKB: 0.034 pF LA+ H HI L =n
Timing L L+ H H| 0 o
Constants: K = 0.08ns X X X L H H L
MCLH = 0.169 McHL = 0.171 X X X H L| L H
Process X X X L L x =

Derating: B =066 N=1.00 W=1.40

Cell Size:  23.0 grids wide, 13.4 grids high
*Both Q and QB will be high when both
SB and RB are low, but the output state
is indeterminate if both SB and RB go
high simultaneously.

(Input tr,tr= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
TA=25C TaA=70C TA=85C TA=1250
tPLH CKB to QB 1.56 2.92 3.04 3.41
tPHL 1.01 1.90 1.98 2.22
tPLH *CKB to Q 1.75 3.28 3.42 3.84
tPHL 2.48 4.66 4.86 5.45
tPHL *RB to Q 1.67 3.14 3.27 3.68
tPLH RB to QB 0.698 1.32 1.37 1.54
tPHL 0.620 1.17 1.22 1.37
tPLH SB to Q 0.552 1.04 1.09 1.22
tPHL 0.567 1.07 1.12 1.25
tPHL *SB to QB 1.44 2.71 2.83 3.17
* The propagation delay from CKB to Q depends on the CKB to QB delay and rise/fall
time. The delay from RB to Q depends on the RB to QB delay and rise/fall time. Also,
the SB to QB delay depends on the SB to Q delay and rise/fall time. See the Timing
Equation application note for more information.

Timing characteristics
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B

tpLH CKB to QB 1.21 2.74

tPHL 0.740 1.98

trPLH QB to Q (CKB) 0.432 1.46

tPHL 0.495 1.63

tPHL QB to Q (RB) 0.531 1.71

tPLH RB to QB 0.390 2.37

tPHL 0.339 2.09

tPLH SB to Q 0.331 1.50

tPHL 0.336 1.59 °

tPHL Q to QB (SB) 0.514 2.04 E
>

w
-l
-
w
o
a
[
<
a
=
=
®

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.778 2.92 0.705 2.85
QB 1.07 5.81 0.592 4.21

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C TA=0C

tsu Setup Time J to CKB 2.56 1.50 0.917
tsu Setup Time K to CKB 1.57 0.920 0.563

th Hold Time CKB to J -0.444 -0.260 -0.159

th Hold Time CKB to K -0.291 -0.170 -0.104
towh Pulse Width (high) CKB 3.74 2.19 1.34
towl Pulse Width (low) RB 4.91 2.88 1.76
towl Pulse Width (low) SB 4.13 2.42 1.48
towl Pulse Width (low) CKB 5.31 3.11 1.90
rt Recovery Time RB 0.171 0.100 0.061

rt Recovery Time SB -1.024 -0.600 -0.367

Timing requirements
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Functional diagram: JKFFRSN

V8700 Standard Cell Library NCR ASIC Digital Data Book
Page 3—142



JKFFRSNF

Fast J—K Flip—Flop with Reset and Set,
Negative Edge Triggered

JKFFRSNF is a fully static JK-type negative edge é
triggered flip-flop. SB and RB are asynchronous s o ol
and active low. This cell is functionally compatible _ &
with TTL 74LS76. —CK E
—x 5 Q-
A 4
Inputs: J, K, RB, SB, CKB I fr]
Outputs: Q, QB 32
Input Cap.: J: 0.061 .';,5
K: 0.059 FUNCTION TABLE z
RB: 0.156 E
SB: 0.170 J K CKkB SB RB| Q@ @B
CKB: 0.082 pF H *L' i : : 0:- E»
Timing H
Constants: K = 0.08ns t E : : n 'n- u:.
L]
MCLH = 0.166 McHL = 0.154 xx oboal ey
Process X X X H L| L H
Derating: B=066 N=1.00 W=1.40 X X X L L . =

Cell Size: 29.0 grids wide, 15.4 grids high

*Both Q and QB will be high when both
SB and RB are low, but the output state
is indeterminate if both SB and RB go
high simultaneously.

(Input t,,t¢= 0.5ns nominal, CL= 0.1pF)

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Ta=25C TA=70C TA=85C | Tp=125C
trPLH CKB to Q 0.836 1.57 1.64 1.84
tPHL 1.00 1.88 1.96 2.20
teLH CKB to QB 0.957 1.80 1.88 2.11
tPHL 1.13 2.11 2.20 2.47
tPHL *RB to Q 1.13 2.14 2.23 2.50
trLH RB to QB 0.281 0.536 0.559 0.629
tPHL 0.265 0.506 0.528 0.594
tPLH SB to Q 0.289 0.552 0.576 0.648
tPHL 0.263 0.502 0.523 0.589
tPHL *SB to QB 1.56 2.93 3.06 3.43
* The propagation delay from RB to Q depends on the RB to QB delay and rise/fall time.
Also, the SB to QB delay depends on the SB to Q delay and rise/fall time. See the
Timing Equation application note for more information.

Timing characteristics
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CKB to Q 0.678 0.880
teHL 0.843 0.947
tPLH CKB to QB 0.787 1.01
tPHL 0.950 1.11
tPHL QB to Q (RB) 0.683 1.08
tPLH RB to QB 0.119 0.920
tPHL 0.124 0.767
tPLH SB to Q 0.123 0.967
tPHL 0.123 0.753
tPHL Q to QB (SB) 1.10 1.15

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.286 1.82 0.302 1.25
QB 0.298 1.82 0.386 1.37

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=70C TA=25C TA=0C
tsu Setup Time J to CKB 2.17 1.27 0.776
tsu Setup Time K to CKB 1.57 0.920 0.563
th Hold Time CKB to J -0.597 —-0.350 -0.214
th Hold Time CKB to K -0.597 -0.350 -0.214
towh Pulse Width (high) CKB 3.35 1.96 1.20
towl Pulse Width (low) RB 4.91 2.88 1.76
towl Pulse Width (low) SB 4.91 2.88 1.76
towl Pulse Width (low) CKB 3.14 1.84 1.12
rt Recovery Time RB -2.168 -1.270 -0.776
rt Recovery Time SB -2.168 -1.270 -0.776

Timing requirements

V8700 Standard Cell Library NCR ASIC Digital Data Book
Page 3—144



JKFFRSNF

oL cLe
K
“%‘—1@»—-—%— 0
cLB s8
cLe cL
J O : cL
s Ot cL CLB a2
B [>— sB N/ % ]
o ©
‘%— -]
RB [>— RB g
cL cL cLe cLB 2
% =
w
cKB D—[>°-E cLe sB :l }’ —§ BBD—-—DGB
CLB L
cL
Figure 1 Functional diagram: JKFFRSNF
NCR ASIC Digital Data Book V8700 Standard Cell Library

Page 3—145



JKFFRSP

J—K Flip—Flop with Reset and Set, Positive Edge
Triggered

JKFFRSP is a fully static JK-type edge triggered

flip—flop.

It is positive edge triggered with respect

to CK. S and R are asynchronous, and active high.
For a faster version of this cell, see JKFFRSPF.

Inputs:
Outputs:

Input Cap.:

Timing

Constants:

Process
Derating:
Cell Size:

CK, J, K, S, R
Q, QB

CK: 0.051

J: 0.044

K: 0.051

S: 0.131

R: 0.135 pF

K = 0.08ns
M(CLH = 0.264 McHL = 0.269

B=0.66 N=1.00 W=1.40
27.0 grids wide, 13.4 grids high

(Input tr,t¢#= 0.5ns nominal, C_= 0.1pF)

*Both Q and QB will be high as long as S and
R are both high, but the output state is

indeterminate if both S and R go low

| |

i

I

o
[

—»JKFFRSPw|—

FUNCTION TABLE

J K CK S R Q Q@B
H H ¢+ L L[| @B Qo
H L ¢+ L L H L
L H+ L L L H
L L+ L L Q. QBe
X X X H L H L
X X X L H L H
X X X H H LI

simultaneously.

NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V

TA=25C | TAo=70C | To=85C | Tpo=125C
tPLH CK1to Q 2.30 4.32 4.50 5.06
tPHL 1.96 3.68 3.83 4.31
tPLH CK to QB 1.45 2.72 2.84 3.19
tPHL 1.85 3.47 3.62 4.06
tPHL R to Q 1.71 3.21 3.35 3.76
tPLH R to QB 1.22 2.29 2.39 2.68
tPHL 1.84 3.46 3.60 4.04
tpLH StoQ 0.737 1.39 1.45 1.63
tPHL 0.793 1.50 1.56 1.76
tPHL S to QB 2.33 4.37 4.55 5.11

Timing characteristics
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B

tPLH CK to Q 2.07 1.27

tPHL 1.71 1.39

tPLH CK to QB 1.17 1.64

tPHL 1.51 2.23

tPHL R to Q 1.46 1.41

tPLH R to QB 0.927 1.78

tPHL 1.50 2.24

tPLH StoQ 0.474 1.52

tPHL 0.541 1.39 °

tPHL S to QB 2.01 2.07 E
>

Delay coefficients

[}
pe]
—
w
(3]
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o
-
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Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.272 2.63 0.264 1.67
QB 0.255 2.96 0.625 2.45

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TaA=70C TAo=25C Tp=0C
tsu Setup Time J to CK 3.35 1.96 1.20
tsu Setup Time K to CK 217 1.27 0.776
th Hold Time CK to J -1.331 -0.780 -0.476
th Hold Time CK to K -0.153 -0.090 -0.055
towh Pulse Width (high) CK 4.71 2.76 1.69
towh Pulse Width (high) S 4.32 2.53 1.55
towh Pulse Width (high) R 4.13 2.42 1.48
towl Pulse Width (low) CK 4.52 2.65 1.62
rt Recovery Time S 1.57 0.920 0.563
rt Recovery Time R -1.024 -0.600 -0.367

Timing requirements
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JKFFRSPF

Fast J—K Flip—Flop with Reset and Set, Positive
Edge Triggered

JKFFRSPF is a fully static JK-type edge triggered

|
5
flip—flop. It is positive edge triggered with respect w
to CK. S and R are asynchronous and active high. - & i
—ex £
= |
Inputs: CK, J, K, S, R —K ? — «»
Outputs: Q, QB I ‘d,
Input Cap.: CK: 0.082 89
J: 0.061 EE
s oo s
. J K CK 5 _A] o a8 @«
R: 0.052 pF H H *t L L] GBa O
Timing H L+ L L H L
Constants: K = 0.08ns t f : t t Ia 0;
MCLH = 0.194 McHL = 0.265 X x x n oU| W oL
Process X x X L H| L H
Derating: B=0.66 N=1.00 W=1.40 X X X H oH o

Cell Size: 32.0 grids wide, 15.4 grids high

*Both Q and QB will be high as long as S
and R are both high, but the output state
is indeterminate if both S and R go low

simultaneously.
(Input tr,ty= 0.5ns nominal, C= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TA=25C TA=70C TA=85C TA=125C
trLH CK to Q 0.979 1.84 1.92 2.16
tPHL 0.898 1.70 1.77 1.99
teLH CK to QB 1.03 1.93 2.02 2.27
tPHL 1.12 2.11 2.20 2.48
tPHL *Rto Q 1.48 2.80 2.92 3.28
tPLH R to QB 0.619 1.17 1.22 1.37
tPHL 0.664 1.26 1.31 1.48
trLH StoQ 0.602 1.14 1.19 1.33
tPHL 0.726 1.37 1.43 1.61
tPHL *S to QB 1.99 3.74 3.90 4.38
* The propagation delay from R to Q depends on the R to QB delay and rise/fall time.
Also, the S to QB delay depends on the S to Q delay and rise/fall time. See the Timing
Equation application note for more information.

Timing characteristics
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NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH CKto Q 0.804 0.940
tPHL 0.699 0.880
trLH CK to QB 0.847 1.01
tPHL 0.884 1.27
tPHL QB to Q (R) 0.661 1.10
tPLH R to QB 0.442 0.953
tPHL 0.465 0.880
tPLH StoQ 0.417 1.04
tPHL 0.519 0.953
tPHL Q to QB (S) 1.14 1.30

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.322 1.75 0.243 1.31
QB 0.254 1.83 0.366 1.61

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C TA=0C

tsu Setup Time J to CK 2.35 1.38 0.843
tsu Setup Time K to CK 1.77 1.04 0.635

th Hold Time CK to J -1.041 -0.610 -0.373

th Hold Time CK to K -0.153 -0.090 -0.055
towh Pulse Width (high) CK 3.14 1.84 1.12
tpwh Pulse Width (high) S 5.10 2.99 1.83
towh Pulse Width (high) R 4.71 2.76 1.69
towl Pulse Width (low) CK 3.35 1.96 1.20

rt Recovery Time S -1.383 -0.810 -0.495

rt Recovery Time R -1.383 -0.810 -0.495

Timing requirements
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LATP

Transparent Latch, Positive Edge Triggered

LATP holds data when GB is high and is —o (] -
transparent when GB is low. For a faster version &
of this cell, see LATPF. a
it — 7
Inputs: D, GB
Outputs: Q, QB
Input Cap.: D: 0.056
GB: 0.033 pF FUNCTION TABLE
Timing D GB/Q @B
Constants: K = 0.08ns
McLH = 0.269 McHL = 0.319 L LfL H
Process H LJH L
Derating: B =0.66 N =1.00 W = 1.40 X H |Qo QB4
Cell Size: 8.0 grids wide, 10.4 grids high
(Input tr,tt= 0.5ns nominal, C_L= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4-5V
Tpo=25C TA=70C Tp=85C | Tp=125C
tPLH *GB to Q 1.33 2.52 2.63 2.96
tPHL 2.01 3.80 3.96 4.45
tPLH GB to QB 1.28 2.41 2.51 2.82
tPHL 0.796 1.51 1.57 1.77
tPLH *Dto Q 1.05 2.01 2.09 2.35
tPHL 1.56 2.95 3.07 3.45
tPLH D to QB 0.799 1.51 1.57 1.77
tPHL 0.521 0.995 1.04 1.17
* The propagation delay from D to Q depends on the D to QB delay and rise/fall time.
Also, the GB to Q delay depends on the GB to QB delay and rise/fall time. See the
Timing Equation application note for more information.

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH QB to Q (GB) 0.221 1.44
tPHL 0.172 1.23
trPLH GB to QB 0.922 2.47
tPHL 0.517 1.45
tPLH QB to Q (D) 0.218 1.44
tPHL 0.200 1.23
tPLH D to QB 0.421 2.65
tPHL 0.234 1.53

Delay coefficients
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LATP

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.315 2.93 0.317 1.61
QB 0.867 5.76 0.432 2.77

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST 3

SYMBOL PARAMETER Vpp=4.5V | Vpp=56.0V | Vpp =5.5V oS

TA=70C TA=25C TA=0C E 2

teu Setup Time D to GB 2.7 1.27 0.776 >3

th Hold Time GB to D -0.597 —0.350 -0.214 2
towl Pulse Width (low) GB 4.52 2.65 1.62

Timing requirements

D> > @B

Y
DU

GIB

GBD—-{>O——l>0- GIB

Functional diagram: LATP

GI
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LATPF

Fast Transparent Latch, Positive Edge Triggered

LATPF holds data when GB is high and is D L @
transparent when GB is low. o
—
a
Inputs: D, GB -5 o5 T
Outputs: Q, QB
Input Cap.: D: 0.060
Tming o0 0108 PF FUNCTION TABLE
Constants: K = 0.08ns D GB/Q @B
McLH = 0.250 McHL = 0.244 L LiL H
Process
Derating: B =0.66 N =1.00 W = 1.40 H L IH L
Cell Size: 9.0 grids wide, 11.4 grids high X H|Qo QB,
(Input tr,ty= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5V Vpp=4.5V
TA=25C TA=7OC TA=85C TA=125C
tPLH GB to Q 0.574 1.09 1.14 1.28
tPHL 0.638 1.21 1.26 1.42
tPLH GB to QB 0.953 1.80 1.87 2.10
tPHL 0.895 1.69 1.76 1.98
tPLH D to Q 0.643 1.22 1.27 1.43
tPHL 0.703 1.33 1.39 1.56
tPLH D to QB 1.02 1.92 2.00 2.25
tPHL 0.964 1.82 1.89 2.13
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH GB to Q 0.346 1.23
tPHL 0.403 1.33
tPLH GB to QB 0.743 1.05
tPHL 0.683 1.10
tPLH D to Q 0.415 1.23
tPHL 0.467 1.33
tPLH D to QB 0.811 1.03
tPHL 0.754 1.07
Delay coefficients
V8700 Standard Cell Library NCR ASIC Digital Data Book
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Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.190 2.20 0.189 1.75
QB 0.192 2.08 0.171 1.54

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

w

WORST | NOMINAL BEST 3

SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V gS

TA=70C To=25C TA=0C GE

teu Setup Time D to GB 1.38 0.810 0.495 72

th Hold Time GB to D -0.444 -0.260 -0.159 5
towl Pulse Width (low) GB 3.14 1.84 112

Timing requirements

D &
o o K DGE
»—-{>o——-[>o——[> 8

—————— GB _—DO——D Q
GBD——DO— G

Functional diagram: LATPF
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LATPQ

Transparent Latch, Positive Edge Triggered

LATPQ holds data when GB is high and is

transparent when GB is low.
—1D Ql—
Inputs: D, GB
Outputs: Q LATPQ
Input Cap.: D: 0.056 _
GB: 0.079 pF —1G
Timing
Constants: K = 0.08ns
McLH = 0.286 McHL = 0.263
Process
Derating: B=0.66 N=1.00 W=1.40 FUNCTION TABLE
Cell Size: 6.0 grids wide, 9.4 grids high D GB| @
L L|L
H L} H
X H| Qo
(Input tr,tr= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25C TA=7OC TA=85C TA=125C
teLH GB to Q 0.853 1.61 1.68 1.89
tPHL 0.681 1.29 1.35 1.51
tPLH D to Q 0.688 1.30 1.36 1.53
tPHL 0.800 1.51 1.58 1.77

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH GB to Q 0.592 1.41
tPHL 0.454 1.17
tpLH DtoQ 0.423 1.45
tPHL 0.564 1.26

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.269 2.89 0.253 1.61

Rise/Fall time coefficients for the next cell
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LATPQ

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V
TA=T70C Tp=25C To=0C
tsu Setup Time D to GB 1.55 0.910 0.556
th Hold Time GB to D -0.733 -0.430 -0.263
towl Pulse Width (low) GB 2.93 1.725 1.05

Timing requirements

o8
[=N=]
GB Eug:
=
D> >0 = q 5
G
G
GB GB
L
G
GB

Functional diagram: LATPQ
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LATPQT

Transparent Latch with Tristate, Positive Edge

Triggered
LATPQT holds data when GB is high and is NB
transparent when GB is low. When ENB is high, D Q
the T output is in a Hi—Z state and Q functions as LATPGT
on a standard latch. When ENB is low, T equals
Q. 5 T
Inputs: ENB, D, GB
Outputs:  Q, T FUNCTION TABLE
| t Cap.: ENB: 0.063
P R 0 056 D GB ENB[@ T
GB: 0.073 pF L L L|L L
Output Cap.:T: 0.028 pF H L LJH H
Diming LU h i
Constants: K = 0.08ns
MCLH = 0.304 McHL = 0.300 Q h "_l' E m%
Process °
Derating: B =066 N=1.00 W= 1.40
Cell Size:  10.0 grids wide, 10.4 grids high
(Input tr,tr= 0.5ns nominal, C= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
TA=25C TA=7OC TA=85C TA=1250
tPLH ENB to T 0.504 0.963 1.00 1.13
tPHL 0.471 0.901 0.940 1.06
tPLH GB to Q 0.871 1.65 1.72 1.93
tPHL 0.852 1.61 1.68 1.89
tPLH GBtoT 1.07 2.01 2.10 2.36
tPHL 0.908 1.72 1.79 2.01
tPLH Dto Q 0.784 1.48 1.65 1.74
tPHL 0.965 1.82 1.90 2.14
tPLH DtoT 0.987 1.86 1.94 2.18
tPHL 1.03 1.95 2.03 2.28
Timing characteristics
V8700 Standard Cell Library NCR ASIC Digital Data Book
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LATPQT

Delay coefficients

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
trLH ENB to T 0.122 2.55
tPHL 0.196 1.49
tPLH GB to Q 0.589 1.54
tPHL 0.556 1.70
tPLH GBtoT 0.680 2.60
tPHL 0.593 1.89
tPLH DtoQ 0.502 1.54
tPHL 0.691 1.48 g
tPLH DtoT 0.593 2.66 ]
tPHL 0.734 1.71 2e
Na
>a
=
&

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.263 2.88 0.321 1.67
T 0.271 5.99 0.311 2.12

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0v | Vpp=5.5V
TA=70C Tp=25C Tpo=0C
tsu Setup Time D to GB 1.77 1.04 0.635
th Hold Time GB to D -0.291 -0.170 -0.104
towl Pulse Width (low) GB 3.35 1.96 1.20

Timing requirements

NCR ASIC Digital Data Book V8700 Standard Cell Library
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GB
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LATRP

Transparent Latch with Reset, Positive Edge

Triggered
LATRP holds gata w(t’ngn GB is high Raéld is D O
transparent  when is low. is
asyncrljlronous and active low. For a faster |_ ﬁ T R P
version of this cell, see LATRPF.
G Q — “
Inputs: RB, D, GB R g
Outputs: Q, QB T §g
Input Cap.: RB: 0.070 eg
D: 0.046 z
T GB: 0.034 pF FUNCTION TABLE &
iming
Constants: K = 0.08ns D GBAB |0 QB
McLH = 0.230 McHL = 0.174 L L H L H
Process H L H H L
Derating: B =066 N=100 W=1.40 X H H Q. @B,
Cell Size: 9.0 grids wide, 11.4 grids high X X L L H
(Input tr,tt= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=sV Vpp=4-5V
Ta=25C Tp=70C Tp=85C | To=125C
tPLH *GB to Q 1.47 2.77 2.89 3.25
tPHL 2.08 3.90 4.07 4.57
tPLH GB to QB 1.45 2.72 2.84 3.19
tPHL 0.764 1.44 1.50 1.69
tPLH *Dto Q 1.24 2.34 2.44 2.74
tPHL 1.69 3.18 3.32 3.73
tPLH D to QB 1.06 1.99 2.07 2.33
tPHL 0.563 1.06 1.11 1.25
tPLH *RB to Q 1.25 2.37 2.47 2.78
tPHL 1.30 2.46 2.56 2.88
tPLH RB to QB 0.667 1.26 1.32 1.48
tPHL 0.565 1.07 1.11 1.25
* The propagation delay from D to Q depends on the D to QB delay and rise/fall time.
The GB to Q delay depends on the GB to QB delay and rise/fall time. Also, the RB to Q
delay depends on the RB to QB delay and rise/fall time. See the Timing Equation
application note for more information.

Timing characteristics

- NCR ASIC Digital Data Book V8700 Standard Cell Library
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LATRP

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH QB to Q (GB) 0.273 2.39
tePHL 0.153 1.40
tPLH GB to QB 0.953 4.01
tPHL 0.500 1.91
tPLH QB to Q (D) 0.281 2.02
tPHL 0.156 1.47
tPLH D to QB 0.567 3.92
tPHL 0.300 1.90
trLH QB to Q (RB) 0.280 2.16
tPHL 0.175 1.27
tPLH RB to QB 0.351 2.19
tPHL 0.294 1.98

Delay coefficients

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.398 4.43 0.361 1.65
QB 1.12 8.69 0.537 3.83

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C TA=0C

tsu Setup Time D to GB 2.75 1.61 0.984

th Hold Time GB to D -1.639 -0.960 -0.587
towl Pulse Width (low) RB 4.13 2.42 1.48
towl Pulse Width (low) GB 5.31 3.11 1.90

rt Recovery Time RB 1.96 1.15 0.702

Timing requirements

V8700 Standard Cell Libra NCR ASIC Digi B
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LATRP

D> [\ }
QB
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GI
4
-8
l {>a 5 g
5
GIB &

————— GI
B> {>c {>o- GIB
RB [>—— RB
Functional diagram: LATRP
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- LATRPF

Fast Transparent Latch with Reset, Positive Edge

Triggered
LATRPF holds data when GB is high and is — D Q—
transparent when GB is low. RB is asynchronous
and active low. |_ ﬁ T R P F
Jg T
Inputs: RB, D, GB I3
Outputs: Q, QB I
Input Cap.: RB: 0.149
D: 0.080
GB: 0.127 pF
Timing FUNCTION TABLE
Constants: K = 0.08ns D GB RB |Q@ Q@B
brocess McLH = 0.258 McHL = 0.269 L L H L H
r
Derating: B =066 N=1.00 W=1.40 2 h : g IISB
Cell Size:  12.0 grids wide, 12.4 grids high ° °
X X L L H
(Input tr,t+= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5sV Vpp=4-5V
Tp=25C TA=70C TA=85C Tpo=125C
tPLH GB to Q 0.614 1.16 1.21 1.37
tPHL 0.586 1.11 1.16 1.30
tPLH GB to QB 0.911 1.72 1.79 2.01
tPHL 0.866 1.64 1.71 1.92
tpLH D to Q 0.689 1.30 1.36 1.53
tPHL 0.786 1.49 1.55 1.74
tPLH D to QB 1.12 2.11 2.20 2.47
tPHL 0.943 1.78 1.85 2.08
tPLH RB to Q 0.679 1.29 1.34 1.51
tPHL 1.55 2.91 3.03 3.40
tPLH RB to QB 0.561 1.07 1.11 1.25
tPHL 0.936 1.77 1.84 2.07

Timing characteristics

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH GB to Q 0.381 1.25
tPHL 0.369 1.04
tPLH GB to QB 0.713 0.893
tPHL 0.662 0.913
tPLH Dto Q 0.456 1.25
tPHL 0.556 1.17

Delay coefficients (Sheet 1 of 2)
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LATRPF

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH D to QB 0.917 0.947
tPHL 0.739 0.907
tPLH RB to Q 0.445 1.26
tPHL 1.27 1.63
tPLH RB to QB 0.282 1.71
tPHL 0.728 0.953
Delay coefficients (Sheet 2 of 2) 2
o8
on
52
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C =g
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME =
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS @
note. R1 R2 F1 F2
Q 0.180 2.31 0.180 1.37
QB 0.206 2.17 0.189 1.54

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C TA=25C TA=0C

tsu Setup Time D to GB 1.57 0.920 0.563

th Hold Time GB to D -0.444 -0.260 -0.159
towl Pulse Width (low) RB 4.32 2.53 1.55
towl Pulse Width (low) GB 3.14 1.84 1.12

rt Recovery Time RB 1.35 0.790 0.483

Timing requirements

GB G
D
RB
G GB

GB
GB
B D—EE; G RB
RB [>———RB _____DO_D Q

Functional diagram: LATRPF
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LATRPH

D Latch with Reset and Enable (High Drive)

LATRPH holds data when GB is high and is o
transparent when GB is low. RB s —8 o O
asynchronous and active low. E
~ @© -
—¢ 3 0
Inputs: D, GB, RB 7
Outputs: Q, QB
Input Cap.: D: 0.048 |
GB: 0.034
RB: 0.070 pF
Timing FUNCTION TABLE
Constants: K = 0.08ns
McLH = 0.371 McHL = 0.415 D GBRB |Q QB
Process L L H L H
Derating: B =066 N=1.00 W=1.40 H L H H L
Cell Size: 15.0 grids wide, 10.4 grids high X H H Qo @Bo
X X L L H
(Input tr,tr= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4.5V
Tp=25C TA=70C TA=85C | Tp=125C
tPLH GB to Q 1.15 2.17 2.27 2.55
tPHL 1.83 3.45 3.59 4.04
tPLH GB to QB 2.25 4.23 4.41 4.95
tPHL 1.75 3.29 3.43 3.86
tPLH D to Q 0.939 1.78 1.85 2.08
tPHL 1.41 2.67 2.78 3.12
tPLH D to QB 1.82 3.43 3.58 4.02
tPHL 1.53 2.88 3.00 3.37
tPLH RB to Q 0.952 1.80 1.88 2.11
tPHL 0.978 1.85 1.93 2.17
tPLH RB to QB 1.34 2.53 2.64 2.97
tPHL 1.53 2.89 3.01 3.38
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH GB to Q 0.903 0.920
tPHL 1.57 0.913
tPLH GB to QB 2.07 0.273
tPHL 1.51 0.633
tPLH DtoQ 0.692 0.907
tPHL 1.14 0.993
tPLH D to QB 1.63 0.380
Delay coefficients (Sheet 1 of 2)
V8700 Standard Cell Library NCR ASIC Digital Data Book
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LATRPH

NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
trPHL 1.29 0.587
tPLH RB to Q 0.705 0.907
tPHL 0.712 0.913
teLH RB to QB 1.13 0.580
tPHL 1.29 0.680
Delay coefficients (Sheet 2 of 2) “
=
8
Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5§V, 25C E %
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME ~a
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS =
note. R1 R2 F1 F2 @
Q 0.295 1.42 0.516 1.03
QB 0.239 1.35 0.266 0.847

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V

TA=70C Tpo=25C TA=0C

tsu Setup Time D to GB 2.17 1.27 0.776

th Hold Time GB to D -0.733 —-0.430 —-0.263
towl Pulse Width (low) GB 4.71 2.76 1.69
towl Pulse Width (low) RB 3.74 2.19 1.34

rt Recovery Time RB 1.57 0.920 0.563

Timing requirements

D Q
RB
GI
\/IPI [So—> s
GIB
GI
GB |:>—[>o—$ GIB
RB [>—— RB
Functional diagram: LATRPH
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LATRPQ

Transparent Latch with Reset, Positive Edge

Triggered
LATRPQ holds data when GB is high and is
transparent when GB is low. RB is
asynchronous and active low. —D a—
LATRPA
Inputs: D, GB, RB _#r;
Qutputs: Q R
Input Cap.: D: 0.046 |
GB: 0.081
RB: 0.070 pF
Timing
Constants: K = 0.08ns FUNCTION TABLE
= 0. M = 0.24
McLH = 0.291 CHL = 0.248 0GB RB T Q
Process L L HiL
Derating: B=0.66 N=1.00 W=1.40 H L HIH
Cell Size: 8.0 grids wide, 9.9 grids high X H H|Ge
X X L |L
(Input tr,tt= 0.5ns nominal, CL= 0.1pF)
NOMINAL WORST CASE PROCESS
SYMBOL PARAMETER Vpp=5v Vpp=4-5V
TA=25C | TA=70C | To=85C | Tp=125C
tPLH GB to Q 1.07 2.01 2.10 2.36
tPHL 0.888 1.68 1.75 1.96
tPLH D to Q 0.924 1.75 1.82 2.05
tPHL 1.00 1.89 1.97 2.22
tPLH RB to Q 0.937 1.77 1.85 2.07
tPHL 0.770 1.45 1.52 1.70
Timing characteristics
NOM. PROCESS, 5V, 25C
SYMBOL PARAMETER DELAY COEFFICIENTS
A B
tPLH GB to Q 0.730 2.15
tPHL 0.644 1.40
tPLH D to Q 0.586 2.16
tePHL 0.758 1.43
tPLH RB to Q 0.598 2.17
tPHL 0.537 1.29
Delay coefficients
VS700 Standard Cell Library NCR ASIC Digital Data Book
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LATRPQ

Use the rise/fall time coefficients to calculate NOMINAL PROCESS, 5V, 25C
the input rise or fall time for any cell driven by OUTPUT RISE TIME FALL TIME
this cell. See Timing Equation application PIN COEFFICIENTS COEFFICIENTS
note. R1 R2 F1 F2
Q 0.406 4.37 0.356 1.65

Rise/Fall time coefficients for the next cell

Minimum Specifications (ns)

WORST | NOMINAL BEST
SYMBOL PARAMETER Vpp=4.5V | Vpp=5.0V | Vpp=5.5V 4
TA=70C TA=25C TA=0C o8
tsu Setup Time D to GB 217 1.27 0.776 Se
th Hold Time GB to D -1.177 -0.690 -0.422 =9
towl Pulse Width (low) GB 3.53 2.07 1.27 =
towl Pulse Width (low) RB 3.35 1.96 1.20
rt Recovery Time RB 1.38 0.810 0.495

Timing requirements

GB

0> D%‘ —D__‘F'_"DQ

el L

GB

G
GB GB
G

Functional diagram: LATRPQ
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LATRPQT
Transparent Latch with Reset and Tristate, Positive
Edge Triggered

LATRPQT holds data when GB is high and is
transparent when GB is low. RB is

asynchronous and active low. When ENB is ENB
high, the T output is in a Hi-Z state and Q —D a—
functions as a normal latch using any of the
given states defined for Q in the FUNCTION LATRPQT
TABLE. =

—Gc _ T
Inputs: ENB, D, GB, RB i

QOutputs: QT
Input Cap.: ENB: 0.075

D: 0.046
GB: 0.081
RB: 0.070 pF FUNCTION TABLE
O