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General
Introduction

AMI Semiconductors - Making ASICs Easier
for More Than a Quarter Century

American Microsystems, Inc. (AMI) pioneered the
development of the world’s first custom MOS ICs in 1966.
With more experience than any other ASIC vendor, you
can be assured that when you bring your ASIC
development project to AMI, you are working with a
dependable team that has the depth of experience to
provide you with an optimum solution, on time and on
budget.

The vision shared by all employees at AMI is to delight
customers through microsystem solutions. AMI strives to
realize this vision by offering a range of products and
services aimed at improving cycle time, reducing overall
design cost, achieving world-class reliability, and
designing to customer need. AMI provides a full range of
gate array, standard cell, and mixed-signal ASICs, mixed-
signal and digital ASIC design software and services, and
modular foundry services. AMI's Standard Products
division offers mask-programmable ROMs and
programmable electrically erasable logic devices
(PEELs™). AMI's Application-Specific Integrated Systems
(ASIS®) division specializes in contract manufacturing
solutions.

AMI is a California corporation whose headquarters and
ASIC design and manufacturing operations are located in
a 317,000 square foot facility in Pocatelio, Idaho; the
Standard Products and ASIS divisions are also
headquartered in Pocatello. AMI has a software R&D
facility in Twain Harte, California, and owns a subsidiary
called AMI (Philippines), Inc., located in a 45,000 square
foot facility in Manila, Philippines, for test and assembly of
AMI’s products.

+ Communications
« Computers

* Military

« Automaotive

» Consumer

* Industrial

Sales and Distribution

« Six full-service sales and technical support offices
located in key markets throughout North America

« Six additional satellite offices in secondary markets

« Two technical service centers, located in San Jose and
Tokyo, which offer customers a full range of digital ASIC
design resources and services

+ Twenty-one manufacturers’ sales representatives
comprising more than 110 outside salespeople in 30
locations throughout North America

» Four major and several regional distributors for AMI's
standard product offerings, comprising more than 100
locations nationwide

« European sales headquarters in Bristol, England,
supplemented by design houses and distributors in key
markets
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Products
ASICs

* Mixed-signal, standard cell, and gate array ASICs. AMI's
ASIC products are supported with a library of more than
500 digital cells and megacells, designed in the
company’s 1.0 and 1.25 micron CMOS process
technologies and compatible with all popular industry-
standard CAE environments.

PLDs

» CMOS PEEL™ (Programmable Electrically Erasable
Logic) and PEEL Array devices. Built with an advanced
CMOS EEPROM process and offering operating speeds
as fast as 7.5 nanoseconds, AMI’s high performance
PEEL products bring the benefits of reprogrammability
and low power consumption to logic configurations in
high density printed circuit boards.

Mask Programmable ROMs
(read-only memories)

« AMI's ROMs offer capacities from 16 megabits to 16
kilobits, response times as fast as 90 nanoseconds, and
require only a 3 to 5 volt power supply. Design flexibility
is afforded by multiple user-definable control pins and a
variety of packaging options.

ASIC Design Software

« Mixed-Signal Design Solution (MSDS)™ software—the
first mixed-signal design package that enables ASIC
designers to automatically generate customized analog
behavioral models at their own workstations.

» ACCESS Design Tools™ software—for optimizing ASIC
design at customer sites. AMI's ACCESS product line
includes Design Analyzer and Pattern Analyzer
software, as well as the company’s NETRANS™ FPGA-
t0-ASIC conversion software for use at customer sites.

System-Level Solutions (ASIS® Div.)

» Contract design and manufacturing—Thru-Hole
Technology (THT), Surface-Mount Technology (SMT),
Hybrids, and Multichip Modules. PC Cards (JEIDA 4.0/
4.1, PCMCIA 1.0/2.0).

Services

PLD/ASIC Conversions

* NETRANS/PALTRANS™—the first fully automated PLD-
to-ASIC conversion service offered by an ASIC vendor.

* NETRANSplus™-—the first fully automated ASIC-to-
FPGA conversion service offered by an ASIC vendor to
provide quick-turn prototyping.

ASIC Test

* NETSCAN™—AMI’s automated ASIC test-pattern
generator software for increasing fault coverage.

* NETTAG™—AMI's automated JTAG insertion tool for
boundary scan testing.

ASIC Design

« Design Analyzer™, Gate Gobbler™, Five-Corner Logic
Simulator™, and Accolade™ cell-compiler software—for
optimizing customers’ ASIC design and swiftly tailoring
logic functions to customers’ specific requirements.

Foundry/Manufacturing

« Advanced CMOS technology—brings low power
consumption, high noise immunity, and high circuit
densities to digital and analog/digital ASICs.

Feature sizes as small as 1.0 micron (drawn).

Process modularity—enables automated fabrication
steps to be variously combined in ways tailored to meet
the specific manufacturing requirements of analog,
digital and mixed-signal devices.

“Flexible factory”—provides a diversity of fabrication
processes and schedule options to meet customer
requirements.

Low cost plastic assembly—pin counts up to 208 QFP.

Wafer gold bumping—available as a foundry service or
as an extension of AMI’'s ASIC services to support TAB,
flip-chip, or chip-on-chip applications.

.

Corporate Headquarters
2300 Buckskin Road
Pocatello, ldaho 83201
Phone: (208) 233-4690

Fax: (208) 234-6796

ACCESS Design Tools, Accolade, ASIS, Design Analyzer, Five-Corner Logic Simulator, Gate Gobbler, Mixed-Signal Design Solution, NETRANS,
NETRANSplus, NETSCAN, NETTAG, and PALTRANS are trademarks of American Microsystems, Inc.

PEEL is a trademark of International CMOS Technology, Inc. and/or its successors or assigns.
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Simple Gates
Name Description Page
AA21 2-INPUt AND Gate .......ccoeceimeienienirecneeee e 9-1
AA22 2-iNpUt AND gate ......cccoeiiriiicii s 9-2
AA31 3-iNput AND gate ......c..oooeviiimiireecri e 9-3
AA32 3-iNPUt AND gate ........ccovviciinicciinine 9-4
AA41 4-input AND Gate ......ccccovvrimriniiniece s 9-5
AA42 4-iNPUt AND Qate ......c.cceeieiiiiiniiicerenienrre e e 9-6
EN21 EXclusive NOR ... e 9-50
EO21 EXCIUSIVE OR ...ttt e 9-52
NA21 2-input NAND gate ........ccccorciiiimiiiiiceciecereceesieciene 9-128
NA22 2-input NAND gate ..o 9-129
NA31 3-input NAND gate .........coevvriiiireee e seesie e 9-130
NA32 3-input NAND gate .......coceeriieciiicciecencce, 9-131
NA41 4-input NAND gate.......c.ccoveimniiininiininincniinnnn s 9-132
NA42 4-input NAND gate........cccovviiniiiniiinineice e, 9-133
NAS51 5-input NAND gate .......cccovvvvinccninninric e, 9-134
NA52 5-input NAND gate ........ccevviviiinirininnnccnnnniinineinsnnnn. 9-135
NAG61 6-input NAND gate ... 9-136
NA81 8-input NAND gate .......cccoueimiriieiererecine e 9-137
NO21 2-INPUt NOR gate ......ovveeeireieriecreeeceecee e 9-138
NO22 2-INput NOR Gate .....coovvvrrrerieeeirer e 9-139
NO31 3-INpUt NOR gate .....coeocveeerieecreeeneeeenee et 9-140
NO32 3-INPUt NOR gate ......cccceveinuinerrncne e sesreneceesreesnn e 9-141
NO41 4-Input NOR Qate ......coceevrviiriiiecircere e ees 9-142
NO42 4-Input NOR QAate ......ccecverriiiriiririnirnessree e 9-143
NO51 5-INput NOR gate ........cccevveneininieiinsreecsecir e 9-144
NO52 5-input NOR gate ... 9-145
OR21 2-INPUt OR Gate ....cceevviiriiiricitere e s 9-174
OR22 2-INPUt OR QAL ...vevvevieeiireecreceee et seenas 9-175
OR31 3-INput OR gate .....c.eecevrciiniiiecrcnee e 9-176
OR32 3-INPUt OR gate .....ccvvceereiriiireene e e 9-177
OR41 4-INPUt OR Gate ...coovviiiii s 9-178
OR42 4-input OR gate .......ccoevvvvniiivienieveenesiennenene ST 9-179
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Complex Gates
Name Description Page
AN11 Two 2-input ANDs into 2-input NOR ........cccoovcvernceeeiencnnne. 9-7
AN31 2-input AND into 3-input NOR.......c.c.ccooviriemencncnrerienncnens 9-8
AU One-bit full adder ........cccovirirviinin e 9-9
ONM1 Two 2-input ORs into 2-input NAND ........ccoeviriiecennnenan 9-172
ON31 2-input OR into 3-input NAND ........cccoocvvvvieinneniieniennne 9-173
inverting Drivers
INV1 INVEMEL ...ttt e b 9-66
INV2 INVEIEN ..ottt e s 9-67
INV3 INVEBIET ...ttt 9-68
INV4 INVEIET. ... et s e 9-69
INVS INVEIET ..ot e 9-70
INV6 INVEIET... .ot 9-71
Internal 3-State Drivers
ITA1 Internal non-inverting tri-state buffer.................ccc.coooe.0 9-107
ITA2 Internal non-inverting tri-state buffer .........c....cocoeeeeee. 9-108
ITB1 Internal inverting tri-state buffer ..........cccocevvevnnnnnnn 9-109
ITB2 - Internal inverting tri-state buffer ...........c.ccccoveeneveinennnn. 9-110
ITD1 Internal inverting tri-state buffer .........c..ccocecciniciiiinnnns 9-111
ITD2 Internal inverting tri-state buffer ...........cccccevvvncinninnen. 9-112
ITE1 Internal inverting tri-state buffer ............ccoconiiicinnnnne 9-113
Clock Drivers
11D2 Non-inverting clock driver .........ccccminiinnnicnninnnnne 9-63
1ID4 Non-inverting clock driver ..........ccccvvviniineencnnnnccnnenne 9-64
1ID6 Non-inverting clock driver ........c..ccccvvvieevnriencceeniesieneeens 9-65
Muxes and Decoders
DC24 2:41iN€ dECOTET ..ot 9-14
DC38 3:81ine decoder ..........coivveiirereienriesie e 9-16
MX21 2:1 digital multiplexer .........coccoeveccvvenninccenece 9-122
MX41 4:1 digital mMUltiplexer .........c.covvivecrininnenececerenes 9-124
MX81 8:1 digital multiplexer ...........cccocovenrvincinnennieeces 9-126
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Sequential Logic
Name Description Page
DF081 D-type F/F without set and reset ........c.ccccovverecreniviererennen. 9-18
DF091 D-type F/F with active low set .........ccceevvevcvnericncinneennnn 9-20
DFOA1 D-type F/F with active low reset ..........ccceeevrniecencnnennenes 9-22
DFOB1 D-type F/F with active low set and reset...........cccconveennne 9-24
DF101 D-type buffered F/F with active low set.........cccccecveveernnnnn. 9-26
DF111 D-type buffered F/F with active low reset ..............cccueeee. 9-28
DF121 D-type buffered F/F with active low set and reset............. 9-30
DL531 D-type latch without set or reset ..........ccoevereircerec e 9-32
DL541 D-type latch with active low reset ........ccocceverveiieiveecenen 9-34
DL551 D-type latch with active low set...........ccoccovevinccencnnnnne, 9-36
DL561 D-type latch with active low set and reset..........cccoeneeecenee 9-38
DL641 D-type buffered latch with active low reset....................... 9-40
DL651 D-type buffered latch with active low set .............ccceneeee 9-42
DL661 D-type buffered latch with active low set and reset .......... 9-44
DLZ01 D-type latch without set or reset and a dual-enable
tri-state OUIPUL......cociviivcinicree e e 9-46
DLZ11 D-type latch with active low reset and a-dual-enable
tri-state oUtPUL.......cooieieee e 9-48
JK091 JK-type F/F with active low set ..........cccooriiniciiincn 9-114
JKOA1 JK-type F/F with active low reset...........ccoevrrerenrncencnn. 9-116
JKOB1 JK-type F/F with active low set
ANA TESEL....uerieeeei ettt 9-118
JKBB1 JK-type buffered F/F with active
low set and reset.........ccccecvvevveceniens et eeeee e eea e 9-120
SC121 Synchronous counter with ripple
carry and active low set and reset...........ccocceereiinnnnnee 9-190
SC801 Synchronous counter with
asynchronous load and ripple carry........ccccevveecrernnecennens 9-192
SCa1 Synchronous counter with
synchronous load, ripple carry,
and active low set and reset .........ccccooeeereeiinincnnnnecnn. 9-194
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Special Cells
Name Description Page
BLO2 Tri-state bus latch ..o, 9-11
QDOo1X1 Crystal oscillator ........c.coveevicievencr e 9-187
QDO03X1 Crystal OSCIllALON .......cocvivireeeerinrie s 9-188
QD11X1 Crystal oscillator with Schmitt trigger..........cccoceviiennene 9-189
TDO8 Time delay cell, non-inverting .......c.ccocceovevnniinnecninnenne 9-197
PORA Power-on-reset circuit for 5 volt operation...................... 9-180
PORB PORB is a power-on-reset circuit for 3 volt operation..... 9-181
Input Pad Cells
IBO1X1 CMOS input BUFfer.......ccccvveveeiiinienee e 9-54
1BO3X1 CMOS input buffer with pull-up..........ccccccvinininnnceenn. 9-55
IBO5X1 CMOS input buffer with pull-down ..........ccocoeviiiinenieece, 9-56
IBO7X1 TTL input bUfEr........ccoiiiiiieiecree e 9-57
1BO9X1 TTL input buffer with pull-up .......cc.cccoveniiiei, 9-58
IBOBX1 TTL input buffer with pull-down...........cccocovvrrvviinicieerinnen 9-59
IBODX1 CMOS Schmitt trigger input buffer..............cococceeinnns ... 9-60
IB30X1 TTL Schmitt trigger input buffer ............cccoereeiinineneeenes 9-62
Output Pad Cells
OBO1X1 TTL output buffer, TMA ........cccoovirvir e e 9-146
OoB0O1X2 TTL output buffer, 2mA. ... e 9-147
OBO1X3 TTL output buffer, 4mA .......ccccco e e 9-148
0OB01X5 TTL output buffer, 8mMA ..o e e 9-149
OB03X1 CMOS output buffer, TmA...........ccooniiiiiniin e, 9-150
0B03X2 CMOS output buffer, 2mA.......ccccoocririeeireireereir e 9-151
OB03X3 ~ CMOS output bUffer, 4MA...........c..oveeeeeeseeereeesresssssenes 9-152
0B03X5 CMOS output buffer, BmA.........cceveirriereece e e 9-153
0B06X1 CMOS P-channel, open drain,
inverting output buffer, TmA.............c.cocviiinniee, 9-154
0B06X2 CMOS P-channel, open drain,
inverting output buffer, 2mA...........cccccivviiinncnie 9-155
0B06X3 CMOS P-channel, open drain,
inverting output buffer, 4mA.............cccoivnninninnniene, 9-156

1-4
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GYX 1.0 micron CMOS Standard Cells

0B07X1 TTL N-channel, open drain,

non-inverting output buffer, TmA.......c....ccco e 9-157
0BO07X2 TTL N-channel, open drain,

non-inverting output buffer, 2mA...........cccoeeenin 9-158
0OB07X3 TTL N-channel, open drain,

non-inverting output buffer, 4mA...........ccccoccreriiiennienen 9-159
0OB09X1 CMOS tri-state output buffer, TmA.........cccecvivvrvieerennn, 9-160
0OB09Xx2 CMOS tri-state output buffer, 2mA.........ccccevvevrecrennenen. 9-161
0OB09X3 CMQOS tri-state output buffer, 4mA...........cccvevvieeivveeennn, 9-162
OB15X1 TTL tri-state output buffer, TMA ........c...ocievieneeciienennn 9-163
oB15X2 TTL tri-state output buffer, ZmA ...........ccccevvnvnrcricnennnn. 9-164
OB15X3 TTL tri-state output buffer, 4mA ............cccconveriiieninen 9-165
0OB81X5 TTL output buffer with controlled

slew rate output, 4mA ..........cccovveenmniecere e 9-166
0OB83X5 CMOS output buffer with controlled

slew rate output, 8MA .........cccieiiiieee e 9-167
0B86X5 CMOS inverting open drain P-channel output

buffer with controlled slew rate output, 8mA................... 9-168
0B87X5 TTL non-inverting open drain N-channel output

buffer with controlled slew rate output, 8mA................... 9-169
0B89X5 CMQOS tri-state output buffer with

controlled slew rate output, 8mA ...........cceeiiiiiiiinienee, 9-170
0OB95X5 TTL tri-state output buffer with

controlled slew rate output, 8mA ..........cccceevieieciiereeena, 9-171

1/0 Pad Cells

Name Description Page
1001X1 TTL /O buffer, TMA ......ocvvvvirerreece e siecnee e 9-72
1001X2 TTL I/O buffer, 2mMA ..ot 9-73
1001X3 TTL /O buffer, 4mA ..ot 9-74
1003X1 CMOS 1/O buffer, TMA........ccoe et 9-76
1003X2 CMOS 1/O buffer, 2MA ...t e 9-77
1003X3 CMOS 1/0O buffer, 4mA.........ccooeieee e 9-78
103CX1 CMOS |/O buffer with pull-down, TmA.........cceeenerrcnnane 9-80
103CX2 CMOS /O buffer with pull-down, 2mA..........cc.ccoeevivcenne 9-81
103CX3 CMOS I/O buffer with pull-down, 4mA.........ccccocevverrvennne 9-82
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103FX1 TTL I/O buffer with pull-down, TmA ..........cccocvvvrveiecnenne 9-84
I03FX2 TTL I/O buffer with pull-down, 2mA ........c.cccecerinniecnnene 9-85
I0O3FX3 TTL I/O buffer with pull-down, 4mA ........ccccoeevcvrvreernnennen, 9-86
1041X1 TTL I/O buffer with pull-up, TMA .......cccoeiieiiieienree e 9-88
1041X2 TTL I/O buffer with pull-up, 2mA .........ccccccmrrnienerreienee. 9-89
1041X3 TTL I/O buffer with pull-up, 4mA ..., 9-90
1042X1 CMOS /O buffer with pull-up, TMA ......ccceeiriiieiecerniecns 9-92
1042X2 CMOS 1/O buffer with pull-up, 2mA ........c.ccocivvnveriiiencene 9-93
1042X3 CMQOS /O buffer with pull-up, 4mA .........ccvvevervineececinenne 9-94
1051X1 CMOS /O buffer with Schmitt trigger input, 1mA.............. 9-96
1051X2 CMOS I/O buffer with Schmitt trigger input, 2mA ............. 9-97
1051X3 CMOS 1/0O buffer with Schmitt trigger input, 4mA ............. 9-98
1081X5 TTL I/O tri-state buffer with controlled

slew rate output, BMA .........cccivririiicnreee e 9-100
1083X5 CMOS /O tri-state buffer with controlled

slew rate output, BMA ... 9-101
10BCX5 CMOS 1/Q tri-state buffer with pull-down

and controlled slew rate output, 8mA ............cccerernnnen. 9-102
IOBFX5 TTL I/O tri-state buffer with puli-down

and controlled slew rate output, 8mA ..........ccceevrireinenen. 9-103
I0C1X5 TTL I/O tri-state buffer with pull-up

and controlled slew rate output, 8mA ............ccccerieenncn 9-104
10C2X5 CMOS 1/O tri-state buffer with puli-up

and controlled slew rate output, 8mA ..........ccccceeiinnnneee 9-105
I0D1X5 CMOS 1/O tri-state buffer with Schmitt trigger

and controlled slew rate output, 8mA .........c..ccceeiievnnnnes 9-106

Power Cells ,

CvbD Core cell input resistive tie-up to core Vdd bus ................ 9-12
CVSS Core cell input resistive tie-down to core Vss bus............. 9-13
PP0O1X Vss power pad for core and pad cells........c.ocooceieiinins 9-182
PP02X Vdd power pad for core and pad cells .......cc.ccceceeeennnen. 9-183
PP04X Optional power pad for additional busses....................... 9-184
PPC1X Vss power pad pin for input

buffers and core cells only ..........cccveiveceiieeicci e 9-185
PPP1X Vss power pad pin for output buffers only ...................... 9-186

1-6
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Simple Gates
Name Description Page
AA21 2-iNPUt AND gate ..o 12-1
AA22 2-iNPUt AND Qate ......cccccevrireeienriririseee s e s 12-2
AA31 3-iNPULAND gate ........ccovviieiriiiceie e 12-3
AA32 3-iNPUt AND gate ........ccooenerniiiccce e 12-4
AA41 4-inpUt AND gate ......ccccocovreriiiiiiciicce e 12-5
AA42 4-input AND gate ... 12-6
EN21 EXCIUSIVE NOR ....ccooiiierenniec e 12-50
EO21 Exclusive OR ...t 12-52
NA21 2-input NAND gate .......c.cocvvnrriniininnincreecceneneeens 12-109
NA22 2-input NAND gate ......cccecoveereeimriinenieniesnecseeneesene 12-110
NA31 3-input NAND gate .......ccccceviiirieinieceecerenieserecen e 12-111
NA32 3-input NAND gate ........ccevmencniineniiienene e 12-112
NA41 4-input NAND gate........cccorviiiiinieencncescreecee s 12-113
NA42 4-input NAND gate..........ccooericniiciciinceciicececa, 12-114
NA51 5-input NAND gate .........ccovvmeiiiiiiiieceecceeneeenees 12-115
NA52 5-input NAND gate .......cccoocvvimiercnnenenieiseeneene e 12-116
NA61 6-input NAND gate .......cc.civieeeeiieenceceee e 12-117
NA81 8-input NAND gate ........ccovvvnirnerciinnrcetenenee e 12-118
NO21 2-Input NOR gate .......ccvieeriieeceenitne e niaenees 12-119
NO22 2-Input NOR gate ....cc.eoeeeeiiirecnieceecccsinnee s 12-120
NO31 3-INput NOR gate .......cooeereririierrcereeneen e sves s eeiveeeees 12-121
NO32 3-Input NOR gate ......cccveecvivveieniernericiceeecacuvessecensnnenns 12-122
NO41 4-Input NOR QAaLe ......coocvrrerireireerneeeeesensereseernenenens 12-123
NO42 4-INPUt NOR QALE .......oeeceieeeeeree e aenree s 12-124
NO51 5-INput NOR gate ........ccccecviriiiiriineniese et ssannnne 12-125
NOs2 5-Input NOR gate .....ccoorvriririiieceeeeceeeecee e 12-126
OR21 2-Input OR gate .....ccoveiviiirerircieneicrcne e 12-142
OR22 2-INPUt OR GALE ..o e 12-143
OR31 3-INPUt OR QAL .....oeveererirrrieecerrnsesee e 12-144
OR32 3-INpUut OR gate ....oceeecvirerciecerieese e 12-145
OR41 4-INPULt OR QALE ....coveerirriiierireceeeeee e aere e 12-146
OR42 4-inpUt OR gate ......cccceevirciiiiiiinrrece e 12-147
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ABX 3.5 micron CMOS Standard Cells

Complex Gates
Name Description Page
AN11 Two 2-input ANDs into 2-input NOR ...........cccccoiniireennennnns 12-7
AN31 2-input AND into 3-input NOR.........cccccinieniiiniinininninnn, 12-8
AU One-bit full adder ...........ccecevceniiiinnne e 12-9
ON11 Two 2-input ORs into 2-input NAND ...........cccconuinence. 12-140
ON31 2-input OR into 3-input NAND .........cocoeeiiiiniiinenee 12-141
Inverting Drivers
INV1 INVEIEL ...t 12-62
INV2 INVEMET ...ttt 12-63
INV3 INVEIET. ...ttt ettt s 12-64
INV4 INVEIET. ...ttt e 12-65
INV5 INVEIET. ...ttt st s 12-66
INV6 INVEIEN. ... e e 12-67
internal 3-State Drivers
ITA1 Internal non-inverting tri-state buffer............ccceceeennnan 12-88
ITA2 Internal non-inverting tri-state buffer .............cccecceeeenen. 12-89
ITB1 Internal inverting tri-state buffer ..........c.ooviveiiniiiiennn, 12-90
ITB2 Internal inverting tri-state buffer ..........c..cccoeeenniiin 12-91
ITD1 Internal inverting tri-state buffer ............ccocociiniiennnn 12-92
ITD2 Internal inverting tri-state buffer ..............ccovvenicninninn 12-93
ITE1 Internal inverting tri-state buffer ...........coccccenniniiiieennn 12-94
Clock Drivers
o2 Non-inverting clock driver ..........ccvvnmneiiiniinnccieonnn, 12-59
ID4 Non-inverting clock driver ............ceccvvmniinciinninncnnnnn 12-60
ID6 Non-inverting clock driver ..........ccvinninneieienn 12-61
Muxes and Decoders
DC24 2:4 line decoder ...t 12-14
DC38 3:81line deCoder ... 12-16
MX21 2:1 digital multiplexer ... 12-103
MX41 4:1 digital multiplexer ..., 12-105
MX81 8:1 digital multiplexer ... 12-107
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Sequential Logic

Name Description Page
DF081 D-type F/F without set and reset ..........cccoeeevvenenrcceenene 12-18
DF091 D-type F/F with active low set ..........ccccovvvievcnrecciineenne 12-20
DFOA1 D-type F/F with active low reset ...........ccceceevcerrieirennennes 12-22
DFOBH1 D-type F/F with active low set and reset..............ccc..u.. 12-24
DF101 D-type buffered F/F with active low set.........ccccccueeunenee. 12-26
DF111 D-type buffered F/F with active low reset ....................... 12-28
DF121 D-type buffered F/F with active low set and reset........... 12-30
DL531 D-type latch without set or reset.........cccceceeveevinicninnens 12-32
DL541 D-type latch with active low reset ............cccoveeeecevvrnnnnee 12-34
DL551 D-type latch with active low set............ccecevervnniininnn 12-36
DL561 D-type latch with active low set and reset....................... 12-38
DL641 D-type buffered latch with active low reset ..................... 12-40
DL651 D-type buffered latch with active low set ..........ccccveneene 12-42
DL661 D-type buffered latch with active low set and reset ........ 12-44
DLZ01 D-type latch without set or reset and a dual-enable

tri-state OUPUL.........coeeerericcren e 12-46
DLZ11 D-type latch with active low reset and a dual-enable

tri-state output........coccoviiiiei 12-48
JKO091 JK-type F/F with active low et .........cocovveeeeeirnenneieeen 12-95
JKOA1 JK-type F/F with active low reset..........ccccoccvvrerenceccnn. 12-97
JKOB1 JK-type F/F with active low set

ANA FESEL...c.eeiirieriirr e et st ee e te e eeae s eaenree s 12-99
JKBB1 JK-type buffered F/F with active

low set and reset.........coieieeeieninc e 12-101
SC121 Synchronous counter with ripple

carry and active low set and reset ...........cccoccerrenrieens 12-156
SC801 Synchronous counter with

asynchronous load and ripple carry..........ccocevrceecnee. 12-158
SC9a21 Synchronous counter with

synchronous load, ripple carry,

and active low set and reset...........cccccevveveceriieciiennen 12-160
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Special Cells
Name Description Page
BLO2 Tri-state bus latch .........ccoeeeniiii e 12-11
QDOo1X1 Crystal 0SCIllator ..........ccceeveevririiiiiiirie e 12-153
QDO03X1 Crystal 0SCIllAtor .........ccceviiiereiniiiiecr e 12-154
QD11X1 Crystal oscillator with Schmitt trigger..........c.cccoenne. 12-155
TDO8 Time delay cell, non-inverting .........ccccevevennieencicinnnnen. 12-163
PORA Power-on-reset circuit for 5-10 volt operation............... 12-148
Input Pad Cells
1BO1X1 CMOS input buffer............ccocceciinninicnencecnnee, openee 12-54
1BO3X1 CMOS input buffer with pull-up.........c.cccoecieeeeiireeeens 12-55
1B0OSX1 CMOS input buffer with pull-down .............cccoeeninineen. 12-56
1BODX1 CMOS Schmitt trigger input buffer.............occvvercvenenenen. 12-57
Output Pad Cells
0B03X1 CMOS output buffer, TmA.........coooiieeee 12-127
0B03X2 CMOS output buffer, 2mA.........cccevirnineniccceneee 12-128
0B03X3 CMOS output buffer, 4mA.......c.ccceommmenveienicneee 12-129
OB03X5 CMOS output buffer, BmA.........ccocceneneririecirieneee 12-130
0OBo06X1 CMQOS P-channel, open drain,
inverting output buffer, TMA...........ccooevervinnrrere, 12-131
0oBo06X2 CMOS P-channel, open drain,
, inverting output buffer, 2mA............ccconerverirrcicrnee, 12-132
0OB06X3 CMOS P-channel, open drain,
inverting output buffer, 4mA...........ccccoovnnvenrcnieeeee 12-133
0OB09X1 CMOS tri-state output buffer, TmA.........ccccecrrvinivinnnne 12-134
OB09X2 CMOS tri-state output buffer, 2mA............ccceecircerennnnn. 12-135
0OB09X3 CMOS tri-state output buffer, 4mA.............cccevvverivinen. 12-136
0OB83X5 CMOS output buffer with controlled
slew rate output, 8mMA ... 12-137
0B86X5 CMOS inverting open drain p-channel output
buffer with controlled slew rate output, 8mA.................. 12-138
0OB89X5 CMQOS tri-state output buffer with
controlled slew rate output, 8mA ..........ccccecorvercceienninnns 12-139
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I/0 Pad Cells

Name Description Page
1003X1 CMOS 1/O buffer, TMA.........cccevviernreieneree e 12-68
1003X2 CMOS I/O buffer, 2mA.........ccveeereenrnnerneneeeeeereseee s 12-69
1003X3 CMOS 1/O buffer, 4mMA..........ccccoeveiminnicnienineneeese s 12-70
103CX1 CMOS /O buffer with pull-down, TmA..........ccccecrreerarne, 12-72
103CX2 CMGOS I/O buffer with pull-down, 2mA..............cccoeunneee. 12-73
I03CX3 CMOS 1/O buffer with pull-down, 4mA..............cc.coeiee. 12-74
1042X1 CMOS /O buffer with pull-up, TMA .........cccorirrreircenne 12-76
1042X2 CMOS 1/O buffer with pull-up, 2mA ..........oecrviiininin, 12-77
1042X3 CMOS 1/O buffer with pull-up, 4mA ........ccccociverrnrenrinnne 12-78
1051X1 CMOS /O buffer with Schmitt trigger input, 1mA ........... 12-80
1051X2 CMOS /O buffer with Schmitt trigger input, 2mA ........... 12-81
1051X3 CMOS |/O buffer with Schmitt trigger input, 4mA ........... 12-82
1083X5 CMOS |/O tri-state buffer with controlled slew rate

OULPUL, BMA ... e e 12-84
I0BCX5 CMOS 1/0 tri-state buffer with pull-down

and controlled slew rate output, 8mA ..............cooreenneee 12-85
10C2X5 CMOS I/O tri-state buffer with pull-up

and controlled slew rate output, 8mA ............cccevreneeene. 12-86
I0D1X5 CMOS 1/0 tri-state buffer with Schmitt trigger

and controlled slew rate output, 8mA .........c..cccceieiiennn 12-87

Power Cells

CvDD Core cell input resistive tie-up to core Vdd bus .............. 12-12
CVSsS Core cell input resistive tie-down to core Vss bus.......... 12-13
PPO1X Vss power pad for core and pad cells.........ccccoeeeninne 12-149
PP02X Vdd power pad for core and pad cells .........cc.cceeneee. 12-150
PP0O3X Vcce power pad for core and pad cells........cccveeevienes 12-151
PP04X Optional power pad for additional busses..................... 12-152
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MSDS
Description

Mixed-Signal Design Solution

AMI’'s Mixed-Signal Design Solution (MSDS) consists of a
suite of software tools for use both on customers’ design
workstations and at AMI. MSDS is the most
comprehensive mixed-signal design system to deliver a
total design-to-manufacturing solution for the swift
creation of cost-effective, analog/digital ASICs with first-
time silicon success. The system incorporates three
capabilities critical to the cost-effective development of
mixed-signal ASICs: 1) automatic generation of custom
analog cells and behavioral level analog simulation
models; 2) simulation software that enables customers to
perform behavioral level, concurrent analog/digital
simulations of their designs early in the ASIC design cycle;
and 3) mixed-signal test generation. Used in tandem with
AMI’s mixed-signal fabrication processes, MSDS offers a
comprehensive design-to-manufacturing solution to the
challenge of complex mixed-signal ASIC design.

MSDS: Overall Capabilities

MSDS is specifically aimed at driving the mixed-signal
design process “down the digital path.” That means
keeping time to market and development costs for mixed
analog/digital ASICs equivalent to those for complex all-
digital ASIC designs — or holding down development time
and significantly reducing costs to those required to
produce a full custom chip. The design system achieves
these goals by providing the following capabilities.

Automatic capture of specifications and
generation of pre-layout simulation models for
custom analog functions on MSDS users’ own
workstations

This capability streamlines the complex analog
specification task and reduces the miscommunications
that frequently occur between customers and ASIC
vendors over analog performance requirements. It also
enables MSDS users to swiftly incorporate into their
designs complex analog functions that are optimally suited
to the target system. Using the MSDS-generated analog
behavioral models and AMVI’s digital cell library, designers
then can simulate a complete analog/digital ASIC —
including the critical interface between analog and digital
circuitry — with MSDS simulation software.

Expert analog design tools

MSDS software enables users who are unfamiliar with
analog integrated circuit design to detect and eliminate
design errors early in the design cycle. This software
includes AMI's proprietary Design Critiquer, which
identifies combinations of functional blocks that can create
design problems.

Design for testability features

AMI's proprietary MSTEST software captures customers’
performance requirements for each analog block, and
advises users early in the design process if a function
cannot be tested as specified. MSTEST uses AMI’s
unique design-for-test strategies which permit high-
visibility of the circuit for easy evaluation during the
electronic design stage. Users thus can make any needed
performance/testability trade-offs before committing their
designs to silicon, which spares them costly changes later
in the ASIC development cycle.

ASIC development tasks occur at the MSDS customer
site. Because analog performance specification, analog
model generation, analog and digital design capture, and
chip-level simulation of mixed-signal ASICs are
accomplished on customers’ own workstations, users
achieve total control over the design of their mixed-signal
circuits. With MSDS, the actual layout and fabrication of a
mixed-signal ASIC does not begin untit AMI receives the
ASIC developers’ design database and simulation files.
The results include fewer design iterations, reduced ASIC
development cycles, and lower ASIC vendor charges.

Automated generation at AMI of analog building
blocks that are customized to target applications
This MSDS capability avoids the lengthy ASIC design
cycles incurred by manually designing custom analog
functions. It also eliminates the disadvantages associated
with using standard “fixed” analog cells, which typically
cannot achieve the exact performance parameters
required for each unique analog application.

Automatic test program generation from
customer-supplied simulation files

MSDS customers are spared time-consuming
involvement in the development of manufacturing tests for
mixed-signal ASICs. This process occurs at AMI as part of
MSTEST and shaves months off development times.




MSDS
Description

AMI
%sewcownucmns

MSDS Components - installed at the
Customer Site

MSDS software runs on Apollo workstations. It includes
AMI’s extensive digital standard cell library, comprised of
more than 180 cells ranging from simple inverters to
RAMs and ROMs. MSDS supports industry standard
schematic capture software from Mentor Graphics, Inc.,
which is integrated with the other MSDS programs
installed on customer’ workstations under the MSDS X-
Windows compliant graphical user interface. The
programs comprise the following:

Analog Model Builder (AMB)

This AMI-developed application captures users’ analog
performance requirements and analog cell specifications -
such as slew rate, offset voltage, and bandwidth — for a
variety of analog functions of subcircuits. The AMB
accepts two types of specification: those for analog blocks
that already exist in AMI's configurable cell library, and
those for user-defined functions required by the customer.
The software includes AMI’'s specification advisor, which
advises users if their desired analog cell specification
cannot be realized in silicon. It also provides area
estimates for specified cells.

For existing analog model builder cells, the software
outputs a behavioral level model (BLM) with cell
specifications inserted, and a schematic capture symbol
with needed properties attached for creating the analog/
digital design database used to simulate a complete
mixed-signal ASIC. For user-defined functions, the AMB
creates the schematic capture symbol and AMI creates
the BLM, which is forwarded to the customer.

Additional AMB outputs include data sheets and
specification files that drive the parameterized analog
building block generators (PABBGs) at AMI, as well as
performance parameters used by MSTEST to create test
programs for mixed-signal ASICs.

3-2

Design Critiquer

AMI’'s Design Critiquer is an expert system tool that
reviews a mixed-signal design database and pinpoints
combinations of functional blocks that can create design
flaws.

MSDS customers can use the Design Critiquer at the
schematic stage to identify and eliminate problems
rapidly, before errors compound themselves as the design
task proceeds. Because the software is rule-based, it can
follow a chain of reasoning to identify a problem.

Types of problems identified by the Design Critiquer
include power supply bussing problems, mixed-signal
schematic construction errors, and insufficient drive and
sense levels, among others.

Mixed-Signal Simulator

The mixed-signal simulation software integrated with
MSDS is Saber/CADAT ™, jointly developed by Analogy,
Inc., and Racal-Redac, Inc. Saber/CADAT fully simulates
both the analog and the digital portions of a mixed-signal
ASIC, integrating and analyzing both functions
simultaneously.

The simulator offers a number of advanced capabilities,
including the simulation of “feedback loops” containing
both analog and digital components (such as an analog-
to-digital converter). Designers thus can observe circuit
performance in “real world” situations.

Using their MSDS-generated design database and MSDS
analog behavioral level models, MSDS customers can
employ Saber/CADAT to simulate complete mixed-signal
ASIC designs before committing them to silicon. Once
they are confident that their designs will perform as
specified, their simulation files and design database serve
as input for physical chip construction and MSTEST test
program generation at AMI.

Saber™ and Analogy® are registered trademarks of
Analogy, Inc. CADAT® is a registered trademark of Racal-
Redac.
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MSDS Components - Installed at AMI

Parameterized Analog Building Block
Generators (PABBGs)

At the heart of the MSDS system is AMI's suite of
proprietary parameterized analog building block
generators (PABBGs). Each PABBG is a specialized
system that captures in software the electrical and
physical design expertise needed to create an analog
block from the specification provided by the analog model
builder (AMB).

A key feature of each PABBG is that it is parameterized.
AMTI’s experience has shown that a library of “fixed” analog
cells is not robust enough to meet the area and
performance demands of every application without
substantial cost penalties. In fact, because each analog
function incorporated into a mixed signal ASIC typically
must meet unique, one-time-only performance
parameters, a single fixed analog cell frequently is useful
for only one design.

By allowing the variation of analog cell performance
parameters, AMI’'s PABBGs provide the customers with all
the benefits of full custom cell design as well as the
primary advantage of fixed cell libraries: rapid
development times for mixed-signal ASICs.

MSTEST

The MSTEST component of MSDS performs two
functions aimed at decreasing time to market for mixed-
signal ASIC designs. It enables customers to incorporate
“design for testability” into their circuits, and it speeds the
creation of ASIC manufacturing test programs by AMI
engineers.

A test multiplexer has been designed into each of the
analog blocks that are specified with the MSDS analog
model builder software. The MSDS application tool
interfaces (ATIs) connect the test muxes so that inputs
and outputs are routed to test pads, and builds the control
logic to enable and disable test paths. As a result of this
“scan design” technique, each analog function
incorporated into a mixed-signal ASIC will be tested
individually, and test circuitry will be simulated in place.
These capabilities reduce debug time as well as increase
designers’ awareness of the impact of test strategies on a
design’s performance at the onset of a design project.

At AMI, engineers use the performance parameters output
by the analog model builder to create test modules for
each analog block. These modules are implemented in the
test program for a mixed-signal ASIC that uses that
particular block. The modules aid automation of test
program generation at AMI, which greatly reduces test
time for any mixed-signal device.
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Name Description Page
IBOO Buffered input Pad 4-2
OB00 Variable Drive Output Buffer 4-3
SWo0 Analog Switch 4-4
MDO00 4:1 Analog Mux 4-5
CO00 Comparator.... 4-6
Gloo Inverting Resistive Gain Stage 47
GNO0O0 Non-inverting Resistive Gain Stage 4-8
GDO00 Difference Resistive Gain Stage 4-9
VFO00 Voltage Follower 4-10
SHOO Sample and Hold 4-11
THOO Track and Hold 4-12
LAOO Natural Logarithm Amplifier 4-13
D600 6-bit Resistive DAC 4-14
F800 8-bit FET Current DAC (dual polarity) 4-15
usoo 8-bit FET Current DAC (unipolar) 4-16
DAO0O 10-bit Resistive DAC 417
ADOO 10-bit ADC 4-18
RCO00 RC Oscillator 4-19
QD00 Crystal Oscillator 4-20
PEOQO Peak Detector 421
RF00 Full Wave Rectifier 4-22
VD00 Voltage Divider 4-23
RMO00 RMS to DC Converter 4-24
BGO0O Band Gap Voltage Reference 4-25
BT00 Trimmable Band Gap Voltage Reference 4-26

VRO00 Voltage Regulator 4-27
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AMI Buffered Input Pad Rev 1,00

A high performance dual mode input pad used to bring signals onto the integrated circuit, In analog mode the
pad is coupled to a high input impedance unity gain buffer amplifier which features wide bandwidth and rail to
rail input common mode range, In digital mode the pad is coupled to a high speed digital buffer,

Cell Name: posjsly

NAME TYPE PIN DESCRIPTION
IN Analog Input
out Analog Output
DIGANA|Control I/P |Analog/Digital mode selector,
AVDD = |iayDD Analog Supply[Positive analog supply.
1BOO avss b= [|AVSS |Analog Supply|Negative analog supply.
i . D‘<> out vCC Analog SupplyiSupply, substrate supply, or greater,
DIGANA =
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
v =R ODEDE0na3 Positive supply

Aavss e =Bl RN B V  [Negative supply
Input Offset(+-) = EE L a8 dan s aasdm s s ann s nm il - - - - 5 mv
Input Capacitance = |[masaaasesaanid . - - - - - - 1 .20 pf
Cload [adieaaad - - - - 00 pf
Rload [ 00 kohms
Bandwidth (analog) PEOOORN0T DOO0RS 00 kHz
Rise & Fall ddigitald [--.--.- .- A 100 hsec
Common Mode Input Rangef i s n b e s . - - - -----DEmeemnd - - - - - - V| .99%AYSS<CHR <, 99AYDD
Area e i ] S OO0 200 mils
> Check/Install. (> Show/Clear SABER parameters,

> Exit, ¢ Print, € Info,

Creating postscript file...

13pling |3poj Gojeuy
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circuit,

Yariable Drive Output Buffer

Rev 1,00

An analog output pad and unity gain buffer amplifier designed to drive circuits external to the integrate
The cell features high output current drive, high common mode range, etc.

Input Offset(+-)

Input Capacitance

Cload

Rload

Bandwidth

NAME TYPE PIN DESCRIPTION
IN Analog Input |Input pin,
OUT [|Analog Output [Output pin,
PD Digital Input|Powerdown signal, Active high,
—Awep AYDD |Analog SupplylPositive analog supply,
- AUSS 0B00 AYSS |Analog Supply|Negative analog supply,
YCC |Analog Supply|Supply, substrate supply, or greater,
ouT -
=1IN
= PD
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
AvDD e 2B 3 vV [Positive analog supply
AVSS V |Negative analog supply

Slew Rate

Common Mode Range

Area

O Exit,

> Check/Install,

C > Print., O Info.

.. 300]
> Show/Clear SABER parameters,

+99%AYSSLCHR <, 99%AVDD

mils

Creating postscript file...

43



Switch

A precision analog switch with charge injection cancellation and clock feedthrough compensation,
This switch includes specialized control/clock generation circuitry which allows the switch to be

controlled by a single signhal line,

NAME TYPE

PIN DESCRIPTION

P Analog Input
M Analog Output
LC [ Digital Input

Switch control,

L
T

¢ > Exit, <O Print, <> Info,

AUTHPLT
PARAMETER ALLOWABLE DESIRED RANGE UNITS|CONDITIONS
RANGE
min max mih typ max
Closed On Resistance| ... Q|- 400 kohms
Open Off Resistance s et - detdB) ohms
Port Capacitance  [-.-.-.-.-.-. -] BROS0RRE 2 pf
Switching Time = [~~~ .-.-. 20[- .. Z00 nsec

> Check/Install, ¢» Show/Clear SABER parameters,

Creating postscript file...

SHOLONANOCJINIS
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4:1 ARnalo

This cell multiplexes one of four analog lines to a single analog line, All connections from
input to output use kreak-bkefore-make switches, No buffering is included to prevent the addition
of unuwanted offset, The analog switches in the multiplexer have higher input to output isolation
than simple CHOS couplers,

Mux..

Rev 1,00

Cell Name: [ Qe |

NAME TYPE PIN DESCRIPTION

- UCC SELO,SEL1 [Digital Input|Select analog input to output,

=] RvDD AINO-AIN3 |Analog Input jAnalog inputs multiplexed to output,

i vt AOUT Analog Output Multiplexed output,

=4 SELO AYDD Analog Supplyl|Positive analog supply.

=] SEL1 HDTHPLT aout b= AYSS Analog Supply[Negative analog supply.

___ :i :: AGND Analog SupplylAnalog Ground,

-1 AIN2

=4 AIN3

PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS

RANGE
i typ max

AvDD VOLTS| cglobal spec)
AvSS e R T T T YOLIS
Ron OHMS
Roff OHMS
Tsel = [EEeasmmas- - - - - - A00F cmumannemm e - - - - - 00| nSEC |MAXTMUM
Input Range BROODEDE] SODRDoROE VOLTS[AVss < Vin < Avdd
Output Range|-. - - - - - - =B - - oo oo ] O VOLTS|AVss < Vout < AvVdd

C > Exit.

> Check/Install,

> Print, O Info.

> ShowsClear SABER parameters,

Creating postscript file,,.

4-5
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MSDS

AMT Comparator

internal circuitry,

The comparator is capable of driving mixed capacitive and resistive loads, It has sufficient gain
banduidth and slew rate for high speed applications, All inputs and the output are accessible to

Rev 1.00

Cell Name: [Mulslsl

NAME TYPE PIN DESCRIPTION
NEG [Analog Input [Inverting input,
POS [Analog Input [Non—inverting input,
co00 OUT |Analog Output [Comparator output,
—{ fvoe PD Digital Input|Powerdown signal, Active high,
= Auss AVDD [Analog Supplyl|Positive analog supply.
AYSS [Analog Supply|Negative analog supply.,
e L 0T (lycc  |analog SupplylSupply, substrate supply, or greater,
={nEG
=1PO0S
PARAMETER ALLOWABLE DESIRED RANGE UNITS|CONDITIONS
RANGE
typ Mmax
[AVTD v
AvSS e =BTl B v
VYout/Vin ratio
Common-Mode Input Rangef 28 =2 2 a0 e = o - - . e .. v
Input Offset(+-) oo Bl my
Cload rf
Rload ohms
Response time  [-.-..-..-. B0 ... €00 ns
1DD SRR - DO ma
Area  [Eaaea et ] - O O ©00| Mils
> Check/Install, ¢ Show/Clear SABER parameters,
C O Exit, O Print, O Info,
Creating postscript file,..
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strategy.

Resistive Gain Stage

An inverting resistive gain stage with a user definable gain (k) which is established by the ratio of two resistors, The
accuracy of the gain is +-0,5% over temperature, voltage and process variation, The cell is capable of driving internal (oq
chip) mixed capacitive and resistive loads, Rll inputs and outputs of the gain stage are accessible using the MSTEST

Cell Name; [EpY818)

NAME TYPE PIN DESCRIPTION
IN Analog Input
OUT |Analog Output
AGND |Analog SupplylAnalog Ground,
-T AYDD AVDD |Analog Supply|Positive analog supply.
=4 AGND AYSS |Analog SupplylNegative analog supply.
Haoss GITHPLT VCC _ |Analog Supply|Supply, substrate supply, or greater.,
=fuce
N T =
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
[AVDD ¥ JPositive analog supply
AYSS V  |Negative analog supply
F3dB kHz
K gain
Rload kohms
Cload rf
Vin Range
Slew Rate Lol N DEDDED 10 Vous
VYout Range —  [-ecccn o ~Ysupply+l,25 to +vsupply-1,25
Input Refered offset(Vos) my
Rin e B8 s kohms

> Check/Install.

> Show/Clear SABER parameters,

C Exit, € Print, <O Info,

Creating postscript file,..
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Non—-inverting Resistive Gain Stage Rev 1,00

A non—inverting resistive gain stage with a user definable gain (k) which is established by the ratio of two resistors,
The accuracy of the gain is +-0,5% over temperature, voltage and process variation, The cell is capable of driving internal
(on chip) mixed capacitive and resistive loads. The cell also features a very high input impedance, All inputs and output
of the gain stage are accessible using the MSTEST strategy.

Cell Name: [Risly

NAME TYPE PIN DESCRIPTION
IN Analog Input
OUT |Analog Output
AVDD |Analog SupplylPositive analog supply.
=] AvoD AYSS [Analog SupplyNegative analog supply,
-4 AGND AGND |Analog SupplylAnalog Ground,
Aovss GNTHPLT VCC _ |Analog Supply|Supply, substrate supply, or greater,
=JVucC
1y ouT =
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
[AVDD BOOREDE-N - BOODOREE 5 V |Positive analog supply
[avss . [ =3 0000e-R - 00000000 000000008 O000000E vV |Negative analog supply
[F3dB DOOE: DO = SEO00eE0H 00000008 SE000Ra0E
K  fee . . .
[RToad
Cload
Vin Rnage
Slew Rate .
Yout Range [l ~Vsupplyt+l,25 to +vsupply-1,25
Input Refered offset(Vos) i i ad s s bl ol s 0 s e sl i ] - - - - . - .-
Cin R aaa i e e pf

> Check/Install, > Show/Clear SABER parameters,
O Exit, > Print., > Info,

Creating postscript file...
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AMI Difference Resistive Gain Stage

Rev 1,00

An difference resistive gain stage implements the function (V1-V2)(K), where K is a user definable gain, The accuracy of
the gain is +-0,58 over temperature, voltage and process variation, The cell is capable of driving internal (on chip) mixed
capacitive and resistive loads, All inputs and outputs of the gain stage are accessible using the MSTEST strategy.

Cell Name: [Ejnfels}

NAME TYPE PIN DESCRIPTION

INL |analog Input 1|(relative to avss)
IN2 |Analog Input 2[(relative to avss)
OUT |Analog Output [Krelative to analog ground)

b L GOTMPLT AGND janalog Supply lAnalog Ground,

~4AGND 3 AVDD [Analog Supply [Positive analog supply. (measured from agnd)
AVYSS JAnalog Supply [Negative analog supply, (measured from aghd>

—Rvss VCC |Analog Supply |Supply, substrate supply, or greater,

=4PD

2
=N adll
-] IN2
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
| min max typ max
AVDD [ 2.5] e Positive analog supply
AVSS e 6| e BT Negative analog supply
F3dB ae-C 9] OO E:X-X SODD0000 0000000 Of
K 0,995[- .-
Rload - 000 10
Cload EaaEEERaaad 2
Vini Range
Vin2 Range
Slew Rate {0 WA 16 Vius
Yout Range ................................................... _gsupplu.,,i‘zs to +VSUPP15‘1.25
Input Refered offset(Vos) my
Rin — —— .- W8 kohms

> Check/Install,
O Exit, ¢ Print, O Info,

> Show/Clear SABER parameters,
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strategy.

Voltage Follower

A This cell is implemented with an opamp in a voltage follower configuration,
gate, The cell is not a pad cell, so the input can only be driven by on—chip signals,
Con chip) mixed capacitive and resistive loads,

The cell has the input impedance of a MOSFET
The cell is capable of driving internal

All inputs and outputs of the gain stage are accessible using the MSTEST

Cell Name: Wi

NAME TYPE PIN DESCRIPTION
IN Analog Input |input signal
=1 AUDD UFTHPLT OUT |Analog Output [output signal
i P AVDD |Analog Supply[Positive analog supply,
AVSS |Analog Supply|Negative analog supply,
-{ AuUss AGND |Analog Supply|Analog Ground,
L YCC |Analog Supply[Supply, substrate supply, or greater,
-1 PD
i OUT =
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
[AVDD ¥ |Positive analog supply
AVSS V¥ |Negative analog supply

Opamp Open Loop Bandidth

Hz [unity gain bandwidth of cell

Opamp Open Loop Gain

open loop opamp gain

Cell bandwidth

Hz [gain bandwidth product

Rload ohms

Cload Farad

¥Yin Range Volts

Slew Rate V/sec

Vout Range .. V  |-Vsupply+l,25 to +vsupply-1,25
Input Refered offset(Vos)|- - Volt -
Cin Farad|capacitance at input to ground
rout Ohms |opamp open loop output resistance

> Check/Install,
O Exit,

> Show/Clear SABER parameters,

> Print, O Info.

Creating postscript file,,.

0040

13pjing |3poj\ Aojeuy

SHOLONANOJINIS

TWV



SHOO

Analog Model Builder

AMI
% SEMICONDUCTORS

AOUT is in a high impedance state,

Sample and hold circuitry with a unity gain amplifier, The analog input is sampled on the rising edged
of SAMPLE. The output does not track the analog input on either phase of SAMPLE, In powerdown mode

Sample and Hold

NAME | TYPE | PIN DESCRIPTION
SAMPLE Digital Input|Sample control, Samples AIN on rising edge,
"1 AYDD PD Digital Input|Powerdown signal, Active high,
-4 AGND AIN Analog Input [Sample and hold input,
AOUT nalog Output|Sample and hold output,
-ﬂ AvUSS AVDD |analog Supply|Positive analog supply.
- SHTHRLT AVSS |Analog Supply|Negative analog supply.
AouT $= |JAGND nhalog Supply|Analog Ground,
= SAHPLE vCcC Analog Supply|Supply, substrate supply, or greater,
—{rD
RIN
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min tye max

[AVDD [ @Bl 6 I | v
AvsS [T =Bl TR B v
Gain Bandwidthfi s e . . . . . . .. E megHz
Input Range AYSS+,25 to AVDD-,26
Slew Rate Wus
Offset [ e - - 40P ] - 15| mV
Cload pf
Rload kohms
Hold Step PR = - .. .- - 100 10] aV
[Sample Time usec
Aperture Time B e e s @i de g 22 = 8 e - - 50| nsec
Settling Time [-.-- - - - -~ 1 usec
|Troop Rate |[immmemmss . @8 1 1[V/sec
Idd - 00 uA

> Check/Install, ¢ Show/Clear SABER parameters,
O Exit, O Print, O Info,
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Track and Hold

Track and hold circuitry with a unity-gain amplifier, The output tracks the input when HOLD is low.

Powerdown mode places the output in a high impedance state,

Cell Name: lij

| NAME TYPE PIN DESCRIPTION
HOLD [Digital Input|Track and hold control, Hold when high,
=] AvDD PD Digital Input[Powerdown sighal, Active high,
-1 AGND AIN |Analog Input [Track and hold input,
AOUT |Analog Output [Track and hold output,
-] Auss AVDD |Analog Supply|Positive analog supply,
uce THTHRLT AYSS |Analog SupplyiNegative analog supply,
aouT b= [|AGND [Analog Supply[Analog Ground.
={Hoto YCC |Analog SupplyiSupply, substrate supply, or greater,
=1PD
=1AIN
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
typ max
[AVID v
ASS  BlB v
Gain Bandwidth megHz
Input Range AYSS+,26 to AVDD-,25
Slew Rate Wus
Offset BiE a0 o - - —10pie ey ol - - 16 mV
Cload pf
Rload kohms
[Hold Step B o - —d01 e 16 mv
AqUisition Time|-.-.-.-.-,".: » usec
[Aperture Time B 0 & 00 = & .5 o[ nsec
Settling Time [-- - .- F3 usec
Droop Rate [t aea e il sand s e e ol s 0 2l . - - - - 1|¥/sec
Idd [0 00 uf

> Check/Install. ¢ Show/Clear SABER parameters,
> Exit, ¢ Print, ¢ Info.
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SAsn

AMI

Natural Logarithm Amplifier

Rev 1,00

agnhd,

strategy,

preliminary! Implements the function WYout = - VYt ¢ N % 1ln(¥in/(Iss * Rin> + 1> for Vin > agnd, for Vin <= agnd, VYout is held at

See the "model notes" section of the info file for a more detailed description, The cell is capable of driving internal <(on
ohip) mixed capacitive and resistive loads, All inputs and outputs of the logrithmic amplifier are accessible using the MSTEST

Cell Name: &3]

NAME TYPE PIN DESCRIPTION
IN Analog Input [Input VYoltage signal,
-‘nunn LATHPLT 0UT |Analog Output|logarithmic voltage output.
i P, vout pd Digital Input|Power down signal C(active high)
AGND {Analog Supply[@nalog Ground,
AUsS vin AVDD [Analog Supplyl|Positive analog supply.
AYSS [Analog SupplyiNegative analog supply.
=1 PD
i e OUT =
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
[AVID DG - ¥V |Positive analog supply
AYSS v Negative analog supply
F3dB Hz bandwidth of rectifier
Rload Ohms [resistance to agnd
Cload ef capacitance to agnd
Vin Range Volts |-vsupply+l,5 to +vsupply-1.5
Slew Rate W/sec |Slew rate
VYout Range Volts |-Vsupply+l,25 to +vsupply-1.25
Input Refered offset{Vos)i|. - - Volts [input referenced opamp offset
Rin : Ohms |[resistance to agnd
multiplier integer multiplier of In voltage
Iss Amps |diode leakage current at temperature
Temperature range Celsius|degrees celseius
Open loop Gain opamp oepn loop gain of opamp

> Check/Install,
> Exit,

> Show/Clear SABER parameters,

> Print., > Info,
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AMI 6-bit Resistive DAC Rev 1,00

A resistive digital to analog converter that converts a 6-bit digital input into an accurate analog output,
Conversion occurs asynchronously with changes on the digital input, The full scale range of the output is determined
by the Vref voltage input, The inputs and the outputs are accessible using the MSTEST strategy.

Cell Name: pujsiele)

—{von NAME | TYPE PIN DESCRIPTION
-] USS BO - BS5|Digital Input(s)|[6 bit data bus,
=] AYDD YouT Analog Output DAC output voltage,
: gsgg YREF Analog Input Reference voltage,
={ UREF AYDD Analog Supply Positive supply,
AGND Analog Supply Analog Ground,
AYSS Analog Supply Negative supply,
YD Digital Supply |Digital voltage supply.
- :3 DF 00 ouThk= |[VSS Digital Supply [Digital ground,
=183
-1 B2
e 0N\
=-180
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
l min max min typ max
AVDD Positive analog supply
[AVSS Negative analog supply

Differential nonlinearity +- ,b LSB

Integral nonlinearity +- 2 LSB

Conversion time Settling time to 1 LSB

oad capacitance

Load resistance

igital Word Format Offset binary

Power supply current

Temperature (junction)

Offset Error

Vref

Most positive output

Most negative output

Least Significant Bit<(LSB) LSB

> Check/Install,  Show/Clear SABER parameters,
> Exit, O Print, O Info.
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Analog Model Builder

AML
% SEMICONDUCTORS

AMI 8-bit FET Current DAC {(dual poclarity)

with less chip area and less conversion time than the resistive DAC,

A digital to analog converter provides an accurate dual polarity analog output voltage in response to the binary
input code, The full scale output voltage is established by VREF and Rout, The FET DAC provides resolution of 8 bits

Rev 1,00

NAME TYPE

PIN DESCRIPTION

uss BO ~ B7|Digital Input(s)|8 bit data bus,

AYDD VOUT  |Analog Output  [DAC output voltage,
AUSS YREF Analog Input Reference voltage.

UREF AYDD Analog Supply Positive supply,

AGND Analog Supply Analog Ground,

B7 AVSS Analog Supply Negative supply,

Bé VDD Digital Supply |Digital voltage supply.
B4 Fs06 ouTh= ||VSS Digital Supply [Digital ground,

111111
3
&

PARAMETER

ALLOWABLE
RANGE

DESIRED RANGE

UNITS

CONDITIONS

AVDD
S

Positive analog supply

[AVSS

Negative analog supply

DAC resolution
Full Scale Output Voltage [--.------of- - ------4
Power supply current

Temperature (junction)

Yref

Conversion time

Settling time to 1 LSB

Full Scale Error

Load capacitance
Load resistance -
[Differential nonlinearity BTy mmmmmmmmm ad . L . . %

pF

meg ohm

LSB

ntegral nonlinearity =[Sl iiGies diis i aaih bt i e Rt e - - Q5
Digital Word Format

Offset Error s A
Least Significant Bit(LSB)

th .........

L3B

2 DNL

Offset binary

LSB

O Exit. @ Print, O Info, (> MSDS TEST DISABLED,

O Check/Install, (> Toggle SABER params, (> Toggle TEST params,

Creating postscript file,..

4-15



9-¥

MSDS

AMI

A digital to analog converter provides an accurate analog unipolar positive output voltage in response to the binary
input code, The full scale output voltage is established by VREF and Rout, The FET DAC provides resolution of 8 bits
with less chip area and less conversion time than the resistive DAC,

8-bit FET Current DAC (unipolar) Rev 1,00

Cell Name: [l

NAME | TYPE |

Lillil
D
3
=
]

PIN DESCRIPTION

BO - B7|Digital Input(s)[8 bit data bus,
vouTt Analog Output DAC output voltage, <(relative to avss)
VREF Analog Input Reference voltage, (relative to analog ground)

AUSS
UREF AYDD Analog Supply Positive supply, (relative to analog ground)
AGND Analog Supply Analog Ground,

-f B7 AYSS Analog Supply Negative supply, ¢{relative to analog ground)

={B6 vDD Digital Supply I[Digital voltage supply.

. :3 Usso I |ivss Digital Supply [Digital ground,

—183

-1B2

-] 0N

-4 BO

PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max

AVDD v Positive analog supply
[AUSS v Negative analog supply
DAC resolution = e d e e 8] bits
Full Scale Output Voltage [-.-.-.-.--.-.-O[----- - - 4 v
Power supply current ma
Temperature (Junction) [ ... -, —65[-.- 140 deg C
Vref v
Conversion time us Settling time to 1 LSB
Full Scale Error
Load capacitance PF
Load resistance meg ohm
[Differential nonlinearity ERG RS = | TEmmmmms 0 0 - 25| LSB

Integral nonlinearity 2 DNL
Digital Word Format Unipolar,positive
Offset Error S e Slol il SHeee s e ] - - - - - - - FL my
Teast Significant BIit(LSBI L Bl B e - .- v LSB
Rout .................. Dhl'l

(O Check/Install,

C D Exit, 4@ Print, O Info. O MSDS TEST DISABLED,

(O Toggle SABER params, () Toggle TEST params.
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(-] —
.F_ =L 10-bit Resistive DAC Rev 1,00
= = A resistive digital to analog converter that converts a 10-bit digital input into an accurate analog output.
n Conversion occurs asynchronously with changes on the digital input, The full scale range of the output is determined
by the Vref voltage input, The inputs and the outputs are accessible using the MSTEST strategy.
—— i
=° Cell Name: ]
(—) — NeME | TYPE PIN DESCRIPTION
E iss BO - B9[Digital Input(s>[10 bit data bus,
- »zoo vour Analog Output DAC output voltage,
a j:v:g YREF Analog Input Reference voltage,
= =4 UREF AVDD Analog Supply Positive supply.
E ] :g AGND  |analog Supply  [Analog Ground.
57 AVSS Analog Supply Negative supply,
= : B6. VDD Digital Supply |Digital voltage supply.
=T . 4 R0 ourh= ||vSS Digital Supply [Digital ground,
-1 B3
- B2
s Y N
-1 B0

PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min tye max
AVDD POOOOOE-2 ] S0000R0a 3 - v Positive analog supply
AvSS e &3 SO000Ey- - SN0 SR0R0REEE RREO0R0E ¥ Negative analog supply
Differential nonlinearity +- .5 LSB
Integral nonlinearity +~- 2 LSB

Conversion time

Load capacitance

Load resistance
Digital Word Format
Power supply current
Temperature (junction)
Offset Error

Vref

Most positive output
Most negative output
Least Significant Bit(LSB)

> Check/Install, O Show/Clear SABER parameters,
¢ Exit, ¢ Print, ¢ Info.
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10-bit

ADC

A successive approximation analog to digital converter that provides a 10-bit digital representation of the
analog input, The conversion is initiated by a pulse on the convert start input (CS)>, The conversion takes
60 cycles of the clock input (CLK), When the conversion is complete, the conwersion complete signal (CC>
goes high, The inputs and the outputs are accessible using the MSTEST strategy.

> Check/Install,

oME [ TYPE PIN DESCRIPTION
~{AuoD BO - B9|Digital Dutput(s)[10 bit data bus,
=1 AGND cc b= cc Digital Output Convert complete,
- "v‘éis CLK Digital Input Main clock.
-4 YpD cs Digital Input [Convert start,
= g;} g‘; [ AIN Analog Input Analog input pin,
57 - VREF Analog Input |Reference wvoltage,
B6 =~ AGND Analog Supply Analog Ground,
-4 AIN ADOO :i — vCC nalog Supply Supply, substrate supply, or greater,
B3 = AVDD Analog Supply Positive analog supply,
B2 — AYSS Analog Supply Negative analog supply,
—ses \ N |BF YDD  [Digital Supply |Positive digital supply.
—pex ¥SS Digital Supply Negative digital supply,
PARAMETER ALLOWABLE DESIRED RANGE UNITS| CONDITIONS
RANGE
min max min typ max
AVDD REO0DOEN - SO00D00G | [ Positive supply
[AVSS RONORDNG 1 NOO0NT:-R ] S0NN0000E 00NO00NN DOOOOOROE V_|Negative supply
ADC resolution B2 el - - - -l 10 bits
Fu]l 3cale Error ................................................... - 2x FSR
Offset Error [0 LBl 1 ny
Differential nonlinearity +- ,5 LSB
Integral nonlinearity - +- 2 LSB
Clock rate e 0 ........... 00 kHz
Conversion time
At clock rate = = = |[EEm aestdamtmamaegamatod . - - - - o - - o[- oo e e e us 60 clock cucles
vref [ £1 DR000000E v
Input voltage pange(.p/_) ................................................... +- YREF
Power supply current 8 ma
Temperature (junction) 425 deg C
Area 00 mils

> Show/Clear SABER parameters,

O Exit,

O Print, ¢ Info.
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Analog Model Builder

AML
I%%%sawmmwwcmms

AMI

RC Oscillator

A RC sinusoidal oscillator, This circuit uses one external resistor and an external capacitor to
oscillate at the desired frequency., The output frequency is very stable, The center frequency is
accurate to 10%,

Rev 1,00

Cell HName: [{sele

C > Exit,

> Print, ¢ > Info,

NAME TYPE PIN DESCRIPTION
0SCOUT jAnalog Dutput
=] AVDD REX External resistor,
PD Power down,
AYDD |Analog Supply|Positive analog supply,
=] Avss RCTHPLT AVSS [Analog Supply|Negative analog supply.
e VCC Analog Supplyl|Supply, substrate supply, or gzreater,
i 0SCOUT =
.
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
AVDD S BB 6 ¥ [Positive analog supply
Avss [ B ODEO0E=-N- D000DEOOH BOOO0000H OROonDnE v Negative analog supply
Fr‘equencg ............ 049 ........... fﬁo .................................. kHZ +_1()x
Rex — f-.-.o 0.99]- - wuof- -l s kohms|external resistor +- 1¥
Cosc Pf
Idd uA

Creating postscript file,..
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Crystal Oscillator

The Crystal Oscillator Cell contains a CHOS inverter amplifier and two capacitors to form a Pierce type
oscillator, The capacitor can ke either internal or external and it does not affect the accuracy of the

oscillation frequency,

Cell Name: [u[sly]

NAME TYPE

PIN DESCRIPTION

A Analog Input

Ktal input,

uoD Qo Analog Input [Xtal input,
OUT [Digital OutputiOscillator frequency output,
QATHPLT VDD [Digital SupplylPositive digital supply.
a VSS |Digital Supply|Negative digital supply.
-P.
3
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min typ max
VDD v
¥SS v
Oscillation frequency — [---.-0 08B0l e megHz
Delta Oscillation frequency & |of osc frequency
Crystal Model
R=motional arm resistance ohms
L=motional arm inductance mH
C=motional arm capacitance PF
Co=shunt capacitance pF

> Check/Install, ¢ Show/Clear SABER parameters.
C Exit, > Print, < Info,
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Analog Model Builder

AMIL
% SEMICONDUCTORS

AMI Peak Detector Rev 1,00
A general purpose positive peak detector, This circuit uses an external holding capacitor, and two external
resistors, The attack time constant (Y1), and holding time constant <Y2> are controlled by the external
resistors and capacitor,
Cell Name: [So8 |
NAME TYPE PIN DESCRIPTION
AIN  |Analeg Input
=~ AVDD OUT jAnalog OutputiPeak output, Connects to external components,
POS [Analog Input [Peak input., Connects to external components.
PETHPLT AYDD |Analog SupplyjPositive analog supply.
~jAvss AYSS |Analog Supply|Negative analog supply.
~Juce VCC  jAnalog SupplylSupply, substrate supply, or greater,
~ pos ouT =
= AIN
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
AVDD S/l Bl vV |Positive analog supply
Avss [0 =] TR BT e D T T e e V [Negative analog supply
Text [ 160 pf
R1 kohms
‘ R2 kohms
Rtotal ............ QG ................. kohms
yi [, BORs in e e - usec |R1/7R2xC
Y2 e 10000 A - usec [R2xC (Y1<{Y2{1000)
Vpeak — [Eesmeeeesmambeesmmeenmanee . . - . - - - - -EudRmaSSaLaRd - - . - - - - - - v (VYDD-V¥SSH>/2 to (VDD-100mVIR2/Rt
> Check/Install. (> Show/Clear SABER parameters.
> Exit, > Print, O Info,
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Full Wave Rectifier

preliminary! A full wave rectifier with a user definable gain (k) which is established by resistive ratios, The accuracy of the
gain is +-0,58 over temperature, voltage and process variation, The cell is capable of driving internal (on chip) mixed capacitiv
and resistive loads, All inputs and outputs of the gain stage are accessible using the MSTEST strategy.

NAME TYPE PIN DESCRIPTION
IN Analog Input [voltage signal to be rectified,
=-1 AVDD OUT |analog Output Rectified output,
pd Digital Input|Power down signal (active high)
e RFTHPLT AGND [analog Supplulanalog Ground
og SupplyjAnalog Ground,
~]Avss AVDD [Analog Supply|Positive analog supply.
AVSS [Analog SupplyNegative analog supply.
—{rp
i . ouT |=
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
VDD V¥ |Positive analog supply
AYSS v Negative analog supply
(F3dB Hz |kandwidth of rectifier
Gain (Vpeak out)/(Ypeak ind
Rload hms |resistance to agnd
Cload BEEC-Y 72Xk Y Farads|capacitance to agnd
Vin Range Volts |-vsupply+l,B to +vsupply-1,5
Slew Rate V/sec [Slew rate
out Range VYolts [-Vsupply+l,25 to +vsupply-1.25
Opamp Input Refered offset(Vos){- - Volts |input referenced opamp offset
Rin . Ohms [resistance to agnd
poserr positive peak error
negerr negative peak error
Comparator offset Volts [comparator offset

> Check/Install,
C O Exit,

> Sho
O Print, & Info,
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Analog Model Builder

I

SEMICONDUCTORS

s cell produc pairs of outp:
[and output must be on-chip signals,

Voltage Divider

voltages symmetrica rom & negative input voltage, cel s a pad cell, so np
The cell is capable of driving mixed capacitive and resistive loads, but the maximum permited capacitive

load is relatively small, and the minimum permited resitive load relativiey large, All inputs and outputs are ocompliant with the HSTEST
strategy.

LS A
AGND

s o
won o
Dvss

PO

w AM DM CHM DM EMFM 01

NAHE TYPE PIN DESCRIPTION
IN  [Analog Input  [input signal
PD  linput Jower down signal Cactive high)

VOUT Mnalog Dutput joutput signal symmetric around AGND with VIN

am  |nalog Dutput hegative voltage output (most negative tap voltage)
lbm nalog Output megative voltage output (voltage betuween om and am)
em ¥inalog Output pegative voltage output (voltage between dm and bw)
dm Bnalog Output egative voltage output (voltage betueen em and cw)
om Rnalog Output phegative voltage output (voltage betuween fm and dw)
our = [fm Kinalog Output |hegative voltage output (voltage between gm and em)
em  Janalog Output |hegative voltage output (voltage between AGHD and Fm>
¥inalog Output prositive voltage output symmetric around AGND with am
Rnalog Output jeositive voltage output symmetric around AGND with bm
Rnalog Output |rositive voltage output sywmetric around AGHD with om

&

Pnalog Output [oositive voltage output symwmetric around AGHD with dw
Wnalog Output ppositive voltage output sywmetric around AGHD with em
hinalog Output ositive voltage output symmetrioc around AGHD with fm
Jinalog Output positive voltage output symmetric around ACHD with gm
VDD pnalog Supply Positive analog supply.

AVSS Analog Supply Negative analog supply.

RGND |Anslog Supply Analog Ground.

DVDD [Digital SupplyPositive digital supply.

TR 02006

|ovss [pigital Suep ive digital supply.
PARAHETER ALLOWABLE DESIRED RANGE UNITS] CONDITIONS
RANGE
min nax min typ wax
T [Positive analog supply
g v lerva analog supply
| _V_|Positive digital supply
1TV !Eaﬁw EMS’! supply
Vin Range Volts[voltage at input relative to AGND
ohms |infput_resistance to AGND
s [output Toad resistance £o AGND
[Voul Range g Synmelr10 To vin exoepl Por Offset & ralio errors)
[ voltage Range Sunmetrio Lo am except for ratioc & offset errors

B voltage Range

SueEric to bm except for Fatio & OFfset errors

voltagze Range

sSyPmetric £o om except for ratio &k offset errors

< Range

Symetric Lo dm exoept for ratio & offset errors

Syhmetric O em except for ratio & offset errors

synretric to Fm except for ratlo & offset errors

symetrioc to gm except for ratlo L offset errors

e Range

e Range

e Range

greater than vin by at least tap seperation
treater than an by at least tap seperation

greater " at least tap seperation

e Range

greater than om by at least tap seperation

greater than dm by at least tap seperation

greater than em at Teast tap seperation

o <l i < <| <] J <] <} <[ <]

greater m by at least tap seperation

ge Range -,
Input Refered offset(Vos)|-

Volt [opamp input refered offset

Cload

Farad|capacitance at output to groun

Tor seperation

Resistor ratio error

> Check/Install,

O Exit, @ Print. D Info.

> Show/Clear SABER parameters,
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AMT RMS to DC Converter Rev_1.00
Preliminary!!! This oell implements an converter se component of the output voltage is proportional the RHS voltage of the input waveforn,]
The formula that is used is Vout = ave(vime2) / vout, See the info notes for more detail on the model and AMB operation, This cell is temperature
compensated to first order, The cell is capable of driving internal (on chip) mixed capacitive and resistive loads and an external integrating capacitor
(Cintd, All inputs and outputs of the logrithmic amplifier are accessible using the MSTEST strategy.
NAME TYPE PIN DESCRIPTION
11 1 IN  |analog Input [input Voltage signal,
Javon  NPNL NPN2 NPN3 NPN4 ABSOUT |Analog Dutput output voltage rectified from input voltage,
acno RMTHPLT RMSOUT jAnalog Output RMS output voltage from input voltage,
€ Hea Analog 170 ixternal integrating Capacitor
~—javss c2 Analog 1/0 xternal integrating Capacitor
C2F= |{ed Digital InputjPower down signal Cactive high)
NPN1  {Analog 1/0 icollector 2¥ln amp
deo SUT = |lvenz  lanalog 140 [emitter 21n amp, exponentiator
. fMSOUT = ||NPN3  |analog 1/0 base, emitter exponentiator & ln amp
NPN4  [Analog 1/0 jcollector 1n amp
AGND  jAnalog SupplyfAnalog Ground,
AVDD jAnalog SupplyiPositive analog supply.
AYSS iAnalog SupplyNegative analog supply.
PARAHETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min max min typ max
[AVDD - g Positive analog supply
[AVSS Negative analog supply
Vin Range -vsupply+1,5 to +vsupply-1,5
Vout Range sine input of vin_max peak, Freqency 10x integrator pole
[RIoad output resistance to agnd of load
Cload output capacitance to agnd of load
|'ﬁln cell’s input resistance to agnd
Cint external integrator capacitor
Rint internal integrator resistor
Cain rectifier (Vpeak out)/(Vpeak in)
temperature range operating temperature

Comparator offset (rect)

rectifier’s comparitor offset

posel

rr rectifier

rectifier’s positive peak error

negerr rectifier

F3dB

integrator

rectifier’s negative peak error
3 pe:

bandwidth of integrator opamp

opamp offset (integrator)

integrator opamp input referenced offset

opamp rout Cintegrator)

open

Toop gain (integratory|- -

F3dB

function

integrator opamp rout open loop

integrator opamp open loop gain

bandwidth of function opamps

opamp offset (function)

opamp rout (Function)

function opamp input referenced offset

function opamp rout open loop

open loop gain (function) function opamp open loop gain
Iss diode leakage current

Beta Forward transistor forward current gain
Beta Reverse

Input Resistance logamps

transistor reverse current gain

input resistance of log amps
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Analog Model Builder

This cell provides references virtually independent of temperature and power supply.
pulled to AGMD, The reference voltage is typically used as input to A/D’s, D/A‘s, comparators, etc,

Voltage Reference

In power down mode the output is

Cell Name: J=j8uls)

4-25
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K AMI

NAME TYPE PIN DESCRIPTION
REF [Analog Output [Reference relative to AGND,
PD Digital Input|Powerdown signal, Active high,
AVDD [Analog SupplylPositive analog supply.
=] fuoo AGND jAnalog SupplylAnalog Ground,(=0V)
=4 AGND AYSS |Analog Supply|Negative analog supply.,
YCC |analog Supply|Supply, substrate supply, or greater,
—]fvss BGOO
dro REF =
PARAMETER ALLOWABLE DESIRED RANGE UNITS COMDITIONS
RANGE
min max min type max
A D0000st B[ 3 v_[Positive supply
Avss e B3 SRO0E-R S0Ne0R0RH S00E0R0E SOORROREE ¥V [Negative supply
REF e ............... 15 .................................. [
EF Capacitive Load [« -« -« @[~ 20 pF
EF Resistive Load |[.-..-.-.-.- 1© & ohm|RL to AGND
Power Supply Rejection N/& |N/A
REF-VID = Bl -, 2 80] dB |At IC
REF-¥SS sl n - COfE ] - - 80| dB |At DC
Tenper\awr\e Coefficient| .-.-.-.-.-=300[ .+« +.+.-.% ] 00000000 R O0ennnneE ppm/C
Idd Coperatingd [---0-0- Q.2 mA {PDN high, no load
Idd (standby) = = [ i e e e - - 16| nA |[PDN low
Recovery time REF |- - - - - - -, 10 us |[Charging 20pF to within 0,25%
> Check/Install, ¢ Show/Clear SABER parameters.
O Exit, < Print, ¢ Info.
Creating postscript file...
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Trimmable Band Gap Voltage Reference

This cell provides references virtually independent of temperature and power supply,

The reference voltage is fuse

trimmable through the use of five external pad inputs, The fuses are blown at wafer sort, In power down mode the output
is pulled to AGND, The reference voltage is typically used as input to A/D’s, D/R’s, comparators, etc,

Cell Name: |S])sis]

NAKE TYPE PIN DESCRIPTION
REF |Analog Output|Reference relative to AGND,
PD Digital Input|Powerdown signal, Active high,
TRIM1 [Analog Supply|Trim input pad
~jfuoD TRIM2 |[Analog Supply|Trim input pad
4 AGND TRIM3|Analog Supply|Trim input pad
auss TRIM4 [Analog SupplylTrim input pad
BGot TRIMS |analeg Supply(Trim input pad
AVDD |Analog SupplylPositive analog supply.
e ReF |= [|AGND |Analog SupplylAnalog Ground, (=0Y)
AYSS |Analog Supply|Negative analog supply,
PARAMETER ALLOWABLE DESIRED RANGE UNITS CONDITIONS
RANGE
min typ max
[AVDID ~ V [Positive supply
awss . elBE e v Negative supply
REF . .S v
REF Capacitive Load pF
REF Resistive Load k ohm{RL to AGND
Power Supply Rejection N/A |[N7A
REF-VDD dB |At DC
REF-VYSS dB [Aat DC
Temperature Coefficient Prm/C
Tdd (operating) mA |PDN high, no load
Idd (standby> = = [ia @ e il R - - 10] nA |PDN low
Recovery time REF us [Charging 20pF to within O.f§§
Tolerance ) X
> Check/Install, ¢ Show/Clear SABER parameters,
O Exit, O Print, ¢ Info.
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Analog Model Builder

l0

SEMICONDUCTORS

AM

Sasn

AMI Voltage Regulator Rev 1,00

Provides a regulated power supply from an external unregulated voltage, An external
resistor and an external capacitor are required, In powerdown mode YREG may be driven
from the pad with no loading from this cell,

Cell Name: gigsly

NAME TYPE PIN DESCRIPTION
PD Digital Input|Powerdown sighal, Active low,
VREG |Analog Supply|Regulated supply output,
AYSS |Analog Supply|Nezative analog supply.
VCC |Analog Supply(Supply, substrate supply, or
—{ro lgreater,
=t auss VRTHPLT
=—fvce
VREG =
PARAMETER ALLOWABLE DESIRED RANGE UNITS|{CONDITIONS
RANGE
min max min typ max
AVSS [ =Bl ... 2D V
reg [T $a3f of- .o ¥ |+-10%
Vunreg | v
Rext — [-.---.- 160]- .- .-.-.- 20000 ohms
Ivreg |-l 200 uR
Iload ...'.‘.'.'.'.’..0 ................. uﬁ
Cext  [-.-7-7--7- [ BRNE00n: K3 uf
> Check/Install, ¢ > Show/Clear SABER parameters,
o Exit, > Print, > Info,
Creating postscript file,..
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SECTION 5
DIGITAL SOFT MEGACELLS
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Overview

This section describes AMI's offering of digital soft
megacells. Megacells are blocks of memory or complex
blocks of logic consisting of fundamental building
primitives such as nand gates, nor gates, flip-flops, and
latches. Such megacells can be either soft or hard. The
Digital Soft Megacell offering is listed in Table 1.

A hard megacell is one in which the megacell function is
defined by the physical mask layout; thus, each instance
of the hard megacell has exactly the same physical layout
within the boundaries of the megacell.

A soft megacell is defined only at the functional
schematic level. In this case, each instance of the
megacell will have exactly the same functional definition;
however, the physical mask layout will be different for
each instance, depending on other functions being used,
the place-and-route tools, and process technology.

AMI's soft megacells are developed in AMI's ASIC
Standard Library. This library is technology and process-
independent and is available in both standard cells and
gate arrays.

Because a soft megacell is both process and technology-
independent, it has the advantages of design flexibility,
portability, and a path for future cost reduction by process
migration.

As process technologies have improved to permit the
integration of more functions onto a single die, the
demand for ASIC megacells has increased. Highly
complicated megacells, such as AMI's MGMC51,
become practical with process technologies at 1.0 micron
feature sizes.

Soft megacelis can be used with other megacells
including ROM, RAM, and logic from the ASIC Standard
Library to build a complete system on a chip.

The current offering consists of a selection of soft
megacells which duplicate the function of industry
standard parts, plus soft megacells that are developed
using parameterized logic synthesizers.

Why Megacelis

Using megacells in designing ASICs has several
advantages. Megacells help decrease design time and
costs by providing large building blocks that are the
equivalent of standard products and functions. The power
consumption of a soft megacell can be greatly reduced in
comparison to the HMOS standard products they
replace. Also, because several functions can be put on a
single die, printed circuit board space and capacitances
can be saved and the power requirements to get signals
on and off ICs are minimized.

Digital Soft
Megacells

Reliability and system costs can be improved because of
decreased part and pin counts. Also, because the
megacell is typically implemented in a process
technology smaller than the original standard product,
performance can be several times that of the standard
product.

What Are Soft Megacells

A soft megacell is defined as schematic pages. This
approach provides extreme flexibility with regard to
design changes, testability, fault grading, design
checking, process selection, and whether the design is
implemented as a gate array or standard cell. Also, to
improve the robustness of the megacell, soft megacells
are built with fully static logic. Design tools,
methodologies and libraries available today greatly
reduce the design risks associated with soft megacells.
Since each instance of the cell can be back annotated
with actual capacitive loading data, detailed timing
analysis can validate each instance in the given
application.

Since the megacell is just a schematic, its characteristics
and functions can be changed or deleted by just changing
the appropriate schematic pages. For example, to
change the initial conditions of the MGMC51 output ports,
it is only necessary to change the output port flip-flop in
each port cell from a set type of flop to a reset type of flop.

By deleting unused functions, gate count can be
minimized. For example, if a timer or UART is not being
used, the associated gates can be deleted resulting in a
lower gate count. Re-running the simulations, as one
would do after any design change, validates correct
implementation of the design change.

However, it is in design checking where the strengths of
the soft megacell approach become obvious. Electronic
design has benefited from the recent introduction of
software programs that check many aspects of the
design, including set up and hold times for flip-flops, the
possibility of asynchronous race conditions, and the fault
coverage of the test vectors. The schematic
implementation of the megacell can be subjected to these
checks along with the rest of the circuitry. Behavioral
models, which are frequently used with hard megacells,
bypass these checks.

Since the soft megacell uses only components of the
ASIC Standard Library, process dependencies in the
design are minimized, if not completely removed. As a
result, the design can be ported to new technologies as
they become available. This means not only future cost
savings, but extended voltage and temperature operation
as well.
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Logic Synthesizers

Some of the soft megacells are produced by logic
synthesizers. Examples are the MGMxxyyzv (multiplier)
and the MGFxxyycv (latched-based FIFO). These
synthesizers are parameterized, allowing the creation of
various sizes. The synthesizer can optimize the design
for either minimum delay, minimum area, or a
compromise between the two. Each particular
implementation is given a version number.

These logic synthesizers produce soft megacell
schematics in the ASIC Standard Library and a
schematic symbol. They are available on the various
workstations.

Testing

Testability of soft megacells in IC designs must be
considered when designing and simulating the circuits.

In most cases additional logic is necessary to facilitate
testing the megacells. Providing either direct or

multiplexed input and output pins for controlling and
observing the soft megacells can greatly simplify both the
testing of the IC and any system debugging. This dictates
that designs be contained in packages having at least as
many pins as the megacell with the highest pin count. To
select the megacell pins, an unused condition on the
interface is often used, which would normally never occur
in an application. When enabled, the pins of a specific
megacell are connected to the pins of the ASIC. The
supplied simulations patterns, or your own, can then be
run to develop a test or to verify the functionality of the
megacell.

Ordering information

To order a megacell, see the digital megacell order form
on the next page. For information on the availability of
soft megacells on various workstations, or for information
on specific speeds ‘and sizes of synthesized soft
megacells, contact the factory.

Table 1: AMI ASIC Standard Library Digital Soft Megacells

Cell Name Description Equivalent Gates
MG1468C18 Real-Time Clock 2000
MG29C01 4-Bit Microprocessor Slice 600
MG29C10 Microprogram Controller/Sequencer 750
MG65C02 8-Bit Core Processor 4000
MG80C85 8-Bit CMOS Microprocessor 2000
MG82C37A Programmable DMA Controller 3000
MG82C50A Asynchronous Communication Element 2300
MG82C54 Programmable Interval Timer 2600
MG82C55A Programmable Peripheral Interface 750
MG82C59A Programmable Interrupt Controller 900
MG82C84A Clock Generator Driver 400
MGMC51 8-Bit Microcontrolier Intel™ Equivalent 9500
MGMmmnnzv Two’s Complement / Unsigned Multiplier, sizes up to 32x32 Synthesized
MGAmmnnzv Two’s Complement / Unsigned Adder, sizes up to 32x32 Synthesized
MGFxxyyCv First in First Out Register Generator Synthesized
MGBxxyyAv Barrel Shift Generator Synthesized




’ Digital Soft
. AMI Megacells

& SEMICONDUCTORS
Digital Soft Megacell Request Form
Company and division: Send this form to
Engineering contact: American Microsystems, Inc.
Address: 2300 Buckskin Road
Pocatello, ID 83201
Phone: Fax (208) 234-6795
FAE/FSE: Attn: Steve Wadsworth
Date needed:
Schematic-based soft megacells’ £
o

O MG29co1 O MG29Cc10 [ MG8oCs85 a MG1468C18 ‘_/_>
O MG82C37A 0 MG82C50A O MG82C54 S3
[ MG82C55A O MG82C59A [ MG82C84A g
d MGMC51 d MGMC51FB O MG65C02
Synthesized soft megacells
1 Adder (MGAxxyyzv) [ FIFO (MGFxxyyCv) 1 Multiplier (MGMmmnnzv)

Number of A inputs Number of words Number of A inputs

Number of B inputs Number of bits/word Number of B inputs

Throughput Throughput Number of product outputs,

O Military O Military Throughput

[ Commercial [J Commercial [ Military

[ Two’s complement [J Commercial

[J Unsigned Magnitude 1 Two’s complement

(1 Unsigned Magnitude

Requested data
[ Schematics J Simulation Patterns [ BOLT Netlist [ EDIF Netlist
Technology
[d 1.25 micron Standard Cell [ 1.25 micron Gate Array 3 MsDs
[ 1.0 micron Standard Cell [ 1.0 micron Gate Array
Workstation?
(1 Mentor ] Valid (1 Dazix
[ Viewlogic [ Verilog 1 Synopsys
Media type
[J 3.5inch Sun floppy [ 5.25inch floppy [ Cartridge

(d 3.5inch DOS floppy

1. A customized confidential disclosure agreement must be in place before data can be shipped for schematic based megacells.
2. Contact the factory for more information and delivery times.
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Mixed-Signal
EAML Capabilities

CAPABILITIES
Custom Digital

AMI can support your custom digital applications. Custom digital design expertise is available for those high-volume or
high-performance designs for which other approaches are not cost effective, or when the desired performance cannot be
met in standard ASIC approaches. These cost/performance improvements are achieved through the careful design of a
circuit which specifically meets the needs of the customer. Cost is minimized, when possible, through the use of standard
cell libraries and compilers, and through a mix of Auto Place and Route (APAR) combined with hand-packing of layouts.
Some of the custom digital design services that AMI offers include Dynamic Logic, Dynamic RAM, Specialty Logic, and
Custom 1/0.

Custom Analog
Custom ADCs and DACs

AMI has designed a variety of custom ADCs and DACs. Custom converters and some of their specifications are shown
in the following table.

Custom ADCs and DACs
Type Resolution | Conversion Comments
Time
Charge Redistribution (DAC) 6-10 bits 10usec No calibration required
Self-Calibrating Charge Redistribution (ADC) | 12-16 bits 16usec
Tapped Resistor (DAC) 6-13 10ps Subranging technique
Current Mirror (DAC) 6-7 2us 10pA-10mA
uLaw (DAC) 6-8 10us
Video (DAC) 8 150ns
Flash (ADC) 6 100ns
Dual Slope (ADC) 10-16 100ms Smaller area than self-calibrating ADC

Custom Operational Amplifiers
AMI has the ability to design a variety of custom op amps. Types of op amp customization include:
* Low voltage/current * Low offset voltage (chopper stabilization)

* High gain-bandwidth * Power-down (sleep) mode
» Extended output drive (voltage/current) ¢ Programmable slew rate/gain-bandwidth

pabilities
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Mixed-Signal
Capabilities EAML

Filters
Switched Capacitor Filters

AMI has a long history in the design and implementation of Switched Capacitor Filter (SCF) circuits, dating back to some
of the first commercially available codec filters. FILGEN allows automatic construction of filters in the standard
approximations of Butterworth, Chebyshev, inverse Chebyshev and Elliptic, and in the standard realizations of lowpass,
highpass, bandpass and bandstop. FILGEN uses cascaded, biquad techniques for implementation of SCFs. Our mixed-
signal processes are ideally suited to switched-capacitor filter implementations with linear, poly-to-poly capacitors that
allow precise ratio matching with small voltage and temperature coefficients. Digital standard cell libraries can be used
to implement the control and clocking logic as well as other digital functions that may be required.

Typical Switched Cap Fiiter Performance
Signal Swing +V-15t0-V+15
Clock Rate 1 kHz to 500 kHz
Gain 20dB per stage (maximum)
Noise 0.5uviVHz (spectral density)
Crosstalk -70dB in the passband
§ g; Dynamic Range 90dB (maximum)
o= Power Supply Rejection 40dB
03 Voltage 50mV
-§ §_ Harmonic Distortion -65dB (2nd & 3rd harmonics)
=l Custom Filters

Custom filter capabilities include:

» Differential Group Delay Equalization utilizing all-pass filters

« Fully differential filters

« Ladder filters

» Custom transfer equations that do not fit the standard approximations
* Multiple sample rates within a single filter

¢ Programmable transfer functions

Other Analog Functions
Many other types of analog functions can be realized by AMI’s expert analog design team, including:

 Voltage controlled oscillator * Waveform synthesis

* Programmable gain stage * Audio amplifier

* Phase detector ¢ Automatic gain control
¢ Phase-locked loop * Compressotr/expander
* Precision Schmitt trigger * Energy detector

« Differential capacitance measurement e Crosspoint switch

* Bus transceivers * DC to DC converter
 Hall-effect detector « Voltage regulator

* Amplitude modulator/mixer  Oscillator

¢ Programmable gain stage * Integrator

* Rectifier ¢ Charge pump

6-2
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High Voltage Output Drivers

AMI’s patented techniques for designing high-voltage digital output drivers using our highly versatile, relatively
inexpensive mixed-signal CMOS processes give us a competitive edge in high-voltage output driver design. AMI has
been designing high-voltage outputs for low-voltage VLSI circuits since 1981 for both the custom and standard product
markets.

Some of the many applications for our high-voltage output drivers include vacuum fluorescent displays, dichroic LCDs,
solenoids, print head drives, DC and stepping motors, and relays. These applications serve the military, avionic,
automotive and other high-reliability markets. :

High Voltage Output Buffer: 1.5/3.5 micron CMOS
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Characteristic 1.5/3.5 micron CMOS

H.V. Output Max. Voltage to 50V
Source Current Capability to 30mA
Sink Current Capability to 30mA
Typical Switching Speed (100pF Load) <1us
Logic Voltage Supply ‘ 2.5Vto 12V
Logic Speeds to 50MHz

pabilities
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Library
Characteristics

INTRODUCTION

The CYX Standard Cell Library sections 8 through 10 of
the data book contain electrical characteristics, delay
characteristics, and data sheets. Each library is designed
for operation from 2.5V to 5.5V. Two libraries are provided.
Both libraries are implemented in the CY n-well process
and are characterized at 5V with derating factors from
2.5V to 5.5V. The CYB library has implicit power pin
connections simplifying the schematic capture task. This
library is ideal for mixed-signal applications that do not
require digital noise isolation. The CYBS library has
explicit power pins and a separate p-substrate bus for
digital noise isolation. This library is ideal for mixed-signal
applications that have critical noise requirements. Since
the two libraries have similar timing, only the CYB data is
included and is adequate for estimating delays. Models
exist for each library which can be provided through
design kits for the chip design.

The CYBL and CYBLS libraries are not included in this
data book; they are 3V versions of the CYB and CYBS
libraries, respectively. Preliminary values can be obtained
by derating the CYX data to 3V values. Actual 3V data
sheets can be obtained by contacting the sales offices or
the factory.

CYX 1.0 micron CMOS Standard Cells
LIBRARY FEATURES

The libraries implement all the functions in JEDEC
Standard No. 12-3. They also implement several
additional functions as a supplement to the standard. AMI
refers to this implementation as the ASIC Standard
Library. The ASIC Standard Library is the core offering for
both standard cells and gate arrays.

Standard cell libraries are functionally compatible with
gate array libraries because of the ASIC Standard
approach. Standard cell and gate array libraries use the
same transistor level schematics, except for transistor
sizes, since standard cells take advantage of the ability to
vary transistor widths to optimize the switch point of the
gates. The standard cells have comparable delays with
the gate array cells so that designs can be migrated from
one library to the other with minimum effort.

These standard cell libraries were developed using AMI’'s
internal design system called Accolade. This system is a
complete cell design system featuring symbolic graph
compaction, mask data extraction, characterization, logic
model data creation, and data sheet creation. This system
makes the libraries more process independent for faster
cell migration to new process technologies.

Megacells are available, such as core processors, RAMs,
DPRAMs, ROMs, FIFOs, and DSP type cells. These
libraries also support mixed-signal applications requiring
polysilicon linear capacitors.
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Characteristics %smg
CYX 1.0 micron CMOS Standard Cells

LIBRARY CHARACTERISTICS
DC OPERATING CHARACTERISTICS

Table 1 contains the absolute maximum ratings for CYX ASIC library chips using the standard cell libraries. Tables 2
through 4 contain the input and output operating specifications for the library at 5V. The library is characterized for
operation from 2.5V to 5.5V. The output current drive in table 4 will vary with the supply voltage, Vol, and Voh
specifications. Contact the factory for operating specifications at supply voltages other than 5V.

Table 1: Absolute Maximum Ratings

Parameter Range Units
VDD, Supply Voitage -03t07.0 Volts
Input Pin Voltage -0.3 to VDD+0.3 Volts
Input Pin Current -10.0t0 10.0 mA
Storage Temperature Plastic Packages . 5510125 °C
Storage Temperature Ceramic Packages -65 to 150 °C
Lead Temperature 300 °C for 10 sec.

Note that these specifications indicate levels where permanent damage to the device may occur. Functional operation is
not guaranteed under these conditions. Operation at absolute maximum conditions for extended periods may adversely
affect the long term reliability of the device.

Table 2: Operating Specifications

Parameter Minimum Maximum Units
VDD, Supply Voltage 25 5.5 Volts
Ambient Temperature - Military -55 125 °C
Ambient Temperature - Commercial 0 70 °C

Table 3: Input Operating Specifications

TParameter “Minimum | Maximum | Units

}_ctmos Input Specifications, (4.5V < VDD < 5.5V, Military Tp) _
Vil Low Level Input Voltage 0.3*vDD Volts
Vih High Level Input Voltage 0.7*VDD Volts
lil Low Levetl input Current -1.0 pA
lih High Level Input Current 1.0 pA
lil Input Pull-up Current -43 -190 pA
lih Input Pull-down Current 39 217 pA
Vt- Schmitt Negative Threshold 0.2*VvDD Volts
Vt+ Schmitt Positive Threshold 0.8*VDD Volts
Vh Schmitt Hysteresis 1.0 Volts

8-2
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CYX 1.0 micron CMOS Standard Cells
Parameter Minimum | Maximum | Units

TTL Input Specifications, (4.5V = VDD = 5.5V, Military Tp)

Vil Low Level Input Voltage 0.8 Volts
Vih High Level Input Voltage 2.0 Volts
lil Low Level Input Current -1.0 A
lih High Level Input Current 1.0 pA
lil Input Pull-up Current -30 -560 pA
lih Input Pull-down Current 30 560 uA
Vt- Schmitt Negative Threshold 0.8 Volts
Vt+ Schmitt Positive Threshold 23 Volts
Vh Schmitt Hysteresis 0.4 Volts

Table 4: Output Operating Specifications

VDD = 5.0V = 10%
Parameter Minimum T Maximum Units
1.0mA Driver
Vol Low Level Output Voitage 0.4 Volts
Voh High Level Output Voltage 24 Volts
lol Low Level Output Current 1.0 mA
loh High Level Output Current -1.0 mA
2.0mA Driver =
Vol Low Level Output Voltage 0.4 Volts s =
Voh High Level Output Voltage 2.4 Volts Sm
lol Low Level Output Current 2.0 mA £
loh High Level Output Current -2.0 mA 2 é
4.0mA Driver
Vol Low Level Output Voltage 0.4 Volts
Voh High Level Qutput Voltage 2.4 Volts
lot Low Level Output Current 4.0 mA
loh High Level Output Current -4.0 mA
8.0mA Driver
Vol Low Level Output Voltage 0.4 Volts
Voh High Level Output Voltage 24 Volts
lol Low Level Output Voltage 8.0 mA
loh High Level Output Current -8.0 mA

Figures 1 and 2 show typical current voltage curves for the pad driver transistors from 1mA to 8mA. References to
“typical” mean the data was characterized for Tj = 25°C, Vdd = 5 volts, and typical (nominal) process. Figures 3 and 4
show the typical current voltage curves for input pads with pull-up and pull-down devices.
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CYX 1.0 micron CMOS Standard Cells

Figure 1: Typical N-Channel Driver DC Characteristics at VDD = 5V
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Figure 2: Typical P-Channel Driver DC Characteristics at VDD = 5V
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GYX 1.0 micron GMOS Standard Celis

Figure 3: Typical Pull-down Characteristics at VDD = 5V
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Figure 4: Typical Pull-up Characteristics at VDD = 5V
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Figure 5 and tables 5 and 6 show derating factors for the current due to temperature voltage and process. Values are
normalized to typical conditions. To obtain a current value at conditions other than typical, multiply the derating factors
corresponding to those conditions by the current vaiues from the curves in figures 1 through 4, i.e. Krpc*Kvpc*Kppc*lpe.

Figure 5: Temperature Derating Factors for DC Characteristics at VDD = 5V
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Table 5: Voltage Derating Factors for DC Characteristics at VDD = 5V
] N-Channel (Vol = 0.4V) P-Channel (Voh = 2.4V)
§ 5 VDD 45 5.0 5.5 45 5.0 5.5
g g Kvoc 0.93 1.00 1.06 0.79 1.00 1.22
Q%
TE
Table 6: Process Derating Factors for DC Characteristics at VDD = 5V
N-Channel (Vol = 0.4V) P-Channel (Voh = 2.4V)
Process WCS TYP BCS WCS TYP BCS
Kprpc 0.55 1.00 1.44 0.63 1.00 1.50
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DELAY OPERATING CHARACTERISTICS

Delay values for CMOS cells are measured between the input and output 50% voltage supply (Vdd) crossing points. TTL
input buffers are measured from the input’s 1.4 volt crossing point to the output’'s 50% Vdd crossing point. TTL output
buffers are measured from the input’'s 50% Vdd crossing point to the output's 1.4 volt crossing point. All delays are
characterized at typical conditions (Tj = 25°C, Vdd = 5 Volts, and typical process).

Figures 6, 7, and table 7 contain derating factors for various temperatures, voltages, and process variations respectively.
To obtain a delay value at conditions other than typical, multiply the derating factors corresponding to those conditions
to the current values from the delays in the data sheets; i.e., Ki*Ky*Kp*Tp, where Tp can be a delay from the delay
characteristics table mentioned on page 8-10 or a value calculated from the propagation delay equations, also
mentioned on page 8-10.

Figure 6: Temperature Derating Factors for Delay Characteristics
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Figure 7: Voltage Derating Factors for Delay Characteristics
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Table 7: Process Derating Factors for Delay Characteristics
WORST CASE TYPICAL CASE BEST CASE
Ke 1.38 1.00 0.60
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CYX 1.0 micron CMOS Standard Cells
INTERPRETING THE DATA SHEET

Figure 8 shows a typical data sheet and points out the main features of the data sheet. Not shown is a schematic which

accompanies some of the more complex cells.

Figure 8
Cell Name L AIM'[
AAZI SEMIXNDUC!U‘S.
Library Type -+ CYX 1.0 micron CMOS Standard Gells
Description |— Description:
AA21 is a two-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
Logic Symbol > A B|AQ Ci
ﬁ ﬂ Q L L]L (pF)
Truth Table 8— , -
. . AA21 L H|L A | 006
Pin Loading Y —Tr+T - 8 | 006
B Q H H|H
AA21
Equivalent Gates |—> Equivalent Gates:.................. 14
Bolt Syntax Bolt Sy Q.AA21AB;
Power Characteristics I—> Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.60 nA
Cod 0.19 pF
Power= (Static Inp)(Vop) + Cpd Vop© |
Note: C,d does not include interconnect capacitance.
Delay Characteristics - Delay Char
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kedx 2 4 8
From To ®s) 0SBF)  [raen (0290R) (0:800R)
. o 0.35 1.15 0.52 0.69 1.04
Propagation Delay Any Input a o 043 088 055 068 095
Equations Propagation Delay t(Cr) = KpKyKrltax + KiaxC1)

g
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CYX 1.0 micron CMOS Standard Cells

A description of these features of the data sheet are as follows.

LIBRARY TYPE: Designates the feature size and library type such as standard cell or gate array.

CELL NAME: AMI’s cell name.

DESCRIPTION: A brief sentence about the function of the cell.

LOGIC SYMBOL: Shows a picture of the symbol as it appears as an icon in the workstation design kits.
TRUTH TABLE: A boolean table showing the output {ogic levels as a function of the input logic levels.
Types of logic levels found in the logic tables are as follows:

H = High level steady state,

L =  Low level steady state,

1 = Transition from Low level to High level,

1) =  Transition from High level to Low level,

X = Any level including transitions,

NC = No Change in output level for a given set of input levels,

IL = The output level is unknown for this set of lliegal input levels,

z = High impedance level,

UN = Undriven Node or input,

Q(n) =  The level of Q before an active transition on the affecting node, and
QN(n) =  The level of QN before an active transition on the affecting node.

PIN LOADING: A table of cell input capacitances in picofarads. Output pin capacitance is given for 3 state cells only. This
information can be used to determine the fan-out loading on cell outputs.

EQUIVALENT GATES: Equivalent gates for the cell is defined as the cell area normalized to the area of the NA21 (2
input nand gate).

BOLT SYNTAX: BOLT (Block Oriented Logic Translator) is an AMI proprietary netlist format. This line shows the BOLT
syntax for the cell. One example of the use of BOLT is as a design interface from the workstation design kits to AMI.

POWER CHARACTERISTICS:

Power for the cell can be described in three parts. The first part is the power dissipated due to the leakage current across
the channels and through the formed diodes. The second part is due to the switching voltage across capacitance on the
internal nodes of the cell. Finally, the third part is due to the switching voltage across a load capacitance.

The power characteristics table provides the static leakage current for a junction temperature of 85°C, and the
capacitance for all the switching nodes in the cell. It also gives the equation calculating power from these two values. It
does not include the power due to the load capacitance. This capacitance can be obtained by adding up all the input
capacitances of the driven cells and adding the interconnect capacitance. The average interconnect capacitance for the
1.0 micron ASIC Standard Library is 0.047pF. AMI can prepare an estimate of the power upon submission of a netlist
which uses a statistical model of the interconnect based on die size and fan-out.
POWER = (Static Ipp) Vpp + Cpg V2ppf + CLV ppf
where
Static I, = static leakage current of the cell
Vpp = operating voltage
C 4 = capacitance of the switching nodes in the cell
f = frequency of operation
C; = capacitance of the driven pins and interconnect
The frequency term of the power equation dominates, making the static current term insignificant. However, the term can
be used to find the standby current.
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GYX 1.0 micron CMOS Standard Cells

DELAY CHARACTERISTICS: This table contains delay data for the various input to output paths in the cells. Table 8
explains each column in the delay characteristics table.

Table 8: Explanation of Columns in the Cell Characteristics Table

Column Explanation
Name
Delay (ns) Names the two pins that identify the path for the delay
From To
Parameter Mnemonic for the propagation delay or timing parameter whose value can be calculated by using the
tdx and Ktdx columns in conjunction with the propagation delay equation.
teLH Input to output propagation delay for a rising edge on the output
tpHL Input to output propagation delay for a falling edge on the output
tzn High impedance to high level delay
tz High impedance to low leve! delay
tz High level to high impedance delay
Wz Low level to high impedance delay
tey Input setup time with respect to clock
ty Input hold time
tw Input pulse width
tdx (ns) Contains values for the intrinsic delay through the cell. The x in ty, is a variable representing r for the

rising output delay (tp ), f for the falling output delay (tpy( ), or x for any of the other parameters. The
values are given in nanoseconds.

Ktdx (ns/pF) | Contains delay per capacitance values to determine the delay due to capacitance loading on the “To”
pin. The x in Kig, has the same meaning as in the t4,. The values are given in nanoseconds/picofarad.

Number of Contains the capacitance value and delay values for different loads. For output pad cells 25pF, 50pF,
fan-outs 75pF, and 100pF loads are used. For core cells and input pad cells fan-outs of 2, 4, and 8 gates are
used. These fan-out loads are determined by the indicated number of NA21 inputs and an interconnect
capacitance from a statistical table of fan-out values for a chip that is 250 mils on a side.

PROPAGATION DELAY EQUATION: This equation shows how to calculate the total delay for the load dependent delay
paths using the delay characteristics table. Following are some notes to help in understanding how to use the equations.

KpKyKt equals Kp*Ky*Ky, which are the derating factors for finding delays at conditions other than typical. Use figures 6
and 7 and table 7 for these values of Kp, Ky, and K.

When the equations use 144 and Ky, use either rise delay values or fall delay values for both variables.
It rise and fall delay numbers need to be inter-mixed, the equations will specifically state this, i.e. tg, + Kigr(CL).

If the equations inter-mix delays from different paths, then the delay variable will designate this with a pin value in
parenthesis at the end of the variable.

8-10
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AA21

Description:

CYX 1.0 micron CMOS Standard Gells

AA21 is a two-input gate which performs the logical AND function.

Logic Symbol Truth Table Pin Loading
A —
B_| Q
AA21
A
B Q
AA21
Equivalent Gates:................... 1.4
Bolt Syntax:...........cccceveeene Q .AA21 A B;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.60 nA
TCpq 0.19 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp? f
TNote: de does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kteix 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
t 0.35 1.15 0.52 0.69 1.04
Any Input a o 0.43 0.88 055 0.68 0.95

Propagation Delay Equation: t,(C;) = KpKyKr(tyy + kigxC1)
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CYX 1.0 micron CMOS Standard Cells

Description:

AA22 is a two-input gate which performs the logical AND function.

AMIL
%sewccmoucmns

Logic Symbol Truth Table Pin Loading
A—2
B Q
AA22
A
B Q
AA22
Equivalent Gates.................... 1.6
Bolt Syntax:............cccceveeeineens Q .AA22 AB;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 3.55 nA
"Cpa 0.25 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp- f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
t 0.40 0.63 0.49 0.58 0.78
Any Input Q i;f 0.47 0.56 0.55 0.63 0.81

Propagation Delay Equation: 1,(C,) = KpKyKr(tgx + kigxCL
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Description:

AA31 is a three-input gate which performs the logical AND function.

AA31

CYX 1.0 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading

A A B c|a

B — Q L X X L

C —]

ARS1 X L X L
A X X L L
8 Q H H HI|H
AA31
Equivalent Gates:.................. 1.7
Bolt Syntax:...........cccccoeevennen. Q .AA31ABCG;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 3.42 nA
TCpg 0.24 pF
Power= (Static Ipp)(Vpp) + Cpg Voo f
Note: Cp,4 does not include interconnect capacitarice.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
t 0.55 1.23 0.72 0.90 1.28

Any Input Q tor. 0.53 097 0.67 0.81 111

Propagation Delay Equation: t,(C)) = KpKyKr(tgy + kigxCp)
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AA32

CYX 1.0 micron CMOS Standard Cells

Description:

AA32 is a three-input gate which performs the logical AND function.

AML
% SEMICONDUCTORS

Logic Symbol Truth Table Pin Loading
A B C Q
A—>5
B — Q L X X L
C—|
AA32 X L X L
A X X L L
B @ H H H|H
AA32
Equivalent Gates:................... 19
Bolt Syntax: ..........cccccoovveerneen. Q .AA32ABC;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 4.37 nA
Tde 0.30 pF

Power= (Static ipp)(Vpp) + Cpqg Vop® f
Note: Cp,g does not include interconnect capacitance.

Delay Characteristics:

Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
te 0.60 0.71 0.70 0.81 1.02
Any Input a o 057 0.62 0.65 075 0.94

Propagation Delay Equation: t,(C) = KpKyKy(tyx + kiaxCo)
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CYX 1.0 micron CMOS Standard Cells

Description:
AA41 is a four-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
L A B C D | Q Ci
@ :} Q L X X X | L (F)
T T AA X L X X L A 0.06
ﬁ a X X L XL B | 0.06
Knat X X X L L C 0.06
H H H H H D 0.06
Equivalent Gates:................... 1.9
Bolt Syntax:..............cccovenne. Q.AA41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.98 nA
Cpq 0.26 pF
Power= (Static Ipp)(Vpp) + Cpd Vpp© f
Note: Cpg does not include interconnect capacitance.
Delay Characteristics: c E
Conditions: T = 25°C, Vpp = 5.0V, Typical Process oo
Delay (ns) Number of Fan-outs é (g
Parameter tax Kidx 2 4 8 9
From To (ns) (ns/pF) 2x
(0.14pF) (0.29pF) (0.60pF) =
t 0.68 1.29 0.87 1.06 1.46
Any Input Q o 0.64 1.04 0.79 0.94 1.26

Propagation Delay Equation: t,(C) = KpKyKr(tg + kiaxC



AR42 EAMl

CYX 1.0 micron CMOS Standard Cells

Description:
AA42 is a four-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
L A B C D | Q Ci
g :]D— Q L X X X | L (oF)
ey YY) X L X X L A | 0.06
X X L X L B |0.06
Q X X X L L C |0.06
AA42 H H H HI|H D | 006
Equivalent Gates:.................. 23
Bolt Syntax: ............cccceevvninen. Q .AA42ABCD;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 493 nA
Tde 0.32 pF
Power= (Static Ipp)(Vpp) + Cpg Vop® f
Note: Cpq does ot include interconnect capacitance.
c g Delay Characteristics:
oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process
‘é’ C_g Delay (ns) Number of Fan-outs
o 3 Parameter tax Ktdx 2 4 8
A From To (ns) (ns/pF) ©14F) ©029F) (0.600F)
t 0.75 0.76 0.86 0.98 1.21
Any Input a tow. 0.68 0.69 077 0.88 1.08

Propagation Delay Equation: 1,(C;) = KpKyKr(tax + KiaxCl)
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Description:

CYX 1.0 micron CMOS Standard Cells

AN11 is an AND-NOR circuit consisting of two 2-input AND gates into a 2-input NOR gate.

AN11

Logic Symbol Truth Table Pin Loading
A B C D Q Ci
A AN L X L X|H (PF)
B L X X L H A 0.06
c a X L L X|H B | 006
D X L X L H C 0.06
H H X X L D 0.06
X X H H L
Equivalent Gates:.................. 1.8
Bolt Syntax: .................. Neveeenens .AN11 AB C D;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.04 nA
Cpg 0.22 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp? f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From ns ns/pF
To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
toLn 0.42 1.50 0.63 0.86 1.32
Any Input Q tonL 0.44 1.40 0.64 0.85 1.28

Propagation Delay Equation: t,(C,) = KpKyKr(tax + KiaxCL)
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CYX 1.0 micron CMOS Standard Gells

Description:
AN31 is an AND-NOR circuit consisting of a 2-input AND gate and two direct inputs into a 3-input NOR gate.

Logic Symbol Truth Table Pin Loading
A B C D | Q Ci
A AN31 L X L L|[H (pF)
B X L L L H A 0.06
Q
c H H X X L B 0.06
D X X H X L o] 0.06
X X X H L D 0.06
Equivalent Gates:.. ....1.6
Bolt Syntax:.........c.coeccinnnne Q.AN31ABCD;
Power Characteristics:
[Parameter Value Units
Static Iop (TJ = 85°C) 2.16 nA
"Cpq 0.20 pF
Power= (Static Ipp)(Vpp) + Cpg Vop® |
Note: C,q does not include interconnect capacitance.
c § Delay Characteristics:
°o Conditions: T = 25°C, Vpp = 5.0V, Typical Process
é ‘_'g Delay (ns) Number of Fan-outs
af Parameter tax Kedx 2 4 8
SR8 (From To (ns) (ns/pF)
=1 (0.14pF) (0.29pF) (0.60pF)
t 0.65 272 1.04 1.45 2.28
Any Input Q ton 0.39 1.71 0.63 0.88 1.40

Propagation Delay Equation: t,(C) = KpKyKr(tgy + kiaxCp)



KMl AU11

CYX 1.0 micron CMOS Standard Cells

Description:
AU11 is a combinational one-bit full adder.
Logic Symbol Truth Table Pin Loading
Cl A B S CO
L L L L L
_[e Tool— L L H H L
AU L H L H L
—A L H H|L H
St—
—B H L L|H L
H L H L H
H H L L H
H H H H H
Equivalent Gates................... 6.2
Bolt Syntax: ............c.ccerenneee CO S .AUT1ABCI

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 85°C) 7.93 nA
Cpq 0.99 pF

Powers= (Static Ipp)(Vpp) + Cpg Vpp 2 f

Note: Cpq does not include interconnect capacitance.

®
Delay Characteristics: g
Conditions: T = 25°C, Vpp = 5.0V, Typical Process S
Delay (ns) Number of Fan-outs £ g
=]
Parameter tax Ktax 2 4 8 Qx
From To (ns) (ns/pF) b=
(0.14pF) (0.29pF) (0.60pF)
A s tpLH 1.26 1.18 1.43 1.61 1.97
terL 1.33 1.17 1.50 1.67 2.03
8 s torn 1.37 1.18 1.54 172 2.08
terL 1.15 117 1.32 1.49 1.85
a s tey 0.85 1.18 1.02 1.20 1.56
terL 1.04 117 1.20 1.38 1.74
A co teLm 0.92 1.28 1.1 1.30 1.68
tphL 0.83 1.22 1.00 1.18 1.55
B co toLH 0.90 1.28 1.08 1.27 1.66
tenL 0.89 1.22 1.06 1.24 1.61
touy 0.72 1.28 0.91 1.10 1.49
ol co tenL 0.59 1.22 0.76 094 1.32

Propagation Delay Equation: 1,(C) = KpKyKr(tax + kiaxCp)



AUT1 E AMl

CYX 1.0 micron CMOS Standard Cells

Logic Schematic
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BL02

CYX 1.0 micron CMOS Standard Cells
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Description:
BLO2 is a tri-state bus latch that stores the final binary level on the bus when left undriven.
Logic Symbol Truth Table Pin Loading
BLO2 Ci
N/A (pF)
hQ 10 0.10
Equivalent Gates:................... 1.4
Bolt Syntax:............ccocoveinn 10 .BLO2;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.50 nA
Cpq 0.26 pF

Powers= (Static Ipp)(Vpp) + Cpg Vpp® f
Note: de does not include interconnect capacitance.

Delay Characteristics:

©
c

Conditions: T = 25°C, Vpp = 5.0V, Typical Process o §,

Delay (ns) 2 ‘g

Parameter tax £ s

From To (ns) Q é
t 0.46
0 10 tpl:: 063

Propagation Delay Equation: t,(C) = KpKyKr(tax + KigxCL
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CYX 1.0 micron CMOS Standard Cells

Description:

CVDD is the resistive tie-up to the core Vdd bus for all cell inputs.

Equivalent Gates.................... 1.0
Bolt Syntax: Q .CVvDD;

CVvDD

i
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CYX 1.0 micron CMOS Standard Cells

Description:
CVSS is the resistive tie-down to the core Vss bus for all cell inputs.

Equivalent Gates:................... 1.0
Bolt Syntax: Q .CVSS;

CVSS
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DC24

CYX 1.0 micron CMOS Standard Cells
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Description:
DC24 is a two-to-four line decoder/demultiplexer with active low enable.

Logic Symbol Truth Table Pin Loading
DC24 EN S1 S0 |[QON Q1IN Q2N Q3N
E H X X H H H H
| L L L L H H H
Q30—
Q2b- L L H H L H H
—S1 Qip- L H L H H L H
—80_Q0p- L H H|H H H L
Equivalent Gates:................... 6.9
Bolt Syntax:..........cccccvvvevirnn. QON Q1N Q2N Q3N .DC24 EN S0 St;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 12.72 nA
Cpod 1.15 pF
Power= (Static Ipp)(Vpp) + Cpq Vop? f
Note: Cq does not include interconnect capacitance.
-l Delay Characteristics:
(=] Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
‘é 2 Delay (ns) Number of Fan-outs
o8 Parameter tax Kidx 2 4 8
- E From To (ns) (ns/pF) ©01400) ©.290F) (0.600F)
t 0.50 1.31 0.69 0.88 1.28
Sx aN t:::: 0.53 1.42 073 0.94 1.38
t 0.68 1.31 0.86 1.06 1.46
EN aN t:: 0.68 1.42 0.88 1.10 1.53

Propagation Delay Equation: t,(C) = KpKyKr(tgx + kiaxCp
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DC24

Logic Schematic
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CYX 1.0 micron CMOS Standard Cells
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DC38 AMI
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CYX 1.0 micron CMOS Standard Cells

Description:
DC38 is a three-to-eight line decoder/demultiplexer with active low enable.
Logic Symbol Truth Table Pin Loading
DC38 Ci
E Truth Table Appears On Next Page (PF)
Qo SO | 0.32
Qi st | 030
—182 Q2 D— B
—iS1 Q3p-
—lso 8_30_ S2 | 0.29
O_.
R EN | 0.06
Q7p-
Equivalent Gates.................... 16.5
Bolt Syntax:...........cccoeennnnee QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .DC38 EN S0 S1 S2;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 28.07 nA
TCoq 2.64 pF

Power= (Static IDD)(VDD) + de VDD2f
Note: de does not include interconnect capacitance.

- _g Delay Characteristics:
oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Lé, %’ Delay (ns) Number of Fan-outs
p 2 Parameter tax Kidx 2 4 8
-3 (From To ns ns/pF
s (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
teLH 0.78 0.89 0.90 1.04 1.31
Sx QN tonL 0.80 1.02 0.94 1.09 1.40
[ 1.07 0.89 1.20 1.33 1.61
EN aN terL 1.06 1.02 1.20 1.35 1.66

Propagation Delay Equation: t,(Cy) = KpKyKr(tyy + kiaxCp)

9-16



DG38

CYX 1.0 micron CMOS Standard Cells
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Truth Table

SO [QON QIN Q2N Q3N Q4N Q5N Q6N Q7N

§2  S1

EN

Logic Schematic

QON

[eubis paxiy

uoJdIW Q7

QiIN
Q2N

3] Q3N

Q4N

Q5N

Q6N

Q7N

S2 —

EN &
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D031 EAML

CYX 1.0 micron CMOS Standard Cells

Description:

DFO081 is a static, master-slave D flip-flop without SET or RESET. Outputs are unbuffered and change state on the rising
edge of the clock.

Logic Symbol Truth Table Pin Loading
D c|Q oN
] D Q— H t |H L
C L i L H
DFo81 X L |NC NC
Qp—
NC = No Change

Equivalent Gates:.. ...3.8
Bolt Syntax:.........c...cccoovvernnee Q QN .DF081 C D;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 6.11 nA
"Cpq 0.77 pF

Power= (Static Ipp)(Vpp) + Cpq Vo~ f
Note: de does not include interconnect capacitance.

5 g Delay Characteristics:
2__‘, 0 Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
g o Delay (ns) Number of Fan-outs
= é From To Parameter (t:;) (n';t/dr;(F) 2 4 8
(0.14pF) (0.29pF) (0.60pF)
c Q teLm 0.59 1.93 0.87 1.15 1.74
tpHL 0.29 1.35 0.48 0.68 1.09
o v | ot o7 0% i hye
Min C Width High ty 1.12
Min C Width Low ty 0.76
Min D Setup tsu 0.76
Min D Hold th 0.00
For Q Delays:
tp(CL) = KpKyKr{tgy + kigxCr)
For QN Delays:

ton(CLianys Cuia)) = KpKvKrltar(QN) + (kg (QN) CL(QN)) + (kigr(Q) CL(Q))]
toni(CLiany, Criq)) = KpKvKrltar(QN) + (kigr(QN) CLQN)) + (ki (Q) CL(Q))]
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E Ml DFO081

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Logic Schematic

Cc CN

@ Q
D ® Do — @ QN
CN C
N c
C CN

1.0 micron
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T
Q
X
=
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DF091 K AML

CYX 1.0 micron CMOS Standard Cells

Description:

DFO091 is a static, master-slave D flip-flop. SET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
B SN D Cc|Q ON
s L X X H L
—‘g Q— H L t|L H
~ |'broat. H H t|H L
Qp- H X L | NC NC
NC = No Change
Equivalent Gates:................... 4.7
Bolt Syntax:............c.cccveeeeenn. Q QN .DF091 C D SN;
Power Characteristics:
[Parameter Value Units
Static Ipp (T = 85°C) 8.31 nA
Coq 0.95 pF

Powers= (Static Ipp)(Vpp) + Cpa Vpp® f
Note: Cq does not include interconnect capacitance.

c § belay Characteristics:
oo Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
g 2 Delay (ns) Number of Fan-outs
o §>< Parameter tax Kidx 2 4 8
- = From To (ns) (ns/pF) o1 o= 0.600F)
c a thLH 0.70 1.37 0.90 1.10 1.52
tone 0.93 1.27 1.1 1.30 1.69
c aN toLy 0.64 1.93 0.92 1.21 1.79
temL 0.31 1.36 0.51 0.7 1.12
SN Q toLn 0.30 1.37 0.49 0.70 1.12
SN QN torL 0.79 1.36 0.99 1.19 1.60
Min C Width High ty 1.30
Min C Width Low ty 1.02
Min SN Width Low ty 1.19
Min D Setup teu 0.79
Min D Hold th 0.00
Min SN Setup tou 0.27
Min SN Hold th 0.28

9-20



AMIL DF091
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

For Q Delays: toin(Cria): Criany) = KpKuKrltar(Q) + (kig(Q) « CL(Q)) + (kegt(QN) « CLQN))]
toni(CLia): Criany) = KpKvKrltar(Q) + (kigr(Q) « CL(Q)) + (kig(QN) « CL(QN))]

For QN Delays:  1,(C\) = KpKyKr(tax + kigx C)

Logic Schematic

SN B—
c CN & QN
| preo
D >
CN ¢
CN C
C CN

10 micron

©
c
=
o
Q
X
=

9-21



DFOA1

®
SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
DFOAT1 is a static, master-slave D flip-flop. RESET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN D C|Q ON
—D Q— L X X L H
—C.
DFO0At H L f L H
—_ Qb H H 1 H L
:; H X L |[NC NC
NC = No Change
Equivalent Gates.................... 5.4
Bolt Syntax: .........c..cccccovennnn. Q QN .DF0A1 C D RN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 8.00 nA
Cpd 1.1 pF

Power= (Static Ipp) (Vpp) + Cpqg Vpp? f
Note: de does not inciude interconnect capacitance.

B Delay Characteristics:

eo Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Ln —

£Eo Delay (ns) Number of Fan-outs

o ¥ Parameter tax Kidx 2 4 8

Ag = |From To (ns) (ns/pF)

= (0.14pF) (0.29pF) (0.60pF)
c a teLH 0.76 1.98 1.04 1.34 1.94
g 0.89 1.17 1.06 1.23 1.59
c aN teLn 0.63 1.94 0.91 1.20 1.79
tpHL 0.30 1.36 0.50 0.70 1.4

RN Q terL 0.51 1.17 0.67 0.84 1.20
RN ON toLn 1.13 1.94 1.41 1.70 2.29
Min C Width High ty 235
Min C Width Low ty 1.14
Min RN Width Low ty 1.70
Min D Setup tsu 0.88
Min D Hold ty 0.00
Min RN Setup tey 0.74
Min RN Hold th 0.57
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AMIL DFOA1
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

For Q Delays: toin(Cuiq) Criany) = KeKyKrltg(Q) + (kig(Q) « C(Q)) + (kiar{QN) « CL(QN))]
toni(Criq) Criany) = KpKyKrltar(Q) + (kigr(Q) « CL(Q)) + (kiar{QN) « CL(QN))]

For QN Delays:  t,(C)) = KpKyKr(tyx + kiax C)

Logic Schematic

RN - {><>

c CN 3] QN

CN

CN
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DFOB1 AMIL
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
DFOB1 is a static, master-slave D flip-flop. SET and RESET are asynchronous and active low. Outputs are unbuffered
and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN RN D C | Q QN
il L L X X |iL L Ci
Q L H X X H L (pF)
_pS Q Y
e H L X X|L H D | 006
DFOB1 H H L ) L H Cc 0.18
g5 9 H H H 1t |H L SN | 0.12
H H X L | NC NC RN [ 0.13
NC = No Change
IL = lliegal
Equivalent Gates:.. ....6.5
Bolt Syntax:............c.cccceuennn. ..Q QN .DFOB1 C D RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 9.71 nA
TCpg 1.25 pF
Power= (Static lpp)(Vpp) + Cpa Vop® f
Note: de does not include interconnect capacitance.
©
S -8l Delay Characteristics:
§ h Conditions: T = 25°C, Vpp = 5.0V, Typical Process
ED Delay (ns) Number of Fan-outs
Q §<> Parameter ty k
s From To (n;) (nst/dxF) 2 4 8
= P (0.14pF) (0.29pF) (0.60pF)
c Q ton 0.72 1.40 0.92 1.13 1.56
tpHL 0.98 1.27 1.16 1.35 1.74
t 0.69 1.94 0.96 1.25 1.84
c aN t::: 0.32 1.36 0.51 0.72 1.13
RN Q torL 1.44 1.27 1.62 1.81 2.20
RN aN teLm 1.15 1.94 1.42 1.7 2.30
SN Q teLn 0.31 1.40 0.51 0.71 1.14
SN QN tonL 0.96 1.36 1.16 1.36 1.77
Min C Width High 1, 1.35
Min C Width Low ty 1.13
Min RN Width Low ty 1.81

(continued on next page)
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EAml DFOB1

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kedx 2 4 8

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Min SN Width Low ty 1.36

Min D Setup tey 0.98

Min D Hold t 0.00

Min RN Setup tey 0.26

Min RN Hold th 0.57

Min SN Setup tsu 0.42

Min SN Hold th 0.27

For Q Delays: toin(Cria)y Criany = KpKvKrltar(Q) + (kigr(Q) « CL(Q)) + (kiar(QN) « CL(QN))]
ton(Criqy Crany) = KeKvKrltar( Q) + (kigi(Q) + CL(Q)) + (ki (QN) « CL(QN))]

For QN Delays:  t,(Cy) = KpKyKr(tex + ktax C)

Logic Schematic

RN »>—
SN >—
<] QN
C CN =
cc
SN N o)
——3) Q oY
D> E'U
o
Q X
=2
CN RN c c =
CN
RN
CN
(o}
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DF101 EAML

CYX 1.0 micron CMOS Standard Cells

Description:

DF101 is a static, master-slave D flip-flop. SET is asynchronous and active low. Outputs are buffered and change state
on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
A SN D C|Q ON
b §' a_ L X X H L
_lc H L t L H
DF101 H H t|H L
| ap- H X L |[NC NC
NC = No Change
Equivalent Gates: .
Bolt Syntax: ...........ccoeveeeenee Q QN .DF101 C D SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 9.39 nA
TCpq 1.05 pF
Power= (Static Ipp)(Vpp) + Cpq Vop® |
- Note: Cpq does not include interconnect capacitance.
5 ‘5‘, Delay Characteristics:
Som Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
€3 Delay (ns) Number of Fan-outs
= Parameter tax Kidx 2 4 8
= N To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
c Q tpLn 0.60 1.25 0.78 0.96 1.34
tonL 0.84 1.14 1.01 1.18 1.52
c SRR R 2 =
SN Q toLn 1.1 1.25 1.28 1.47 1.85
SN aN tor 0.52 0.95 0.65 0.79 1.08
Min C Width High ty 1.04
Min C Width Low ty 0.81
Min SN Width ty 1.03
Min D Setup teu 0.7
Min D Hold th 0.00

(continued on next page)
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KMl DF101

GYX 1.0 micron CMOS Standard Cells

Delay (ns) » Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Min SN Setup toy 0.23
Min SN Hold 1 0.58

Propagation Delay Equation: t,(Ci) = KpKyKr(tyy + kiaxCy)

Logic Schematic

SN =
CN : Q
c B
| Py {Peew
D=
ON ¢
CN Cc
©
C CN =

c
o
=
L
E
=
-

Mixed Sig
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DF111 K AMiL

CYX 1.0 micron CMOS Standard Cells

Description:

DF111 is a static, master-slave D flip-flop. RESET is asynchronous and active low. Outputs are buffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN D C|Q ON
—D ’ Q— L X X L H
B R Lt L H
_|Q H H H L
R - !
7 H X L | NC NC
NC = No Change
Equivalent Gates:................... 7.3
Bolt Syntax: ..........cccoooeninns Q QN .DF111 CDRN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 9.10 nA
"Cpq 125 pF

Power= (Static Ipp)(Vpp) + Cpd Vop® f
Note: C,q does not include interconnect capacitance.

Delay Characteristics:

S ‘_é Conditions: T = 25°C, Vpp = 5.0V, Typical Process _
Sh Delay (ns) Number of Fan-outs
£3 I To| e e (n';t/dr;(F) 2 : d
ax (0.14pF) (0.29pF) (0.60pF)
= c a toun 0.59 1.24 0.77 0.95 1.33
tonL 0.86 1.16 1.02 1.20 155
c N Tos 106 25 Tar 174
RN Q towL 1.37 1.16 1.54 1.71 2,06
RN oN toLy 0.76 1.13 0.92 1.09 1.43
Min C Width High ty 1.04
Min C Width Low ty 0.91
Min RN Width tw 212
Min D Setup teu 0.76
Min D Hold t, 0.00
Min RN Setup tsy 0.37
Min RN Hold th 1.40

Propagation Delay Equation: t,(Cy) = KpKyKr(tax + KtaxCp)
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AM1L
% SEMICONDUCTORS

DF111

Logic Schematic

CYX 1.0 micron CMOS Standard Cells
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10 micron
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DF121

CYX 1.0 micron CMOS Standard Cells

Description:

DF121 is a static, master-slave D flip-flop. SET and RESET are asynchronous and active low. Outputs are buffered and

change state on the rising edge of the clock.

AMIL
% SEMICONDUCTORS

Logic Symbol Truth Table Pin Loading
SN RN D C | Q ON
(5 L L X X |t L Ci
——{D [ al— L H X X H L (pF)
e H L X X L H D 0.06
DF121 H H L t{L H c | 017
ﬁJj) H H H 1 H L SN | 0.12
¢ H H X L |[NC NC RN | 0.13
IL=lilegal NC=No Change
Equivalent Gates:................... 8.0
Bolt Syntax:...........c..ccceecnnenne Q QN .DF121 C D RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 10.81 nA
"Coa 137 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp? f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kicix 2 4 8
From To (ns) (ns/pF) ©0.140F) 025pF) 0.600F)
c Q ton 0.61 1.25 0.79 0.98 1.36
trHL 0.89 1.16 1.05 1.22 1.58
[¢] QN trLn 1.33 1.20 1.50 1.68 2.04
torL 0.99 0.97 1.13 1.28 1.57
SN Q toLn 1.25 1.25 1.43 1.62 2.00
SN QN tomL 0.53 0.97 0.67 0.81 1.11
RN Q tpHL 1.33 1.16 1.50 1.67 2.02
RN QaN toLn 1.78 1.20 1.95 2.12 2.49
Min C Width High ty 1.1
Min C Width Low tw 0.88
Min RN Width Low ty 2.05
Min SN Width Low ty 1.07

(continued on next page)
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AMIL
% SEMICONDUCTORS

DF121

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From To (ns) {ns/pF)
(0.14pF) (0.29pF) (0.60pF)

Min D Setup tey 0.86

Min D Hold t 0.00

Min RN Setup [ 0.67 .

Min RN Hold t, 1.30

Min SN Setup tey 0.36

Min SN Hold t, 0.54

Propagation Delay Equation: t,(C\) = KpKyKr(tax + KigxCL)

Logic Schematic

RN >—
SN >— Dc < Q
C CN
N N
b > ’—{>o—@ Q
CN RN C c c d
o
3 .
CN =
£
RN =
CN
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DL531 K AML

GYX 1.0 micron GMOS Standard Cells

Description:
DL531 is a single-phase, unbuffered D latch with active low gate transparency and without SET or RESET.
Logic Symbol Truth Table Pin Loading
GN D | Q OGN
_Ip a— L L L H
-G L H H L
DL531 H X [NC NC
Qo
NC=No Change
Equivalent Gates:................... 2.2
Bolt Syntax:........cccoovvvenneennn, Q QN .DL531 D GN;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ = 85°C) 3.93 nA
"Coq 0.43 pF

Power= (Static Ipp) (Vpp) + Cpg Vpo? f

Note: C,q does not include interconnect capacitance.

Delay Characteristics:
—g: Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
o Delay (ns) Number of Fan-outs
0 Parameter tax Kdx 2 4 8
k>3 |From To ns ns/pF;
g (ns) (ns/pF) {0.14pF) {0.29pF) (0.60pF)
=l (D Q tpLn 0.67 1.20 0.84 1.02 1.39
touL 0.70 1.08 0.85 1.01 1.34
b aN tory 0.48 1.99 0.76 1.06 1.67
torL 0.36 1.36 0.55 0.75 117
GN Q toLn 0.83 1.20 1.00 1.18 1.54
topL 0.57 1.08 0.72 0.88 1.21
GN QN tpn 0.35 1.99 0.63 0.93 1.53
torL 0.52 1.36 0.71 0.91 1.32
Min GN Width Low ty 1.18
Min D Setup to 1.02
Min D Hold t, 0.00

For Q Delays: ton{CLia): Criany) = KeKyKrlta(Q) + (kig(Q) « CL{Q)) + (kgt(QN) « CLQN))]
toni(Criay Crany) = KeKvKrltar(Q) + (kigr(Q) » CLQ)) + (kig(QN) « CL(QN))]
For QN Delays:  t,(C) = KpKyKr(tyy + kiax C))
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E AMl DL531

CYX 1.0 micron CMOS Standard Cells

Logic Schematic

3 QN
GN

GN

GN@—[>O—G
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DL541

CYX 1.0 micron CMOS Standard Cells

Description:
DL541 is a single-phase, unbuffered D latch with active low gate transparency. RESET is active low.
Logic Symbol Truth Table Pin Loading
RN D GN| Q QN
—D Q— H L L L H
G
—q DL541 H H L H L
— Qp- H X H [NC NC
{?, L X X|L H
NC=No Change
Equivalent Gates.................... 3.5
Bolt Syntax:.............cccccvnnnnnne Q QN .DL541 D GN RN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 5.10 nA
Cpa 0.59 pF

Power= (Static Ipp)(Vpp) + Cpq Vop? f
Note: C,q does not include interconnect capacitance.

Delay Characteristics:

] ” .
g S) Conditions: T = 25°C, Vpp = 5.0V, Typical Process
S Delay (ns) Number of Fan-outs
£ '8 Parameter tax Kidx 2 4 8
=3~ (From To (ns) (ns/pF)
= (0.14pF) (0.29pF) (0.60pF)
D Q teLn 0.77 1.98 1.05 1.35 1.95
teHL 0.74 1.01 0.88 1.03 1.34
o oN tpLH ' 0.92 1.14 1.08 1.25 1.60
terL 0.92 1.1 1.08 1.24 1.58
GN Q tpL 0.82 1.98 1.10 1.40 2.00
tpuL 0.61 1.01 0.75 0.90 1.21
GN QN tpLH 0.79 1.14 0.95 1.12 1.47
tpHL 0.97 1.1 1.12 1.29 1.63
RN Q teHL 0.43 1.01 0.57 0.72 1.03
RN QN teLm 0.61 1.14 0.78 0.95 1.29
Min GN Width Low tw 1.40
Min RN Width Low ty 2.38
Min D Setup tu 1.35

(continued on next page)
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KMl DL541

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) ©140F) 029pF) (0.600F)
Min D Hold t 0.00
Min RN Setup teu 0.58
Min RN Hold t, 1.40

For Q Delays: tp(CL) = KPKVKT(‘GX + Kigx * CL)
For QN Delays: t,(Cy an), Criq) = KpKyKrlte (QN) + (ki {QN) CL(QN)) + (kiat(Q) CL(Q))]

Logic Schematic

RN@——!>O—
GN DO <l QN
- Ei% — oo
G
GNE>>——{>O—G

10 micron
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GN
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DL551 AMI
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Gells

Description:
DL551 is a single-phase, unbuffered D latch with active low gate transparency. SET is active low.
Logic Symbol Truth Table Pin Loading
i SN GN D|Q ON
S L X X H L
jg Q— H H X |NC NC
DL551 H L L L H
Qp- H L H H L
NC=No Change
Equivalent Gates.................... 3.0
Bolt Syntax: ............cccoeenene. Q QN .DL551 D GN SN;

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 8500) 4.77 nA
Cpq 0.47 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f
Note: Cq does not include interconnect capacitance.

Delay Characteristics:

©
c T _ .
S 5, Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Qv Delay (ns) Number of Fan-outs
€ S Parameter tax Kidx 2 4 8
== From To (ns) (ns/pF)
M= (0.14pF) (0.29pF) (0.60pF)
D Q tow 0.67 1.32 0.86 1.05 1.46
terL 0.71 1.12 0.87 1.04 1.38
D aN tpLH 0.91 1.20 1.08 1.26 1.63
(" ’ 0.80 0.98 0.94 1.09 1.39
GN Q toLn 0.72 1.32 0.91 1.10 1.51
tonL 0.58 1.12 0.74 0.91 1.25
GN QN toLn 0.78 1.20 0.95 1.13 1.50
terL 0.85 0.98 0.99 1.14 1.44
SN Q teLH 0.33 1.32 0.52 0.71 1.12
SN oN torL 0.47 0.98 0.61 0.75 1.05
Min GN Width Low ty 1.10
Min SN Width Low ty 1.40
Min D Setup tsy 1.05

(continued on next page)
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EAMli DL551

—
CYX 1.0 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Keax 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Min D Hold th 0.00
Min SN Setup tey 0.23
Min SN Hold th 0.70
For Q Delays: to(Cp) = KpKyKr(ta + kiax » C)

For QN Delays:  t,n(CLian) Cria) = KeKyKrltar(QN) + (kiae(@N) CLQN)) + (kia{Q) CL(Q))]
ton(Criany Cria) = KeKvKrltgs(QN) + (kigt(QN) CL(QN)) + (kg (Q) CL(Q))]

Logic Schematic

SN >
GN
D> je 3] Q
G G
©
X>O—@QN S
P
ow
£ o
GN o
=

9-37



DL561 AMI
% SEMICONDUCTORS

GYX 1.0 micron CMOS Standard Cells

Description:
DL561 is a single-phase, unbuffered D latch with active low gate transparency. RESET and SET are active low.
Logic Symbol Truth Table Pin Loading
SN RN D GN| Q QN
(L L L X X | It IL Ci
) L H X X H L (pF)
_ bS8 — H L X X|L H D | 007
G H NC N GN | 0.1
—Q HLs6T H X H C NC
& QD H H L L L H SN | 0.06
? H H H L H L RN | 0.06
NC=No Change IL = lllegal
Equivalent Gates:................... 3.6
Bolt Syntax: ............c..oovvnnne. Q QN .DL561 D GN RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 5.72 nA
Powers= (Static Ipp)(Vpp) + Cpg Vpp® f
TNote: de does not include interconnect capacitance.
c § Delay Characteristics:
g o Cor@ons: Ty =25°C, Vpp = 5.0V, Typical Process
€ % Delay (ns) Number of Fan-outs
a? Parameter tax Ktdx 2 4 8
S F<3 (From To (ns) (ns/pF)
= (0.14pF) (0.29pF) (0.60pF)
D Q toLH 0.80 1.36 1.00 1.20 1.61
terL 0.84 1.17 1.0 1.18 1.54
t 1.39 1.32 1.57 1.77 217
D oN t;:H,_ 1.26 1.18 1.43 1.60 1.96
GN Q teLm 0.82 1.36 1.01 1.21 - 163
ten 0.68 1.17 0.84 1.02 1.37
GN QN teLn 0.88 1.32 1.07 127 167
tpL 0.95 1.18 1.1 1.29 1.65
SN Q tpLH 0.33 1.36 0.52 0.72 1.14
SN QN tprL 0.46 1.18 0.63 0.81 1.17
RN Q thHL 0.59 1.17 0.76 0.93 1.29
RN QN teLn 0.79 1.32 0.98 1.18 1.58
Min GN Width Low ty 1.21

(continued on next page)
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AMI DL561
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) T 029 0.600F)
Min RN Width Low ty 0.93
Min SN Width Low ty 1.26
Min D Setup teu 1.20
Min D Hold th 0.00
Min SN Setup teu 0.23
Min SN Hold th 0.89
Min RN Setup tou 0.85
Min RN Hold th 0.20
For Q Delays: t5(CL) = KpKyKr(tax + Kiax + CL)

For QN Delays: tpm(Cl_(QN)s Criq) = KeKyKrlte,(QN) + (kg (QN) C_(QN)) + (ktdf(Q) CL(Q)
toni(CLian): Cria) = KpKyKrltar(QN) + (kigt(QN) CL(QN)) + (kig(Q) CLIQ))]

Logic Schematic

RN B> {>c
~’ ~0——@ QN

GN -
cg
) > > ) @0
D ow
ET
[})
Q X
G ,_E
G
GN
GN @—-{>0-7G
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DL641 E AMl

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
DL641 is a single-phase, buffered D latch with active low gate transparency. RESET is active low.

Logic Symbol Truth Table Pin Loading
RN D GN| Q QN
—D | o— H L L|L H
-G
M S
=1 Q
(F% > L X X|L H
NC=No Change
Equivalent Gates.................... 45
Bolt Syntax: ............c.c.oceeennnee Q QN .DL641 D GN RN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 7.00 nA
Tde 0.82 pF
Power= (Static IDD) (VDD) + de VDD2 f
Note: Cp,q does not include interconnect capacitance.
-l Delay Characteristics:
§ 4 Conditions: T = 25°C, Vpp = 5.0V, Typical Process
owm Delay (ns) Number of Fan-outs
ED Parameter tax Kiax 2 4 8
=3 |From To (ns) (ns/pF)
Ts (0.14pF) (0.29pF) (0.60pF)
D Q teLy 1.20 1.1 1.36 1.52 1.86
tom 1.1 0.82 1.23 1.35 1.60
t 0.94 1.16 1.10 1.27 1.63
D aN t:l;: 1.01 1.13 1.7 1.34 1.68
GN Q teLn 1.25 1.1 1.41 1.58 1.92
tpmL 0.98 0.82 1.10 1.22 1.47
GN QN tpn 0.81 1.16 0.97 1.14 1.50
teHL 1.06 1.13 1.22 1.39 1.73
RN Q tomL 0.84 0.82 0.96 1.08 1.33
RN QN teLn 0.67 1.16 0.83 1.00 1.35
Min GN Width High ty 0.35
Min GN Width Low th 0.91
Min RN Width Low tw 2.06

(continued on next page)
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EAML DL641

CYX 1.0 micron CMOS Standard Cells

f)elay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Min D Setup tsu 0.87
Min D Hold th 0.00
Min RN Setup tey 0.71
Min RN Hold th 1.31

Propagation Delay Equation: t,(Cy) = KpKyKr(tyy + kiaxC

Logic Schematic
RN @—{>o‘

QN

Mo
: Y
GN@—{>O—~G GN i

1.0 micron

T
c
=
o
o
X
=
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DL651 EAML

CYX 1.0 micron CMOS Standard Cells

Description:
DL651 is a single-phase, buffered D iatch with active low gate transparency. SET is active low.

Logic Symbol Truth Table Pin Loading
(5 SN GN D Q OGN
S L X X H L
—_g I Q— H H X |NC NC
= DL651 H L L L H
I Q - H L HI|H L
NC=No Change
Equivalent Gates.................... 4.2
Bolt Syntax:...........c.coccevvnnne. Q QN .DL651 D GN SN;
Power Characteristics:
Parameter Value Units
Staticlpp (T, = 85°C) 6.67 nA
Cpa 0.68 pF

Power= (Static Ipp)(Vpp) + Cpg Vop? f
Note: Cyq does not include interconnect capacitance.

i@l Delay Characteristics:
c L . .
] S-, Conditions: T, = 25°C, Vpp = 5.0V, Typical Process _
Lowm Delay (ns) Number of Fan-outs
ED Parameter tax Kyax 2 4 8
=48 |From To (ns) (ns/pF)
TS {0.14pF) (0.29pF) (0.60pF)
D Q toLH 1.07 1.12 1.22 1.39 1.73
tou 1.15 0.83 1.27 1.39 1.65
D aN ton 0.97 1.21 1.14 1.32 1.69
tomL 0.89 0.98 1.03 1.17 1.47
GN Q tpLy 1.1 1.12 1.27 1.44 1.78
torL 1.02 0.83 1.14 1.26 1.52
GN QN teLn 0.84 1.21 1.01 1.19 1.56
terL 0.93 0.98 1.07 1.22 1.52
SN Q tpLH 0.71 1.12 0.87 1.03 1.37
SN oN terL 0.53 0.98 0.67 0.82 1.12
Min GN Width High ty 0.33
Min GN Width Low th 0.80
Min SN Width Low ty 1.13

(continued on next page)
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AMI DL651
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) ©14F) 0.29F) 0.600F)
Min D Setup tou 0.78
Min D Hold t, 0.00
Min SN Setup tou 0.28
Min SN Hold th 0.59

Propagation Delay Equation: t,(C) = KpKyKr{tyx + kiaxCy)

Logic Schematic

SN
GN
o o {>c @) QN
G
{>G DO—@ Q
GN
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QAN
\\ \\\

DL661

CGYX 1.0 micron CMOS Standard Cells

Description:
DL661 is a single-phase, buffered D latch with active low gate transparency. RESET and SET are active low.

Logic Symbol Truth Table Pin Loading
SN RN D GN| Q QN
(J) L L X X |IL I Ci
3 L H X X H L (pF)
—P® |a— H L X X{L H D | 007
—G
DL661 H H X H | NC NC- GN [ 0.11
R |6 O— H H L L L H SN | 0.06
(f H H H L H L RN | 0.06
IL=lllegal NC=No Change
Equivalent Gates:................... 4.9
Bolt Syntax:...........ccoceevnenne. Q QN .DL661 D GN RN SN;
Power Characteristics:
Parameter Value Units :
Static Ipp (T = 85°C) 7.63 nA
Tde 0.78 pF
Power= (Static Ipp)(Vpp) + Cpg Vop® f
Note: Cpq does not include interconnect capacitance.
r-f Delay Characteristics:
g S’i Conditions: T, = 25°C, Vpp = 5.0V, Typical Process _
L’ Delay (ns) . Number of Fan-outs
g. -§ From To Perameter (trgé) (n';tl(;;(F) 2 i i
TS (0.14pF) {0.29pF) (0.60pF)
D Q teLn 1.21 1.1 1.37 1.54 1.88
tomL 1.29 0.82 1.41 1.53 1.79
o N | o8 1% 1o ps o4
GN Q o 1.23 1.1 1.38 1.55 1.89
tont 113 0.82 1.25 1.37 1.62
GN QN ten 0.96 1.22 113 1.31 1.68
tpHL 1.05 1.00 1.20 1.35 1.65
SN Q teLn 0.73 1.1 0.89 1.06 1.40
SN QN teHL 0.56 1.00 0.70 0.85 1.16
RN Q o 1.13 0.82 1.25 1.37 1.62
RN QN ten 0.96 1.22 1.14 1.32 1.69
Min GN Width High ty 0.33

{continued on next page)
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K AML DLGG1

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Celis

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
. (0.14pF) {0.29pF) (0.60pF)
Min GN Width Low to 0.91
Min RN Width Low t, 0.62
Min SN Width Low ty 1.37
Min D Setup tey 0.91
Min D Hold th 0.00
Min SN Setup tey 0.29
Min SN Hold t, 0.78
Min RN Setup ey 0.95
Min RN Hold tn 0.20

Propagation Delay Equation: t,(Cy) = KpKyKr(ty + kigx C1)

Logic Schematic

RN@-—[>O——
—(>o—4>o——@o
GN
> ©
SN o >o 3 QN gc
D& S
G EY
G ax
=
GN
GN\5>~—{>O—-G
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DLZ01

®
SEMICONDUCTORS

CYX 1.0 micron GMOS Standard Cells

Description:
DLZ01 is a single-phase, unbuffered D latch with active low gate transparency and with a dual-enable tri-state output.
Logic Symbol Truth Table Pin Loading
D GN E EN|(Q QN Z Ci
’ J) L L H X L H L (pF)
O H L X L H L H D 0.06
pE EqQ— L L L X|L H z GN | 0.12
—dG _ ap— H L X H H L y4 E 0.03
bLzol,) X H H L |NC NC NC EN | 0.04
X H L H|NC NC 2Z z 0.06
Z = High Impedance NC=No Change
Equivalent Gates:................... 3.5
Bolt Syntax:..........cccceeeernnnnne QQN Z.DLZ01 DE EN GN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 5.08 nA
TCpg 0.66 pF
Powers= (Static Ipp)(Vpp) + Cpa Vpp? f
Note: Cyq does not include interconnect capacitance.
-l Delay Characteristics:
§ 592, Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
owmw Delay (ns) Number of Fan-outs
ET Parameter tax Kidx 2 4 8
=34 (From To (ns) (ns/pF)
TS (0.14pF) (0.29pF) (0.60pF)
D Q toLH 0.82 1.18 0.99 1.17 1.53
torL 0.92 1.21 1.09 1.28 1.64
tp 0.64 1.98 0.92 1.22 1.82
D ON tpt: 0.47 1.36 0.66 0.87 1.28
D 2 toun 0.88 1.99 1.16 1.46 207
teHL 0.94 1.51 1.15 1.38 1.84
GN Q tpLH 0.96 1.18 1.13 1.30 1.66
torL 0.76 1.21 0.93 1.1 1.48
GN QaN toLH 0.48 1.98 0.76 1.05 1.66
torL 0.61 1.36 0.80 1.00 1.42
t 1.02 1.99 1.30 1.59 220
GN z t::: 0.77 1.51 0.99 | 1.21 1.67
4 0.12
E z oo 0.21

(continued on next page)
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KAML DLZ01

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 : 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
EN N 017
Min GN Width Low tw 1.28
Min D Setup teu 1.28
Min D Hold t, 0.00

For Q Delays: toin(CLiqy CLiany) = KpKvKrltg(Q) + (kigr(Q) « CL(Q)) + (kiat(QN) « CL(QN))]
toni(Cria) Criany) = KpKyKrltg(Q) + (kigi(Q) « CL(Q)) + (kg (QN) « CLQN))]

For QN Delays:  t,(C) = KpKyKr{ty + kiax C))

For Z Delays: tan(CLz) Cuiany) = KpKvKltar(Z) + (Kigr(Z) » CLZ)) + (Kiar(QN) « CL(QN))]
toni(Crzy Criany) = KpKyKrltsr(@) + (Ki(Z) « CL(Z)) + (Kigr(QN) « CLQN))]

Logic Schematic
EN
z
T
=
S5
E Sh
—&1 QN ED
GN Q X
=
JEN 1>c —@ Q
G G
GN
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DLZ11 E Al

CYX 1.0 micron CMOS Standard Cells

Description:
DLZ11 is a single-phase, unbuffered D latch with active low gate transparency and with a dual-enable tri-state output.
RESET is active low.

Logic Symbol Truth Table Pin Loading
RN D GN E EN| Q QN Z
H L L H X L H L Ci
H H L X L H L H (pF)
H L L L X L H z D 0.07
H H L X H H L V4 GN | 0.12
H X H H L |NC NC NC RN | 0.07
H X H L H |NC NC 2Z E 0.03
L X X H L L H L EN | 0.04
L X X L H L H 2 4 0.07
Z = High Impedance NC=No Change
Equivalent Gates:.. .43
Bolt Syntax: ...........c.cccenennee. Q QN Z .DLZ11 D E EN GN RN;
Power Characteristics:
Parameter Value Units
Staticlpp (T, = 85°C) 6.10 nA
TCpg 0.73 pF
=l Powers= (Static Ipp)(Vpp) + Cpg Vpp? f
§ E’ Note: Cpy does not include interconnect capacitance.
é % Delay Characteristics:
Q e Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
T~ s Delay (ns) Number of Fan-outs
Parameter tax Keax 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
D Q teLy 1.13 1.31 1.32 1.51 1.92
topy 1.01 1.25 1.19 1.38 1.76
D on | 060 o4 005 12 79
GN Q teLy 1.19 1.31 1.38 1.57 1.98
tomL 0.88 1.25 1.06 1.24 1.62
GN QN ten 0.59 1.98 0.87 1.16 1.77
thuy 0.75 1.84 1.01 1.29 1.85
RN Q tor 0.69 1.25 0.87 1.05 1.44
RN QN tpL 0.41 1.98 0.69 ) 0.99 1.59
AN z - v 202 tes 154 2at

(continued on next page)
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EAml DLZ11

CYX 1.0 micron GMOS Standard Cells

JDeIay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)

b 2 teLn 1.19 2.02 1.48 1.78 2.39
thHL 1.03 1.54 1.24 1.47 1.94

GN 2 teLH 1.25 2.02 1.54 1.84 245
tpHL 0.89 1.54 1.11 1.34 1.81

; z o 94

EN z s 017

Min GN Width Low ty 1.57

Min RN Width Low tw 1.05

Min D Setup tsy 1.51

Min D Hold th 0.00

Min RN Setup te 1.20

Min RN Hold th 0.28

For Q Delays: toin(CLiay Crany) = KeKyKrltar(Q) + (kiar(Q) « CL(Q)) + (kia(QN) « C (QN))]
tom(CLiay Crany) = KeKyKrltgr(Q) + (kiar(Q) « CL(Q)) + (kiar(QN) + C (QN))]

For QN Delays:  t,(C)) = KpKyKr(tyx + kiax C

For Z Delays: ton(Cuzy Criany) = KpKyKrltar(@) + (Kigr(2) « CL(Z)) + (Kai(QN) « CL(QN))] =
tonl(CLizy Criany) = KeKyKrlta(Z) + (Kiat(2) « CLIZ)) + (Kigr(QN) « CL(QN))] s
T v—
Logic Schematic E %
EN QX
=
RN > 4
GN
E
D > L/‘ = QN
G
G ‘{ >SO0——31 Q
GN
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Mixed Signal

EN21

CYX 1.0 micron CMOS Standard Cells

KAMI
B SEMICONDUCTORS

Description:
EN21 is a 2-input gate which performs the logical exclusive NOR (XNOR) function.
Logic Symbol Truth Table Pin Loading
A
B Q
EN21
Equivalent Gates:................... 1.9
Bolt Syntax:...........cc.ccoveceneane. Q .EN21 AB;
Power Characteristics:
Parameter Value Units
Staticlpp (T, = 85°C) 3.29 nA
"Cpg 0.27 pF

Power= (Static Ipp)(Vpp) + Cpq Vop© f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
t 0.36 247 0.74 1.08 1.83
Any Input Q o 0.50 1.03 0.64 0.79 111

Propagation Delay Equation: t(C)) = KpKyKr(tay + KiaxCo)
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AMI EN21
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Logic Schematic
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Mixed Signal

E021

CYX 1.0 micron CMOS Standard Cells

Description:

EO21 is a 2-input gate which performs the logical exclusive OR (XOR) function.

AMIL
%sswcomucmns

‘ Logic Symbol

Truth Table Pin Loading
A
s ) >
EO21
e 1.9

Bolt Syntax:...........c.ceoevveernnens Q .EO21AB;
Power Characteristics:
[Parameter ' Value Units
Static Ipp (T = 85°C) 2.04 nA
"Coa 0.30 pF

Power= (Static Ipp)(Vpp) + Cpy Vpp f
Note: Cpg does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

I-Jelay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
tp 0.58 1.97 0.86 1.16 1.76
Any Input Q ot 0.67 0.94 0.81 095 123

Propagation Delay Equation: t,(C) = KpKyKr(tgx + kiax C1)
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AMI E021
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Logic Schematic

LOGICAL

;EF_DOA_DJD@Q
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IBOTX1 K AMi

CYX 1.0 micron CMOS Standard Cells

Description:
IBO1X1 is a non-inverting, CMOS-level input buffer pad.
Logic Symbol Truth Table Pin Loading
1BO1X1 A Q Ci
|a[ PN Q Lt (pF)
PAD ( H | H A | 520
CMOS
Bolt Syntax:...........c.cccceneenne. Q .IBO1X1 A;

Power Characteristics:

Parameter Value Units
Static lDD (TJ = 85°C) 4.04 nA
Cpd 0.24 pF

Power= (Static lDD) (VDD) + de VDDZf
Note: de does not include interconnect capacitance.

c § Delay Characteristics: _
oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process
20 Delay (ns) Number of Fan-outs
g- g From To Perameter (t:;) (nI;(/(:;(F) 2 4 8
s (0.14pF) (0.29pF) (0.60pF)
A a teLm 0.61 0.87 0.74 0.87 1.14
tenL 0.46 073 0.57 0.67 0.90

Propagation Delay Equation: 1,(C|) = KpKyKy(tyy + kiax CD
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AMI IBO3X1
%SEMICDNDUCTORS

CGYX 1.0 micron CMOS Standard Cells

Description:
IBO3X1 is a non-inverting, CMOS-level input buffer pad with pull-up.

Logic Symbol Truth Table Pin Loading
Al Q
1B03X1 L L Ci
A| PIN Q H|H (pF)
T 1 PAD i UN | H A 5.47
CMOS
UN = Undriven Node
Bolt Syntax:............cc.cceeuveennn. Q .IBO3X1 A;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 4.55 nA
"Cpq 0.20 pF
Power= (Stath IDD)(VDD) + de VDDZf
TNote: de does not include interconnect capacitance.
Delay Characteristics: c ©
Conditions: T = 25°C, Vpp = 5.0V, Typical Process (<)
Delay (ns) Number of Fan-outs L0
Parameter tax Kidx 2 4 8 E 8
From To (ns) (ns/pF) ex
(0.14pF) (0.29pF) (0.60pF) =
A aQ ten 057 0.85 0.69 0.87 1.08
tpHL 0.43 0.69 0.53 063 0.84

Propagation Delay Equation: 1,(C) = KpKyKr{tay + kiax C1)
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IBO5X1 EAMlL

CYX 1.0 micron CMOS Standard Cells

Description:
IBO5X1 is a non-inverting, CMOS-level input buffer pad with pull-down.

Logic Symbol Truth Table Pin Loading
A Q
1BO5X1 L L Ci
_}_A PIN H [ H (pF)
PAD UNI| L A 5.45
CMOS
UN = Undriven Node

Bolt Syntax: ... Q .1BO5X1 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 4.23 nA

de 0.21 pF

Powers= (Static Ipp)(Vpp) + Cpq Vpp® f

Note: de does not include interconnect capacitance.
c I Delay Characteristics:
o g, Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Lo Delay (ns) Number of Fan-outs
g 8 Parameter tax Kidx 2 4 8

2 X

s From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)

A Q tom 0.58 0.86 0.70 0.83 1.09

teHL 0.44 0.70 0.54 0.65 0.86

Propagation Delay Equation: t,(C;) = KpKyKr(tyy + kigx CL)
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E AN IBO7X1

CYX 1.0 micron CMOS Standard Cells

Description:
IBO7X1 is a non-inverting, TTL-level input buffer pad.

Logic Symbol Truth Table Pin Loading
1BO7X1 A Q Ci
A| PN Q Lyt (pF)
7| PAD B H|H A | 519
TTL
Bolt Syntax:..........ccccoceveeenn. Q .IBO7X1 A;

Power Characteristics:

Parameter Value Units
Static Ipp (T = 85°C) 2.18 nA
"Coq 0.18 pF

Power= (Static Ipp)(Vpp) + Cpqg Vpp? f
Note: de does not include interconnect capacitance.

Delay Characteristics:

I
Conditions: T, = 25°C, Vpp, = 5.0V, Typical Process 5 S,
Delay (ns) Number of Fan-outs L0
Parameter tax Keax 2 4 8 g °
From To (ns) (ns/pF) =X
{0.14pF) (0.29pF) (0.60pF) =
A a tory 0.67 1.16 0.84 1.01 1.36
tore 061 0.82 0.73 0.85 1.10

Propagation Delay Equation: t,(C;) = KpKyKr(tyy + kiax C1)
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IBO9X1 F AM

f &
i SEMICONDUCTORS

CYX 1.0 micron CMQS Standard Cells

Description:

IB09X1 is a non-inverting, TTL-level input buffer pad with pull-up.

Logic Symbol Truth Table Pin Loading

Al Q
1B0O9X1 L L Ci
Al PIN Q H | H (PF)
T PAD I~ UN| H A 5.43
TTL
UN = Undriven Node

Bolt Syntax: .............ccooenennnne. Q .IBO9X1 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 2.69 nA

"Cpq 0.17 pF

Power= (Static IDD) (VDD) + de V002 f

Note: Cpq does not include interconnect capacitance.
c Il Delay Characteristics:
o S, Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
20 Delay (ns) Number of Fan-outs
g ?2 Parameter 14 Ktax 2 4 8
- S From To (ns) (ns/pF) ©.14F) 029) (0.600F)

A Q toLy 0.66 1.15 0.82 0.99 1.34

towL 0.59 0.81 0.71 0.83 1.07

Propagation Delay Equation: t,(C;) = KpKyKr{tay + kiax CD
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EAMl IBOBX1

CYX 1.0 micron CMOS Standard Cells

Description:
IBOBX1 is a non-inverting, TTL-level input buffer pad with pull-down.

Logic Symbol Truth Table Pin Loading
Al Q
1BOBX1 L L Ci
|A| PIN E > Q. H|H (PF)
PAD UN| L A 5.43
TTL 1%
UN = Undriven Node
Bolt Syntax:............cccccevcvnenne Q .IBOBX1 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.37 nA
"Cpa 0.18 pF
Powers= (Static Ipp)(Vpp) + Cpa Vpp? f
Note: Cpg does not include interconnect capacitance.
Delay Characteristics: - ©
Conditions: T = 25°C, Vpp = 5.0V, Typical Process (<) S,
Delay (ns) Number of Fan-outs Lv
Parameter tax Kidx 2 4 8 E 8
From To (ns) (ns/pF) ex
(0.14pF) (0.29pF) (0.60pF) s
A a tpiw 0.67 1.16 0.83 1.01 1.36
teHL 0.61 0.82 0.73 0.85 1.10

Propagation Delay Equation: 1,(C|) = KpKyKr(tgy + kigx C1)

9-59



IBODX1 AMIL
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
IBODX1 is a non-inverting, CMOS-level Schmitt trigger input buffer pad with voltage hysteresis.

Logic Symbol Truth Table Pin Loading
1BODX1 A Q Ci
Al PIN Q L|tL (pF)
T PAD - H H A 5.18

CMOSs

Bolt Syntax: ...........cccceevrnnen. Q .IBODX1 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85°C) 3.48 nA

"Cpq 0.42 pF

Power= (Static IDD)(VDD) + de VD[)2 f
Ng&ez Cpq does not include interconnect capacitance.

c @l Delay Characteristics:

() E-, Conditions: T = 25°C, Vpp = 5.0V, Typical Process

20 Delay (ns) Number of Fan-outs

g 8 Parameter tix Kidx 2 4 8

=N (From To (ns) (ns/pF)

=] (0.14pF) (0.29pF) {0.60pF)
A a toy 2.02 1.02 217 2.32 2,63
topL 1.65 0.84 177 1.89 2.15

Propagation Delay Equation: t,(Cy) = KpKyKr(tyx + kiax C1)
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IB30X1

CYX 1.0 micron CMOS Standard Cells

/ ®
# SEMICONDUCTORS

Description:
IB30X1 is a non-inverting, TTL-level Schmitt trigger input buffer pad with voltage hysteresis.

Logic Symbol Truth Table Pin Loading
1B30X1 A Q Ci
Al PIN Q Lt PP
71 PAD b B H| H A | 531
TL
Bolt Syntax:.............ccccvvuennee Q .IB30X1 A;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 257 nA
"Coq 0.40 pF

Power= (Static Ipp)(Vpp) + Cpqg Vop? f
Note: Cpq does not include interconnect capacitance.

c [l Delay Characteristics:
S5 Conditions: T = 25°C, Vpp = 5.0V, Typical Process
f'E-’ g Delay (ns) Number of Fan-outs
oS . . Parameter tax ktdxF 2 4 8
s rom ° (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
A a toLy 1.45 1.23 1.62 1.81 2.18
tort 1.53 1.20 1.70 1.88 2.24

Propagation Delay Equation: t,(C) = KpKyKr(tyy + kigx C1)
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AMI 1ID2
%SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
IID2 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading
A Q Al Q Ci
D2 L L (pF)
H H A 0.11
A Q
ID2
Equivalent Gates:................... 1.6
Bolt Syntax:...........ccecenveenrenns Q .1ID2 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.80 nA
Cpd 0.23 pF
Power= (Static Ipp)(Vpp) + Cpd Vop® f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics: - 'cé
Conditions: T = 25°C, Vpp = 5.0V, Typical Process oo
Delay (ns) Number of Fan-outs L
Parameter tax Kidx 2 4 8 g g
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) - s
A a tpn 0.23 0.57 0.31 0.39 0.57
torL 0.25 0.45 0.32 038 0.52

Propagation Delay Equation: t,(Cy) = KpKyKr(tax + kigx CU
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IID4 Kk AMl

CYX 1.0 micron CMOS Standard Cells

Description:
1ID4 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading
A Q A Q Ci
iD4 L | L (pF)
H H A 0.1
A Q
1D4

Equivalent Gates:................... 2.2

Bolt Syntax:..........ccccoceevvvnnnns Q .1ID4 A;

Power Characteristics:

Parameter Value Units

Static IDD (TJ = 85°C) 5.70 nA

"Coq 0.39 pF

Power= (Static Ipp)(Vpp) + Cpa Vop® f

Note: Cpq does not include interconnect capacitance.
c [l Delay Characteristics:
05 Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
°o J DD
v Delay (ns) Number of Fan-outs
g 'q:, Parameter tax Kidx 2 4 8
TS From To (ns) (ns/pF) (0.14pF) (0.290F) (0.60pF)

A a ton 0.29 0.31 0.33 0.38 0.47

tonL 0.32 0.28 0.36 0.40 0.49

Propagation Delay Equation: t,(C;) = KpKyKr(tax + Kiax CL)
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AMIL
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Celis

Description:

1ID6 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading

A Q Al Q Ci
> 1ID6 L|L (PF)
H H A 0.1
A —C{>o— Q
1ID6

Equivalent Gates:.................. 2.6

Bolt Syntax: .........c.ccccevenreenne Q .ID6 A;

Power Characteristics:

Parameter Value Units

Static IDD (TJ = 8500) 7.60 nA

TCpq 0.58 pF
Power= (Static Ipp)(Vpp) + Cpa Vpp? f

Note: C,y does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kedx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
A a tpn 0.35 0.22 0.38 0.41 0.48
torL 0.39 0.22 0.42 0.45 052

Propagation Delay Equation: 1,(C)) = KpKyKr(tyy + kiax C1)
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Yy ®
SEMICONDUCTORS

INV1

CYX 1.0 micron CMOS Standard Cells

Description:
INV1 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading
A —{>o— Q AlQ Ci
INV1 L | H ol
H L A 0.06
A —4>i Q
INV1

Equivalent Gates:................... 0.8

Bolt Syntax: ...........ccocceeinnnee. Q .INV1 A;

Power Characteristics:

[Parameter Value Units

Static Ipp (T, = 85°C) 0.95 nA

Cpd 0.06 pF

Power= (Static Ipp)(Vpp) + Cpg Vop? f

Note: Cpq does not include interconnect capacitance.
- Il Delay Characteristics:
o E, Conditions: T = 25°C, Vpp = 5.0V, Typical Process
2» Delay (ns) Number of Fan-outs
S g Parameter tax Keax 2 4 8
- S From To (ns) (ns/pF) ©120F) 029F) (0.600F)

A a teLn 0.14 1.12 0.30 0.46 0.81

tonL 0.12 0.85 0.24 0.36 0.62

Propagation Delay Equation: 1,(Cy) = KpKyKr(tgy + kigx C0)

9-66



AMI INV2
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
INV2 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading

A —‘>ow Q AlQ Ci
INV2 (pF)
H| L A | ot
A ‘4>— Q
INV2

l_
I

Equivalent Gates:................... 1.0

Bolt Syntax:.............cocceeeenne Q.INV2 A;

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 85°C) 1.90 nA
Tde 0.13 pF

Power= (Static Ipp)(Vpp) + Cpa Vop® f
1’Note: de does not include interconnect capacitance.

Delay Characteristics: c ©
Conditions: T = 25°C, Vpp = 5.0V, Typical Process o E)
Delay (ns) Number of Fan-outs 20
Parameter tax Kidx 2 4 8 g 8
From To (ns) (ns/pF) =2
(0.14pF) (0.29pF) (0.60pF) =
A a teLn 0.14 0.57 0.22 0.30 0.48
tonL 0.1 0.47 0.18 0.25 0.39

Propagation Delay Equation: t,(C|) = KpKyKr(tyy + kiax C)

9-67




INV3 AMI
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
INV3 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading

A | > >—Q Al Q Ci
INV3 H

(pF)

H L A 0.16
Ad > _a
INV3

Equivalent Gates:... .
Bolt Syntax:..........cccoevvvvennnnnn.

-

1.4
Q .INV3 A;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 2.85 nA
TCpq 0.13 pF

Power= (Static Ipp) (Vpp) + Cpqg Vop® f
1'Note: Cpqg does not include interconnect capacitance.

c § Delay Characteristics: '
oo Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
L0 Delay (ns) Number of Fan-outs
g- g From To Parameter (t:;) (nl:/‘;;(F) 2 4 8
s (0.14pF) (0.29pF) (0.60pF)
A Q toLn 0.12 0.40 0.17 0.23 0.35
tpHL 0.09 0.34 0.14 0.19 0.29

Propagation Delay Equation: t,(Cy) = KpKyKr({tyy + kigx Cp)
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AMI INV4
%SEMICONDU(‘HUHS

CYX 1.0 micron CMOS Standard Cells

Description:
INV4 is an inverter which performs the logical NOT function.

ﬁ.ogic Symbol Truth Table Pin Loading
Ci

A —[>o— Q A
INV4 (pF)
H| L A | 022
A —4>‘ Q
INV4

Equivalent Gates:.................. 1.7
Bolt Syntax:..........ccccocveenene Q .INV4 A;

-
o

Power Characteristics:

Parameter Value Units
Static lDD (TJ = 85°C) 3.80 nA
"Coa 0.13 pF

; 2
Powers= (Static Ipp)(Vpp) + Cpa Voo~ f
Note: Cpg does not include interconnect capacitance.

Delay Characteristics: c ©
Conditions: T = 25°C, Vpp = 5.0V, Typical Process o ‘é,
Delay (ns) Number of Fan-outs 29
Parameter tax Kdx ) 4 8 E '8
From To (ns) {ns/pF) Qx
(0.14pF) (0.29pF) (0.60pF) =
A a teLn 0.1 0.31 0.15 0.20 0.29
tenL 0.08 0.28 0.12 0.16 0.24

Propagation Delay Equation: t,(C) = KpKyKr(tyy + Kiax CL)

9-69



INV5 AMI
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
INV5 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading

A —‘>o- Q AlQ Ci
INV5 L | H (pF)
H|L A | 026
A —4>i Q
INV5

Equivalent Gates:.. .
Bolt Syntax:.........ccoecevicinnns Q .INV5S A;

Power Characteristics:

Parameter Value Units
Static Ibp (TJ =85°C) 4.75 nA
"Cpq 0.16 pF

Power= (Static lpp)(Vpp) + Cpa Vpp? f
Note: de does not include interconnect capacitance.

c § Delay Characteristics: .
oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Lo Delay (ns) Number of Fan-outs
g E’ From To Farameter (t:;() (nI;t/gF) 2 4 8
TS (0.14pF) (0.29pF) (0.60pF)
A R [ 0.1 0.25 0.14 0.18 0.26
tont 0.08 0.23 0.11 0.14 0.21

Propagation Delay Equation: t,(Cy) = KpKyKr({tyy + Kigx CL)
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AMIL INV6
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
INV6 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading

A Q A Q Ci
> INVE (pF)
H|L A | o032
A ‘4>— Q
INV6

Equivalent Gates:................. 2.0
Bolt Syntax: ..........ccoccovurenne Q .INV6 A;

-
I

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 8500) 5.70 nA
Cpq 0.22 pF

Power= (Static Ipp)(Vpp) + Cpa Vop® f
1’Note: de does not include interconnect capacitance.

Delay Characteristics: c ©

Conditions: T = 25°C, Vpp = 5.0V, Typical Process o 5-,

Delay (ns) Number of Fan-outs L2m

Parameter tax Kidx 2 4 8 g §

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) - =
A Q teLn 0.11 0.21 0.14 017 0.24
ter 0.08 0.19 0.1 0.14 0.20

Propagation Delay Equation: t,(Cp) = KpKyKr{tgy + kiax CL)
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1001X1 EAMl

CYX 1.0 micron CMOS Standard Cells

Description:
1001X1 is a 1mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output.
Logic Symbol Truth Table Pin Loading
A EN|[I0O| Q
__|EN 1001X1 L L L L
A QO PIN |IO H L J|H]|H
] PAD X H|lL|L
Q
] 4 E X H|H/|H
TTL
X H [UN| X
UN = Undriven Node

Bolt Syntax:................ccc..oo. 10 Q .1001X1 AEN;

Power Characteristics:

|Parameter Value Units
Static Ipp (T, = 85°C) 19.85 nA
de 8.14 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp? f
Note: Cq does not include interconnect capacitance.

Input Delay Characteristics:

g g_) Conditions: T = 25°C, Vpp = 5.0V, Typical Process
S? Delay (ns) Number of Fan-outs
£ g Parameter tx Kieix 2 4 8
=R |From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
= 0 Q oLy 0.67 1.15 0.84 1.01 1.36
tpHL 0.61 0.83 0.73 0.85 1.10

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kteix 25 50 75 100
From To (ns) (ns/pF)
A 1o toLn 0.00 0.32 8.09 16.17 24.26 32.34
() 0.00 0.41 10.29 20.58 30.87 4.15
EN 10 tu 0.85
tz 0.46
tzy 0.19 0.32 8.27 16.36 24.44 32,53
tn 0.00 0.41 10.29 20.58 30.87 41,15

Propagation Delay Equation: 1,(C|) = KpKyKr(tax + K1axCD
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KAMIL 1001X2

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Gells

Description:
1001X2 is a 2mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output.
Logic Symbol Truth Table Pin Loading
A EN|IO | Q
_|EN 1001X2 L L L L
A >. PIN 10 H L H H
a H PAD X H|L|L
‘ m X H H H
X H |UN| X
UN = Undriven Node
Bolt Syntax:..............cccoeeeene 10 Q .I001X2 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 19.85 nA
Cpd 8.26 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp? f
TNote: Cpq does not include interconnect capacitance.

Input Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process 5 g

Delay (ns) Number of Fan-outs E_'S n

Parameter tax Kidx 2 4 8 £ 8

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) = é
0 Q toLn 0.68 1.16 0.84 1.01 1.37
oL 0.61 0.81 0.73 0.85 1.10

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 [ 0.23 0.16 427 8.31 12.35 16.39
tpnL 0.34 0.21 5.48 10.61 15.75 20.89
EN 10 thz 1.02
tz 057
tZH 0.42 0.16 4.46 8.50 1254 16.57
t 0.38 0.21 5.52 10.66 15.80 20.93

Propagation Delay Equation: t,(C) = KpKyKr(tax + kiaxCL
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1001X3 KEAML

CYX 1.0 micron CMOS Standard Cells

Description:
1001X3 is a 4mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output.

Logic Symbol Truth Table Pin Loading
1001X3 A ENJIO|Q
—EN o, L L |L|C
A PIN 10
— > PAD HoLpHH
|a < E X HJ]L]|L
TTL X H H H
X H JUN| X
UN = Undriven Node

Bolt Syntax:.........c..cccoeees 10 Q .I001X3 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 19.85 nA
"Cpa 8.47 pF

Powers= (Static Ipp)(Vpp) + Cpq Voo f
Note: C,q does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
10 aQ ton 0.68 1.15 0.85 1.02 1.37
tonL 0.62 0.82 0.74 0.86 1.11

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typicai Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLn 0.52 0.08 254 456 6.58 8.59
tonL 0.87 0.10 3.44 6.02 8.59 1.17
EN 10 thz 1.36
7 0.77
(ZH 0.70 0.08 272 474 6.76 8.78
tn 0.1 0.10 348 6.06 8.63 11.21

Propagation Delay Equation: t,(Cp) = KpKyKr(tyx + kiaxCo)
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1003X1 EAML

CYX 1.0 micron CMOS Standard Cells

Description:
1003X1 is a TmA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output.

Logic Symbol Truth Table Pin Loading
A EN[IO | Q
__|EN 1003X1 L L L L
A Q PIN |10 H L |H/|H
PAD
_la I E X H L L
' CMOS X H|H|H
X H |UN | X
UN = Undriven Node

Bolt Syntax:.........ccoceeeerinninnnne 10 Q .1003X1 AEN;

Power Characteristics:

[Parameter Value Units
Static IDD (TJ = 85°C) 21.71 nA
"Coq 8.22 pF

Power= (Static Ipp)(Vpp) + Cpa Voo f
Note: de does not include interconnect capacitance.

Input Delay Characteristics:

©

5 5 Conditions: T = 25°C, Vpp = 5.0V, Typical Process

8o Delay (ns) Number of Fan-outs

£ Parameter tax Kedx 2 4 8

=~ |From To (ns) (ns/pF)

TS (0.14pF) {0.29pF) (0.60pF)
0 a toLn 0.62 0.86 0.75 0.88 1.14

tor, 0.47 0.72 0.57 068 0.90

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter| tax Ktax 25 50 75 100
From To (ns) (ns/pF)
A 10 toLy 0.00 0.59 14.83 29.66 44.48 59.31
tprL 0.02 0.28 6.92 13.83 20.74 27.65
EN 1o tz 0.85
tz 0.46
tzn 0.00 0.59 14.83 29.66 44.48 59.31
tz 0.06 0.28 6.97 13.88 20.78 27.69

Propagation Delay Equation: t,(C) = KpKyKr(tay + kiaxC)
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E AMl 1003X2

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
1003X2 is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output.
Logic Symbol Truth Table Pin Loading
A EN|IO | Q
_|EN 1003X2 L L L L
A b PIN 10 H L H H
PAD X H L L
g |
= X H H H
CMOS X H|UN| X
UN = Undriven Node

Bolt Syntax: ... 10 Q .I003X2 AEN,;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 21.71 nA
"Cpq 8.34 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp? f
Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics: c 'g

Conditions: T = 25°C, Vpp = 5.0V, Typical Process oo

Delay (ns) Number of Fan-outs L0

Parameter tax Kidx 2 4 8 g §

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) - =
0 a teLn 0.62 0.85 0.74 087 1.13
torL 0.47 0.69 0.57 067 0.88

Output Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 toLm 0.00 0.30 7.41 14,82 2223 29.64
0.45 0.14 3.90 7.35 1081 14.26
EN 10 thz 1.02
t s 0.57
toy 0.16 0.30 7.57 14.98 2238 20.79
tZL 0.49 0.14 3.94 7.40 10.85 14.30

Propagation Delay Equation: t,(C)) = KpKyKr(tyy + kiaxCD

9-77



1003X3 tAM

®
& SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
1003X3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output.

Logic Symbol Truth Table Pin Loading
A EN| IO ]| Q
_|EN 1003X3 L L|{L]|L
A b PIN 10 H L H H
q | I - PAD X H|L|L
< CMOS X H H H
X H |UN| X

UN = Undriven Node

Bolt Syntax:...........ccccocevinee 10 Q .I003X3 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 21.71 nA
TCpq 8.52 pF

: 2
Power= (Static Ipp)(Vpp) + Cpq Vop© f
Note: de does not include interconnect capacitance.

- § Input Delay Characteristics: _
oo Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process
Lo Delay (ns) Number of Fan-outs
g- g From To Perameter (t:;) (n};t/(gF) 2 ¢ 8
s (0.14pF) (0.29pF) (0.60pF)
0 o [ 0.58 0.86 0.70 0.83 1.09
[y 0.44 0.71 0.54 0.64 0.86

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

[— e p—
Delay (ns) Capacitive Load (pF)
Parameter tax Keaix 25 50 75 100
From To (ns) (ns/pF)
A 10 toLn 0.40 0.15 a1 7.81 11.52 15.22
thHL 0.90 0.07 2.63 4.36 6.09 7.82
EN 10 bz 1.36
ty 0.77
tZH 0.59 0.15 4.29 8.00 11.70 15.40
t 0.94 0.07 2.67 4.40 6.14 7.87

Propagation Delay Equation: t,(C\) = KpKyKr(tyx + kigxCL)
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103CX1 EAM

CYX 1.0 micron CMOS Standard Cells

Description:
IO3CX1 is a TmA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-
down input.
Logic Symbol Truth Table Pin Loading
A EN|IO]| Q
E 103CX1 L L L L
A PIN IO H L |HI|H
P PAD
—m P X H|L|L
i X H H H
CMmos X H|UN| L
UN = Undriven Node
Bolt Syntax: .............cocooenene, 10 Q .I03CX1 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 21.90 nA
Tde 8.40 pF

Power= (Static Ipp)(Vpp) + Cpqg Vpp® |
Note: Cpq does not include interconnect capacitance.

= ‘é Input Delay Characteristics:

oo Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

g %) Delay (ns) Number of Fan-outs

P Parameter tax Kidx 2 4 8

XN |From To (ns) (ns/pF)

= (0.14pF) (0.29pF) (0.60pF)
10 Q tpLn 0.63 0.83 0.75 0.87 1.13
top 0.49 0.66 0.58 0.68 0.88

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 teLn 0.00 0.60 15.04 30.07 45.11 60.14
tprL 0.00 0.27 6.74 13.48 20.22 26.96
EN 10 tyz 0.82
t2 0.46
ton 0.00 0.60 15.04 30.07 45.11 60.14
ty 0.16 0.27 6.90 13.64 20.38 27.12

Propagation Delay Equation: t,(C) = KpKyKr(tax + KigxCp)
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EAMl 103CX2

CYX 1.0 micron CMOS Standard Celis

Description:

I03CX2 is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-
down input.

Logic Symbol Truth Table Pin Loading
A EN|[IO]| Q
T E A 103CX2 L L L L
Ta ’ PIN IO H L |H]|H
i 4 E PAD X H|lL|L
Q X H H H
N CMOS X H |UN| L
UN = Undriven Node
Bolt Syntax:.......c..coccoevvininnne 10 Q.I03CX2 AEN;

Power Characteristics:

Parameter Value Units
Static IDD (TJ =85°C) 1 21.90 nA
Cpg 8.51 pF

Power= (Static Ipp)(Vpp) + Cpa Vob f
Note: Cpy does not include interconnect capacitance.

Input Delay Characteristics:

®

cc

Conditions: T = 25°C, Vpp = 5.0V, Typical Process oo

— [$)

Delay (ns) Number of Fan-outs ‘e g

Parameter tax Kedix 2 4 8 o ¢>1<>

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) TE
10 Q toL 0.63 0.83 0.75 0.87 113
tort 0.49 0.65 0.58 0.68 0.87

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax ktdx 25 50 75 100
From To (ns) (ns/pF)
A 1o touy 0.00 0.30 7.45 14.91 2237 29.83
C e 0.47 0.14 3.88 7.29 10.70 14.11
EN 10 tz 0.99
tz 0.56
ton 0.20 0.30 7.65 15.11 2257 30.03
tz 0.54 0.14 3.95 7.36 1077 14.18

Propagation Delay Equation: t,(C}) = KpKyKr(tyx + kiaxC)
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103CX3 E AML

CYX 1.0 micron CMOS Standard Cells

Description:

I03CX3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-
down input.

Logic Symbol Truth Table Pin Loading
A EN{ IO | Q
e loscxs L L]|L]|L
Al PIN H L H H
| Q E PAD X H|lL|L
X H H H
v CMOS X H {UN| L
UN = Undriven Node
Bolt Syntax: ...........ccooveerneene 10 Q.I03CX3 AEN;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, =85° C) 21.90 nA
Tcpd 8.76 pF

Power= (Static lpp)(Vpp) + Cpg Vpp? |
Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Belay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To () (ns/pF) (0.14pF) (0.29pF) (0.60pF)
1o Q toLy 0.63 0.84 0.75 0.88 1.13
ton 0.49 0.66 0.58 0.68 0.88

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 teLn 0.39 0.15 a1 7.82 11.54 15.25
tonL 0.90 0.07 2,62 4.34 6.06 7.78
EN 10 tyz 1.35
tz 0.78
tzn 0.60 0.15 431 8.03 11.75 15.46
ty 0.95 0.07 267 4.38 6.10 7.82

Propagation Delay Equation: t,(C) = KpKyKr(tax + kigxC
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EAMl 103CX3

CYX 1.0 micron CMOS Standard Cells

Logic Schematic
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103FX1 KEAMI

CYX 1.0 micron CMOS Standard Cells

Description:
IO3FX1isa 1mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output and pull-down

input. :
Logic Symbol Truth Table Pin Loading
N A EN|IO ]| Q
ENOD I03FX1 L L L L
TaA ’ PIN [lO] H L|H]|H
i Q E PAD X H|L|L
X H H H
NV TTL X H |UN| L
UN = Undriven Node
Bolt Syntax:..............cecverennnne. 10 Q .IO3FX1 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (Ty=85°C) 20.04 nA
"Coq 8.35 pF

- i 2
Power= (Static Ipp)(Vpp) + Cpq Vbp“
Note: Cpq does not include interconnect capacitance.

c 8 Input Delay Characteristics:

oo Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

3] —

é g Delay (ns) Number of Fan-outs

a2 Parameter tax Kidx 2 4 8

SR8 |From To (ns) (ns/pF)

= (0.14pF) (0.29pF) (0.60pF)
0 a teu 0.74 1.15 0.90 1.07 1.42
torL 0.68 0.78 0.79 0.91 1.15

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A 10 tpL 0.00 0.33 8.17 16.33 24.50 32.67
torL 0.00 0.40 10.09 20.17 30.26 40.35
EN 10 thz 0.82
t 0.46
toy 0.07 0.33 8.23 16.40 24.57 3273
tz 0.00 0.40 10.09 20.17 30.26 40.35

Propagation Delay Equation: t,(C;) = KpKyKr(tgy + KiaxCL)
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E Ml I03FX2

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
IO3FX2 is a 2mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output and pull-down
input.

Logic Symbol Truth Table Pin Loading
, A EN|I10]| Q
N I03FX2 T LT
Ta > PIN |IO] H L |H|H
i Q E PAD X H|L|L
X H/|H|H
< TTL X HJ|UN| L
UN = Undriven Node
Bolt Syntax:...........cccoecvenenen. 10 Q .IO3FX2 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (Ty =85° C) 20.04 nA
TCpg 8.46 pF

Power= (Static Ipp)(Vpp) + Cpd Vbp? f
TNote: Cpq does not include interconnect capacitance.

Input Delay Characteristics: c S
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process Oo
- o

Delay (ns) Number of Fan-outs E g

Parameter tax Kiax 2 4 8 of

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) =
10 a ten 0.74 1.16 0.90 1.08 1.43
teHL 0.68 0.78 0.79 0.91 1.15

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 ton 0.14 0.16 421 8.29 12.36 16.44
tenL 0.27 0.20 5.38 10.48 15.58 20.68
EN 10 tiz 0.99
tz 0.56
tzn 0.35 0.16 4.43 8.50 1258 16.65
tz 0.35 0.20 5.45 10.55 15.65 20.76

Propagation Delay Equation: t,(C) = KpKyKr(tyy + kiaxCL
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103FX3 E AMl

CYX 1.0 micron CMOS Standard Cells

Description:
I03FX3 is a 4mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output and pull-down

input.
Logic Symbol Truth Table Pin Loading
A EN) IO} Q
1 E O 103FX3 L L L L
T ’ PN Jio] H L |H|H
- ‘ E PAD X H|L|L
Q X H|HI|H
Ve TTL X H JUN| L
UN = Undriven Node
Bolt Syntax: ............ccccceveennen 10 Q .I03FX3 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 20.05 nA
Cpq 8.70 pF

Power= (Static Ipp)(Vpp) + Cpq Vop® f
TNote: Cpq does not include interconnect capacitance.

c 8 Input Delay Characteristics:

co Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process

o -

g (g Delay (ns) Number of Fan-outs

) Parameter tax Kidx 2 4 8

=2 |From To (ns) (ns/pF)

b= (0.14pF) (0.29pF) (0.60pF)
10 a toLy 0.75 1.15 0.91 1.08 1.43
tonL 0.69 0.79 0.80 0.92 1.16

Output Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (p!?)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 1o toyw 0.40 0.08 245 4.49 6.54 8.58
tonL 0.81 0.10 3.39 5.96 8.54 1.1
EN 10 trz 1.34
tz 0.78
tzn 0.61 0.08 2.65 4.70 6.74 8.79
ta 0.86 0.10 3.44 6.01 8.59 11.16

Propagation Delay Equation: t,(Cy) = KpKyKr(tay + kigxCD
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1041X1 - EAML

CYX 1.0 micron GMOS Standard Cells

Description:
1041X1 is a 1mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.
Logic Symbol Truth Table Pin Loading
A EN|IO ]| Q
] E A 1041X1 L L L L
—x > PIN |io H L |H[H
PAD || X HJ|L]|L
— Q H X H|H[H
T X H|UN| H
UN = Undriven Node

Bolt Syntax:..........ccccccvvennen. 10 Q .1041X1 AEN;

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 85° C) 20.36 nA
"Coq 8.30 pF

Power= (Static Ipp)(Vpp) + Cpqg Vop? f
JrNote: Cpq does not include interconnect capacitance.

c 2 Input Delay Characteristics:

oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process

o

é g Delay (ns) Number of Fan-outs

o2 Parameter tax Kiax 2 4 8

XN |From To (ns) (ns/pF)

= (0.14pF) (0.29pF) (0.60pF)
1o Q teLn 0.67 1.15 0.84 1.01 1.36
torL 0.61 0.81 0.72 0.84 1.09

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 (. 0.00 0.31 7.84 15.69 2353 31.37
tomL 0.00 0.41 10.36 20.73 31.09 41.46
EN 10 tuz 0.82
tz 0.47
ton 10.15 0.31 18.00 25.84 33.68 4153
tz 0.00 0.41 10.36 2073 31.09 41.46

Propagation Delay Equation: 1,(Cp) = KpKyKr(tgx + kiaxCp
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EAML 1041X2

CYX 1.0 micron CMOS Standard Cells

Description:

1041X2 is a 2mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.

Logic Symbol Truth Table Pin Loading
A EN|I1O0]| Q
Tend 1041X2 L L | L]|L
- > / PN 1o H L|H|H
PAD [ | X H|L|L
5 E X H|H]|H
TTL X HIuUN|H
UN = Undriven Node

BoltSyntax:..............ccoeoene 10 Q .1041X2 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T = 85° C) 20.36 nA
"Cpd 8.40 pF

Powers= (Static Ipp)(Vpp) + Cpg Voo~ f
TNote: de does not include interconnect capacitance.

Input Delay Characteristics: c 2
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process =)
— o
Delay (ns) Number of Fan-outs g ‘.g
Parameter tax Ktdx 2 4 8 ol
From To (ns) (ns/pF) ==
(0.14pF) (0.29pF) (0.60pF) =]
0 Q teLy 0.67 1.15 0.83 1.00 1.35
tonL 0.60 0.82 0.72 0.84 1.09

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pl?)
Parameter tax Kigx 25 50 75 100
From To (ns) (ns/pF)
A 10 toLn 0.22 0.16 4.20 8.18 12.16 16.14
terL 0.37 0.21 5.53 10.69 15.85 21.02
EN 10 tz 1.00
tz 0.56
ton 0.44 0.16 4.42 8.40 12.38 16.36
t 0.41 0.21 5.57 10.73 15.90 21.06

Propagation Delay Equation: t,(C)) = KpKyK(tgx + kiaxCL

9-89



c
(<]
=
L
13
=
-

Mixed Signal

1041X3 t AM
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SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:

1041X3 is a 4mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.

Logic Symbol Truth Table Pin Load-ing
A EN|[I0 ] Q
e 1041X3 L L L L
Ta PIN o] H L H H
PAD X H L L
- P X H|HI|[H
Q D
TTL X H|UN|H
UN = Undriven Node
Bolt Syntax: ..........cccoceveennnne 10 Q .I041X3 AEN,;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 20.36 nA
"Cpq 8.65 pF

N 2
Power= (Static lpp)(Vpp) + Cpg Vpp© f
Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kedx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
10 Q tpLH 0.67 1.15 0.83 1.01 1.36
terL 0.60 0.82 0.72 0.84 1.09

Output Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 toLH 0.50 0.08 2.50 4.51 6.51 8.51
terL 0.88 0.10 3.46 6.04 8.62 11.20
EN 10 tz 1.34
tiz 0.78
toy 0.70 0.08 2.7 an 6.71 8.71
ta 0.92 0.10 3.50 6.08 8.66 11.24

Propagation Delay Equation: t,(C,) = KpKyKr{tyy + kiaxCy)
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1042X1 EAML

CYX 1.0 micron CMOS Standard Cells

Description:
1042X1 is a 1mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-up

input.

Logic Symbol Truth Table Pin Loading

A EN|IO | Q

7 EN-O) 1042X1 L L L L

- > PN |io H L |H|H

PAD X H L L

e Q H X H|H|H

CMOS X H|UN|H

UN = Undriven Node

Bolt Syntax:.........c..ccoceeveunenne, 10 Q .1042X1 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T =85° C) 2222 nA
"Cpq 8.43 pF

Powers= (Static Ipp)(Vpp) + Cpq Vop® f
Note: de does not include interconnect capacitance.

< g Input Delay Characteristics:

oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process

o -

‘e % Delay {ns) Number of Fan-outs

a2 Parameter tax Kidx 2 4 8

= ¥-N |From To (ns) (ns/pF)

b= (0.14pF) (0.29pF) (0.60pF)
0 Q teLn 0.69 0.86 0.81 0.94 1.20
tonL 0.51 0.74 0.61 0.73 0.95

Output Delay Characteristics:
Conditions: T, = 256°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A 10 trLn 0.00 0.58 14.45 28.90 43.35 57.79
tPHL 0.10 0.28 7.05 14.00 20.95 27.90
EN 10 iz 0.82
tz 0.46
ton 0.00 0.58 14.45 28.90 4335 57.79
ta 0.15 0.28 7.09 14.04 20.99 27.94

Propagation Delay Equation: t,(Cy) = KpKyKr(tyx + kigxCU
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EAaMl 1042X2

CYX 1.0 micron CMOS Standard Cells

Description:

1042X2 is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.

Logic Symbol Truth Table Pin Loading
A EN| IO ]| Q
Te A 1042X2 L L L L
Ta > PIN |10 H L |H|H
PAD X H L L
4 Q E X H|H|H
CMos X H|UN| H
UN = Undriven Node

Bolt Syntax:..........cccevvenenne 10 Q .1042X2 AEN;

Power Characteristics:

Parameter Value Units
Static lpp (Ty=85°C) 22.23 nA
Tde 8.55 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp® f
Note: de does not include interconnect capacitance.

Input Delay Characteristics: c g
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process co
o

Delay (ns) Number of Fan-outs é g

Parameter tax Ktdx 2 4 8 py g

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) TS
10 a teLn 0.69 0.86 0.81 0.94 1.20
tenL 0.52 0.72 0.62 0.73 0.94

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load pF)
Parameter tax) Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 torn 0.00 0.29 7.31 14.63 2194 29.26
tenL 0.44 0.14 3.90 7.37 1084 14.30
EN 10 tyz 1.00
tiz 0.56
ton 0.20 0.29 7.51 14.83 2214 29.46
tz 0.48 0.14 3.95 7.41 10.88 14.34

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kigxCL)
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% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Celis

Description:
1042X3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.
Logic Symbol Truth Table Pin LcEi-ing
A EN| IO | Q
Te 1042X3 L L L L
Ta PIN [IO H L )JH]H
PAD | | X H L L
5 P X H|HIH
CMOs X H{UN|H
UN = Undriven Node
Bolt Syntax: ...........ccocevvenrnee 10 Q .1042X3 AEN;
Power Characteristics:
[Parameter Value Units
Static lpp (T =85°C) 22,22 nA
"Coq 8.68 pF

Power= (Static Ipp)(Vpp) + Cpg Vop® f

Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
10 Q teLn 0.56 0.86 0.69 0.81 1.08
terL 0.42 0.70 0.52 0.63 0.84
Output Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 teLH 0.38 0.15 4.06 7.74 11.42 15.10
tonL 0.89 0.07 263 4.36 6.10 7.84
EN 10 tuz 1.35
tz 0.78
tay 0.58 0.15 4.26 7.94 11.62 15.31
tz 0.94 0.07 2.67 441 6.14 7.88

Propagation Delay Equation: t,(C|) = KpKyKr(tay + KigxCL
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EAMlL 1042X3

CYX 1.0 micron CMOS Standard Cells

Logic Schematic
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Mixed Signal

1051X1 KMl

CYX 1.0 micron CMOS Standard Gells

Description:

1051X1 is a 1mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and CMOS
Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
A ENI IO Q
TE A 1051X1 L L L L
N » PN g H L |H/|H
PAD X H L L
. Q H X H|H|H
@ CMOS X H|UN| X

UN = Undriven Node

Bolt Syntax: ..........ccocceveennnnn. 10 Q .1051X1 AEN;

Power Characteristics:

[Parameter Value Units
Static Ipp (T, = 85°C) 21.15 nA
"Cpd 8.44 oF

Power= (Static Ipp) (Vpp) + Cpa Voo f
TNote: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
Fr T
om ° (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
10 aQ [ 2.11 0.99 225 2.40 2.70
ten 1.72 0.82 1.84 1.96 2.21

Output Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 torn 0.00 0.59 14.83 29.67 44.50 59.33
tonL 0.09 0.28 7.00 13.91 20.82 27.73
EN 10 thz 0.84
ty 0.46
toy 0.00 0.59 14.83 29.67 44.50 59.33
to 0.13 0.28 7.04 13.96 20.87 27.78

Propagation Delay Equation: t,(C) = KpKyKr(tyx + kiaxCy)
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EAML 1051X2

CYX 1.0 micron CMOS Standard Cells

Description:

1051X2is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and CMOS
Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
A EN| IO} Q
1051X2 L L L L
PIN |ig H L H H
PAD [ | X H L L
X H H H
CMOS X H|UN| X
UN = Undriven Node
Bolt Syntax:..............ccoeenenenn. 10 Q .I051X2 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 21.15 nA
Tde 8.55 pF

Pewer= (Static Ipp)(Vpp) + Cpg Vpp® |
1'Note: Cpg does not include interconnect capacitance.

Input Delay Characteristics: c S
Conditions: Ty = 25°C, Vpp = 5.0V, Typical Process ©C
— o
Delay (ns) Number of Fan-outs E fg
From . Parameter tr?; nkt/dxF 2 4 8 = e
=2
° (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) =
0 Q toLn 2.10 1.01 225 2.40 270
tenL 1.73 0.82 1.84 1.96 221

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tox ktax 25 50 75 100
From To (ns) (ns/pF)
A 10 teLn 0.00 0.30 7.41 14.82 2223 29.63
torL 0.48 0.14 3.93 7.38 10.84 14.29
EN 10 tz 1.01
tz 0.56
71 0.18 0.30 7.58 14.99 22.40 29.81
ty 0.52 0.14 398 7.43 10.88 14.34

Propagation Delay Equation: t,(Cy) = KpKyKr(tgy + kiaxCo)
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1051X3

CYX 1.0 micron CMOS Standard Cells

Description:

1051X3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and CMOS
Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
A EN[IO]| Q
1051X3 L L L L
PIN Jg% H L H H
PAD | - X H{L|L
CMOS X H H H
X H JUN| X
UN = Undriven Node
Bolt Syntax:........ccccovvvnieennenns 10 Q .I051X3 AEN;
Power Characteristics:
Parameter Value Units
Static lob (Ty=85° C) 21.15 nA
"Cpq 8.78 pF

Power= (Static lDD)(VDD) + de VD02 f
1’Nme: Cpq does not include interconnect capacitance.

c =@l Input Delay Characteristics:
S S Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Lw Delay (ns) Number of Fan-outs
g g ; . Parameter tox ktdxF > 4 8
-2 rom 0 (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
1o Q toLn 2.1 0.99 2.25 2.40 2.70
tonL 1.72 0.83 1.84 1.96 221

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 to 0.40 0.15 4.10 7.80 11.51 15.21
teHL 0.90 0.07 2.63 4.36 6.09 7.82
EN 10 thz 1.37
tz 0.77
toy 0.59 0.15 4.29 8.00 11.70 15.40
ta 0.94 0.07 267 4.40 6.13 7.87

Propagation Delay Equation: 1,(Cp) = KpKyKr(tyy + kiaxC)
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EAMlL 1051X3

CYX 1.0 micron CMOS Standard Cells

Logic Schematic
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1081X5

CYX 1.0 micron CMOS Standard Cells

% ®
i SEMICONDUCTORS

Description:

1081X5 is an 8mA, non-inverting, TTL-level, bidirectional buffer pad with an active low enabled tri-state and controlled
slew rate output.

Logic Symbol Truth Table Pin Loading
A ENJIO]| Q
_lEN 1081X5 L L|L]|L
A b‘ PIN |10 H L1 H H
PAD X H L L
_1a < E X H|H]|H
T X H [UN]| X

UN = Undriven Node

Bolt Syntax: ...........cc.ccocernenen. 10 Q .1081X5 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T =85° C) 25.26 nA
TCpd 9.96 pF

Powers= (Static Ipp)(Vpp) + Cpa Vop® f
1.Note: de does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
10 Q teH 0.78 1.15 0.94 1.1 1.46
teHL 0.52 0.78 0.64 0.75 0.99

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 teLn 0.51 0.05 1.84 318 452 5.86
touL 0.97 0.10 353 6.08 8.64 11.20
EN 10 thz 1.33
ty 1.09
tzn 0.83 0.05 217 3.51 485 6.19
tz 1.00 0.10 3.56 6.11 8.67 11.23

Propagation Delay Equation: t(C,) = KpKyKr(tyy + kiaxC)
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AMI 1083X5
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:

1083X5 is an 8mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state and controlled
slew rate output.

Logic Symbol Truth Table Pin Loading
A EN| IO | Q
[en 1083x5 LoLpLgt
A A oIN o H L H H
] PAD X H L L
_la 4 E X H|H|H
CMOS X H |UN| X
UN = Undriven Node

Bolt Syntax: ............cccccovrnnnn. 10 Q .1083X5 AEN;

Power Characteristics:

Parameter Value Units
StaticIpp (T, = 85° C) 27.11 nA
"Cpg 10.03 pF

$ower= (Statlc IDD) (VDD) + de VDsz
Note: Cpg does not include interconnect capacitance.

Input Delay Characteristics: c 2
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process oo
- 3
Delay (ns) Number of Fan-outs é‘ g
Parameter tax Ktaix 2 4 8 ey
From To (ns) (ns/pF) =X
(0.14pF) (0.29pF) (0.60pF) =
0 Q tpLH 0.69 0.84 0.81 0.93 1.19
tpHL 0.53 0.66 0.63 0.73 0.93

Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tern 0.43 0.10 2.90 5.36 7.82 10.28
towL 0.96 0.07 2.69 4.42 6.16 7.89
EN 10 tyz 1.33
tz 1.09
tzn 0.7 0.10 3.23 5.69 8.16 10.62
ty 0.99 0.07 272 4.45 6.18 7.92

Propagation Delay Equation: t,(C\) = KpKyKr(tax + kiaxCl
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10BCX5 AMI
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:

I0OBCX5 is an 8mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state, controlled slew
rate output, and pull-down input.

Logic Symbol Truth Table Pin Loading
A ENJ|IO ]| Q
Te A IOBCX5 L L L L
— A 9 PIN 0 H L H H
- 4 PAD [ [ X H|L|L
Q E X HI{H|H
CMOs X H|[UN| L
UN = Undriven Node
Bolt Syntax:.........ccccoeovreeeenee. 10 Q .IOBCX5 AEN;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85° C) 27.31 nA
"Cpq 10.21 pF

Power= (Static Ipp)(Vpp) + Cpq Vop© f
Note: de does not include interconnect capacitance.

c 2 Input Delay Characteristics:

co Conditions: T = 25°C, Vpp = 5.0V, Typical Process

E ('g Delay (ns) ' Number of Fan-outs

) Parameter tax Kiax 2 4 8

SR (From To (ns) (ns/pF)

= (0.14pF) (0.29pF) (0.60pF)
o Q toLH 0.68 0.84 0.80 0.92 1.18
ton 0.52 0.67 0.62 0.72 0.92

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 teH 0.45 0.10 T 291 5.38 7.85 10.31
tonL 0.96 0.07 2.69 4.42 6.15 7.87
EN [¢] tyz 1.33
tez 1.07
o 0.79 0.10 3.25 5.72 8.19 10.65
tz 0.99 0.07 272 4.44 6.17 7.90

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kiaxCp)
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AMI 10BFX5
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:

IOBFX5 is an 8mA, non-inverting, TTL-level, bidirectional buffer pad with active low enabled tri-state, controlled slew
rate output, and pull-down input.

Logic Symbol Truth Table Pin Loading
A EN|[IO | Q
TEND I0BFX5 L L L L
4 » oI H L |H|H
A Lol
_ 4 PAD X H|L|L
Q E X H|H|H
< TTL X H|UN| L
UN = Undriven Node
Bolt Syntax:...........ccccoovvvvnennn. 10 Q .IOBFX5 AEN;
Power Characteristics:
[Parameter Value Units
Static Ipp (T =85°C) 25.46 nA
TCpq 10.14 pF

Power= (Static lop) (VDD) + de VDD2 f
TNote: Cpqg does not include interconnect capacitance.

Input Delay Characteristics: c S
Conditions: T = 25°C, Vpp = 5.0V, Typical Process (of=
— o

Delay (ns) Number of Fan-outs é ‘.g

Parameter tax Kidx 2 4 8 o g

From To (ns) {(ns/pF) 01900 0290F) 0.600F) =g
10 a teL 0.78 1.15 0.94 1.11 1.46
teny 0.67 0.87 0.80 0.93 1.19

Output Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpL 0.42 0.05 1.78 3.14 450 5.86
tpHL 0.91 0.10 3.47 6.03 860 11.16
EN 10 tyz 1.34
tiz 1.07
tzn 0.75 0.05 2.1 3.47 483 6.19
ty 0.94 0.10 3.50 6.06 862 11.18

Propagation Delay Equation: t(C) = KpKyKr(tax + KiaxC)
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10C1X5 - EAMI

CYX 1.0 micron CMOS Standard Gells

Description:

I0C1X5 is an 8mA, non-inverting TTL-level, bidirectional buffer pad with active low enabled tri-state, controlled slew rate
output, and pull-up input.

Logic Symbol Truth Table Pin Loading
A EN|IO ]| Q Ci
TENO IOC1X5 L L|L]|L (P
- 9 PIN H L|H|H A [032
A 110
PAD [ [ X H|L|L EN | 0.21
i 4 E X H|H|H 0 {793
Q TTL X HJ|UN|H
UN = Undriven Node
Bolt Syntax:..........cccccceeveennne 10 Q .I0C1X5 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 25.78 nA
TCod 10.17 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp- f
TNote: Cpq does not include interconnect capacitance.
Xl Input Delay Characteristics:
oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process
[ e
é g Delay (ns) Number of Fan-outs
o2 Parameter tax Kidx 2 4 8
=¥ (From To (ns) (ns/pF)
= (0.14pF) (0.29pF) (0.60pF)
10 a teLy 0.79 1.15 0.95 1.12 1.47
ter 0.53 0.78 0.64 0.76 0.99
Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter tax kax 25 50 75 100
From To (ns) (ns/pF)
A 10 teL 0.50 0.05 1.84 347 4.51 5.84
terL 0.97 0.10 353 6.09 8.65 11.21
EN 10 tyz 1.34
tiz 1.07
tzn 0.84 0.05 2.17 3.51 4.84 6.18
ty 1.00 0.10 3.56 6.12 8.68 11.24

Propagation Delay Equation: t,(Cp) = KpKyKr(tyy + kigxCp)



EAMi 10C2X5

CYX 1.0 micron CMOS Standard Cells

Description:

10C2X5 is an 8mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state, controlled slew
rate output, and pull-up input.

Logic Symbol Truth Table Pin Loading
A EN|I0O | Q
Te A 10C2X5 L L L L
. A » PIN Q H L H H
PAD i X H L L
. Q E X H|H|H
CMOs X H|UN| H
UN = Undriven Node

Bolt Syntax:......................... 10 Q .I0C2X5 AEN;

Power Characteristics:

Parameter Value Units
Static lDD (TJ =85° C) 27.63 nA
"Cpq 10.23 pF

Power= (Static Ipp)(Vpp) + Cpd Vpp f
JrNote: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Keax 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
10 aQ teLH 0.69 0.83 0.81 0.93 1.18
tonL 0.53 0.66 0.62 0.72 0.92

Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tox Ktax 25 50 75 100
From To (ns) (ns/pF)
A 10 toLy 0.43 0.10 2.89 5.34 7.79 10.25
tonL 0.97 0.07 271 4.45 6.19 7.92
EN 10 tyz 1.33
tz 1.07
tzn 0.77 0.10 3.22 5.68 813 10.58
ty 1.00 0.07 2.74 4.48 6.21 7.95

Propagation Delay Equation: 1,(Cy) = KpKyKr(tyy + KigxCy)
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10D1X5

CYX 1.0 micron CMOS Standard Cells

Description:

IOD1X5 is an 8mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state, controlled slew
rate output, and CMOS Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
A ENJIO| Q
I E I0D1X5 L L L L
1A SL PN |ig H L |H|H
PAD X H L L
<7 B X H H H
aQ CMOs X H|uN]| X
UN = Undriven Node
Bolt Syntax:............ocoeernenne. 10 Q .IOD1X5 AEN;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ =85° C) 26.56 nA
"Cpq 10.15 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp® f

Note: de does not include interconnect capacitance.

c 2 Input Delay Characteristics:
oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process
[T —
‘€ fg Delay (ns) Number of Fan-outs
o 2 Parameter tax Kiax 2 4 8
=F-N [From To (ns) (ns/pF)
= (0.14pF) (0.29pF) (0.60pF)
o Q tpLu 2.08 1.00 2.22 2.37 267
tont 1.71 0.81 1.83 1.95 2.20
Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter X Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 toLn 0.42 0.10 2.88 5.34 7.80 10.26
torL 0.95 0.07 2.68 a4 6.15 7.88
EN 10 thz 1.32
t2 1.05
ton 0.76 0.10 322 5.68 8.13 10.59
ta 0.98 0.07 2.7 4.44 6.17 7.91

Propagation Delay Equation: 1,(Cy) = KpKyKy(tyy + kigxCy)
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E Ml ITA1

CYX 1.0 micron CMOS Standard Cells

Description:
ITA1 is a non-inverting internal tri-state buffer with active low enable.

Logic Symbol Truth Table Pin Loading

EN

T
ITA1

EN

A @% Q Z = High Impedance

ITA1

Equivalent Gates:.................. 1.9
Bolt Syntax:....... Q .ITA1 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85° C) 2.92 nA
Cpa 0.29 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp? f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process c ‘é
o
Delay (ns) Number of Fan-outs o
Parameter tax Ktdx 2 4 8 Eo
From To ns ns/pF’ Q
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) QX
A Q teLn 0.47 1.98 0.75 1.04 1.64 =
tonL 0.44 1.37 0.64 084 1.26
thz 0.17
tz 0.21
EN Q to 017 1.98 0.46 075 1.35
ty 0.26 1.37 0.46 0.66 1.08

Propagation Delay Equation: t,(Cy) = KpKyKr(tax + kiaxCo)
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ITA2 AMIL
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Gells

Description:
ITA2 is a non-inverting internal tri-state buffer with active low enable.

Logic Symbol Truth Table Pin Loading

EN

TR
ITA2

Z = High Impedance

Bolt Syntax:.........c.c.oovevinnne. QN .ITA2 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T = 85° C) 4.95 nA
"Cpq 0.54 pF

Power= (Static Ipp)(Vpp) + Cpd Vpp? |

Note: C,q does not include interconnect capacitance.

Delay Characteristics:

g P onditions: T, = 25°C, Vpp = 5.0V, Typical Process
=)
SH Delay (ns) Number of Fan-outs
o Parameter tax Kicix 2 4 8
[l |From To ns, ns/pF
Qx (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
= A aQ teLy 0.54 0.69 0.64 0.74 0.95
torL 0.56 0.52 0.63 0.71 0.87
tuz 0.17
tz 0.27
EN Q tzn 0.14 0.69 023 0.34 0.55
tz 0.27 0.52 0.34 0.42 0.58

Propagation Delay Equation: t,(C) = KpKyKr(tgy + KigxCp
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AMIL
% SEMICONDUCTORS

ITB1

Description:

ITB1 is an inverting internal tri-state buffer with active low enable.

Logic Symbol

EN

A
TB1

EN

A
TB1

QN

QN

CYX 1.0 micron CMOS Standard Cells

Truth Table

Z = High Impedance

Pin Loading

Equivalent Gates:................... 1.4

Bolt Syntax: ............c.ccocceenne. QN .ITB1 AEN;

Power Characteristics:

Parameter Value Units
Static lDD (TJ =85°C) 1.97 nA
Cpq 0.18 pF

: 2
Power= (Static Ipp)(Vpp) + Cpg Vpp* f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
A aN ti 0.31 1.98 0.59 0.89 1.49
terL 0.24 1.38 0.44 065 1.07
thz 0.17
tz 0.21
EN QN ton 0.17 1.98 0.45 0.75 1.35
tz 0.26 1.38 0.46 0.66 1.08

Propagation Delay Equation: t,(C,) = KpKyKr(tay + kaxCo)
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Mixed Signal

ITB2

AMIL
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
ITB2 is an inverting internal tri-state buffer with active low enable.
Logic Symbol Truth Table Pin Loading
EN
A QN
TB2
EN
A QN
B2 Z = High Impedance
Equivalent Gates.................... 2.1
Bolt Syntax: ... QN .ITB2 AEN;
Power Characteristics:
[Parameter Value Units
Static lDD (TJ = 85° C) 4.00 nA
Cod 0.32 pF

Power= (Static IDD)(VDD) + de VDD2f

Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
onditions: T, = 256°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/pF
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
A aN teLn 0.28 0.68 0.38 0.48 0.69
teHL 0.22 0.50 0.29 0.37 0.52
thz 0.17
tz 0.27
EN oN o4 0.14 0.68 0.24 0.34 0.54
tz 0.26 0.50 0.33 0.41 0.56

Propagation Delay Equation: t,(C,)

= KpKyKr{tax + KiaxCL)
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AMIL ITD1
%SEMICONDUG‘IDRS

CYX 1.0 micron CMOS Standard Cells

Description:
ITD1 is an inverting internal tri-state buffer with active high enable.

Logic Symbol Truth Table Pin Loading
E
A @w QN
ITDA
E
A @‘ QN Z = High Impedance
ITD1
Equivalent Gates:................... 13
Bolt Syntax: .........c.ccccoeviniinne QN .ITD1 AE;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 1.97 nA
TCpq 0.19 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp” f
1‘Non-';: Cpq does not include interconnect capacitance.

Delay Characteristics:

onditions: T, = 25°C, Vpp = 5.0V, Typical Process S 8
— o
Delay (ns) Number of Fan-outs Sh
Parameter tax Kidx o 4 8 o
From To ns ns/pF o
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) ax
=
A aN teLn 0.33 1.97 0.61 0.90 1.50
tonL 0.24 1.38 0.44 0.64 1.06
thz 0.30
ty 0.12
E aN tzy 0.30 1.97 0.58 0.87 1.47
ty 0.13 1.38 0.33 0.53 0.95

Propagation Delay Equation: 1,(Cy) = KpKyKr(tgy + kigxCi)
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ITD2 AMIL
%SEM]CONDUCTOHS

CYX 1.0 micron CMOS Standard Cells

Description:
ITD2 is an inverting internal tri-state buffer with active high enable.

Logic Symbol Truth Table Pin Loacﬁng

T a

ITD2

@' QN Z = High Impedance
ITD2

Equivalent Gates:................... 2.2
Bolt Syntax:..........ccooccecverennn. QN .ITD2 AE;

> m » m

Power Characteristics:

Parameter Value Units
Static Ipp (T, =85° C) 4.00 nA
"Cpq 0.37 pF

Power= (Static lpp)(Vpp) + Cpa Vpp® |
JrNote: C,q does not include interconnect capacitance.

Delay Characteristics:

g g onditions: T, = 25°C, Vpp = 5.0V, Typical Process
m p—
S0 Delay {ns) Number of Fan-outs
To Parameter tax Kidx 2 4 8
I |From To ns ns/pF) -
Qx (ns) (ns/pF) (0.14pF) (0.290F) (0.60pF)
| = A aN toLn 0.30 0.68 0.40 0.50 0.71
teuL 0.21 0.50 0.28 0.35 0.50
tz 0.47
tiz 0.12
E oN tzn 0.32 0.68 0.42 0.52 0.73
tz 0.09 0.50 0.16 0.23 0.39

Propagation Delay Equation: t,(Cp) = KpKyKr(tyx + kiaxCo)
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AMIL
% SEMICONDUCTORS

ITE1

Description:

ITE1 is a two-phase inverting internal tri-state buffer.

CYX 1.0 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
EN EN E A |QN Ci
A oN H L X | Z (pF)
ITE1 L H L H A 0.06
L H H L E 0.03
A aN L L X IL EN 0.04
ITE1 H H X IL QN | 0.06
EN
Equivalent Gates:.................. 1.3
Bolt Syntax: ..............ccccenenen. QN .ITE1 AEEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 1.02 nA
Cpq 0.10 pF
Powers= (Static Ipp)(Vpp) + Cpg Vpp? f
TNote: de does not include interconnect capacitance.
Delay Characteristics:
onditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
. T Parameter tax Kigx 2 4 8
rom 0 (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
t 0.32 1.97 0.60 0.89 1.49
A aN o, 0.24 137 0.44 0.64 1.06
t 0.17
EN N ty 0.24 197 0.52 081 1.42
t 0.13
E QN t;f 0.22 1.37 0.41 0.62 1.04

Propagation Delay Equation: t,(Cy) = KpKyKr(tay + kiaxCpD
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JK091

CYX 1.0 micron CMOS Standard Cells

7, ®
i SEMICONDUCTORS

Description:

JKO091 is a static, master-slave, JK flip-flop. SET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin lal-ing
SN J K C |Q(n+1) QN(n+1)
L X X X H L Ci
g H L L ? NC NC (pF)
— 7 Q= H L H 1t L H J o007
~1%ko91 H H L t | H L K | 006
—K  Qp- H H H ¢t |GNm Q) c |o18
SN | 0.12
NC = No Change
Equivalent Gates.................... 7.2
Bolt Syntax:...........cccovenennnee Q QN .JK091 CJ K SN;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85° C) 11.60 nA
"Cpd 1.38 pF

Power= (Static Ipp)(Vpp) + Cpq Voo f
TNote: Cpd does not include interconnect capacitance.

[ S Delay Characteristics: )
g k=2 onditions: T, = 25°C, Vpp = 5.0V, Typical Process
E g Delay (ns) Number of Fan-outs
o2 Parameter tax Kidx 2 4 8
) X
ikl (From To (ns) (ns/pF)
= (0.14pF) (0.29pF) (0.60pF)
¢ Q ten 0.89 1.45 1.10 1.32 1.76
torL 1.14 1.39 1.34 1.55 1.97
c aN ten 0.85 1.94 . 1.12 1.41 2.00
tpHL 0.45 1.36 0.64 0.84 1.25
SN Q tpLh 0.29 1.45 0.50 0.71 1.15
SN QN tonL 0.94 1.36 1.14 1.34 1.75
Min C Width  High ty 1.55
Min C Width  Low ty 1.42
Min SN Width Low ty 1.34
Min J Setup tey 1.42
Min J Hold th 0.00
Min K Setup to 1.24

(continued on next page)
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KAML JK091

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Min K Hold t 0.00
Min SN Setup 1 027
Min SN Hold t 0.27

For Q Delays: t,,(Cyq) Cuian)) = Kp KyKtftar(Q) + (kigr(Q) « CL(Q)) + (kar(QN) « CL(QN))]
toni(CLay CLiany) = Kp KyKrlty(Q) + (kigr(Q) « CL(Q)) + (kiar(QN) « CL(QN))]

For QN Delays: t,(C)) = KpKyKr(tyx + kiax CU)

Logic Schematic

SN >—
C eN @ QN
K _D——@ Q
QN
J CN c
CN c
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JKOA1 E AMl

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
JKOA1 is a static, master-slave, JK flip-flop. RESET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN J K C | Q(n+1) QN(n+1)
L X X X L H Ci
1y a— H L L 1 NC NC (pF)
_lc H L H 1 L H J 0.07
] KJKOA% L} H H L H L K | 0.06
R H H H t | QN(n) Q(n) C 0.18
Q RN | 0.06
NC = No Charge
Equivalent Gates:................... 8.1
Bolt Syntax:............cccvveenne Q QN .JKOA1 CJKRN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 11.30 nA
Cpd 1.57 pF

Power= (Static IDD)(VDD) + de VDDZf
1.Note: Cpq does not include interconnect capacitance.

ol et Voo =50V, Typ
odi=] Ty = , Vpp = 5.0V, Typical Process
E %’ Delay (ns) Number of Fan-outs
o X [ Parameter (trfé) (n’é‘/‘;.fa 2 4 8
b= (0.14pF) (0.29pF) (0.60pF)
c a tpH 0.99 2,02 1.28 1.58 2.20
tonL 1.12 1.32 1.31 1.50 1.90
c aN teLH 0.86 1.95 1.13 1.42 2.02
terL 0.45 1.36 0.64 0.84 1.26
RN Q tpHL 0.50 1.32 0.69 0.88 1.28
RN QN ten 1.40 1.95 1.67 1.96 2,56
Min C Width  High ty 1.58
Min C Width Low ty 1.51
Min RN Width Low ty 1.96
Min J Setup teu 1.51
Min J Hold th 0.00
Min K Setup teu 1.33

(continued on next page)
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CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
Min K Hold ty 0.00
Min RN Setup tsu 0.74
Min RN Hold t, 0.57

For Q Delays:  t,(C(q) Crian) = KeKvKrlta(Q) + (kigr(Q) « CL(Q)) + (kgt(QN) « CL(QN))]
toni(Cria) Criany) = KpKyKrlta(Q) + (kiat(Q) « CL(Q)) + (kg (QN) « CL{QN))]

For QN Delays: ,(C)) = KpKyKr(tay + kiax C1)

Logic Schematic

AN % '
N

c —& QN

QN
CN

c
o
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L
£
Q
-

Mixed Signal
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JKOB1 E AMl

CYX 1.0 micron CMOS Standard Cells

Description:
JKOB1 is a static, master-slave, JK flip-flop. SET and RESET are asynchronous and active low. Outputs are unbuffered
and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN SN J K C |Q(n+1) QN(n+1)
L L X X X iL IL Ci
Q L H X X X L H (pF)
—S o H L X X X/| H L 3 o007
—1SxoB1 H H L L t ]| NC NC K | 0.06
—K _ Qp- H H L H L H c | o018
$ H H H L t H L SN | 0.12
H H H H 1 | QN(n) Q(n) RN | 0.13
IL = lllegal NC = No Change
Equivalent Gates.................... 9.9
Bolt Syntax:...........ccccovvviinnenes Q QN .JKOB1 CJ KRN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 13.01 nA
de 1.78 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp- f
- TNote: Cpg does not include interconnect capacitance.
g g; Delay Characteristics:
§ n onditions: T = 25°C, Vpp = 5.0V, Typical Process
ET Delay (ns) Number of Fan-outs
Q x Parameter tax Ktdx 2 4 8
= |From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
c a toLn 0.93 1.47 1.14 1.36 1.81
tpuL 1.23 1.40 1.43 1.64 2.07
o S 047 e 0% 06 T27
RN Q tonL 1.7 1.40 1.91 2,12 255
RN QN [ 1.40 1.94 1.67 1.96 256
SN Q ton 0.30 1.47 0.51 0.72 117
SN QN tonL 1.11 1.35 1.31 1.51 1.92
Min C Width High ty 1.64
Min C Width Low tw 1.56
Min RN Width Low [ 212
Min SN Width Low 1, 1.51

(continued on next page)
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-
CYX 1.0 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Min J Setup tsu 1.56
Min J Hold th 0.00
Min K Setup tou 1.35
Min K Hold th 0.00
Min RN Setup teu 0.73
Min RN Hold t 0.60
Min SN Setup tey 0.42
Min SN Hold t 0.29

For Q Delays:  t;,(C_(q), Ciian)) = KeKyKrltar(Q) + (kar(Q) » CL(Q)) + (kear(QN) » CL(QN))]
ton(Criay Crany) = KpKyKrlty(Q) + (kiat(Q) « CL(Q)) + (kg (QN) » CLQN))]

For QN Delays: t,(C) = KpKyKr{tyy + kigx C)

Logic Schematic

@ QN
c CN
I S
cg
CN RN C c 2 9.’
own
CN £ 3
o X
RN m>— : X
RN s
SN @>—
CN
c
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CYX 1.0 micron CMOS Standard Cells

Description:

JKBB1 is a static, master-slave, JK flip-flop. SET and RESET are asynchronous and active low. Outputs are buffered
and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN SN J K C |QM+1) QN(n+1)
L L X X X L L Ci
é L H X X X L H (pF)
—p S ’ Q— H L X X X| H L J | 006
] %KBBL H H L L ¢t NC NC K | 006
K |Qo— H H L H 1t L H c | o017
(P H H H L 1 H L SN | 0.12
H H H H t | QN(n) Q(n) RN | 0.13
IL = lllegal NC = No Change
Bolt Syntax:.............coceevvrennnee Q QN .JKBB1 CJ KRN SN;
Power Characteristics:
Parameter Value Units
Static Ipp (T4 =85° C) 14.11 nA
"Cpd 1.89 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp? f
— Note: de does not include interconnect capacitance.
]
S_ 51 Delay Characteristics: )
om Conditions: T = 25°C, Vpp = 5.0V, Typical Process
ED Delay (ns) Number of Fan-outs
ax Parameter tax Kidx 2 4 8
= (From To (ns) (ns/pF) PXT 0.299F) 0.500F)
c a [~ 0.82 1.34 1.01 1.21 1.62
torL 1.13 1.31 1.32 1.52 1.92
o | o | i = e o =
RN Q tonL 1.57 1.31 1.75 1.95 2.35
RN QN teLh 205 1.20 222 2.40 2.77
SN Q toLn 1.48 1.34 1.67 1.87 228
SN QN toHL 053 0.98 0.67 0.82 1.12
Min C Width  High tw 1.38
Min C Width Low ty 1.54
Min RN Width Low ty 2.21
Min SN Width Low ty 1.14

(continued on next page)
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CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Min J Setup tay 1.54
Min J Hold th 0.00
Min K Setup tsu 1.23
Min K Hold th 0.00
Min RN Setup tay 0.66
Min RN Hold t, 1.43
Min SN Setup toy 0.36
Min SN Hold th 0.61

Propagation Delay Equation: t,(C) = KpKyKr(tyy + kiaxCpD

Logic Schematic

AN B Dc
QNFB
SN - : Dc @a
N

o]

K QN
QNFB =
¢ c s
J CN CN = .2
Lewn
T
E Q
RN Q X
=X
c S)—{>O—CN ¢ =

CN
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MX21

7 ®
i SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
MX21 is a 2-input to 1-output digital multiplexer.

Logic Symbol Truth Table Pin Loading
S 10 1 Q
MX21 L L X L
S L H X H
—l0 Ql— H X L L
—1 H X H|H
Bolt Syntax: ... Q.MX211011 S;
Power Characteristics:
Parameter Value Units
Static lpp (T =85°C) 3.46 nA
TCpq 0.36 pF

: 2
Power= (Statlc 'DD)(VDD) + de VDD f
1hNotez: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns,
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)

toyw 0.59 1.19 0.75 0.93 1.29
Any Ix Input - Q tonL 0.56 114 0.72 0.89 1.24
s Q toLw 0.87 1.19 1.04 1.22 1.58

tomL 0.87 1.14 1.03. 1.20 1.55

Propagation Delay Equation: 1,(C)) = KpKyKr(tyy + kiaxC)
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CYX 1.0 micron CMOS Standard Cells

Logic Schematic
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LOGICAL
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Mixed Signal
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MX4T KMl

CYX 1.0 micron CMOS Standard Cells

Description:
MX41 is a four-to-one digital multiplexer.

Logic Symbol Truth Table Pin Load'ing
o N 2 13 81 80| Q Ci
MX41 L X X X L L L (pF)
S1 H X X X L L H 10 | 0.07
S0 X L X X L H|L n | 0.07
— :3 X H X X L H H 12 0.06
i A X X L X H L|L 13 | 0.07
—10 X X H X H L |H so | o.18
X X X L H H L S1 | 0.19
X X X H H H H
Equivalent Gates:................... 5.6
Bolt Syntax:...........ccccoevernennen. Q .MX4110111213 SO S1;
Power Characteristics:
Parameter Value Units
Static Ipp (Ty=85° C) 6.93 nA
Tde 0.94 pF
Power= (Static Ipp)(Vpp) + Cpg Voo f
Note: Cpq does not include interconnect capacitance.
c -g Delay Characteristics:
oo Conditions: T = 25°C, Vpp = 5.0V, Typical Process
E g Delay (ns) Number of Fan-outs
o2 Parameter tax Kiax 2 4 8
=¥ |From To (ns) (ns/pF)
b= (0.14pF) (0.29pF) (0.60pF)
t 1.44 1.42 1.64 1.85 2.28
Any b Input - Q o 116 1.82 1.42 169 225
t 1.45 1.42 1.65 1.86 229
Any Sxinput Q o 1.46 1.82 1.72 1.99 255

Propagation Delay Equation: t,(C\) = KpKyKr(tgy + kigxC)
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MX41

Logic Schematic

S0 SON

oo
S1 @——-DO‘&N

CYX 1.0 micron CMOS Standard Cells
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N

son S
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s
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SO gin

e
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MX81 EAML

CYX 1.0 micron CMOS Standard Cells

Description:
MX81 is an eight-to-one digital multiplexer.
Logic Symbol Truth Table Pin Loading
Ci
(pF)
MX81 S2 81 S0 Q 10 | 007
_2? L L L |10 n | 007
—1so L L HI{ N 2 | 007
i L H L | 13 | 0.07
—I6 L H H 13 14 | 0.07
—il5
a4 o H L L | M4 15 | 0.06
—13 H L H 15 16 | 0.07
@ H oH L |6 17 | 007
—ilo H H H |17 S0 | 0.31
S1 0.19
S2 | 012
Equivalent Gates.................... 135
Bolt Syntax:...........ccccceevrunnne. Q.MX811011121314151617 SO S1 S2;
Power Characteristics:
Parameter Value Units
:E Static Ipp (T, =85° C) 18.04 nA
4= | Cro 213 pF
78 Powers (Static Ipp)(Vpp) + Cpg Vop® f
£ g TNote: Cpq does not include interconnect capacitance.
=
==
=l Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
t 1.59 1.19 1.76 . 194 2.30
Any bx Input - Q o 1.49 1.16 1.66 1.83 2.18
t 1.57 1.19 1.74 1.92 2.28
Any Sx Input - Q '(:::: 1.54 1.16 1.70 1.87 2.23

Propagation Delay Equation: ,(C) = KpKyKr(tgy + kiaxCp)
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CYX 1.0 micron CMOS Standard Cells

Logic Schematic

0] S1
10 >—
S0 SIN s2
SON SIN
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S0
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SON S2
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15 5
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16 >
17 >—
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NA21

GYX 1.0 micron CMOS Standard Cells

AMI
% SEMICONDUCTORS

Description:
NA21 is a two-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
A —]
B_| Q
NA21
A
59
NA21
Equivalent Gates:................... 1.0
Bolt Syntax: ............cocceevvrnene Q .NA21 AB;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 1.65 nA
"Cpq 0.08 pF

Power= (Static IDD) (VDD) + de VDD2 f
Note: Cpg does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From T ns, ns/pF
° (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
tp 0.23 1.29 0.41 0.61 1.00
AnyInput - Q tonL 0.16 1.03 0.30 0.46 077

Propagation Delay Equation: t,(C)) = KpKyKr{tay + kiaxCl)
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NA22

CYX 1.0 micron CMOS Standard Cells

Description:
NA22 is a two-input gate which performs the logical NAND function.

Logic Symbol Truth Table

Pin Loading
A
B Q
NA22
A
oy e
NA22

Equivalent Gates:................... 1.6
Bolt Syntax:...........cccccoevennenn. Q .NA22 AB;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 3.29 nA
"Cod 0.20 pF

Power= (Static Ipp)(Vpp) + Cpd Vop? f
TNote: Cpqg does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kix 2 4 8
From To (ns) (ns/pF) 0140F) 0.250F) (0.600F)
t 0.24 0.66 0.34 0.43 0.63
Anylnput - Q t:::: 0.17 0.53 0.24 0.32 0.48

Propagation Delay Equation: t,(C,) = KpKyKr(tay + KigxC1)



NA31 K AMI
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SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
NA31 is a three-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A A B c | Q
B_| Q L X X |H
C —
NA31 X L X H
A —O X X L H
B Q
c H H H L
NA31
Equivalent Gates:.................. 1.3
Bolt Syntax: ... Q .NA31ABGC;

Power Characteristics:

Parameter Value Units
Static IDD (TJ =85° C) 2.47 nA
TCoq 0.13 pF
Power= (Static Ipp)(Vpp) + Cpqg Vpp? f
TNote: Cpa does not include interconnect capacitance.
N Delay Characteristics:
5 i Conditions: T = 25°C, Vpp = 5.0V, Typical Process
& g Delay (ns) Number of Fan-outs
Eo Parameter tax Kdx 2 4 8
2 .
Qx From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
=
t 0.32 1.31 051 0.70 1.10
Any Input - Q t;:': 0.28 1.38 0.48 0.68 1.10

Propagation Delay Equation: t,(Cp) = KpKyKr(tax + kiaxCD
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CYX 1.0 micron CMOS Standard Cells

Description:
NA32 is a three-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A B ci|a
A—3
B — Q L X X H
C —|
NA32 X L X |H
A —O X X L H
8 Q H O H H|L
NA32
Equivalent Gates:................... 23
Bolt Syntax: ...........ccccooeveeneen. Q .NA32ABGC;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 4.93 nA
Cpq 0.20 pF

Powers= (Static Ipp)(Vpp) + Cpa Vpp? f

Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

c
— I
Delay (ns) Number of Fan-outs o
Parameter tax Kigx 2 4 8 ‘E
From To ns ns/pF;
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) Q X
toLn 0.29 0.67 0.39 0.49 0.69
Anylnput - Q tors 0.25 0.7 0.35 0.48 0.67

Propagation Delay Equation: t,(C) = KpKyKr{tgy + kigxCL)
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CYX 1.0 micron CMOS Standard Cells

Description:
NA41 is a four-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A A B C D Q Ci
g @ Q L X X X |H (PF)
NA41 X L X X H A 0.06
aQ X X L X H B 0.06
X X X L H C 0.06
NA41 H H H HIL D | 0.06
Equivalent Gates.................... 1.7
Bolt Syntax: .............ccocveeiine Q .NA41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.03 nA
"Cpd 017 oF
Power= (Static Ipp)(Vpp) + Cpqg V- f
1\Note: Cpg does not include interconnect capacitance.
N Delay Characteristics:
S it Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
o (%’ Delay (ns) Number of Fan-outs
E '8 . . Parameter tax kt/dxF ° 4 8
ax rom ° (ns) (ns/pF) (0.14pF) (0.29pF) {0.60pF)
=
1 0.44 1.46 0.64 0.86 1.30
Any laput - Q o 0.41 161 0.64 0.88 1.37

Propagation Delay Equation: 1,(C) = KpKyKr{tay + kiaxC)

9-132



K AMl NAL2

CYX 1.0 micron CMOS Standard Cells

Description:
NA42 is a four-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A B C D | Q Ci
82
g — Q L X X X H (pF)
! NA42 X L X X H A 0.12
A X X L X H B 0.12
¢ %} Q X X X L|H c |o12
NA42 H H H H|L D | o012
Equivalent Gates:................... 2.8
Bolt Syntax:.............c.ccevnne Q .NA42ABCD;
Power Characteristics:
Parameter Value Units
Static Ibp (TJ =85°C) 6.06 nA
Cpq 0.27 pF
Powers= (Static Ipp)(Vpp) + Cpg Vpp? f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
t 0.40 0.75 0.51 0.62 0.85
AnyInput Q o 0.37 0.82 0.48 0.60 0.8

Propagation Delay Equation: t,(C;) = KpKyKr(tay + KiaxCL)
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CYX 1.0 micron CMOS Standard Cells

Description:
NAS51 is a five-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loa(ﬁng
Ci
. A B C D E|a (PF)
E :} Q L X X X X /|H A | 0.06
——Xas1 X L X X X|H B | 006
X X L X X H C 0.06
é %E} Q X X X L X|H D | o006
NA51 X X X X L H E 0.06
H H H H H L
Equivalent Gates:................. 2.0
Bolt Syntax:...........ccccoeeeenne. Q .NA51ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 3.47 nA
"Coq 0.20 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp® f
TNote: Cpqg does not inciude interconnect capacitance.
I Delay Characteristics:
< g Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
‘g 0 Delay (ns) Number of Fan-outs
E 3 From o Parameter (t:;) (nl;t/dp;(F) 2 4 8
ax (0.14pF) (0.29pF) (0.60pF)
ol o | | o E AR E E

Propagation Delay Equation: t,(C) = KpKyKr(tyx + kiaxCl
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CYX 1.0 micron CMOS Standard Cells

Description:
NAS52 is a five-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loaﬁ-ing
Ci
A B C D EJ|aQ (pF)
A —1
E jD& a L X X X X|H A [012
- Nas2 X L X X X H B 0.12
S X X L X X|H c |o12
g @ Q X X X L X/|H D | o012
NA52 X X X X L H E 0.13
H H H H H L
Equivalent Gates:................... 3.8
Bolt Syntax:...........ccccovenenee. Q .NA52ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 6.94 nA
"Coq 0.36 pF
Powers= (Static Ipp)(Vpp) + Cpq Vpp? f
Note: Cp,4 does not include interconnect capacitance.
Delay Characteristics: —
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process c S
— o
Delay (ns) Number of Fan-outs o 0%’
Parameter tax Kidx 2 4 8 o
o
From To (ns) (ns/pF) ©149F) (0.299) (0.60pF) Q x
=
t 0.53 0.85 0.65 0.77 1.03
Any nput - Q o, 0.49 0.92 0.62 0.76 104 O

Propagation Delay Equation: t,(C;) = KpKyKr(tyx + KigxCL
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CYX 1.0 micron CMOS Standard Cells

Description:

NAG61 is a six-input gate which performs the logical NAND function.

AMIL
%SEM!GONDUCTORS

Logic Symbol Truth Table Pin Loading
A B C D E F Q Ci
A— L X X X X X H (pF)
E :} Q X L X X X X /|H A | 006
—] NAG1 X X L X X X H B 0.06
X X X L X X H C 0.06
E Q X X X X L X/|H D |o0.06
NA61 X X X X X L H E 0.06
H H H H H H L F 0.06
Equivalent Gates.................... 3.8
Bolt Syntax:...............ccccocoee Q .NA61ABCDEF;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 6.90 nA
TCoq 0.56 pF
Power= (Static Ipp)(Vpp) + Cpq Voo® f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter ax Kiax 2 4 8
From To (ns) (ns/pF) ©149) 02%0F) (0.600F)
Ayt Q| 050 o7 108 Jgx pe

Propagation Delay Equation: t,(C\) = KpKyKr(tgy + kigxCl)
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Description:
NAB81 is an eight-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A B c D E F G H Q Ci
A 3 L X X X X X X X |[H (pF)
E — Q X L X X X X X X H A 0.06
- > X X L X X X X X|H B | 006
g NAs1
X X X L X X X X H Cc 0.06
A X X X X L X X X H D 0.06
§ Q X X X X X L X X H E 0.06
g X X X X X X L X H F 0.06
H NA81 X X X X X X X L|H G | o006
H H H H H H H H L H 0.06
Equivalent Gates:................... 4.4
Bolt Syntax:............cccccvvvennn. Q.NAB1ABCDEFGH,;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85° C) 8.03 nA
TCpq 0.60 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp? |
TNo\‘e: Cpq does not include interconnect capacitance. -a
cc
Delay Characteristics: e
Conditions: T = 25°C, Vpp = 5.0V, Typical Process ‘é %’
Delay (ns) Number of Fan-outs Q §<’
Parameter tax Ktdx 2 4 8 s
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
4 0.94 1.1 1.10 1.26 1.60
Any Input  Q o 1.08 0.97 117 1.31 1.61

Propagation Delay Equation: 1,(C;) = KpKyK(tgy + KigxCD

9-137



NO21 AMIL
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
NO21 is a two-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
A
B Q
NO21
A-Q
B O S
NO21
Equivalent Gates:................... 1.0
Bolt Syntax:..........cccocveeeenn Q .NO21AB,;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 1.02 nA
TCpd 0.09 oF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

S _g Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
5 (%’ Delay (ns) Number of Fan-outs
Eo Parameter tax Kiaix 2 4 8
IR |From To (ns) (ns/pF)
= é (0.14pF) {0.29pF) (0.60pF)
[ 0.26 1.98 0.55 0.84 1.44
Any fnput - Q tore 0.18 0.91 0.31 0.45 073

Propagation Delay Equation: t,(Cp) = KpKyKr(tyy + kiaxC)
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AMI NO22
%SEMICDNDUCTDRS

CYX 1.0 micron CMOS Standard Cells

Description:
NO22 is a two-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
A
B Q
NO22
A-Q2
B - Q
NO22
Equivalent Gates.................... 1.6
Bolt Syntax:...........ccoccoieens Q .NO22 AB;
Power Characteristics:
Parameter Value Units
Static IDD (TJ =85° C) 2.04 nA
TCpy 0.14 pF

Power= (Static lpp)(Vpp) + Cpg Vop- f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process = 8
o
Delay (ns) Number of Fan-outs o é—?
Parameter tax Kdx 2 4 8 Eo
Q
From To (ns) (ns/pF) (0.140F) (0.29pF) (0.60pF) ex
=
t 0.25 1.00 0.39 0.54 0.84
Any lnput  Q o 0.17 0.50 0.24 031 0.46

Propagation Delay Equation: t,(C) = KpKyKr{tay + kiaxCy)
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NO31

GYX 1.0 micron CMOS Standard Cells

AMIL
% SEMICONDUCTORS

Description:
NO31 is a three-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
A B C | aQ
A a L L LC[H
C H X X L
A—q NO31 X H X L
B— Q X X HI|L
c—
NO31
Equivalent Gates.................... 1.3
Bolt Syntax: ............ccccoevvenen. Q .NO31ABC;
Power Characteristics:
Parameter Value Units
Staticipp (T, = 85° C) 1.09 nA
"Coq 0.13 pF

Power= (Static IDD) (VDD) + de VDD2 f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

g ‘_g Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
S ‘%’ Delay (ns) Number of Fan-outs
o Parameter tax Kidx 2 4 8
Q
QX From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
= Ayt Q torn 0.49 274 0.88 1.29 213
ny inpu ton, 0.25 1.05 0.40 0.55 0.88

Propagation Delay Equation: t,(Cy) = KpKyKr(tgx + kiaxCo)
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EAMl NO32

CYX 1.0 micron CMOS Standard Cells

Description:
NO32 is a three-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loai:l-ing
A A B C Q
B Q L L L H
C T os Ho X X 1L
A—Cnp X H X L
89 Q X X H|L

NO32

Equivalent Gates:................... 2.1

Bolt Syntax: ............cccccoureennnee. Q .NO32ABG;

Power Characteristics:

Parameter Value Units

Static Ipp (T =85° C) 217 nA

TCpq 0.22 pF

Power= (Static Ibp) (VDD) + de Voozf
TNole: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process c 2
e o

Delay (ns) Number of Fan-outs o UE,’

Parameter tax Kidx 2 4 8 E -

Fr T [

om ° (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) QX

Anwinout  Q toLH 0.46 1.39 0.66 0.86 1.29 =
vinp tonL 0.22 0.57 0.31 0.39 0.56

Propagation Delay Equation: t,(C) = KpKyKr(tay + kiaxCy)
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NO41 NM’I
7/ e
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CYX 1.0 micron CMOS Standard Cells

Description:
NO41 is a four-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
A A B C D Q Ci
g §>& Q L L L L]|H (pF)
NO41 H X X X L A 0.06
A X H X X L B 0.06
¢ @ Q X X H x|t c |oo0s
NO41 X X X H L D 0.06
Equivalent Gates:................... 1.6
Bolt Syntax: ............. Q.NO41ABCD;
Power Characteristics:
Parameter Value Units
Static IDD (TJ =85°C) 1.156 nA
"Cpd 0.16 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp® f
Note: de does not include interconnect capacitance.
BN Delay Characteristics:
s e Conditions: T = 25°C, Vpp = 5.0V, Typical Process
5 t%’ Delay (ns) Number of Fan-outs
E .8 . . Parameter tax ktdxF 2 4 8
o % rom ) (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
=
t 0.74 3.42 1.22 1.73 278
Anylnput - Q o, 0.30 125 0.47 0.66 1.04

Propagation Delay Equation: t,(Cy) = KpKyKr(tgx + kiaxCo)
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CYX 1.0 micron CMOS Standard Cells

AMIL
% SEMICONDUCTORS

Description:
NO42 is a four-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
A A B C D Q Ci
; %D@ Q L L L L |H (PF)
NO42 H X X X L A 0.12
A5 X H X X L B 0.12
e Q
=D X x oW ox|L ¢ | ot
NO42 X X X H L D 0.12
Equivalent Gates:................... 2.7
Bolt Syntax:............ccccoeeeennnne Q .NO42ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 2.30 nA
TCpq 0.29 pF
Power= (Static Ipp)(Vpp) + Cpy Vpp? f
TNote: Cpq does not include interconnect capacitance.
Delay Characteristics: -
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process c g
am— (o]
Delay (ns) Number of Fan-outs o (%’
Parameter tax Kidx 2 4 8 E -
F ]
rom To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) Qx
=
t 0.70 1.74 0.95 1.21 1.74
Anytnput - Q t:.': 0.27 0.67 0.37 0.47 0.67

Propagation Delay Equation: t,(C) = KpKyKr(tyy + Kig«Cp)
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NO51 AMI
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GYX 1.0 micron CMOS Standard Cells

Description:
NO51 is a five-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
Ci
A A B C D E Q (PF)
E §>& Q L L L C L|[H A | 006
NO51 H X X X X L B 0.06
A X H X X X L C 0.06
% é} Q X X H X X|L D | 006
NO51 X X X H X L E 0.06
X X X X H L
Equivalent Gates.................... 2.0
Bolt Syntax: ... Q.NO51ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 1.22 nA
Cpd 0.21 pF
Powers= (Static Ipp)(Vpp) + Cpd Vpp® f
TNote: Cpg does not include interconnect capacitance.
B Delay Characteristics:
g g’ Conditions: T = 25°C, Vpp = 5.0V, Typical Process _
§ P Delay (ns) Number of Fan-outs
E 9 From To Perameter (trfé) (nI;t;j;;(F) 2 ! d
QX (0.14pF) (0.29pF) (0.60pF)
ol [ o o by Ts1 by o6 Ter

Propagation Delay Equation: t,(Cy) = KpKyKr(tgx + kigxC1)
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AMI NO052
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
NO52 is a five-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
Ci
A A B C D EJ|a (PF)
E %D@ Q L L L L L[|H A | 012
NO52 H X X X X L B 0.12
A X H X X X L C 0.12
E %3 Q X X H X X|L D |o12
NO52 X X X H X L E 0.12
X X X X H L

Equivalent Gates:................... 3.3

Bolt Syntax:...........cccovvveveenne Q.NO52ABCDE;

Power Characteristics:

Parameter Value Units

Static Ipp (T = 85° C) 243 nA

"Coq 0.38 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp® f

TNme: Cpqg does not include interconnect capacitance.

Delay Characteristics: —
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process c S
Delay (ns) Number of Fan-outs g Ug;

Parameter tax Kieix 2 4 8 Eo

From To (ns) (ns/pF) 0190F) 02%F) (0.600F) 2 é

anyioput Q| 024 560 04p 058 o2

Propagation Delay Equation: t,(C|) = KpKyKr(tay + kigxCl
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0BO1X1

®
il SEMICONDUCTORS

CYX 1.0 micron GMOS Standard Cells

Description:
OBO01X1 is a TmA, non-inverting, TTL-level output buffer pad.

Logic Symbol Truth Table Pin Loading

Ci
0BO1X1 Al a (0F)

A | PIN Q A 0.07
| PAD H H

-
-

TTL

Bolt Syntax: ..........cccoceerieinns Q .0OB0O1X1 A;

Power Characteristics:

Parameter Value Units
Static Ipp (T, =85° C) 15.79 nA
"Cpq 7.49 pF

Power= (Static Ipp)(Vpp) + Cpq Vop? f
Note: Cq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)

Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)

A Q

10 micron

©
c
2
(%)
o
o
X
b=

teu 227 0.32 10.35 18.44 26.52 34.60
topy 2.74 0.41 13.00 23.27 3354 43.80

Propagation Delay Equation: t,(Cy) = KpKyKr(tgx + kigxCU
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EAML 0BO1X2

_
CYX 1.0 micron CMOS Standard Cells
Description:
OB01X2 is a 2mA, non-inverting, TTL-level output buffer pad.
Logic Symbol Truth Table Pin Loading
Ci
0BO1X2 Al Q (PF)
Al PIN Q L L A 0.07
] PAD H H
TTL
Bolt Syntax:.........c.occcvveeens Q .0BO1X2 A;
Power Characteristics:
Parameter Value Units
Static IDD (TJ =85°C) 15.79 nA
"Cpa 7.60 pF
Power= (Static Ipp)(Vpp) + Cpa Vpp? f
Note: Cpg does not include interconnect capacitance.
Delay Characteristics: -—
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process S o
Delay (ns) Capacitive Load (pF) S
Parameter tax Kidx 25 50 75 100 o
From To (ns) (ns/pF) o 2
pecital
A Q toun 1.47 0.16 551 9.55 13,59 17.63 =
torL 1.86 0.20 6.99 12.11 17.23 2235

Propagation Delay Equation: t,(C\) = KpKyKy(tgy + KiaxC)
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0BO1X3 EAMl

CYX 1.0 micron CMOS Standard Gells

Description:
0OB01X3 is a 4mA, non-inverting, TTL-level output buffer pad.

Logic Symbol Truth Table Pin LoadiLng
Ci
1A > PIN Q L L A 0.14
PAD H H
TTL
Bolt Syntax:.............cccoeennne. Q .OBO1X3 A;
Power Characteristics:
Parameter Value Units
Static IDD (TJ =85°C) 17.41 nA
TCoq 7.92 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp® f
Note: Cpq does not inciude interconnect capacitance.
B Delay Characteristics:
s P Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
§ ‘%’ Delay (ns) Capacitive Load (pF)
Eo Parameter tx Ktax 25 50 75 100
= g From To (ns) (ns/pF)
-
= |A Q teLh 0.97 0.08 2.99 5.01 7.03 9.05
tp 1.09 0.10 3.65 6.21 8.77 11.33

Propagation Delay Equation: t,(C) = KpKyKr(tgy + kiaxCL
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‘ ®

Description:

OBO01X5 is an 8mA, non-inverting, TTL-level output buffer pad.

0B01X5

CYX 1.0 micron CMOS Standard Cells

Logic Symbol Truth Table mLoading
Ci
OBO01X5 A Q (PF)
A PIN Q L L A 0.28
I PAD H H
TTL
Bolt Syntax:..............cceveennen. Q .OBO1X5 A;
Power Characteristics:
Parameter Value Units
Static IDD (TJ =85° C) 19.64 nA
TCoq 17.34 pF
Power= (Static lop)(Vpp) + de VDsz
1'Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pF)

Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLn 0.66 0.04 1.66 2,67 3.68 4.69

tPHL 0.88 0.05 2.15 3.42 4.70 5.97

Propagation Delay Equation: t(C;) = KpKyKr(tax + KigxCL
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0B0O3X1 7

& ®
SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
0OBO03X1 is a 1mA, non-inverting, CMOS-level output buffer pad.
Logic Symbol Truth Table Pin Loading
Ci
0B03X1 A Q (pF)
A | PIN |qQ L|L A |o007
|/ PAD H H
CMOS
Bolt Syntax:........c..ccccevvernennee. Q .OB03X1 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 15.79 nA
de 7.49 pF
Power= (Static Ipp)(Vpp) + Cpg Voo f
1‘Note: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Capacitive Load (pi?)
Parameter tax ktax 25 50 75 100
From To (ns) (ns/pF)
A Q toLH 3.72 0.59 18.55 33.39 48.22 63.05
tor 1.93 0.28 8.83 15.73 22.64 29.54

Propagation Delay Equation: {,(C;) = KpKyKr(tgx + kigxCp)
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% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:
OB03X2 is a 2mA, non-inverting, CMOS-leve! output buffer pad.

Logic Symbol Truth Table Pin Loading
0OB03X2 c
Al aQ (pF)
A ] PIN 1 aq C|L A | 007
| PAD
H H
CMOS
Bolt Syntax:...........c.coovviiienne Q .OB0O3X2 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 15.79 nA
TCpq 7.60 pF
Power= (Static Ipp)(Vpp) + Cpg Voo f
fNote: Cpq does not include interconnect capacitance.
Delay Characteristics: —_
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process c8
— ° ®
Delay (ns) Capacitive Load (pF) oo
Parameter tix Kidx 25 50 75 100 I=x-;
From To (ns) (ns/pF) o
=
A Q tor i 2.18 0.30 9.59 17.00 24.41 31.82 =
tpmL 1.40 0.14 4.85 8.30 .75 15.20

Propagation Delay Equation: t,(C\) = KpKyKr(tay + kiaxCL)
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0B03X3 EAMl

CYX 1.0 micron CMOS Standard Cells

Description:
OBO03X3 is a 4mA, non-inverting, CMOS-level output buffer pad.

Logic Symbol Truth Table Pin Loacring
Ci
OB03X3 Al aQ (pF)
A PIN Q L L A 0.12
PAD H H
CMOS

Bolt Syntax:..........ccceerennne Q .OBO3X3 A;

Power Characteristics:

[Parameter Value Units

Static Ipp (T = 85° C) 16.74 nA

de 7.89 pF
Power= (Static lop) (VDD) + de VDD2f
TNote: Cpq does not include interconnect capacitance.
) Delay Characteristics:
c8 Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
g'ug), Delay (ns) Capacitive Load (pF)
T Parameter tx Ktax 25 50 75 100
o BEe To (ns) (ns/pF)
=
= 1B Q ton 1.32 0.15 5.02 8.72 12.42 16.12
tonL 1.00 0.07 273 4.45 6.17 7.90

Propagation Delay Equation: t,(C) = KpKyKr(tyy + kiaxCp)
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CYX 1.0 micron CMOS Standard Cells

Description:
OBO03X5 is an 8mA, non-inverting, CMOS-level output buffer pad.
Logic Symbol Truth Table Pin Loading
Ci
0B03X5 Al aQ (pF)
A~ PN |aq L L A | o028
| PAD H H
CMOS
Bolt Syntax:............cccecvvvenrne. Q .0OBO03X5 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85° C) 19.64 nA
Coq 17.34 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp? f
Note: de does not include interconnect capacitance.
Delay Characteristics: —
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process S g
Delay (ns) Capacitive Load (pF) .
Parameter tax Ktax 25 50 75 100 =L
From To (ns) (ns/pF) ol
==
A Q ton 0.84 0.07 269 455 6.40 8.25 =
torL 0.74 0.03 1.60 246 3.32 4.19

Propagation Delay Equation: t,(Cp) = KpKyKr(tyx + kiaxCp)
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0BOGX EAMl

CYX 1.0 micron CMOS Standard Cells

Description:
OB06X1 is a 1mA, inverting, CMOS-level, P-channel, open-drain (pull-up) output buffer pad.

Logic Symbol Truth Table Pin Loading

0B06X1 Al Q
A PIN |q L|H
PAD H Z
CMOS

Bolt Syntax: ..............cccovenee. Q .0B06X1 A;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85° C) 16.74 nA

"Cpq 7.53 pF

N 2
Power= (Static Ipp)(Vpp) + Cpq Vpp© f
Note: de does not include interconnect capacitance.

Delay Characteristics:

c § Conditions: T = 25°C, Vpp = 5.0V, Typical Process
o —
5 c%, Delay (ns) Capacitive Load (pF)
= Parameter tax Ktax 25 50 75 100
g From To (ns) (ns/pF)
-
= D Q [, 0.00 0.59 14.83 29.66 44.48 59.31
tyz 0.59

Propagation Delay Equation: 1,(C) = KpKyKr(tyx + KiaxCl)
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CYX 1.0 micron CMOS Standard Cells

Description:
OB06X2 is a 2mA, inverting, CMOS-level, P-channel, open-drain (pull-up) output buffer pad.

Logic Symbol Truth Table Pin Loading
0OB06X2 A Q
A PIN |q C Th
PAD H Z
CMOS
Bolt Syntax:............ccccevenennen. Q .OB06X2 A;

Power Characteristics:

Parameter Value Units
Static Ipp (T, =85° C) 16.74 nA
"Cpg 7.58 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp? f
Note: Cp,q does not include interconnect capacitance.

Delay Characteristics: —_

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process cg

R — o -

Delay (ns) Capacitive Load (pF) b o

Parameter tax Kiax 25 50 75 100 Eo

From To (ns) (ns/pF) o §><

-

A Q tou 0.07 0.30 7.47 14.87 2227 29.68 =
thz 0.74

Propagation Delay Equation: t,(C|) = KpKyKr(tax + KiaxCL)
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0B06X3 AMI
% SEMICONDUCTORS

GYX 1.0 micron CMOS Standard Cells

Description:
0OB06X3 is a 4mA, inverting, CMOS-level, P-channel, open-drain (pull-up) output buffer pad.
Logic Symbol Truth Table Pin Loa;iﬁg
0B06X3 A Q
A PN |q L|H
] PAD H Z
CMOS
Bolt Syntax:..............ceoeenens Q .OB06X3 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 17.41 nA
"Cpd 7.71 PF

Power= (Statlc IDD) (VDD) + de Vnozf
TNote: de does not include interconnect capacitance.

Delay Characteristics:

S ‘_g Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
oy :,—:; Delay (ns) Capacitive Load (pF)
=E- Parameter tix Ktdx 25 50 75 100
Pl |From To (ns) (ns/pF)
=2
=l (A Q toLn 0.52 0.15 4.22 7.92 11.62 15.32
tz 0.94

Propagation Delay Equation: ,(Cp) = KpKyKr(tgx + kiaxCp)
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EAmil 0BO7X1

CYX 1.0 micron CMOS Standard Cells

Description:
OBO07X1 is a 1mA, non-inverting, TTL-level, N-channel, open-drain (pull-down) output buffer pad.

Logic Symbol Truth Table Pin Loading
0B07X1 A Q
A PN |q Lt
B PAD H Z
TTL
Bolt Syntax: ...........ccocoonvinne Q .0BO7X1 A;
Power Characteristics:
Parameter Value Units
Static 'DD (TJ = 85° C) 15.79 nA
Cpq 7.42 pF

Power= (Static Ipp) (Vpp) + Cpq Voo? f

TNote: de does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process c 8

— 05

Delay (ns) Capacitive Load (pF) ° i

Parameter tax Ktax 25 50 75 100 €o

From To (ns) (ns/pF) o

o R

A Q [ 0.00 0.41 10.28 20.56 30.84 41.12 =
t2 0.35

Propagation Delay Equation: 1,(C,) = KpK\Kr{tyy + kigxCy)
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0BO7X2 KMl

CYX 1.0 micron CMOS Standard Cells

Description:
OBO07X2is a 2mA, non-inverting, TTL-level, N-channel, open-drain (pull-down) output buffer pad.

Logic Symbol Truth Table Pin Loading
0B07X2 A Q
A PN |a Lyt
PAD H Z
TTL
Bolt Syntax:...........cecerveviinns Q .0BO7X2 A;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ =85°C) 15.79 nA
TCp4 7.47 pF

Power= (statiC lDD)(VDD) + de VDDZ f
Note: C,q does not include interconnect capacitance.

Delay Characteristics:

I= E Conditions: T = 25°C, Vpp = 5.0V, Typical Process
[e] w—
5 Ug; Delay (ns) Capacitive Load (pF)
Eo Parameter tix Ktax 25 50 75 100
ol From To (ns) (ns/pF)
- .2
= IR Q terL 0.03 0.21 5.17 10.31 15.44 20.58
tz 0.44

Propagation Delay Equation: t,(C\) = KpKyKr(tax + kiaxCL)
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% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Celis

Description:
OBO07X3 is a 4mA, non-inverting, TTL-level, N-channel, open-drain (pull-down) output buffer pad.

Logic Symbol Truth Table Pin Loading
0OB07X3 A Q
A PN |aq Lt
1 PAD H 2
TTL
Bolt Syntax:.............ccccvenenene Q .OBO7X3 A;
Power Characteristics:
Parameter Value Units
Static lop (TJ =85°C) 16.13 nA
"Cod 7.59 pF

Power= (Static loo)(Vpp) + de Vooz f
TNc:te: de does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process g E

Delay (ns) Capacitive Load (pF) o %’

Parameter tax Ktax 25 50 75 100 Eo

From To (ns) (ns/pF) o &

ex

A Q torL 0.29 0.10 2.85 5.41 7.98 10.54 =
tiz 0.89

Propagation Delay Equation: t,(C;) = KpKyKr(tgy + KigxCL)
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SEMICONDUCTORS

CYX 1.0 micron GMOS Standard Cells

Description:
OB09X1 is a TmA, non-inverting, CMOS-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loading
EN 0B09X1
A :b PIN |aq
L PAD
CMOS
Bolt Syntax:............cccoveeennenne Q .OB09X1 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85° C) 18.44 nA
"Cpa 7.76 pF

Power= (Static Ipp)(Vpp) + Cpqg Vpp- f
TNote: Cpg does not include interconnect capacitance.

Delay Characteristics:

S ! Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
o _ —_
S Delay (ns) Capacitive Load (pF)
Eo Parameter tax Ktax 25 50 75 100
o @ From To (ns) (ns/pF)
ex
= Q toL 0.00 0.59 14.83 29.66 44.49 59.32
top 0.12 0.28 7.03 13.93 20.84 27.75
EN Q thz 0.85
1z 0.46
oy 0.00 059 14.83 29.66 44.49 59.32
tz 0.16 0.28 7.07 13.98 20.88 27.79

Propagation Delay Equation: 1,(Cy) = KpKyKr(tgx + kigxCD
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CYX 1.0 micron CMOS Standard Cells

Description:
OB09X2 is a 2mA, non-inverting, CMOS-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loading
_|EN 0BO09X2
A :Eb PIN Q
| PAD
CMOS

Bolt Syntax:.........cc.cccoevvennen. Q .OB09X2 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85° C) 18.44 nA
Cpa 7.88 pF

Power= (Static lDD) (VDD) + de Voozf
Note: de does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process e 8
- e oo
Delay (ns) Capacitive Load (pF) S
Parameter tax Ktax 25 50 75 100 o
From To (ns) {ns/pF) %
-
A Q [ 0.00 0.30 7.40 14.81 2221 29.62 =
top 0.48 0.14 3.93 7.37 10.81 14.26
EN Q tz 1.02
tz 057
th 0.18 0.30 7.59 14.99 22.40 29.80
tn 0.52 0.14 3.97 7.41 10.86 14.30

Propagation Delay Equation: t,(Cy) = KpKyKr(tay + KiaxCr)
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GYX 1.0 micron CMOS Standard Cells

Description:
OBO09X3 is a 4mA, non-inverting, CMOS-level, tri-state output buffer pad with active low enable.

Logic Symbol [Truth Table Pin Loading
| EN 0B09X3
A Q PIN |q
1 PAD
CMOS
Bolt Syntax:..............ccoceeeneee Q .OB09X3 AEN;
Power Characteristics:
Parameter Value Units
Static lpp (Ty=85° C) 19.97 nA
Cpd 8.20 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp? f
TNole: Cpq does not include interconnect capacitance.

Delay Characteristics:

S Py Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
5 (%’ Delay (ns) Capacitive Load (pF)
Eo Parameter tax Ktax 25 50 75 100
[T |From To (ns) (ns/pF)
Q X
it
= (A Q toLH 0.28 0.15 3.97 7.67 11.36 15.06
tonL 0.70 0.07 2.43 4.16 5.89 7.61
EN Q tuz 1.23
tz 1.02
ton 0.42 0.15 4.12 7.82 11.51 15.21
ta 0.74 0.07 2.47 4.20 5.93 7.66

Propagation Delay Equation: t,(C) = KpKyKr(tyx + kigxCL
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CYX 1.0 micron CMOS Standard Cells

Description:
OB15X1 is a TmA, non-inverting, TTL-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loading

_| EN 0OB15X1

A PIN Q
] PAD
TTL

Bolt Syntax:........ccoccivieicne Q .OB15X1 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85° C) 18.44 nA
"Cpq 7.76 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp? f

TNote: de does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process c E
- — o
Delay (ns) Capacitive Load (pF) o Ug;
Parameter tax Ktax 25 50 75 100 o
From To (ns) (ns/pF) og
- o
A Q toLn 0.00 0.32 8.08 16.16 2425 32.33 =
topL 0.00 0.4 10.28 20.56 30.84 4112
EN Q tuz 0.85
tz 0.46
toy 0.10 0.32 8.18 16.26 24.34 32.43
t 0.00 0.41 10.28 20.56 30.84 41.12

Propagation Delay Equation: t,(C,) = KpKyKr(ty, + kigxCo)
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CYX 1.0 micron CMOS Standard Cells

Description:
0OB15X2 is a 2mA, non-inverting, TTL-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loading

_LEN 0OB15X2

A Q PIN Q
L PAD
TTL

Bolt Syntax:..........c.cccevurrenen. Q .OB15X2 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 18.44 nA
"Coq 7.88 pF

Power= (Static IDD)(VDD) + de Vopz f

TNote: de does not include interconnect capacitance.

Delay Characteristics:

c8 Conditions: T = 25°C, Vpp = 5.0V, Typical Process
5S¢ J DD
5 (%’ Delay (ns) Capacitive Load (pF)
o Parameter tax Kiax 25 50 75 100
Pyl |From To (ns) (ns/pF)
) X
=%
= IR Q tou 0.26 0.16 4.30 8.34 12.37 16.41
tonL 0.46 0.20 558 10.69 15.80 20.91
EN Q tuz 1.02
i 0.57
ton 0.45 0.16 4.49 8.53 12.56 16.60
ta 0.50 0.20 5.61 10.73 15.84 20.95

Propagation Delay Equation: 1,(C)) = KpKyKr(tgx + kiaxCD
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CYX 1.0 micron CMOS Standard Cells

Description:
0OB15X3 is a 4mA, non-inverting, TTL-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loading

_|EN OB15X3

A 1‘) PIN Q
| PAD
TTL

Bolt Syntax: ...........ccccccvnvennns Q .OB15X3 AEN;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85° C) 19.97 nA
Cpq 8.20 pF

Power= (Static Ipp)(Vpp) + Cpd Vpp? f
fNote: Cpg does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process =8
o oo
Delay (ns) Capacitive Load (pF) S
Parameter tax Ktax 25 50 75 100 €o
o
From To (ns) (ns/pF) e £
A Q [ 0.39 0.08 2.41 4.42 6.43 8.44 =
top 0.67 0.10 3.24 5.82 8.39 10.96
EN Q tz 1.23
tz 1.02
tz 054 0.08 255 457 6.58 8.59
ty 073 0.10 3.30 5.87 8.44 11.01

Propagation Delay Equation: 1,(C\) = KpKyKr(tgy + KiaxCp
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CYX 1.0 micron CMOS Standard Cells

Description:
0OB81X5 is an 8mA, non-inverting, TTL-level, output buffer pad with controlled slew rate output.

Logic Symbol Truth Table Pin Loading
0B81X5 Al Q
A T3 PN |q Lt
] PAD H H
TTL
Bolt Syntax:........cccecevveveenenne Q .OB81X5 A;

Power Characteristics:

Parameter Value Units
Static Ipp (Ty=85°C) 20.39 nA
"Cpq 18.04 pF

Power= (Static IDD) (VDD) + de VDDZf
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

c § Conditions: T; = 25°C, Vpp = 5.0V, Typical Process
o —
S g Delay (ns) Capacitive Load (pF)
o Parameter tax Kigx 25 50 75 100
o g From To (ns) (ns/pF)
-
=3 (A Q toun 0.79 0.05 2.13 3.48 4.82 6.16
tonL 1.23 0.10 3.75 6.26 8.78 11.29

Propagation Delay Equation: t,(Cy) = KpKyKr(tyx + kiaxCD
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GYX 1.0 micron GMOS Standard Cells

Description:
OB83X5 is an 8mA, non-inverting, CMOS-level, output buffer pad with controlled slew rate output.

Logic Symbol Truth Table Pin Loading
0B83X5 A Q
A PN |q Lyt
7] St PAD H | H
CMOS
Bolt Syntax: ............ccccceneneen. Q .0OB83X5 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 20.39 nA
"Coq 18.04 pF

Power= (Static IDD)(VDD) + de VDDZf
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 5.0V, Typical Process c g

prm— — = oo

Delay (ns) Capacitive Load (pF) oo

Parameter tax Kidx 25 50 75 100 Eo

From To (ns) (ns/pF) o d

ax

A Q torn 1.06 0.10 3.51 5.96 8.41 10.86 =
tenL 0.98 0.07 2.70 4.43 6.15 7.88

Propagation Delay Equation: t,(C,) = KpKyKr(tay + kiaxCy)
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GYX 1.0 micron CMOS Standard Cells

Description:

0OB86X5 is an 8mA, inverting, CMOS-level, output buffer pad with a P-channel open-drain (pull-up) and controlled slew
rate output.

Logic Symbol Truth Table Pin Loading
OB86X5 A Q
A PN |qQ L H
] PAD H Z
| CMOS
Bolt Syntax: ...........cccecuveneneee. Q .0OB86X5 A;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 19.33 nA
Cpq 8.46 pF

Power= (Static lop) (VDD) + de Vooz f
Note: de does not include interconnect capacitance.

- Tg Delay Characteristics:
oo Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
E g Delay (ns) Capacitive Load (pF)
o Parameter tux Kiax 25 50 75 100
- s From To (ns) (ns/pF)
A Q toLy 1.33 0.10 3.78 6.23 8.68 11.13
tz 1.17

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kiaxC1)
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EAaml 0BB7X5

CYX 1.0 micron CMOS Standard Cells

Description:

OB87X5 is an 8mA, non-inverting, TTL-level, output buffer pad with N-channel open-drain (pull-down) and controlled
slew rate output.

Logic Symbol Truth Table Pin Load-ing
0B87X5 A | Q
A PN |a L L
I PAD H| Z
TTL
Bolt Syntax: .........cccccocneene Q .0OB87X5 A;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, =85°C) 16.86 nA
TCpq 17.63 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp® f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics: - f_‘g
Conditions: T; = 25°C, Vpp = 5.0V, Typical Process So
Delay (ns) Capacitive Load (pF) E ‘_g
Parameter tax Kidx < 25 50 75 100 od
From To (ns) (ns/pF) TS
A a tph 1.23 0.10 374 6.26 8.78 11.30
tiz 0.86

Propagation Delay Equation: ,(C|) = KpKyKr(tay + kiaxCy)
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CYX 1.0 micron CMOS Standard Cells

Description:

0OB89X5is an 8mA, non-inverting, CMOS-level, tri-state output buffer pad with active low enable and controlied slew rate
output.

Logic Symbol Truth Table Pin Loaﬁg
| EN 0BB9IX5
A @ PIN | q
|Sy PAD
CMOS

Bolt Syntax: ...........cccccennee. Q .0B89X5 AEN,;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 23.67 nA
"Cpq 18.60 pF

Power= (Static Ipp)(Vpp) + Cpg Vop |
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A Q trLn 0.43 0.10 2.89 5.35 7.81 10.26
ton 0.98 0.07 27 4.44 6.17 7.90
EN Q thz 1.37
tz 1.08
ton 0.76 0.10 322 5.68 8.14 10.60
tz 1.00 0.07 273 447 6.20 7.93

Propagation Delay Equation: t,(C)) = KpKyKr(tg + kiaxCl)
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GYX 1.0 micron CMOS Standard Cells

Description:

OB95X5 is an 8mA, non-inverting, TTL-level, tri-state output buffer pad with active low enable and controlled slew rate
output.

Logic Symbol Truth Table Pin Loading

_Ien OBY5X5

A PIN Q

PAD
TTL

Bolt Syntax: ...........ccccoeeeeenee. Q .0B95X5 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85° C) 23.67 nA
TCpq 18.60 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp? f
Noie: Cpq does not include interconnect capacitance.

Delay Characteristics: c Tg
Conditions: T = 25°C, Vpp = 5.0V, Typical Process o=
— o
Delay (ns) Capacitive Load (pF) g g
Parameter o Ktax 25 50 75 100 o g
From To (ns) (ns/pF) - S
A Q tpn 0.51 0.05 1.84 3.18 452 5.86
terL 0.98 0.10 353 6.08 862 1.17
EN Q tz 1.38
tz 1.08
ton 0.83 0.05 217 3.51 485 6.19
tz 1.01 0.10 3.56 6.1 865 11.20

Propagation Delay Equation: t,(C\) = KpKyKr{tay + kiaxCy)
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CYX 1.0 micron CMOS Standard Cells

Description:

%

ON11 is an OR-NAND circuit consisting of two 2-input OR gates into a 2-input NAND gate.

2 e
SEMICONDUCTORS

Logic Symbol Truth Table Pin Loading
A B C D | Q
L L X X H Ci
A ON11 X X L LJ|H (F)
B H X H X L A 0.06
c H X X H L B 0.06
b X H H X L C 0.06
X H X H L D 0.06
Equivalent Gates.................... 1.7
Bolt Syntax:............ccccevenneen. Q.ON11ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 2.04 nA
"Cpq 0.22 pF
Powers= (Static Ipp)(Vpp) + Cpg Vpp? f
TNme: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter teix Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
Anyimpat @ | g o oar oo 094

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kigxCl)
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CYX 1.0 micron CMOS Standard Cells

Description:
ONB31 is an OR-NAND circuit consisting of a 2-input OR gate and two direct inputs into a 3-input NAND gate.

Logic Symbol Truth Table Pin Loading
A B C D Q Ci
A ON31 L L X X|H (pF)
5 } X X L X|H A | 006
. —>D' Q X X X L |H B | 006
D H X H H L C 0.06
X H H H L D 0.06
Equivalent Gates:................... 1.7
Bolt Syntax:..............cccovvennn. Q.ON31ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85° C) 2.47 nA
TCpa 0.18 pF
Power= (Static Ipp)(Vpp) + Cpa Vpp f
Note: de does not include interconnect capacitance.
Delay Characteristics: -
Conditions: T, = 25°C, Vpp, = 5.0V, Typical Process c &
- o
Delay (ns) Number of Fan-outs ° g
Parameter tax Kidx 2 4 8 E 5
o
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF) Qx
=
t 0.44 2.46 0.79 1.15 1.90
Anylnput— Q t::: 0.33 1.38 0.52 0.73 1.15

Propagation Delay Equation: t,(C|) = KpKyKr(tyy + KigxCL)
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Description:
OR21 is a two-input gate which performs the logical OR function.
Logic Symbol Truth Table Pin Loading
A
B Q
OR21
A-Q
B —Q Q
OR21
Equivalent Gates:................... 1.3
Bolt Syntax: ...........cocoeceeennn. Q .OR21 AB;
Power Characteristics:
Parameter Value Units
Static lpp (T =85°C) 197 nA
Coq 0.20 pF
Power= (Static Ipp)(Vpp) + Cpqg Vpp? f
Note: Cp,q does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
t 0.37 1.13 0.53 0.70 1.04
Anylnput - Q o 0.50 0.97 0.64 0.78 1.08

Propagation Delay Equation: 1,(C\) = KpKyKr(tgy + kigxCL
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CYX 1.0 micron CMOS Standard Cells

Description:
OR22 is a two-input gate which performs the logical OR function.

Logic Symbol Truth Table Pin Loading
A
B Q
OR22
A-Qg2
B— Q
OR22
Equivalent Gates.................... 1.6
Bolt Syntax:...........c.cco.ceeee Q .OR22AB;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 2,92 nA
TCpq 0.26 pF

Power= (Static Ipp) (VDD) + de VDD2 f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 5.0V, Typical Process s b

Delay (ns) Number of Fan-outs =

Parameter tax Kidx 2 4 8 é ol

9

From To (ns) (ns/pF) 01 0.29%F) ©.500F) of

Avinost Q to 0.42 0.60 0.50 0.59 0.78 =
Y Inpu tent 059 063 0.68 0.77 0.97

Propagation Delay Equation: t,(C) = KpKyKr{tyx + kigxCp)
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OR31
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CYX 1.0 micron CMOS Standard Cells

Description:
ORB31 is a three-input gate which performs the logical OR function.

Logic Symbol Truth Table Pin Loading
A B cC | Q
A L L L L
8 Q H X X |H
OR31 X H X H
B a X X H|H
C-O
OR31
Equivalent Gates:................... 1.6
Bolt Syntax:.........cccoccvrinnnee, Q.OR31ABGC;
Power Characteristics:
[Parameter Value Units
Static Ipp (Ty = 85° C) 2.04 nA
TCod 0.25 pF

Power= (Static IDD)(VDD) + de VDD2 f
1‘Note: Cpqg does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To n ns/pF
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
teLk 0.48 1.16 0.64 0.82 1.17
Anylnput - Q torL 0.80 113 0.96 1.13 1.47

Propagation Delay Equation: t,(C;) = KpKyKr(tyx + kiaxCp)
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CYX 1.0 micron CMOS Standard Cells
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Description:
ORB32 is a three-input gate which performs the logical OR function.

Logic Symbol Truth Table Pin Loading
A A B C Q
B Q L L L L
© OR32 H X X H
A—O3 X H X H
iy o ol
C -

OR32

Equivalent Gates:................... 1.9

Bolt Syntax: .............ccccoevvnen. Q.OR32ABC;

Power Characteristics:

Parameter Value Units

Static Ipp (T, =85°C) 2.99 nA

Cpd 0.31 pF

Power= (Static Ipp)(Vpp) + Cpa Vpo? f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To n ns/pF
(ns) (ns/pF) (0.14pF) {0.29pF) (0.60pF)
teLn 0.52 0.64 0.61 0.71 0.90
Any fnput - Q tor 0.91 0.74 1.01 112 1.35

Propagation Delay Equation: t,(C) = KpKyKr(tay + KiaxCL)
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7

7 R
SEMICONDUCTORS.
CYX 1.0 micron CMOS Standard Cells
Description:
ORA41 is a four-input gate which performs the logical OR function.
Logic Symbol Truth Table Pin Loading
A B C D | Q Ci
§ @_ a L L L L[]L (oF)
OR41 H X X X H A 0.06
X H X X H B 0.06
§ %} Q X X H X|H c | ooe
OR41 X X X H H D 0.06
Equivalent Gates.................... 1.9
Bolt Syntax:..........ccccceevneneene Q.OR41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 2.10 nA
1thd 0.28 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp® f
TNote: Cpqg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
t 0.56 1.21 0.74 0.92 1.28
Anylnput - Q o, 1.08 127 1.26 145 1.84

Propagation Delay Equation: t,(C|) = KpKyKr(tyx + kiaxCp)
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CYX 1.0 micron GMOS Standard Cells

Description:
ORA42 is a four-input gate which performs the logical OR function.

Logic Symbol Truth Table Pin Loading
A A B C D | Q Ci
; E‘D_ Q L L L L]|¢C (pF)
ORa42 H X X X | H A 0.06
A -5 X H X X H B 0.06
g Q X X H X|H c |oo0e
OR42 X X X H H D 0.06

Equivalent Gates:................... 23

Bolt Syntax: ............ccoevrnene Q.OR42ABCD;

Power Characteristics:

Parameter Value Units

Static Ipp (T, = 85° C) 3.05 nA

Tde 0.34 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f

Note: Cpqg does not include interconnect capacitance.

Delay Characteristics: —_
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process g g
Delay (ns) Number of Fan-outs =

- . Parameter tax Kidx 2 4 8 ‘€ -8

rom ° ne) (s/pF) (0.14pF) (0.29F) (0.60pF) Qx
=

t 0.62 0.67 0.72 0.82 1.02

Any Input - Q o, 1.22 0.83 1.34 1.46 1.72

Propagation Delay Equation: t,(C) = KpKyKr{tgy + kigxCy)
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Description:
PORA is a power-on-reset circuit for 5 volt operation.

When power is applied, the POR output is asserted low for at least 400 nanoseconds after the logic circuits become
operational. The active-high RESET input also drives the POR signal to its active low state.

For proper operation, user-designed external circuitry must limit the slew rate of Vdd power to a maximum of one volt

per microsecond. This ensures that the reset pulse will be properly output when Vdd falls to zero and immediately
returns to its valid range.

PORA will work at Vdd voltages down to 3.0 volts. For operation with Vdd voltage below 4.5 volts, user-designed
external circuitry must limit maximum Vdd slew rate to 0.5 volts per microsecond.

Logic Symbol Truth Table Pin Loading
RESET (POR
L L
H

Bolt Syntax:...........cccoeeeeennne. POR .PORA RESET;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 8.39 nA
TCpd 45.97 oF

Powers= (Static Ipp)(Vpp) + Cpg Vpp® f

1'Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/pF
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
tpLH 3827.05 1.30 3827.23 3827.43 3827.82
RESET POR tomL 18.24 0.83 18.36 18.48 18.73
VDD POR teLH 4602.93 1.30 4603.11 4603.31 4603.71

Propagation Delay Equation: t,(C) = KpKyKr(tay + kigxC
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Description:
PORB is a power-on-reset circuit for 3 volt operation.

The POR output is active low. The active-high RESET input can also drive the POR line low.

PORSB is designed for rapidly rising Vdd power associated with battery-operated equipment. For proper operation, Vdd
slew rate must be faster than 7.5 volts per microsecond.

The POR output will remain low at least 50 ns after Vdd reaches a valid 3 volt level.

Logic Symbol Truth Table Pin Loading
VDD RESET |POR
R ™~_POR
_|RESET c 1 L H
J s
PORB
Equivalent Gates:................... 104.7
Bolt Syntax: ............cccooeevnnnne. POR .PORB RESET;
Power Characteristics:
Parameter Value Units
Static Ipp (Ty = 85° C) 7.03 nA
Cpd 4210 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp? f
T’Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
tpuy 1142.50 1.00 1142.64 1142.79 1143.10
RESET POR terL 21.33 3.66 21.85 22.39 2351
VDD POR toLn 1122.46 1.00 1122.60 1122.75 1123.06

Propagation Delay Equation: t,(C\) = KpKyKr(tgy + kiaxC)
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PPO1X . AML

SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

Description:

PPO1X is a Vss power supply pin for output buffers, input buffers, and core cells combined. The PP01X is intended for
circumstances where output and core busses are to be tied together. it should not be used in conjunction with PPP1X
or PPC1X.

PPO1X
PIN
PAD

Q| —— To Core
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EAML PPO2X

CYX 1.0 micron CMOS Standard Cells

Description:

PP02X is a Vdd power supply pin for output buffers, input buffers, and core cells combined. One PP02X must be used
for each power (VDD) pin.

PP02X
PIN
PAD

Q| —— To Core
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PPO4X E Ml

CYX 1.0 micron CMOS Standard Cells

Description:
PP04X is an optional power supply pin for connecting additional buses.

PP04X
PIN
PAD

Q| —— To Core
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EAMlL PPCIX

CYX 1.0 micron CMOS Standard Cells

Description:

PPC1Xis a Vss power supply pin for core cells and input buffers only. One PPC1X must be used for each ground (VSS)
pin for the core cells and input buffers.

PPC1X
PIN
PAD

Q| —— To Core
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PPP1X £ AML

i SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Gells

Description:
PPP1X is a Vss power supply pin for output buffers only. One PPP1X must be used for each ground (VSS) pin.

PPP1X
PIN

PAD Q [___ To Core
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EAML QDO1X1

CYX 1.0 micron CMOS Standard Cells

Description:

QDO1X1 is a 3.58 MHz(1MHz - 10 MHZz) crystal oscillator, where QC is the clock to the chip logic and QO is the oscillator
feedback. This cell is made up of two pad cells and requires the use of two package pins. The Logic Schematic below
shows how to connect the two pad cells.

Logic Symbol Logic Schematic

QDO1X1A QDO1X18

Al PN arp1 [ PN | a0

< QC
Truth Table Pin Loading
A | ac ao
L L H
H H L
©
cc
Bolt Syntax:.............c...coeuvnn... QC QO .QDO1X1AA,; oo
Ql QO .QD01X1B; L
Power Characteristics: ED
Parameter Value Units = g
Static Ipp (T4 =85°C) 3.78 nA
Cpq 5.74 pF
Power= (Static Ipp)(Vpp) + Cpd Voo f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kyax 2 4 8
From To ns ns
() (ns/pF) (0-14pF) (0.29pF) (0.60pF)
t 0.30 0.96 0.43 0.58 0.87
Qo ac t::: 0.35 1.06 0.51 0.99 0.99

Propagation Delay Equation: t,(C) = KpKyKr(tgy + kigxCl)
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QDO3X1 E AMI

/ // ®
SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Celis

Description:

QDO03X1 is a 20 MHz (10 MHz - 32 MHz) crystal oscillator, where QC is the clock to the chip logic and QO is the oscillator
feedback. This cell is made up of two pad cells and requires the use of two package pins. The Logic Schematic below
shows how to connect the two pad cells.

Logic Symbol Logic Schematic

QDO3X1
QDO3XIA QDO3X1B
PIN Qo arpp [ PN |0 @0
D[] PAD @

Qcj

@ Q¢
Truth Table Pin Loading
A | ac ao
L L H
H H L
‘®©
cc
(= Bolt Syntax:.................coououee. QC QO .QDO3X1AA,;
BALIE .. Ql QO .QD03X1B;
£ [l Power Characteristics:
o —
- é Parameter Value Units
Static Ipp (TJ =85° C) 6.54 nA
Tde 6.08 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp® f
1’Nme: Cpa does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) ~ Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (©014pF) {0.29pF) {0.60pF)
t 0.24 0.77 0.35 0.46 0.70
Qo ac Q’;:'z 0.36 0.94 0.50 0.64 0.92

Propagation Delay Equation: t,(C) = KpKyKr(tax + kiaxCL
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EAML QD11X1

CYX 1.0 micron CMOS Standard Cells

Description:

QD11X1 is a 32kHz (32kHz - 1MHz) crystal oscillator with Schmitt trigger. QC is the clock to the chip logic and QO is the
oscillator feedback. This cell is made up of two pad cells and requires the use of two package pins. The Logic Schematic
below shows how to connect the two pad cells.

Logic Symbol Logic Schematic
QD11X1
o oonme QD11X1B
Al PIN Q Qi PIN Qo
i o
E . Qcl
—@ Qc
Truth Table Pin Loading
A [ QC QO
L H H
H L L
c g
Bolt Syntax: ... QC QO .QD11X1AA; coo
................................................. Ql Q0 .QD11X1B; L0
Power Characteristics: €D
Parameter Value Units 2 g
Static Ipp (T, = 85° C) 3.99 nA
Cpd 571 oF
Power= (Static Ipp)(Vpp) + Cpg Vbp® f
TNoze: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kdx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
t 2.01 1.02 2.15 2.30 261
@o ac z:t.t 1.54 0.87 1.67 1.80 2.06

Propagation Delay Equation: t,(C)) = KpKyKr(tax + kiaxCl)
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SC121

CYX 1.0 micron CMOS Standard Cells

Description:
SC121 is a static, master-slave, synchronous up-counter bit with ripple carry. SET and RESET are asynchronous and
active low. Outputs are buffered. The output toggles on the rising edge of the clock when CIN is active low.

Logic Symbol Truth Table Pin Loading
RN SN CIN C |CON(n+1)|Qn+1) QN(n+1)
SC121 L L X X - IL IL Ci
3 L H X X - L H (PF)
g H L X X - H L [o] 0.17
L[ H H L 1t - QN(n)  Q(n) SN | 0.12
Cl CQp-
Q— H H H 1 - NC NC RN | 0.12
Qp- X X L X | QN(n+1) - - CIN | 0.12
X X H X H - -
IL = lilegal NC=No Change
Equivalent Gates:................... 121
Bolt Syntax:.............cceceevrunne CON Q QN .SC121 C CIN RN SN;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 15.06 nA
"Coq 2.02 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp? f

- -g TNote: Cpq does not include interconnect capacitance.
oo
Lt7l Dela Characteristics:
=} onditions: T, = 26°C, Vpp = 5.0V, Typical Process
o —
Qx Delay (ns) Number of Fan-outs
b= Parameter tax Kidx 2 4 8
From To ns ns/pF
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
c Q tou 0.73 1.29 0.91 1.10 1.49
toHL 0.98 1.23 1.15 1.34 1.71
c an toLh 1.66 1.28 1.84 2.03 2.42
tow 1.31 1.12 1.47 1.63 1.98
c CON tpLH 1.72 1.44 1.92 2.14 2.58
tor 1.37 1.31 1.56 1.75 2.15
CIN CON teLn 0.44 1.44 0.64 0.85 1.29
ton 0.41 1.31 0.60 0.79 1.19
RN Q terL 1.45 1.23 1.63 1.81 2.19
RN QN touw 213 1.28 231 2.50 2.90
RN CON toLm 2.19 1.44 2.40 2.61 3.05
SN Q toyy 1.61 ' 1.29 1.79 1.98 2.38

(continued on next page)
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E Ml SC121

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
SN QaN terL 0.71 1.12 0.87 1.04 1.38
SN CON torL 0.78 1.31 0.96 1.16 1.55
Min C Width High ty 1.39

Min C Width Low tw 0.91

Min RN Width Low t,, 2.18

Min SN Width Low ty 1.28

Min CIN Setup tsu 1.26

Min CIN Hold th 0.00

Min RN Setup tow 0.66

Min RN Hold th 1.41

Min SN Setup tey 0.36

Min SN Hold th 0.59

Propagation Delay Equation: t,(C) = KpKyKr(tyx + kiaxCl)

Logic Schematic

SN &

©

CN QNFB c
cl c f>o—@ @ <] 5’

R 3
B &
CIN )

o
ex
CIN c =

CN c
QFB
al CN
QN
RN

QFB
c oN cuiDo_@ CoN
CIN D—DO—C'
c @——Dofcru
RN E)—{>o—— R
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SCB01 EAMl

CYX 1.0 micron CMQS Standard Gells

Description:
SCB801 is a static, master-slave, synchronous up-counter bit with ripple carry. The output toggles on the rising edge of
the clock when CIN is active low. Parallel load is asynchronous and active high. Outputs are buffered.

Logic Symbol Truth Table Pin Loading
DI PL CIN C CON Q(n+1) QN(n+1) Ci
SC801 X L H ) NC NG I
PL X L L ? - QN(n)  Q(n) DI 0.12
C L H X X - L H CIN | 0.12
- g 0_8 o H H X X - H L c | 017
ap- X X H X H - - PL | 0.12
X X L X QN(n) - -
NC=No Change
Equivalent Gates.:................... 16.6
Bolt Syntax:..........ccovvininine CON Q QN .SC801 C CIN DI PL;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 19.69 nA
Tde 2.59 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp? f
1'Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
c Q ton 0.74 1.29 0.92 1.12 1.51
tonL 1.03 1.24 1.20 1.39 1.77
t 1.72 1.29 1.90 2.09 2.49
c ON {;”L 1.33 1.12 1.49 1.66 2,00
c CON (o 1.78 1.44 1.99 2.20 2,64
tpuL 1.39 1.31 1.58 1.77 217
DI Q tpLH 2.1 1.29 2.30 2.49 2.88
touL 2,03 1.24 2.21 2.39 277
tp 272 1.29 2.90 3.09 3.49
DI ON tp:': 1.04 1.12 1.20 1.37 1.71
DI CON tpLH 2.78 1.44 2.98 3.20 3.64
1 1.95 1.29 213 232 272
PL Q &:’L‘ 1.81 1.24 1.99 2.18 255

(continued on next page)
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AMIL SC801
% SEMICONDUCTORS .

CYX 1.0 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/pF’
(ns) (ns/pF) (0.14pF) (0.29pF) (0.60pF)
tpLH 2.50 1.29 269 2.88 3.27
PL ON tomL 1.07 1.12 1.23 1.40 1.74
teLm 2.56 1.44 277 2.98 3.42
PL CON terL 1.13 1.31 1.32 1.51 1.91
teL 0.44 1.44 0.64 0.86 1.30
CIN CON torL 0.42 1.31 0.60 0.80 1.20
Min C Width High tw 1.45
Min C Width Low t,, 0.90
Min CIN Setup toy 1.55
Min CIN Hold th 0.00
Min PL Width High ty 2.44
Min DI Setup to PL ts 0.34
Min DI Hold to PL th 2.44

Propagation Delay Equation: t,(C) = KpKyKr(tyy + KigxC

Logic Schematic

AN ,l>0
N QNFB o
N
CIN

C
FB
are ) e & an
Cl
(o]
QNFB CN CN c ol CON
CIN

DIN RN
PL -° RN

CN,

c
o
.

L
£

Qo

=

Mixed Signal

DI @—‘>o— DIN
c @—-{>o— CN
CIN @—-{>o—— cl
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SC921

CYX 1.0 micron CMOS Standard Cells

N

G

/) ®
i SEMICONDUCTORS

Description:

SC921 is a static, master-siave, synchronous up/down-counter bit with ripple carry. The output toggles on the rising edge
of the clock when Cl is active high. SET and RESET are asynchronous and active low. Parallel ioad is synchronous and
active high. Outputs are buffered.

Logic Symbol Pin Loadﬁg
Ci
SC921 I
—dSN DI 0.06
e i cl | 018
—PL C 0.18
—° PL | 0.12
_la 80: ub | 0.12
—{ DI QND— RN | 0.13
SN | 0.12
[Truth Table
RN SN CI UD PL D C co Q(n+1) QN(n+1)
H H X X H L t - L H
H H X X H H 1 - H L
H H X X X X L - NC NC
H H L X L X 4 - NC NC
H H H X L X 1 - QN(n)  Q(n)
L H X X X X X - L H
H L X X X X X - H L
L L X X X X X - L IL
X X L X X X X L - -
X X H H X X X Q(n) - -
X X H L X X X QN(n) - -
IL = lilegal NC = No Change
Equivalent Gates:................... 18.3
Bolt Syntax:........cccceeceninennns CO Q QN .SC921 C CI DI PLRN SN UD;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 23.62 nA
"Cod 3.04 pF

Power= (Static Ipp)(Vpp) + Cpg Vop? f
1‘Note: Cpqg does not include interconnect capacitance.
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SC921

GYX 1.0 micron CMOS Standard Cells

o
SEMICONDUCTORS

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 5.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.14pF) (0.290P) (0.60pF)
(o] Q toLH 0.84 1.34 1.03 1.23 1.64

tonL 1.15 1.33 1.34 1.53 1.94
c an teLH 1.87 1.28 2.05 2.25 2.64

toHL 1.45 1.13 1.61 1.78 212
c co toLn 1.57 1.14 1.73 1.90 225

torL 2,02 0.87 214 227 2.54
cl co torn 0.37 1.14 0.53 0.70 1.05

teHL 0.38 0.87 0.50 0.63 0.90
uo co | 706 iy 118 11 by
RN Q tpHL 1.61 1.33 1.80 2.00 2.40
RN QN tpLH 2.35 1.28 2.53 272 3.11
SN Q torL 1.70 1.34 1.89 2.09 250
SN QN tpLn 0.72 1.13 0.88 1.05 1.39
Min C Width High ty 1.61
Min C Width Low tw 0.98
Min RN Width Low t 2.07 _
Min SN Width Low ty 1.35 g g
Min CI Setup 1, 1.03 Sh
Min CI Hold 4, 000 ETY
Min Cl Setup to PL tg 0.97 ‘9 é
Min D! Setup to 1.56
Min DI Hold t, 0.00
Min DI Setup to PL t 0.36
Min PL Setup toy 1.29
Min PL Hold t 0.00
Min RN Setup tsu 0.69
Min RN Hold 1 0.75
Min SN Setup toy 0.38
Min SN Hold th 0.43

Propagation Delay Equation: t,(C|) = KpKyKr(tay + kigxCL)
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$C921 E Ml

CYX 1.0 micron CMOS Standard Cells

Logic Schematic

RN >—

cl @—{>o—cm up

cl
[ QF8 co
c

uo UDN

SN B>—
c @—-{>o—-cu
PL @—Dwv PLN
)
PLN > 0@ Q
ol CN
CN RN [o] c
PLN
oN
1 RN
CN
c

CIN
QNFB

Cl

QFB

CIN

<
(e}
=
Q2
£
Q
-

Mixed Signal
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AMI
% SEMICONDUCTORS

Description:

TDO08 is a hon-inverting time delay.

TDO8

GYX 1.0 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
Ci
Al a (pF)
A TDO8 | L L A 0.09
Delay H H
Equivalent Gates.................... 5.1
Bolt Syntax: .............ccccccces Q .TDO8 A;
Power Characteristics:
Parameter Value Units
Static Ipp (Ty =85° C) 6.26 nA
TCoq 1.66 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp© f
TNote: de does not include interconnect capacitance.
Delay Characteristics:
onditions: T = 25°C, Vpp = 5.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.14pF) (0.29pF) (0.60pF)
A Q torn 6.62 0.69 6.71 6.82 7.03
tPHL 6.62 0.57 6.70 6.78 6.96

Propagation Delay Equation: t,(C) = KpKyKr(tgx + kiaxCp)
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SECTION 10
CYX ROM/RAM DATA SHEETS







RASONWYZ
EAMI Static RAM

CYX 1.0 micron CMOS Standard Cells

Features General Description

» 8.24 nsec typical cycle time for a 32 x 4 RAM with a This series of 1.0 micron double-metal MxN RAMs
0.5pF load operates within a power supply voltage range of 4.5V to

+ Read-Modify-Write cycle possible 5.5V. The RASON series has 3-state outputs with active

; low Output Enable Not (OEN). The circuit is precharged
« Low standby power when the clock is stopped e A A

. v P . Ape when the clock is high, and the read and write operations
* Separate input and output ports with full parallel access occur when the clock is low. The outputs become valid a

- 3-State outputs interface internal data buses directly short time after the falling edge of the clock and stay valid
» Precharged design for faster operation with less silicon untii the next falling edge of the clock. The address lines
area are latched on the falling edge of the clock. The clock is

. used only to precharge the circuit and operate the
FIGURE 1: LOGIC SYMBOL latches; the memory does not need a refresh signal. The
clock and all of the other inputs can be held stable

RASOwaZ indefinitely with no loss of memory as long as power is

—ck supplied to the RAM.

_— Within limits specified below, the user has flexibility in

—(Q OE specifying the logical size of the RAM, including both

—w/R word size and number of address locations. Within the

/ name as shown above, the ‘wyz” represents a three

] [ character sequence assigned to each RAM configuration

— A ((X-1):0) which uniquely identifies that particular configuration.

: QIW-1):0) — Furthermore, the “S”, “0”, and “N” represent a single port

— DI (W-1):0) ((W-1):0) RAM, version 0, and an active low output enable,

: respectively. The “W” represents a mod-36 alpha-

. numeric digit using the integers 1-9 and letters A-Z
Note 1:AG is the LSB . excluding 0,Q,and V. For example, “N” represents a _
Note 2: X represents the number of address lines word-length of 23 and “P” represents a word-length of 24. o

The “yz” represents a hexadecimal value for the number
of address locations divided by 16. For example, “04”
represents 64 address locations.

In the logic symbol of figure 1, the “X” denotes the
number of address lines. This value can be calculated by
taking the log to the base 2 of the number of address
locations. If the value returned is not an integer, round
up. For example, for 64 address locations, “X” would be
6; for 80 address locations, “X” would be 7.

Performance data is listed below for two example sizes.
To obtain data and a workstation installation (symbol and
simulation model) for a specific size, contact the factory.
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RASONwyz

Static RAM & :
SEMICONDUCTORS
[ TR ]
GYX 1.0 micron CMOS Standard Cells
FIGURE 2: M X N RAM BLOCK DIAGRAM
CLK
y
A((x-1):0) ; .| Address ' Row Precharge
> Buffer 1 Decode < and Latch
Control
—— * -
1
\ 4 \ 4 \ 4
Column |
Decode LU
Core
D((W-1):0) ', N
W/RN R Write '
Control —>
52 :
17
[l
o X :
= Output
OEN Output Latches
> Enable > and <
Buffer 3-State
Drivers

Q((W-1):0)
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AMI
%SEMICONDUGTOHS

Address and Word Size Ranges

RASONwyz
Static RAM

CYX 1.0 micron CMOS Standard Gells

PARAMETER MINIMUM MAXIMUM INCREMENT
Address Inputs 5 10 1(A0Q is the LSB)
Word Size (Data Outputs) 1 bit 32 bits 1 bit
Address Locations (Words) 32 1024 (1K) 16
Total bits in a core (Word size times address locations) 32 32,768 (32K)
Pin Description and Input Capacitance
SIGNAL TYPE 32X4 1KX 16 SIGNAL DESCRIPTIONS
Ai Input 0.08pF 0.08pF Address Inputs
CLK Input 0.25pF 0.38pF Clock Input
OEN Input 0.17pF 0.26pF 3-State Output Control
Q (High-2) Output 0.08pF 0.08pF Data Outputs
W/RN Input 0.05pF 0.05pF Write/Read Not Control
Di Input 0.06pF 0.06pF Data Inputs

Contact the factory to obtain capacitance information about MXN RAM
Area relative to a 2 Input Nand

32 x 4: 409

1K x 16: 10938

Bolt Syntax

Q00 Q01 ... Qw, .RASONwyz AO A1 ... Ax CLK DIOQ Dio1 . .. Diw OEN WRN;
Note: AQ is the LSB

AC Characteristics: t(CL)=tdx + Ktdx * CL

* The data in the following examples are specified at 5.0V, Tj = 25°C, and typical process performance parameters.
Performance at other operating points may be estimated by use of the Voltage, Process, and Temperature derating
curves. Contact the factory to obtain the AC characteristics and input capacitance for different logical sizes of RAMs.
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RASONWYZ
Static RAM EAML

CYX 1.0 micron CMOS Standard Cells

32x4
CHARACTERISTIC SYMBOL tdx (ns) ktdx (ns/pF) | t(0.5pF) (ns)

Min CLK Period Read telkr 7.74 1.00 8.24
Min CLK Period Write tolkw 6.08

Min CLK Width High tweh 2.7

Min CLK Width Low During Read twelr 5.05

Max CLK Low to Q Delay tpeq 5.05 1.00 5.55
Max OEN to Q Delay toenqg 0.81 1.00 1.31
Max OEN to High-Z Delay toenz 0.63

Min Address Setup Time** tasu 1.29

Min Address Hold Time** tah 0.92

Min W/RN High to Valid Write* twvw 2.08

Min Data in (Di) Stable to Valid Write* tdvw 2.1

Min CLK Low to Valid Write* tevw 3.38

Min Data in (pi) Hold Time after Rising edge of CLK tdh 1.08

when W/RN is High*

Min W/RN Hold Time After Read twh 0.27

Min Q Hold Time tgh 0.89

1.0 micron
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% SEMICONDUCTORS

RASONwyz
Static RAM

CYX 1.0 micron CMOS Standard Gells

1K x 16
CHARACTERISTIC SYMBOL tdx (ns) kidx (ns/pF) | 1(0.5pF) (ns)
Min CLK Period Read tclkr 15.54 1.08 16.08
Min CLK Period Write telkw 12.59
Min CLK Width High twch 6.13
Min CLK Width Low During Read twclr 9.41
Max CLK Low to Q Delay tpcq 9.41 1.08 9.95
Max OEN to Q Delay toenq 0.86 1.08 1.40
Max OEN to High-Z Delay toenz 0.66
Min Address Setup Time** tasu 1.63
Min Address Hold Time** tah 1.13
Min W/RN High to Valid Write twvw 4.78
Min Data in (Di) Stable to Valid Write* tdvw 4.67
Min CLK Low to Valid Write* tovw 6.46
Min Data in (Pi) Hold Time after Rising edge of CLK tdh 1.44
when W/RN is High*
Min W/RN Hold Time After Read twh 0.25
Min Q Hold Time tgh 1.0

* If the W/RN line is high at the same time that the CLK line is low, all three timing terms twvw, tdvw, and tcvw must be met or else invalid data may be
written into the RAM. A Read-Modify-Write cycle may be executed by leaving W/RN low until the read is accomplished, then meeting the twvw, tdvw,
and tcvw timing terms to accomplish a valid write. The Q outputs will change to the value that is written. After a write, the Data In (Di) pins must be
held stable until after W/RN falls or CLK rises.

** If the timing terms tah and tasu are not met, the potential exists that the data in the RAM will be corrupted. This potential exists not only during the

write cycle, but also during a read cycle. If the tah and/for tasu timing is violated, the simulation model will show an invalid read or write, but it will not
show corrupted data.
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Power Dissipation:

PARAMETER 32X4 1K X 16
Typical Cpqy (Equivalent Power Dissipation Capacitance (pF)) 20 160
Typical Static IDD Tj=85°C (na) 1.20 6.8

(See data book for power dissipation notes.)
Testing Notes:

Testability of memory elements in IC designs must be considered when designing and simulating the circuits. Providing
either direct or multiplexed input and output pins for controlling and observing the memory elements may greatly simplify
the testing of the IC and any debugging to the system. For a more detailed description of the testing of memory elements
in ICs, refer to the RAM testing application notes.
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RASONwyz
Static RAM

KAMIL
SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Read Cycle

tclkr

A

CLK

twch

A 4

\‘ twclr
AN

W/RN

tpcq

A

VALID
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RASONwyz
Static RAM

CLK

CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Write Cycle 1 (See Notes 1 and 2)

tclkw

twch tcvw

A 4
A

Di
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RASONwyz
Static RAM

AMIL
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CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Write Cycle 2 (See Notes 1 and 3)

tclkw

A

twch

A\ 4
/ A

CLK <

\ 4

Qi
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RASONWYZ
E AML Static RAM

CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Read-Modify-Write Cycle (See Note 4)

tpc
twch \: pq; /

CLK — ¥ /
tah

tdvw tdh
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RASONWYZ
Static RAM E ML

CYX 1.0 micron CMOS Standard Gelis

3-State Control Timing

High
Impedance

Qi

foenz

Y

toenq

Y
~

OEN / \

Timing Diagram Notes

1. During a write cycle, the data that is written in becomes valid at the Q outputs as soon as the tcvw, tdvw, and twvw
timing terms are met. The clock does not have to rise, and the W/RN signal does not have to fall first.

2. The data hold time in write cycle 1 is referenced to the rising edge of CLK when W/RN is held high.
3. The data hold time in write cycle 2 is referenced to the falling edge of W/RN and is equal to zero.
4. The data hold time in the Read-Modify-Write cycle has to be met only when W/RN is held high.
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RASTNWyZ
EAMI Mid-Speed Static RAM

CYX 1.0 micron CMOS Standard Cells

Features General Description

» Slightly larger but faster than the version 0 RAM This series of 1.0 micron double-metal MxN RAMs

- 7.15 nsec typical cycle time for a 32 x 4 RAM with a operates within a power supply voltage range of 4.5V to
0.5pF load 5.5V, and can operate with reduced performance at

supply voltages as low as 2.5V. The RAS1N series is

» Read-Modify-Wri i
ead-Modify-Write cycle possible similar to RASON except that this version is slightly larger

* Low standby power when the clock is stopped and faster. This series has 3-state outputs with active low
* Separate input and output ports with full parallel access Output Enable Not (OEN). The circuit is precharged when
- 3-State outputs interface internal data buses directly the clock is high, and the read and write operations occur

when the clock is low. The outputs become valid a short

« Prech d design for fast i ith | ili
recharged design for faster operation with less silicon time after the falling edge of the clock and stay valid until

area the next falling edge of the clock. The address lines are
FIGURE1: LOGIC SYMBOL latched on the falling edge of the clock. The clock is used

R A S 1 N only to precharge the circuit and operate the latches; the

WyZ memory does not need a refresh signal. The clock and all

of the other inputs can be held stable indefinitely with no

—] CLK loss of memory as long as power is supplied to the RAM.
—d OE Within limits specified below, the user has flexibility in
- specifying the logical size of the RAM, including both

ﬂ W/R word size and number of address locations. Within the
—I J— name shown above, the "wyz" represents a three
character sequence assigned to each RAM configuration

— A ((X-1):0) which uniquely identifies that particular configuration.
Q((W-1):0) — Furthermore, the "S", "1, and "N" represent a single port

——1 DI ((W-1):0) RAM, version 1, and an active low output enable
respectively. The "w" signifies the word-length in a mod-

Note 1: AO is the LSB 36 alpha-numeric digit using the integers 1-9 and letters
Note 2: X represents the number of address lines A-Z excluding O, Q, and V. For example, "N" represents

a word length of 23 and "P" is a word-length of 24. The
"yz" represents a hexadecimal value for the number of
address locations divided by 16. For example, "04"
represents 64 address locations.

10 micron
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In the logic symbol of figure 1, the “X” denotes the
number of address lines. This value can be calculated by
taking the log to the base 2 of the number of address
locations. |f the value returned is not an integer, round
up. For example, for 64 address locations, “X” would be
6; for 80 address locations, “X” would be 7.

Performance data is listed below for two example sizes.
To obtain data and a workstation installation (symbol and
simulation model) for a specific size, contact the factory.
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RASTNWYZ
Mid-Speed Static RAM KEAML

CYX 1.0 micron CMOS Standard Cells

FIGURE 2: M X N RAM BLOCK DIAGRAM
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y
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W/RN Write .
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o R .
= Output
OEN Output Latches
> Enable > an <
Buffer 3-State
Drivers
Q((W-1):0)
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Address and Word Size Ranges

RAS1Nwyz
Mid-Speed Static RAM

CYX 1.0 micron CMOS Standard Cells

PARAMETER MINIMUM MAXIMUM INCREMENT
Address Inputs 5 10 1(A0 is the LSB)
Word Size (Data Outputs) 1 bit 32 bits 1 bit
Address Locations (Words) 32 1024 (1K) 16
Total bits in a core (Word size times address locations) 32 32,768 (32K)
Pin Description and Input Capacitance
SIGNAL TYPE 32X4 1KX 16 SIGNAL DESCRIPTIONS
Ai Input 0.11pF 0.11pF Address Inputs
CLK Input 0.28pF 0.52pF Clock Input
OEN Input 0.17pF 0.35pF 3-State Output Control
Q (High-Z) Output 0.11pF 0.11pF Data Outputs
W/RN Input 0.06pF 0.06pF Write/Read Not Control
Di Input 0.07pF 0.07pF Data Inputs

Contact the factory to obtain capacitance information about MXN RAM

Area relative to a 2 Input Nand
32 x4: 434
1K x 16: 12852

Bolt Syntax

Q00 QO1 ... Qw, .RASTNwyz A0 A1 ... Ax CLK DIOO DIO1 . . . Diw OEN WRN;

Note: AQ is the LSB
AC Characteristics: t(CL)=tdx + Ktdx * CL

The data in the following examples are specified at 5.0V, Tj = 25°C, and typical process performance parameters.
Performance at other operating points may be estimated by use of the Voltage, Process, and Temperature derating
curves. Contact the factory to obtain the AC characteristics and input capacitance for different logical sizes of RAMs.
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RASTNwyz ;

G

Mid-Speed Static RAM e AML

CYX 1.0 micron CMOS Standard Cells

32x4
CHARACTERISTIC SYMBOL tdx (ns) kidx (ns/pF) | t(0.5pF) (ns)

Min CLK Period Read telkr 6.79 0.72 7.15
Min CLK Period Write telkw 5.42

Min CLK Width High twch 2.33

Min CLK Width Low During Read twelr 4.45

Max CLK Low to Q Delay tpcq 4.45 0.72 4.81
Max OEN to Q Delay toenqg 0.71 0.72 1.07
Max OEN to High-Z Delay toenz 0.54

Min Address Setup Time** tasu 1.26

Min Address Hold Time** tah 0.85

Min W/RN High to Valid Write* twvw 1.96

Min Data in (Di) Stable to Valid Write* tdvw 2.08

Min CLK Low to Valid Write* tevw 3.08

Min Data in (pi) Hold Time after Rising edge of CLK tdh 0.96

when W/RN is High*

Min W/RN Hold Time After Read twh 0.25

Min Q Hold Time tgh 0.83

* If the W/RN line is high at the same time that CLK is low, all three timing terms twvw, tdvw, and tcvw must be met or eise invalid data may be written
into the RAM. A Read-Modify-Write cycle may be executed by leaving W/RN low until the Read is accomplished, then meseting the twvw, tdvw, and
tevw timing terms to accomplish a valid Write. The Q outputs will change to the value that is written. After a Write, the Data In (Di) pins must be held
stable until after W/RN falls or CLK rises.

** If the timing terms tah and tasu are not met, the potential exists that the data in the RAM will be corrupted. This potential exists not only during the
write cycle, but also during a read cycle. If the tah and/or tasu timing is violated, the simulation model will show an invalid read or write, but it will not
show corrupted data.
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RASTNwyz
EAMl Mid-Speed Static RAM

CYX 1.0 micron CMOS Standard Gells

1Kx 16
CHARACTERISTIC SYMBOL tdx (ns) ktdx (ns/pF) | t(0.5pF) (ns)

Min CLK Period Read telkr 13.12 0.81 13.52

Min CLK Period Write tetkw 10.82

Min CLK Width High twch 4.94

Min CLK Width Low During Read twclr 8.18

Max CLK Low to Q Delay tpcq 8.18 0.81 8.58

Max OEN to Q Delay toenq 0.84 0.81 1.24

Max OEN to High-Z Delay toenz 0.65

Min Address Setup Time** tasu 1.63

Min Address Hold Time** tah 1.09

Min W/RN High to Valid Write* twvw 4.43

Min Data in (Di) Stable to Valid Write* tdvw 4.32

Min CLK Low to Valid Write* tevw 5.87

Min Data in (_Di) Hold Time after Rising edge of CLK tdh 1.41

when W/RN is High*

Min W/RN Hold Time After Read twh 0.25

Min Q Hold Time tgh 0.96
* If the W/RN line is high at the same time that CLK is low, all three timing terms twvw, tdvw, and tcvw must be met or else invalid data may be written
into the RAM. A Read-Modify-Write cycle may be executed by leaving W/RN low until the Read is accomplished, then meeting the twvw, tdvw, and e
tcvw timing terms to accomplish a valid Write. The Q outputs will change to the value that is written. After a Write, the Data In (Di) pins must be held =<l
stable until after W/RN falls or CLK rises. o=
** |f the timing terms tah and tasu are not met, the potential exists that the data in the RAM will be corrupted. This potential exists not only during the L0
write cycle, but also during a read cycle. If the tah and/or tasu timing is violated, the simulation model will show an invalid read or write, but it will not € '8
show corrupted data. Qx
Power Dissipation =

PARAMETER 32X4 1K X 16
Typical Cpq (Equivalent Power Dissipation Capacitance (pF)) 21 178
Typical Static IDD Tj=85°C (ua) 1.35 10

(See data book for power dissipation notes.)
Testing Notes:

Testability of memory elements in IC designs must be considered when designing and simulating the circuits. Providing
either direct or multiplexed input and output pins for controlling and observing the memory elements may greatly simplify
the testing of the IC and any debugging to the system. The minimum pattern used to test a RAM should write and read
both a zero and a one to every core bit. In addition, a variable pattern used to test for address decode faults and write
disturb problems by writing the entire memory then reading it all back. One example of a variable pattern for these tests
is to write the address value to each location. There are many methodologies for testing RAMs that have test time versus
fault coverage trade-offs. For more information on testing RAMSs, refer to the AMI application note titled “Testing RAM
Elements In IC Designs.”
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RASTNwyz

Mid-Speed Static RAM

AMI
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Read Cycle

telkr

CLK

twch

twelr

\‘
AN

Qi

W/RN

tgh

VALID

A

tpcq

10-16




RASTNwyz
EAMl Mid-Speed Static RAM

GYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Write Cycle 1 (See Notes 1 and 2)
tclkw
twch tcvw

< » |
<

CLK N

Dli

ron

Mixed Signal

|

10-17



RASTNwyz
Mid-Speed Static RAM

CYX 1.0 micron CMOS Standard Cells

7 .
i SEMICONDUCTORS

M X N RAM
Timing Diagram

Write Cycle 2 (See Notes 1 and 3)
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RASTNWyz
EAMI Mid-Speed Static RAM

CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Read-Modify-Write Cycle (See Note 4)

_ teeg Va—
CLK < = /

tah
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RASTNwWyz
Mid-Speed Static RAM EAML

CYX 1.0 micron CMOS Standard Celis

3-State Control Timing

High
Impedance

toenz

A4

toenq

v

Za

OEN /

Timing Diagram Notes

1. During a write cycle, the data that is written in becomes valid at the Q outputs as soon as the tcvw, tdvw, and twvw
timing terms are met. The clock does not have to rise, and the W/RN signal does not have to fall first. In write cycle 1,
the rising edge of CLK ends the write cycle. In write cycle 2, the falling edge of W/RN ends the write cycle. This is the
only difference between write cycle 1 and write cycle 2.

2. The data hold time in write cycle 1 is referenced to the rising edge of CLK when W/RN is held high.
3. The data hold time in write cycle 2 is referenced to the falling edge of W/RN and is equal to zero.
4. The data hold time in the Read-Modify-Write cycle has to be met only when W/RN is held high.

1.0 micron
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RADONwyz
Dual Port Static RAM

Features
» Two independent ports access the same core array.

» 9.11 nsec typical cycle time for a 32 x 4 RAM with a
0.5pF load

* Read-Modify-Write cycle possible

« Low standby power when the clocks are stopped

« Separate input and output ports with full parallel access
» 3-State outputs interface internal data buses directly

+ Precharged design for faster operation with less silicon
area

FIGURE 1: LOGIC SYMBOL
RADONwyz

ACLK
AOE

AWR
ATST
BCLK
BOE

BW/R
BTST

I_l

AQ ((W-1):0)

AA ((X-1):0)
ADI ((W-1):0)
BA ((X-1):0)
BDI ((W-1):0)

BQ((W-1):0)

Note 1: AA0O is the LSB
Note 2: X represents the number of address lines

General Description

This series of 1.0u double-metal MxN RAMs operates
within a power supply voltage range of 4.5V to 5.5V. The
RADON series has 3-state outputs with active low Output
Enable Not (OEN). When either clock is high, the
corresponding port circuitry is precharged. Read and
write operations occur when the corresponding clock is
low. Port outputs become valid a short time after the
falling edge of the related clock and stay valid until the
next falling edge of the related clock. The address lines
are latched on the falling edges of the clocks. The clocks
are used only to precharge the circuitry and operate the
latches; the memory does not need a refresh signal. The

10-21

CYX 1.0 micron CMOS Standard Cells

clocks and all of the other inputs can be held stable
indefinitely with no loss of memory as long as power is
supplied to the RAM.

The dual port RAM consists of two ports, each port
having its own CLK, Address, Data, Output, Output
enable, and Write/Read control lines. This enables the
RAM to have four basic operations: Write A, Read A,
Write B, and Read B. Each of these operations can be
performed independently of the others. There is no
internal address arbitration.

Write A, Write B: If both ports are writing the same
address, then unknown data will be written to that
address.

Read A, Read B: Ports A and B may read data from
different addresses, or both ports may read
simultaneously from the same address.

Write A, Read B, or Write B, Read A: If each port is
accessing a different address, then uncorrupted data will
be read/written for both operations. If each port is
accessing the same address, then the data that is read
will be equal to that currently being written if sufficient
time has elapsed for a valid write to propagate to the read
port. The read will reflect the previous contents of the
accessed address if the new data has not yet been
written.  For further information consult the timing
diagrams.

Within limits specified below, the user has flexibility in
specifying the logical size of the RAM, including both
word size and the number of address locations. Within
the name as shown above, the “wyz” represents a three
character sequence assigned to each RAM configuration
which uniquely identifies that particular configuration.
Furthermore, the “D”, “0”, and “N” represent a dual port
RAM, version 0, and an active low output enable,
respectively. The “W” represents a mod-36 alpha-
numeric digit using the integers 1-9 and letters A-Z
excluding O, Q, and V. For example, “N” represents a
word length of 23 and “P” represents a word length of 24.
The “yz” represents a hexadecimal value for the number
of address locations divided by 16. For example, “04”
represents 64 address locations.

In the logic symbol of Figure 1, the “X” denotes the
number of address lines. This value can be calculated by
taking the log to the base 2 of the number of address
locations. |f the value returned is not an integer, round
up. For example, for 64 address locations, “X” would be
6; for 80 address locations, “X” would be 7.
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RADONwyz

Dual Port Static RAM

AMIL
% SEMICONDUCTORS

CYX 1.0 micron CMOS Standard Cells

BCLK
ACLK

ATST

AA((x-1):0)

AWR

ACE

FIGURE 2: M X N DUAL PORT STATIC RAM BLOCK DIAGRAM
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A Output aenes ) B Output —
| Enable Buffer and < Enable Buffer | BOE
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Drivers
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RADONWyZ
EAMl Dual Port Static RAM

CYX 1.0 micron CMOS Standard Cells

Address and Word Size Ranges

PARAMETER MINIMUM MAXIMUM INCREMENT
Address Inputs 5 10 1(AAQO is the LSB)
Word Size (Data Outputs) 1 bit 32 bits 1 bit
Address Locations (Words) 32 1024 (1K) 16
Total bits in a core (Word size times address locations) 32 32,768 (32K)

Pin Description and Input Capacitance

SIGNAL TYPE 32X4 1K X 16 SIGNAL DESCRIPTIONS
AAi,BAI Input 0.08pF 0.08pF Address Inputs
ACLK, BCLK Input 0.21pF 0.38pF Clock Input
AOEN, BOEN Input 0.12pF 0.26pF 3-State Output Control
AQ, BQ (High-2) Output 0.16pF 0.16pF Data Outputs
AW/RN, BW/RN Input 0.07pF 0.07pF Write/Read Not Control
ADi, BDi Input 0.10pF 0.10pF Data Inputs

Contact the factory to obtain capacitance information about MXN RAM
Area relative to a 2 Input Nand

32 x 4: 901

1k x 16: 28384

Performance data is listed below for two example sizes. To obtain data and a workstation installation (symbol and
simulation model) for a specific size, contact the factory.
Bolt Syntax

AQO0 AQO1....AQ(W-1) BQ00 BQO1....BQ(W-1), .RADONwyz AAOO AAQ1....AA0(X-1) ACLK ADIOO ADIO1....ADI(W-1)
AOEN ATST AWRN BA0O BAO1....BA0(X-1) BCLK BDI0O0 BDIO1 BDI(W-1) BOEN BTST BWRN;
Note: AAOO and BAOO are the LSBs for their respective ports.

AC Characteristics: t(CL)=tdx + Ktdx * CL

The data in the following examples are specified at 5.0V, Tj=25°C, and typical process performance parameters.
Performance at other operating points may be estimated by use of the Voltage, Process, and Temperature derating
curves. Contact the factory to obtain the AC characteristics and input capacitance for different logical size RAMs.
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RADONwyz
Dual Port Static RAM

CYX 1.0 micron CMOS Standard Cells

32x4

AMIL
% SEMICONDUCTORS

CHARACTERISTIC SYMBOL tdx (ns) ktdx (ns/pF) | (0.5pF) (ns)

Min CLK Period Read telkr 8.67 0.88 9.11
Min CLK Period Write telkw 6.72

Min CLK Width High twch 2.91

Min CLK Width Low During Read twelr 5.75

Max CLK Low to Q Delay tpcq 5.75 0.88 6.19
Max OEN to Q Delay toenq 0.80 0.88 1.24
Max OEN to High-Z Delay toenz 0.57

Min Address Setup Time** tasu 1.30

Min Address Hold Time** tah 0.91

Min W/RN High to Valid Write* twvw 4.07

Min Data in (Di) Stable to Valid Write* tdvw 4.22

Min CLK Low to Valid Write* tevw 3.81

Min Data in (‘Di) ijold Time after Rising edge of CLK tdh 0.99

when W/RN is High*

Min W/RN Hold Time After Read twh 0.29

Min Q Hold Time tgh 0.89

Min Test Setup Time*** ttsu 1.30

Min Test Hold Time*** tth 0.91

* If the W/RN line is high at the same time that the CLK line is low, all three timing terms twvw, tdvw, and tcvw must be met or else invalid data may be
written into the RAM. A Read-Modify-Write cycle may be executed by leaving W/RN low until the read is accomplished, then meeting the twvw, tdvw,
and tcvw timing terms to accomplish a valid write. The Q outputs will change to the value that is written. After a write, the Data In (Di) pins must be

held stable until after W/RN falls or CLK rises.

** If the timing terms tah and tasu are not met, the potential exists that the data in the RAM will be corrupted. This potential exists not only during the
write cycle, but also during the read cycle. If the tah and/or tasu timing is violated, the simulation model will show an invalid read or write, but it will not

show corrupted data.
*Htsu = tasu and tth = tah.
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RADONwyz
Dual Port Static RAM

CYX 1.0 micron CMOS Standard Cells

1K x 16
CHARACTERISTIC SYMBOL tdx (ns) kidx (ns/pF) 1(0.5pF) (ns)
Min CLK Period Read telkr 18.80 0.96 19.28
Min CLK Period Write tclkw 14.94
Min CLK Width High twch 7.53
Min CLK Width Low During Read twelr 11.28
Max CLK Low to Q Delay tpcq 11.28 0.96 11.76
Max OEN to Q Delay toenq 0.94 0.96 1.42
Max OEN to High-Z Delay toenz 0.69
Min Address Setup Time** tasu 1.67
Min Address Hold Time** tah 1.14
Min W/RN High to Valid Write* twvw 10.0
Min Data in (Di) Stable to Valid Write* tdvw 9.65
Min CLK Low to Valid Write* tovw 7.41
Min Datain (_Di) Hold Time after Rising edge of CLK tdh 1.61
when W/RN is High*
Min W/RN Hold Time After Read twh 0.28
Min Q Hold Time tgh 1.01
Min Test Setup Time*** ttsu 1.67
Min Test Hold Time*** tth 1.14

* If the W/RN line is high at the same time that the CLK line is low, all three timing terms twvw, tdvw, and tcvw must be met or else invalid data may be
written into the RAM. A Read-Modify-Write cycle may be executed by leaving W/RN low untii the read is accomplished, then meeting the twvw, tdvw,
and tcvw timing terms to accomplish a valid write. The Q outputs will change to the value that is written. After a write, the Data In (Di) pins must be

held stable until after W/RN falls or CLK rises.

** {f the timing terms tah and tasu are not met, the potential exists that the data in the RAM will be corrupted. This potential exists not only during the
write cycle, but also during the read cycle. If the tah and/or tasu timing is violated, the simulation model will show an invalid read or write, but it will not

show corrupted data.
*tsu = tasu and tth = tah.
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RADONwYZ
Dual Port Static RAM EAML

CYX 1.0 micron CMOS Standard Cells

Power Dissipation:

PARAMETER 32x4 1Kx 16
Typical Cpd (Equivalent Power Dissipation Capacitance (pF)) 77 354
Typical Static IDD Tj=85°C (ua) 3 20

Testing Notes:

Testability of memory elements in IC designs must be considered when designing and simulating the circuits. Providing
either direct or multiplexed input and output pins for controlling and observing the memory elements may greatly simplify
the testing of the IC and any debugging to the system. For a more detailed description of the testing of memory elements
in ICs, refer to the RAM testing application notes.

Shadow Write Test Mode

The shadow write feature (ATST and BTST) was incorporated in the design to detect short circuits that may exist
between adjacent A and B port BIT lines. As such, the ATST and BTST circuits were only designed to be used in the
test mode. )

To test for shorts between adjacent BIT lines, the core cells must be initialized to some known value (0 or 1). The shadow
write mode operates by selecting a common address to be placed on both A and B ports, then either ATST or BTST is
pulled high (1), thus.disabling the row select lines associated with that port. A read operation is then performed by the
port whose row select line is not disabled, simultaneous with a write operation that is performed by the other port. A short
is detected if the read produces corrupted data. In order to test for all possible shorts that could occur between adjacent
BIT lines, both a 0 and a 1 must be written to the address under test (keeping the core value constant).
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RADONwyz
EAMI Dual Port Static RAM

CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Read Cycle (see Notes 5 and 6)
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RADONWYZ
Dual Port Static RAM K AMi

CYX 1.0 micron CMOS Standard Cells

M X N RAM
Timing Diagram

Write Cycle 1 (See Notes 1, 2, 5 and 6)
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RADONwWYZ
EAMI Dual Port Static RAM

CYX 1.0 micron CMOS Standard Celis

M X N RAM
Timing Diagram

Write Cycle 2 (See Notes 1, 3, 5 and 6)
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N

twch
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A
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RADONWYZ
Dual Por Static RAM EAML

CYX 1.0 micron CMOS Standard Cells

M XN RAM
Timing Diagram

Read-Modify-Write Cycle (See Notes 4, 5 and 6)

tpc
twch \ <—p—q-—> )/
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RADONWYZ
EAMl Dual Port Static RAM

CYX 1.0 micron CMOS Standard Cells

3-State Control Timing
(See Notes 5 and 6)

High
Impedance

AQi

toenz
toenq

Y

Y

A
<
A

AOEN /

M X N RAM
Timing Diagram

Test Mode (See Notes 5, 6 and 7)

ACLK / \L

1.0 micron
Mixed Signal
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RADONWYZ
Dual Port Static RAM KEAMi

CYX 1.0 micron CMOS Standard Cells

TIMING DIAGRAM NOTES

1. During a write cycle, the data that is written becomes valid at the outputs as soon as the tcvw, tdvw, and twvw timing
terms are met. The clock does not have to rise, and the AW/RN signal does not have to fall first.

2. The data hold time in write cycle 1 is referenced to the rising edge of ACLK when AW/RN is held high.

3. The data hold time in write cycle 2 is referenced to the falling edge of AW/RN and is equal to zero.

4. The data hold time in the Read-Modify-Write cycle has to be met only when AW/RN is held high.

5. Note that only the “A” port signals are shown on the timing diagrams. The “B” port functions in a similar manner.
6. ATST and BTST are equal to zero unless they are in the test mode.

7. During the test mode the signal timing for read and write operations is identical to that shown on their respective timing
diagrams.
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RO1cwxyz ROM
RO3cwxyz ROM

Features

* Low standby power when chip select is stopped.

» Buffered or 3-state outputs. 3-state outputs are active
low enable

+ Pre-charged design for faster operation with less silicon
area

FIGURE 1: LOGIC SYMBOL

—1CS RO1cwxyz
-

=1 A(i:0) Q((W-1):0) prmee
— CS
_JdoE RO3cwxyz

- A(i:0) Q((w-1):0) jmmem
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GYX 1.0 micron CMOS Standard Cells

General Description

This series of 1.0 micron double-metal MxN ROMs
operates within a power supply voltage range of 4.5V to
5.5V (will operate at 2.5V with lower performance). The
RO1 series has always active outputs. The RO3 series
has 3-state outputs with active low Output Enable Not
(OEN). The circuit is precharged when the chip select
(CS) line is low, and the read operation occurs when the
chip select (CS) is high. The outputs become valid a short
time after the rising edge of the chip select and are
latched on the falling edge of the chip select keeping the
outputs valid until the next rising edge of the chip select.
The address lines are latched on the rising edge of chip
select.

Within limits specified below, the user has flexibility in
specifying the logical size of the ROM, including both
word size and number of address locations. Within the
name as shown above, the “cwxyz” represents a five
character sequence assigned to each ROM configuration
which uniquely identifies that particular configuration. The
“c” represents the number column address lines, which is
limited to 3, 4, or 5. The “W” represents a mod-36 alpha-
numeric digit using the integers 1-9 and the letters A-Z
excluding O, @, and V. For example, “N” represents a
word-length of 23 and “P” represents a word-length of 24.
The “xyz” represents a hexadecimal value for the number
of address locations divided by 16. For example, “00C”
represents 192 address locations. The columns are
represented because the ROM can be built using
different aspect ratios i.e., rows vs. columns.

Performance data is listed below for an example size. To
obtain data and a workstation installation (symbol and
simulation model) for a particular size, contact the
factory.

10 micron

©
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RO1cwxyz ROM
RO3cwxyz ROM KEAMl

GYX 1.0 micron CMOS Standard Gells

FIGURE 2: ROM BLOCK DIAGRAM

CS
M’ Address Ly Row
‘ <4— Precharge
Buffer Decode and Latgh
Control
A
// l
] Y
Column _74 >
Decode -
Core
©
§5
om
£
o % ,i’
TS
OEN* Output Output Latches
—»| Enable —> 3_3?5[6* -«
Buffer Drivers
Q(W-1):0)

*For RO1 series, OEN input is removed and output driver is never High-Z
*For RO3 series, as shown
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RO1cwxyz ROM
RO3cwxyz ROM

Address and Word Size Ranges

CYX 1.0 micron CMOS Standard Cells

PARAMETER MINIMUM MAXIMUM INCREMENT
Address Inputs 6 14 1
Word Size(Data outputs) 1 32 1
Address locations 64 16,384(16K) 64
Total bits in core (Word size times address locations) 64 524,288(512K)
Pin Description and Input Capacitance
SIGNAL TYPE 256K X 16 SIGNAL DESCRIPTIONS
Ai Input 0.03 pF Address inputs
CS Input 0.41 pF Chip Select
OEN Input 0.20 pF 3-State Output Control
Q(High-2) Output 0.11 pF Data Outputs

Contact factory to obtain input capacitance values for MXN ROM
Area Relative to a 2 Input Nand: 256 x 16 : 827

Bolt Syntax:

RO1cwxyz:Q00 Q01...RO1cwxyz A00 A01...CS;
RO3cwxyz:Q00 Q01...RO3cwxyz A00 A01...CS OEN;
NOTE: A0 is the LSB

AC Characteristics:t(CL)=tdx+Ktdx*CL

The data in the following examples is specified at 5.0V, Tj=25°C, and typical process parameters. Performance at other
operating points may be estimated by use of the Voltage, Process, and Temperature derating curves. Contact the factory
to obtain the AC characteristics and input capacitance for different logical sizes of ROMs.

c
o
—
b4
£
Q
-

Mixed Signal

10-35



®
SEMICONDUCTORS

RO1cwxyz ROM
RO3cwxyz ROM )

GYX 1.0 micron CMOS Standard Cells

256 X 16
CHARACTERISTIC SYMBOL tdx(ns) kidx(ns/pF) t(0.5pF)(ns)
Max CS to Q Delay tpesq 5.29 1.08 5.83
Max OEN to Q Delay tpoeng 0.91 1.08 1.45
Max OEN to High-Z Delay tpoenz 1.36
Min Address Setup time tasu 1.74
Min Address hold time tah 0.0
Min CS Width Low twesl 3.23
Min CS Width High twesh 5.29
Min Q Hold Time tgh 1.32
Power Dissipation:
PARAMETER 256 X 16
Typical Cpd (Equivalent Power Dissipation Capacitance (pF)) 55.0
Typical Static IDD Tj=85°C(uA) 0.7

Testing Notes

Testability of memory elements in IC designs must be considered when designing and simulating the circuits. Providing
either direct or multiplexed input and output pins for controlling and observing the memory elements may greatly simplify
the testing of the IC and any debugging to the system. For a more detailed description of the testing of memory elements
in ICs refer to the ROM testing application notes.
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ROTcwxyz ROM
EAMl RO3cwxyz ROM

CYX 1.0 micron CMOS Standard Cells

M X N ROM
Timing Diagram

I 3

twesl :I

A twesh AN

A

OEN / —

10 micron
Mixed Signal

Q((W-1):0) Valid

P
tpoenz tpoenq

*High-Z=High Impedance Q Output
**For RO1 series, OEN is not applicable and the Q((W-1):0) is never High-Z.
For RO3 series, as shown.
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Using Synchronous
RAMS in ASIC Designs

The purpose of this application note is to show how
synchronous RAMs can easily be used in synchronous
application specific integrated circuit (ASIC) designs.
Asynchronous RAMs are often used in ASIC designs,
even when the ASIC is synchronous, because the
designer is more familiar with asynchronous RAMs or
they are more readily available. In synchronous ASICs, it
may be advantageous to use synchronous RAMs.
Depending on the RAM design, synchronous RAMs can
be smaller, faster, more robust, or consume less power
than asynchronous RAMs. In many applications, the
timing of the Write Enable (W/RN) signal is easier to meet
in a synchronous RAM because W/RN can be held in a
register that uses the same clock as the address register.
This eliminates the considerations about W/RN setup and
hold time specifications required by asynchronous RAMs.

ASIC RAM Application Note

The method for incorporating a synchronous RAM into an
ASIC design will depend on the circuit configuration
surrounding the RAM and the clock speed. This
application note gives some general examples of how
AMI's synchronous RAMs can replace asynchronous
RAMs in ASIC designs. The following examples will
assume the three-state output enable is always active. All
flip-flops shown are positive-edge triggered and the D-
latches have active low gate transparency.

Figure 1 gives an example of how an asynchronous RAM
might be used in an ASIC. The Input Logic, Output Logic,
and Output Register are optional blocks. The timing
diagram in figure 1 gives the relative timing transitions for
the signals as they propagate through the circuit.
Assuming all the timing specifications can be met, AMI's
RASONwyz synchronous RAM will directly replace the
asynchronous RAM by making the additional connection
of the clock line to the CLK input of the RASONwyz RAM.

Figure 1: Asynchronous RAM Example A

Clock
.
Nt | e Rlop (w2 NW3| W/RN
Input Asynchronous Output Output
Address Logic RAM Logic Register
NAT 1| Flip-Fiops |NAZ| and (NAS fA
Timing
Data In
ND1 Flip-Flops D2 ND3 | pj al M N5 N6
NW1 NALNDT X D4
CLOCK / \ J——_
NW2, NA2, ND2 j(
NA3, ND3 X
NW3 (WRITE) / \
N4 (READ) %
NS X
= X
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Using Synchronous
RAMSs in ASIC Designs
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% SEMICONDUCTORS

ASIC RAM Application Note

Figure 2 shows an optional way that AMI's RASONwyx
synchronous RAM can be substituted into the circuit of
figure 1. The RASONwyz RAM READs or WRITEs when
the clock is low and precharges when the clock is high.
The address inputs are latched in the RAM on the falling
edge of the clock. This allows the address register flip-
flops in figure 1 to be replaced by the smaller D-latch
register in figure 2, unless the input logic timing needs flip-
flops. The Write Enable (W/RN) and Data Inputs are not
latched in the RAM, so they must be held stable
externally.

A comparison of the timing diagrams in figures 1 and 2
reveals that the input signals (NW1, NA1, and ND1) and
the output signals (N6) of the circuit have the same timing
in both figures. Small timing changes internal to the circuit
include the following: 1) the NA2 signals transition sooner
in figure 2 because transparent latches were used to latch
NA1 instead of flip-flops; 2) the NW2 signal can be
connected directly to the synchronous RAM because it
does not require an address setup time before Write
Enable; and 3) the timing of the RAM outputs (N4) will
depend on the falling edge of the clock and the RAM
access time.

Figure 2: Synchronous RAM Example A

Clock )
L RASONwyz
CLK {

W/RN

NW1 Flip-Flop NW2 W/RBN
Output Output

Addre Synchronous Logic Register
NA1 SS NA2 NA3

D-Latch Input A

F“ Logic

Data In
NOT 1| Fiip-Fiops |ND2 ND3 L N5 N6
NW1, NA1, ND1 X Y
CLOCK 4 N T
Na2 X Y
NW2, ND2 X
NA3, ND3 N4
N4 (READ) N
N5 Y
= X
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Using Synchronous
RAMS in ASIC Designs

Figure 3 shows a high-speed pipelined design with a flip-
flop register, an asynchronous RAM, and some output
logic creating one stage of the pipeline. In this case, AMI's
RAS3Nwyz RAM would work better than the RASONwyz
series because it READs or WRITEs when the clock is
high and has a faster access time. Figure 4 shows the
circuit of figure 3 with the RAS3Nwyz RAM inserted. The
address inputs are latched in the RAM on the rising edge
of the clock, so the address register flip-flops can be
eliminated. The W/RN and Data inputs must be held
stable only while the clock is high, so D-latches are used
on these signals instead of flip-flops. These changes will
reduce the area and price of your ASIC.

ASIC RAM Application Note

If an asynchronous RAM is used in a circuit that has a
Write Enable signal (WE) pulsed every write cycle and a
Read Enable signal (RE) pulsed every read cycle, the WE
and RE signals can be used to generate the clock for a
synchronous RAM. Figure 5 shows some example timing
for this type of configuration that will work with AMI’'s
RASONwyz RAM. The clock signal is generated by
NORing WE and RE (CLK = WE NOR RE).

Explore AMF’s expanding memory capabilities for your
next ASIC design to improve your price and performance.
Contact your AMI sales representative for more
information or for copies of data sheets.

Figure 3: High Speed Pipelined Design Using Asynchronous RAM

Clock I
ND1 ND2 Dl
Previous Flip-Flop Output Next
Pipeline Register Asynchronous Logic Pipeline
Stage RAM Stage
NW1 Nw2 WRN
NA1 NA2 A Q N3 N4

Figure 4: High Speed Pipelined Design Using Synchronous RAM

Clock I .
RAS3Nwyz
l— CLK
ND1 ND2 |y
Previous D-Latch Output Next
Pipeline Register Synchronous Logic Pipeline
Stage RAM Stage
NwW1 NW2 WRN
NA1 A Q N3 N4
Figure 5: Pulsed WE and RE Signals
DataIn , UL T T LT T2 T T T,
WEsWRN /T N\

RE

A

CLK=WE NOR RE \ / ~—

ADDRESS /7772 LLTLL277770007700K R 7dzizz
Data Qut X X
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Testing RAM
Elements in 1G Designs

Features

When a RAM is incorporated into an application specific
integrated circuit (ASIC) design, special testing
considerations arise. This application note points out
those special testing considerations and illustrates some
possible ways to test a RAM in an ASIC design. The
methods described below are not the only ways to test a
RAM in an ASIC design; other methods may work better in
many instances. The method described is recommended
because of its simplicity to generate and its short test time.

The first issue to consider is the controllability and
observability of the RAM in your ASIC design. If the RAM
is buried in other logic, it may be very difficult to write and
read a good test pattern to and from the RAM. One way to
solve this problem is to multiplex the inputs and outputs of
the RAM directly to available pad cells in the chip design
(see figure 1). If there are not enough pad cells, some sort
of serial shift scheme could be used. A test pin could be
added to the chip to control the muitipiexers and any other
test circuitry, or an internal test signal could be generated
by decoding an otherwise unused input pattern.

The second issue to consider is the test pattern itself. An
understanding of the physical layout of the RASONwyz
RAM will help in choosing a proper test pattern; therefore,
the layout will be explained first. Each output data bit of
the RAM has an array of memory bits, as shown in figure
2. As the addresses start at zero and increase, the
memory bits accessed start at row 0 column 0, advance to
row O column 7, advance to row 2 column 0, and follow
this pattern through the whole array.

ASIC RAM Application Note

One possible test pattern will now be discussed. Testing all
possible input combinations is usually impractical. A better
strategy is to find a set of input vectors that exercises all
the logic without going through all possible inputs.
Preferred vectors are such that each node in the circuit is
toggled at least once. Definition of a 100 percent toggled
node means starting at zero or one, changing to the
opposite state, and then back again. Figure 2 is a view of
a RAM core section loaded with a test pattern. If this
pattern is loaded and read six times with the rows rotated
down one row with each load, the RAM will receive a
complete toggle test. Consecutive addressing is used to
write data to the RAM, starting at row 0 and column 0, then
advancing to column 7. The address then steps to row 1
column 0, and gain advances to column 7. This process is
repeated to address all bits of the RAM. Then all the bits
are read out to check if they were written properly.

This pattern was selected because it tests the RAM and
also has a repetitive characteristic, making test vectors
easy to write. Rows are repetitive every 5th row and digits
are repetitive every 5th digit.

This pattern also tests for adjacent cells shorted together.
This can be seen in figure 2. Each 1 in the memory array
is physically surrounded by zeros. If two adjacent memory
cells are shorted together, an error should be detected in
the test program during the read cycle.

In the notation used below, N(X,Y,Z) means repeat the
pattern (X,Y,Z) N times. Note that the pattern is shifted by
two places for each adjacent output data bit. This ensures
that when a 1 is read out of a data bit, both of the adjacent

Figure 1: Mux Utilization for Testability

Mux Mux
Input Pad | [L Output Pad
Input Pad I:Il RAM Output Pad
Misc. or Misc.
Input Pad D LOgIC ROM LOgIC Output Pad
Input Pad | IL Output Pad

Mux Control EIL
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ASIC RAM Application Note

data bits should be a zero. This scheme checks for shorts
between adjacent output data bits. The data patterns for
the six separate writes are as follows:

Where K=0,1,2,3
1st Write

DATA (0+K*5) N(0, 0, 0, 0,1)
DATA (1+K*5) 0, 1, N(0, 0, 0, O
DATA (2+K*5) 0, 0, 0, 1, N(0, O
DATA (3+K*5) 1, N(0, 0, 0, O, 1
DATA (4+K*5) 0, 0, 1, N(0, 0, O
2nd Write

DATA (0+K*5) 0, 1, N(
DATA (1+K*5) 0, 0, 0, 1,
DATA (2+K*5) 1, N(0, 0,
DATA (3+K*5) 0, 0, 1, N
DATA (4+K*5) N(0, 0, 0, 0,

3rd Write

1)
0,0, 1)

’

o
°

DATA (0+K*5) 0, 0, 0, 1, N(0, 0, 0, 0, 1)
DATA (1+K*5) 1, N(0, 0, 0, 0, 1

DATA (2+K*5) 0, 0, 1, N(0, 0, 0, 0, 1)
DATA (3+K*5) N(0, 0, 0, 0, 1)

DATA (4+K*5) 0, 1, N(0, 0, 0, 0, 1)

4th Write

DATA (0+K*5) 1, N(0, 0, 0, 0, 1)
DATA (1+K*5) 0, 0, 1,
DATA (2+K*5) N(0, 0, 0, 0, 1)

DATA (3+K*5) 0, 1, N(0, 0, 0, 0, 1)
DATA (4+K*5) 0, 0, 0, 1, N(0, 0, 0, 0, 1)

Sth Write

DATA (0+K*5) 0, 0, 1,
DATA (1+K*5) N(0, 0,
DATA (2+K*5) 0, 1, N
DATA (3+K*5) 0, 0, 0,

0

6th Write

DATA (0+K*5) N(0, 0, 0
DATA (1+K*5) 0, 1, N(O
DATA (2+K*5) 0, 0, 0, 1
DATA (3+K*5) 1, N(0, O,
DATA (4+K*5) 0, 0, 1, N(0, 0, 0, O, 1)

N is determined by dividing the address locations by 5 and
setting N to an integer such that:

address locations <N< address locations
5 5

Care must be taken with the above test patterns when
assembling tests that contain more than one Write and
Read pattern. Extra vectors are contained in the Write
patterns that have “X, X, ...N(...” or if (address locations/ 5)
is not a whole number.

EXAMPLE: 64 X 8 RAM

An example of a 64 X 8 RAM will be used to demonstrate

how to apply the Data patterns and adjust for any extra
vectors.

For an 8 bit wide RAM, K will have the values of 0 and 1 to
provide DATAO through DATA?7. N will have the value of:
64 64 128sN<13.8
sN<
N=13

oo
So-=

+1

+1 OR

I?igure 2: RAM core physical layout loaded with the suggested pattern

* ok | * *k
10000100 00100001 00001000 01000010 00010000 Row 5
00100001 00001000 01000010 00010000 10000100 Row 4
00001000 01000010 00010000 10000100 00100001
01000010 00010000 10000100 00100001 00001000
00010000 10000100 00100001 00001000 01000010
10000100 00100001 00001000 01000010 00010000 Row 0

Databit 4 Databit 3 Databit 2 Databit 1 Databit 0
*Column 7 **Column 0
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Testing RAM
Elements in IC Designs

A Write and Read cycie will contain 128 vectors; therefore,
all six Write and Reads will be less than the maximum of
4096 vectors. One test pattern will be generated for all six
Write and Read cycles.

The clock and control inputs are:
WR 6[64(1), 64(0)]
CLK First half of cycle = 1 Second half of cycle = 0

Data for the first Write and Read are:

DATAO & DATA5 13(0, 0, 0, 0, 1), 63(0)

DATA1 & DATA6 0, 1, 13(0, 0, 0, 0, 1), 61(0)
DATA2 & DATA7 0, 0, 0, 1, 13(0, 0, 0, O, 1), 59(0)
DATA3 1, 13(0, 0, 0, 0, 1), 62(0)

DATA4 0, 0, 1, 13(0, 0, 0, 0, 1), 60(0)

The total number of vectors should equal 128. The first 64
vectors are for writing into the 64 address locations, and
the second 64 vectors are for the time it takes to read the
64 address locations.

Data for the second Write and Read are:

DATAO & DATA5 0, 1, 13(0, 0, 0, 0, 1), 61(0)
DATA1 & DATA6 0, 0, 0, 1, 13(0, 0, 0, O, 1), 59(0)
DATA2 & DATA7 1, 13(0, 0, 0, 0, 1), 62(0)
DATA30, 0, 1, 13(0, 0, 0, 0, 1), 60(0)

DATA4 13(0, 0, 0, 0, 1), 63(0)

Data for the third Write and Read are:

DATAO & DATA5 0, 0, 0, 1, 13(0, 0, 0, O, 1), 59(0)
DATA1 & DATA6 1, 13(0, 0, 0, 0, 1), 62(0)
DATA2 & DATA7 0, 0, 1, 13(0, 0, 0, 0, 1), 60(0)
DATA3 13(0, 0, 0, 0, 1), 63(0)

DATA4 0, 1, 13(0, 0, 0, 0, 1), 61(0)

Data for the fourth Write and Read are:
DATAO & DATAS 1, 13(0, 0, 0, 0, 1), 62(0)
DATA1 & DATA60, 0, 1, 13(0, 0, 0, 0, 1), 60(0)
DATA2 & DATA7 13(0, 0, 0, 0, 1), 63(0)
DATA3 0, 1, 13(0, 0, 0, 0, 1), 61(0)

DATA4 0, 0, 0, 1, 13(0, 0, 0, O, 1), 59(0)

Data for the fifth Write and Read are:

DATAO & DATA5 0, 0, 1, 13(0, 0, 0, 0, 1), 60(0)
DATA1 & DATAS 13(0, 0, 0, 0, 1), 63(0)
DATA2 & DATA7 0, 1, 13(0, 0, 0, 0, 1), 61(0)
DATA3 0, 0,0, 1, 13(0, 0, 0, 0, 1), 59(0)
DATA4 1, 13(0, 0, 0, 0, 1), 62(0)

Data for the sixth Write and Read are the same as the first
Write and Read.

These six Writes and Reads should then be combined into
one test pattern.

ASIC RAM Application Note

DATAO & DATAS

13(0, 0, 0, 0, 1), 64(0), 1, 13(0, 0, 0, 0, 1), 64(0), 1, 13(0,
0,0, 0, 1), 59(0), 1, 13(0, 0, 0, 0, 1), 64(0), 1, 13(0, 0, 0, 0,
1), 60(0), 13(0, 0, 0, 0, 1), 63(0)

DATA1 & DATAG
0, 1, 13(0, 0, 0, 0, 1), 64(0), 1, 13(0, 0, 0, 0, 1), 59(0), 1,
13(0, 0, 0, 0, 1), 64(0), 1, 13(0, 0, 0, 0, 1), 60(0), 13(0, O,
0,0, 1), 64(0), 1, 13(0, 0, 0, 0, 1), 61(0)

DATA2 & DATA7

0,0,0,1,13(0,0,0,0, 1),59(0), 1, 13(0, 0, 0, O, 1), 64(0),
1, 13(0, 0, 0, 0, 1), 60(0), 13(0, 0, 0, 0, 1), 64(0), 1, 13(0,
0, 0, 0, 1), 64(0), 1, 13(0, 0, 0, 0, 1), 59(0)

DATA3

1, 13(0, 0, 0, 0, 1), 64(0), 1, 13(0, O, O, 0, 1), 60(0), 13(0,
0,0,0,1),64(0),1,13(0,0,0,0, 1), 64(0), 1, 13(0,0,0, 0,
1), 59(0), 1, 13(0, 0, 0, 0, 1), 62(0)

DATA4

0,0, 1, 13(0, 0, 0, 0, 1), 60(0), 13(0, 0, O, O, 1), 64(0), 1,
13(0, 0, 0, 0, 1), 64(0), 1, 13(0, 0, O, 0, 1), 59(0), 1, 13(0,
0,0,0,1),64(0), 1, 13 (0, 0, 0, 0, 1), 60(0)

The nomenclature of this pattern can be further simplified,
but its present form is sufficient to demonstrate a method
of developing a test pattern.

Numerous books and articles are available that discuss
various strategies for testing RAMs. Some of these
strategies test RAMs more thoroughly than the one
mentioned above, and some of these strategies are not as
thorough as the one mentioned above. You may decide
which testing strategy to use as long as it adequately tests
the RAM with a reasonable number of test vectors.

Additional references:

M.S. Abadir and H.K. Reghbati. Sept. 1983. Functional
testing of semiconductor random access memories.
ACM Computer Surveys. 15 (3): 174-198.

D.S. Suk and S.M. Reddy. Dec. 1981. A march test for
functional faults in semiconductor random access
memories. /EEE Transactions on Computer. C-30; 982-
985.

M.A. Breuer and A.D. Friedman. 1976. Diagnosis and
Reliable Design of Digital Systems. Rockville, MD:
Computer Science Press.

C.A. Papachristou and N.B. Sehgal. Feb. 1985. An
improved method for detecting functional faults in
semiconductor random access memories. /JEEE
Transactions on Computers. C-34(2): 110-116.
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INTRODUCTION

The ABX Standard Cell Library sections 11 through 13 of
the data book contain electrical characteristics, delay
characteristics, and cell data sheets. The library is
designed for operation from 2.5V to 11V. Two libraries are
provided. The ABOHS library is implemented in the AB n-
well process with a separate p-substrate bus. The ABEHS
library is implemented in the AB p-well process with a sep-
arate n-substrate bus. Both libraries have explicit power
pins so that the digital power can be wired separately from
the analog cells.

The ABO2S library is not included in this data book. This
library is designed for operation from 2.5V to 8.0V. The
library is implemented in the AB n-well process with a sep-
arate p-substrate bus. Explicit power pins are used in this
library so that digital power can be wired separately from
the analog cell. Using this library results in better speed
and area performance when voltages higher than 8V are
not needed.

Library
Characteristics

ABX 3.5 micron CMOS Standard Gells

LIBRARY FEATURES

The library implements a CMOS subset of AMI’s ASIC
Standard Library. The ASIC Standard Library is the core
offering for both standard cells and gate arrays.

Standard cell libraries are functionally compatible with
gate array libraries because of the ASIC Standard
approach. Both libraries use the same transistor level
schematics except for transistor sizes, because standard
cells take advantage of the ability to vary transistor widths
to optimize the switch point of the gates. The standard
cells have comparable delays with the gate array cells so
that designs can be migrated from one library to the other
with minimum effort.

This standard cell library was developed using AMI’s inter-
nal design system called Accolade. This system is a com-
plete cell design system featuring symbolic graph
compaction, mask data extraction, characterization, logic
model data creation, and data sheet creation. This system
makes the libraries more process independent for faster
cell migration to new process technologies.

Megacells are available, such as core processors, RAMs,
DPRAMs, ROMs, EE memories, FIFOs, and DSP type
cells. These libraries also support mixed signal
applications.
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LIBRARY CHARACTERISTICS
DC OPERATING CHARACTERISTICS

Table 1 contains the absolute maximum ratings for ABX ASIC library chips using the standard cell libraries. Tables 2
through 5 contain the input and output operating specifications for the library at 5V and 10V operation. The library is char-
acterized for operation from 2.5V to 11V. Pad drivers in table 4 and data sheets are referenced by their worst case output
current drive at 5V, i.e., the 1mA driver in table 4. The output current drive will vary with the supply voltage, Vol, and Voh
specifications. Contact the factory for operating specifications at supply voltages other than 5V or 10V.

Table 1: Absolute Maximum Ratings

[Parameter Range Units
'VDD, Supply Voltage -0.3t0 12.0 Volts
Input Pin Voltage -0.3 to VDD+0.3 Volts
Input Pin Current -10.0t0 10.0 mA
Storage Temperature Plastic Packages -5510 125 °C
Storage Temperature Ceramic Packages -65 to 150 °C
Lead Temperature 300 °C for 10 sec.

Note that these specifications indicate levels where permanent damage to the device may occur. Functional operation is
not guaranteed under these conditions. Operation at absolute maximum conditions for extended periods may adversely
affect the long-term reliability of the device.

Table 2: Operating Specifications

[Parameter "Minimum Maximum Units
VDD, Supply Voltage 25 1.0 Volits
Ambient Temperature - Military -55 125 °C
Ambient Temperature - Commercial 0 70 °C

Table 3: Input Operating Specifications

[Parameter [ ﬂ"l_r_nmum [ Maximum | Units
CMOS Input Specifications, (9.0V < VDD < 11.0V, Commercial T,)
PR |Vil Low Level Input Voitage 0.3*VDD Volts
o 8 Vih High Level Input Voltage 0.7*VvDD Volts
E ‘%’ lil Low Level Input Current -1.0 pA
- |lih High Level Input Current 1.0 uA
g .§_<) lil Input Pull-up Current -45 -166 uA
~= QI Input Pull-down Current 39 173 pA
Vt- Schmitt Negative Threshold 0.2*VDD Volts
Vt+ Schmitt Positive Threshold 0.8*vDD Volts
Vh Schmitt Hysteresis 3.0 Volts
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Parameter _ | nf_inlmum | Maximum | Units
CMOS Input Specifications, (4.5V < VDD = 5.5V, Commercial Tp)
Vil Low Level Input Voltage 0.3*VDD Volts
Vih High Level input Voltage 0.7*VDD Volts
lit Low Level Input Current -1.0 A
lih High Level Input Current 1.0 pA
lil Input Pull-up Current -12 -46 uA
lih Input Pull-down Current 11 42 uA
Vt- Schmitt Negative Threshold 0.2*VDD Volits
Vt+ Schmitt Positive Threshold 0.8*VDD Volts
Vh Schmitt Hysteresis 1.0 Volts
Table 4: Output Operating Specifications
VDD = 5.0V = 10% VDD = 10V = 10%
Parameter Mnumj Maximum Minimum Jlllaximum Units
1.0mA Driver
Vol Low Leve! Output Voltage 0.4 0.1*VDD Volts
Voh High Level Output Voltage 2.4 0.9*vDD Volts
lol Low Level Output Current 1.0 4.0 mA
loh High Level Output Current -1.0 -2.2 mA
2.0mA Driver
Vol Low Level Output Voltage 0.4 0.1*vDD Voits
Voh High Level Output Voltage 24 0.9*vDD Volts
lol Low Level Output Current 2.0 8.1 mA
loh High Level Output Current -2.0 -4.4 mA
4.0mA Driver
Vol Low Level Output Voltage 0.4 0.1*vDD Volts
Voh High Level Output Voltage 2.4 0.9*VDD Volts
lol Low Level Output Current 4.0 16.2 mA 5T
loh High Level Output Current -4.0 -8.8 mA § 57
8.0mA Driver gD
Vol Low Level Output Voltage 04 0.1*VDD _ |Voits p: §
Voh High Level Output Voltage 24 0.9*VDD Volts k=
lol Low Level Output Voltage 8.0 32.4 mA
loh High Level Output Current -8.0 -17.5 mA

Figures 1 through 4 show typical current voltage curves for the pad driver transistors from 1mA to 8mA and VDD equal
to both 5 volts and 10 volts. References to “typical” mean the data was characterized for Tj = 25° C, VDD = 5 volts or 10
volts, and typical (nominal) process. Figures 5 through 8 show the typical current voltage curves for input pads with puil-
up and pull-down devices.
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Figure 1: Typical CMOS N-Channel Driver DC Characteristics at VDD = 10V
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Figure 2: Typical CMOS P-Channel Driver DC Characteristics at VDD = 10V
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Figure 3: Typical CMOS N-Channel Driver DC Characteristics at VDD = 5V
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Figure 4: Typical CMOS P-Channel Driver DC Characteristics at VDD = 5V
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Figure 5: Typical Input Pull-down Characteristics at VDD = 10V
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Figure 6: Typical Input Pull-up Characteristics at VDD = 10V
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Figure 7: Typical Input Pull-down Characteristics at VDD = 5V
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Figure 9, table 5, and table 6 show derating factors for the current due to temperature voltage and process for 10V oper-
ation. Figure 10, table 7, and table 8 show derating factors for the current due to temperature voltage and process for 5V
operation. To obtain a current value at conditions other than typical, multiply the derating factors corresponding to those
conditions to the current values from the figures 1 through 8, i.e., Kypc*Kvpc*Kepc*lpc. More precise estimates for cur-
rent at different conditions can be obtained from the MSDS workstation or by contacting the factory.

Figure 9: Temperature Derating Factors for DC Characteristics at VDD = 10V
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Table 5: Voltage Derating Factors for DC Characteristics at VDD = 10V
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N-Channel (VoI = .1VDD) P-Channel (Voh = .9VDD)
VDD 9.0 10.0 1.0 9.0 10.0 11.0
Kvoo 0.82 1.00 1.19 0.84 1.00 116

Table 6: Process Derating Factors for DC Characteristics at VDD = 10V

N-Channel (Vol = .1VDD) P-Channel (Voh = .9VDD)
Process WCS TYP BCS WCS TYP "BCS
Kppo 0.83 1.00 121 82 1.00 1.23
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Figure 10: Temperature Derating Factors for DC Characteristics at VDD = 5V
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Table 7: Voltage Derating Factors for DC Characteristics at VDD = 5V

N-Channel (Vol = 0.4V)

P-Channel (Voh = 2.4V)

VDD

4.5

5.0

5.5

4.5 5.0 55

Kvbc

0.88

1.00

1.1

0.76 1.00 1.26

Table 8: Process Derating Factors for DC Characteristics at VDD = 5V

N-Channel (Vol = 0.4V)

P-Channel (Voh = 2.4V)

Process

WCS

TYP

BCS

WCS TYP BCS

Kroc

0.78

1.00

1.28

0.72 1.00 1.38
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DELAY OPERATING CHARACTERISTICS

Delay values for CMOS cells are measured between the input and output 50% voltage supply (Vdd) crossing points. All
delays are characterized at typical conditions (Tj = 25 °C, Vdd = 10 volts, and typical process).
Figures 11, 12, and table 9 contain derating factors for various temperatures, voltages, and process variations
respectively. To obtain a delay value at conditions other than typical, multiply the derating factors corresponding to those
conditions to the current values from the delays in the data sheets, i.e., Ky*Ky*Kp*Tp, where Tp can be a delay from the
delay characteristics table mentioned on page 11-13 or a value calculated from the propagation delay equations, also
mentioned on page 11-13.
Figure 11: Temperature Derating Factors for Delay Characteristics
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Figure 12: Voltage Derating Factors for Delay Characteristics
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Table 9: Process Derating Factors for Delay Characteristics
WORST CASE TYPICAL CASE BEST CASE

Kp

1.33

1.00

0.756
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INTERPRETING THE DATA SHEET

Figure 13 shows a typical data sheet and points out the main features of the data sheet. Not shown is a schematic which
accompanies some of the more complex cells.

Figure 13
Cell Name — AA21
Library Type — ABX 3.5 micron CMOS Standard Cells
Description —> Description:
AA21 is a two-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
Logic Symbol — woo A B|lQ
Truth Table Cﬂe - LUl
Pin Loading v PV Y —
A €>c> Q H H H
B AA21
Lvss

Equivalent Gates

——> Equivalent Gates:

1.3
....Q .AA21 A B LVDD LVSS;

Bolt Syntax ——> Bolt Syntax:.......
Power Characteristics —» Power Characteristics:
Parameter Vaiue Units
Static Ipp(T; = 85°C) 1.03 nA
TCpa 0.24 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp? f
Nate: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
lay Characteristics Delay (ns) Number of Fan-outs
Delay ¥ {re) Parameter [ Kudx 2 4 8
From To (ns) (ns/pF) pyse (0ae0h) owh
. toy 150 330 245 3.40 529
Propagation Delay Ay lnpad e oy 157 351 255 354 551
Equations Propagation Delay Eq 1(CL) = KpKyKr(tax + KigxCL)
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A description of these features of the data sheet are as follows.
LIBRARY TYPE: Designates the feature size and library type such as standard cell or gate array.
CELL NAME: AMI’s cell name.
DESCRIPTION: A brief sentence about the function of the cell.
LOGIC SYMBOL: Shows a picture of the symbol as it appears as an icon in the workstation design kits.
TRUTH TABLE: A boolean table showing the output logic levels as a function of the input logic levels.
Types of logic levels found in the logic tables are as follows:

H = High level steady state,

L = Lowlevel steady state,
h = Transition from Low level to High level,
{ = Transition from High level to Low level,
X = Anylevel including transitions,
NC = No Change in output level for a given set of input levels,
IL = The output level is unknown for this set of illegal input levels,
Z = Highimpedance level,
UN = Undriven Node or input,
Q(n) =  The level of Q before an active transition on the affecting node, and
QN(n) = The level of QN before an active transition on the affecting node.

PIN LOADING: Atable of cell input capacitances in picofarads. Output pin capacitance is given for 3 state cells only. This
information can be used to determine the fan-out loading on cell outputs.

EQUIVALENT GATES: Equivalent gates for the cell is defined as the cell area normalized to the area of the NA21 (2
input nand gate).

BOLT SYNTAX: BOLT (Block Oriented Logic Translator) is an AMI proprietary netlist format. This line shows the BOLT
syntax for the cell. One example of the use of BOLT is as a design interface from the workstation design kits to AMI.

POWER CHARACTERISTICS:

Power for the cell can be described in three parts. The first part is the power dissipated due to the leakage current across
the channels and through the formed diodes. The second part is due to the switching voltage across capacitance on the
internal nodes of the cell. The third part is due to the switching voltage across a load capacitance.

The power characteristics table provides the static leakage current for a junction temperature of 85 ° C, and the capaci-
tance for all the switching nodes in the cell. It also gives the equation calculating power from these two values. It does
not include the power due to the load capacitance. This capacitance can be obtained by adding up all the input capaci-
tances of the driven cells and adding the interconnect capacitance. The average interconnect capacitance for the ABxHS
ASIC Standard Library is 0.051pF. AMI can prepare an estimate of the power upon submission of a netlist which uses a
statistical model of the interconnect based on die size and fan-out.
POWER = (Static Inp) Vpp + Cpg VVppf + CLVppf
where
Static Ipp = static leakage current of the cell
Vpp = operating voltage
Cpq = capacitance of the switching nodes in the cell
f = frequency of operation
C; = capacitance of the driven pins and interconnect
The frequency term of the power equation dominates, making the static leakage current term insignificant. However, the
static leakage current term can be used to find the standby current.
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DELAY CHARACTERISTICS: This table contains delay data for the various input to output paths in the cells. Table 10
explains each column in the delay characteristics table.

Table 10: EXPLANATION OF COLUMNS IN THE CELL CHARACTERISTICS TABLE
Column
Name

Delay (ns)
From To

Explanation

Names the two pins that identify the path for the delay

Mnemonic for the propagation delay or timing parameter whose value can be calculated by using the
tdx and Ktdx columns in conjunction with the propagation delay equation.

tpLH Input to output propagation delay for a rising edge on the output
teHL Input to output propagation delay for a falling edge on the output
tz4 High impedance to high level delay

tz High impedance to low level delay

thz High level to high impedance delay

vz Low level to high impedance delay

tsu Input setup time with respect to clock

th Input hold time

tw Input pulse width

Contains values for the intrinsic delay through the cell. The x in ty, is a variable representing r for the
tdx (ns) rising output delay (tp 1), f for the falling output delay (tp ), or x for any of the other parameters. The
values are given in nanoseconds.

Contains delay per capacitance values to determine the delay due to capacitance loading on the “To”
pin. The x in Ky, has the same meaning as in the ty4,. The values are given in nanoseconds/picofarad.
Contains the capacitance value and delay values for different loads. For output pad cells 25pF, S0pF,
Number of 75pF, and 100pF loads are used. For core cells and input pad cells fan-outs of 2, 4, and 8 gates are
fan-outs used. These fan-out loads are determined by the indicated number of NA21 inputs and an interconnect
capacitance from a statistical table of fan-out values for a chip that is 250 mils on a side.

Parameter

Ktdx (ns/pF)

PROPAGATION DELAY EQUATION: This equation shows how to calculate the total delay for the load dependent delay
paths using the delay characteristics table. Here are some notes to help in understanding how to use the equations.

KpKyKy equals Kp*Ky*Ky, which are the derating factors for finding delays at conditions other than typical. Use figures
11 and 12 and table 9 for these values of Kp, Ky, and K.

When the equations use 14, and Ky, use either rise delay values or fall delay values for both variables.
If rise and fall delay numbers need to be inter-mixed, the equations will specifically state this, i.e., tg, + Kigt(Cp).

If the equations inter-mix delays from different paths, then the delay variable will designate this with a pin value in paren-
theses atthe end of the variable.
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ABX Process Famllies
Features ABC | ABD | ABE | ABF | ABG | ABM | ABN | ABO | ABP | ABQ

N Substrate X X X X X

P Substrate X X X X X
Bipolar X X X X X X

EE Devices X X X X
Double Metal X X X X X X X X X X
Double Poly X X X X X X X X X
Single Poly X

12V/5V Operation X X X X X X X X X X
Program Device X
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AA21

ABX 3.5 micron CMOS Standard Cells

Description:
AA21 is a two-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
LVDD
A Q
AA21
LVSS
LVDD
. Q
AA21
LVSS
Equivalent Gates:................... 1.3
Bolt Syntax:.........cccveeerennene Q .AA21 AB LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 1.93 nA
TCpd 0.24 pF

Power= (Static 'DD) (VDD) + de Vnoz f
Note: C,4 does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter x Kidx 2 4 8
From To ns, ns/pF’
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
teLn 1.50 3.39 2.45 3.40 5.29
Any Input Q tone 1.57 3.51 255 354 5.51

Propagation Delay Equation: t,(Cy) = KpKyKr(tyx + kiaxCo)
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ABX 3.5 micron CMOS Standard Cells

Description:
AA22 is a two-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
LVDD
A
Q
B AA22
LvSS
LVDD
A
Q
B AA22
LVSS
Equivalent Gates:.................. 1.7
Bolt Syntax:..............ccceeeneis Q .AA22 A B LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 259 nA
TCpq 0.34 pF

Power= (Static IDD)(VDD) + de VDD2 f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) 0220m Py 0.94F)
t 1.82 1.82 233 2.84 3.8
Any Input a o 1.82 1.82 233 2.84 3.86

Propagation Delay Equation: t,(Cp) = KpKyKr({tyy + kiaxCp)
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ABX 3.5 micron CMOS Standard Cells

Description:
AA31 is a three-input gate which performs the logical AND function.

Logic Symbol Truth Table Pin Loading
LVDD A B C Q
A
B Q L X X L
C AA31 X L X L
LVSS X X L L
LVDD
A H H H H
B Q
c AA31
LVSS
Equivalent Gates:................... 1.7
Bolt Syntax: .......c..ccoccvvvvrvenene Q .AA31 AB CLVDD LVSS;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 2.42 nA
Cpq 0.28 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp® |
Note: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From T
© © (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
toL 1.90 3.50 2.88 3.86 5.82
Any Input Q - 1.91 3.58 2.91 3.92 5.93

Propagation Delay Equation: 1,(C)) = KpKyKr(tay + kigxCl)
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ABX 3.5 micron CMOS Standard Cells

Description:

AA32 is a three-input gate which performs the logical AND function.

% SEMICONDUCTORS

Logic Symbol Truth Table Pin Loading
LVDD A B C Q
A
B Q L X X L
¢ AA32 X L X |
LVSS X X L L
LVDD
A H H H H
B Q
C AA32
LVSS
Equivalent Gates.................... 2.0
Bolt Syntax: ..............cocceuenenee. Q .AA32 AB C LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 3.09 nA
TCpg 0.39 pF

Power= (Static IDD)(VDD) + de VDD2f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
Fr F
om To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 2.34 1.98 2.89 3.45 4.56
Any Input Q o 223 195 2.77 3.31 4.40

Propagation Delay Equation: t,(C)) = KpKyKr(tgx + kigxC1)
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ABX 3.5 micron CMOS Standard Cells

AR

Description:
AA41 is a four-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
LVDD A B Cc D Q Ci
’% a L X X X]|L (pF)
AA41 X L X X L A 0.08
Lvss X X L X |t B | 0.10
LVDD
A X X X L L C 0.09
g Q H H H H|H D | 009
AA41
Lvss
Equivalent Gates:................... 2.0
Bolt Syntax:...........cccovrieenne Q .AA41 AB C D LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static 'DD (TJ = 8500) 2.87 nA
"Cpq 0.31 pF

Power= (Static IDD)(VDD) + de VDDZf
Note: de does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/pF
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
toun 238 3.66 3.41 4.43 6.48
Any Input Q torL 2.30 3.68 3.33 4.36 6.42

Propagation Delay Equation: t,(C\) = KpKyKr(tax + KiaxC)
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AR42 FAM

7 ®
SEMICONDUCTORS
ABX 3.5 micron CMOS Standard Cells
Description:
AA42 is a four-input gate which performs the logical AND function.
Logic Symbol Truth Table Pin Loading
LVDD A B C b Q Ci
E Q L X X X L (pF)
AA42 X L X X L A |0.09
Lvss X X L X|L B [0.09
LVDD
X X X L L C [0.09
E Q H H H H/|H D [0.09
AA42
LvSS
Equivalent Gates.................... 23
Bolt Syntax:...........ccccoeceuennnn. Q .AA42 AB C D LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 3.53 nA
Cod 0.40 pF
Power= (Static IDD)(VDD) + de Vooaf
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 2.73 2.11 3.33 3.92 5.10
Any Input a oo 253 2.02 3.09 366 479

Propagation Delay Equation: t,(Cp) = KpKyKr(tgy + kigC1)
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% SEMICONDUCTORS

AN11

(R
ABX 3.5 micron CMOS Standard Cells
Description:
AN11 is an AND-NOR circuit consisting of two 2-input AND gates into a 2-input NOR gate.
Logic Symbol Truth Table Pin Loading
| oo A B C D Q Ci
A AN11 L X L X H (p F)
B L X X L H A 0.09
Q X L L X H B 0.08
c X L X LJ|H c | oos
D H H X X|L D | 008
| Lvss X X H H L
Equivalent Gates:.................. 1.7
Bolt Syntax: ...........cccocveevenene Q .AN11 AB C D LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 1.40 nA
Cpd 0.23 pF

Power= (Static Ipp)(Vpp) + de VD02 f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
th 1.24 4.60 253 3.82 6.40
Any Input Q o 1.80 5.43 3.32 485 7.89

Propagation Delay Equation: t,(C) = KpKyKr(tay + kigxCr)
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SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells
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Mixed Signal

Description:

AN31 is an AND-NOR circuit consisting of a 2-input AND gate and two direct inputs into a 3-input NOR gate.

Logic Symbol Truth Table Pin Loading
| Lvop A B C D Q Ci

A AN31 L X L L H (pF)

B X L L L H A 0.09

c a H H X X|L B | 0.09

D X X H X L C 0.09

[vss X X X H L D 0.08

Equivalent Gates.................... 1.6
Bolt Syntax:...........c.oovveeene Q .AN31 AB C D LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 1.59 nA
Cod 0.22 pF
Powers= (Static Ipp)(Vpp) + Cpd Voo f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
{0.22pF) (0.46pF) (0.94pF)
t 1.69 7.57 3.81 5.93 10.17

Any Input a t:::: 2.82 9.45 5.46 8.11 13.40

Propagation Delay Equation: t,(C;) = KpKyKy(tgy + kigxCo)
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Kk AMl AU11

ABX 3.5 micron CMOS Standard Cells

Description:
AU11 is a combinational one-bit full adder.

Logic Symbol Truth Table Pin Loading
cl A B S CO
| LVDD L L L L L
—cl [col— LoLoRpHL
AU11 L H L H L
A 4 L H H|L H
B H L L|H L
| Lvss H L H L H
H H L L H
H H H H H
Equivalent Gates.:................... 6.3
Bolt Syntax:.........c.ccocccvrnnenns CO S .AU11 AB CI LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static lDD (TJ = 85°C) 5.45 nA
"Cpd 1.04 pF
Power= (Static Ipp)(Vpp) + Cpa Vpp 2 f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A s to 1 6.32 3.67 7.35 8.38 10.43
oy 7.12 4.06 8.26 9.40 11.67 - —
B s teuH 6.84 3.67 7.87 8.90 10.96 o ‘é
terL 3.44 4.06 458 5.72 7.99 ER=2
=7
t 6.39 367 7.42 8.45 10.50
¢ S t::_ 3.04 4.06 4.18 532 7.59 g -§
toLn 5.56 4.20 6.74 7.91 10.27 B =
A co tonL 3.19 419 437 5.54 7.88 ~=
B co toLn 5.38 420 6.56 7.73 10.08
torL 3.40 4.19 4.57 5.75 8.09
t 4.31 4.20 5.49 6.66 9.01
c co t::: 2.60 4.19 3.77 4.94 7.29

Propagation Delay Equation: t,(C|) = KpKyKr(tax + kiaxCL)
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ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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AMI BLO2
%SEMICDNDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:
BLO2 is a tri-state bus latch that stores the final binary level on the bus when left undriven.
Logic Symbol Truth Table Pin Loading
LVDD Ci
BLO2 (pF)
N/A 10 (0.13
10
| Lvss
Equivalent Gates:.................. 14
Bolt Syntax:...........ccccecevinnnns 10 .BLO2 LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static lDD (TJ = 85°C) 1.02 nA
Cpd 0.30 pF

i 2
Power= (Stath IDD)(VDD) + de VDD f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns)
Parameter X
From To (ns)
teLH 218
10 10 o 214

Propagation Delay Equation: t,(C\) = KpKyKr(tax + KigxC)
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cVDD gAML

ABX 3.5 micron CMOS Standard Cells

Description:
CVDD is the resistive tie-up to the core Vdd bus for all cell inputs.

Equivalent Gates:................... 1.0
Bolt Syntax: Q .CVDD LVDD LVSS;
| LVDD
CvDD
T_Q

[ Lvss

c
[o]
P
L
£
]
(3¢
=~
o]
-

Mixed Signal

12-12



E A Ml CVUSS

ABX 3.5 micron CMQS Standard Cells

Description:
CVSS is the resistive tie-down to the core Vss bus for all cell inputs.

Equivalent Gates.................... 1.0
Bolt Syntax: Q .CVSS LVDD LVSS;
| LVDD
CVss
<,7_0_

[ Lvss
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SEMICONDUCTORS

DC24

ABX 3.5 micron CMOS Standard GCells

Description:
DC24 is a two-to-four line decoder/demultiplexer with active low enable.

Logic Symbol Truth Table Pin Loading
DC24 | LVDD EN S1 SO |QON Q1IN Q2N Q3N
JEN H X X|H H H H
_| L L L|L H H H
Qs o- L L H H L H H
Q2D
—s1 aip- L H L|H H L H
—80_ Q0o L H H|H H H L
I LVSS
Equivalent Gates:................... 6.8
Bolt Syntax:...........cc.cooeeeen. QON Q1N Q2N Q3N .DC24 EN S0 S1 LVDD LVSS;
Power Characteristics:
"Parameter Value Units
Static 'DD (TJ = 85°C) 9.08 nA
TCpg 1.48 pF
Powers= (Static Ipp)(Vpp) + Cpa Vo= f
Note: Cpg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process .
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) 0220F) (0.450F) ©0.94F)
t 211 3.93 3.22 432 6.52
Sx oN tﬁtf: 0.95 5.11 2.38 381 6.67
t 3.05 3.93 4.16 526 7.46
EN N t:“,_ 270 5.11 4.13 555 8.41

Propagation Delay Equation: 1,(C;) = KpKyKr(tyx + KiaxC1)
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KMl DC24

ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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DC38

AML
% SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:

DC38 is a three-to-eight line decoder/demultiplexer with active low enable.

Logic Symbol Truth Table Pin Loading
DC38 | LvOD Ci
EN Truth Table Appears On Next Page (pF)
o S0 | 0.51
s ap S1 | 046
e ap S2 | 048
D—
B EN | 0.09
:)_
mss
Equivalent Gates.:................... 16.7
Bolt Syntax:...........ccccevvvrennne. QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .DC38 EN S0 S1 S2 LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 20.51 nA
Cpd 351 oF
Power= (Static Ipp)(Vpp) + Cpa Vpp? f
Note: Cp,g does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
T:)aay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 3.41 427 4.60 5.80 8.19
Sx ON t:;:j 1.23 5.87 2.88 4.52 7.81
t 5.00 4.27 6.19 7.39 9.78
EN QN :ﬁ;f 416 5.87 5.80 7.45 10.73

Propagation Delay Equation: t,(C() = KpKyKr(tgx + kiaxCL
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DC38

ABX 3.5 micron CMOS Standard Cells

AMIL
% SEMICONDUCTORS

Truth Table

—

SO {[QON QiN Q2N Q3N Q4N Q5N Q6N Q7N

S2  Si

EN

Logic Schematic
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DF081

ABX 3.5 micron CMOS Standard Cells

Description:
DFO081 is a static, master-slave D flip-flop without SET or RESET. Outputs are unbuffered and change state on the rising
edge of the clock.
Logic Symbol Truth Table Pin Loading
| oD D c|Q ON
H 4 H L
—L° o L t|L H
~1%rost X L |NC NC
Qp-
—n_v S NC = No Change
Equivalent Gates:................... 4.1
Bolt Syntax:...........ccvrenenne. Q QN .DF081 C D LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 4.33 nA
"Cpq 0.95 pF
Power= (Static Ipp)(Vpp) + Cpg Voo f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) 0.2209) ©.369F) ©0.949F)
c Q tpn 246 6.00 414 5.82 9.18
tpHL 0.70 5.30 218 3.67 6.64
® t 3.19 3.62 421 5.22 7.25
S, ¢ QN t:;t 3.92 4.04 5.05 6.18 8.44
%’ Min G Width High 1, 6.18
Bl [Min C Width Low t, 2.96
= |Min D Setup tey 2.96
Min D Hold th 0.00
For Q Delays:
t(CD = KpKyKr(tax + kiaxCL
For QN Delays:

ton(Crany: Cuiq)) = KeKyKrltg(QN) + (kg (QN) CL (QN)) + (kir(Q) C(Q))]
toni(CLiany, Cuiay) = KpKvKrltg(QN) + (kgt(QN) CL(QN)) + (kigr(Q) CL(Q))]
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AMIL DF081
% SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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DF091

ABX 3.5 micron CMOS Standard Cells

Description:

DF091 is a static, master-slave D flip-flop. SET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN D C|Q ON
o |voo L X X|H L
—pS o H L t|L H
~%root HoH I H L
Qp- H X L [NC NC
NC = No Change
LVSS
Equivalent Gates:................... 5.0
Bolt Syntax: ............cccccevenine Q QN .DF091 C D SN LvDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 5.94 nA
"Cpq 1.14 pF

Powers= (Static Ipp)(Vpp) + Cpqg Vpp? f
Note: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)

c a toLn 2.72 3.89 3.81 4.90 7.08
, tonL 4.29 4.76 5.62 6.96 9.63
C = ¢ 2.61 6.00 4.29 597 9.33

© PLH

°F N ON tonL 1.28 5.36 278 428 7.29
o>
=7 SN Q toun 0.93 3.89 2.02 3.12 5.30
5;. § SN aN tonL 3.00 5.36 450 6.00 9.00
TE=J [Min CWidth High t 6.96

Min C Width Low ty 3.93

Min SN Width Low ty 6.00

Min D Setup toy 3.21

Min D Hold 1 0.00

Min SN Setup sy 1.32

Min SN Hold ty 1.26
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EAMlL DF091

ABX 3.5 micron CMOS Standard Cells

For Q Delays: ton(Criqy Criany) = KeKyKrltg(Q) + (kg (Q) « CL(Q)) + (kgr(QN) » CL(QN))]
toni(CLay CLany) = KpKyKTltg(Q) + (Kiar(Q) « CL(Q)) + (kigr(QN) « CLIQN))]

For QN Delays:  t,(C)) = KpKyKr(tyx + kiax CU)
Logic Schematic

SN >
c CN 3] QN
Bast
D &
CN c
CN c
C CN
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DFOAT K AMI
7 g
SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:

DFOA1 is a static, master-slave D flip-flop. RESET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
| LVDD RN D Cc|Q ON
b a_ L X X L H
_le H L 1 L H
DFOAT_ H H t|H L
g P~ H X L |NC NC
9] LVSS NC = No Change
Equivalent Gates:.................. 57
Bolt Syntax: ...........c.ccovvvinenne Q QN .DF0A1 C D RN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T = 85°C) 5.67 nA
Tde 1.40 pF
Powers= (Static Ipp)(Vpp) + Cpg Vop? f
Note: de does not include interconnect capacitance.
belay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
E)an (ns) Number of Fan-outs
Parameter tax Ktix 2 4 8
From To (ns) (ns/pF) 0.22pF) (0.46pF) {0.94pF)
c Q tpw 2.96 5.58 452 6.09 9.21
tpHL 467 5.18 6.12 7.57 10.47
N c oN tp 268 6.02 437 6.06 9.43
> C toL 1.29 5.35 2.79 4.29 7.28
: 3’ RN Q tonL 264 5.18 4.09 5.54 8.44
) 8 RN QN ten 4.94 6.02 6.63 8.31 11.69
) § Min C Width High ty 757
Min C Width Low t, 4.20
Min RN Width Low t, 8.31
Min D Setup tsy 3.43
Min D Hold th 0.00
Min RN Setup tey 2.89
Min RN Hold t, 2.34
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EAMlL DFOA1

ABX 3.5 micron CMOS Standard Cells

For Q Delays: ton(Criay Cuiany = KpKyKrlty(Q) + (kigr(Q) + CL(Q)) + (kig(QN) « CL(QN))]
toni(CLi@)y Criany) = KeKvKrlty(Q) + (kigr(Q) « CL(Q)) + (ki (QN) « CL(QN))]

For QN Delays:  t,(C\) = KpKyKr(tax + kiax CO)
Logic Schematic
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DFOB1

ABX 3.5 micron CMOS Standard Cells

4 ®
i SEMICONDUCTORS

Description:

DF0B1 is a static, master-slave D flip-flop. SET and RESET are asynchronous and active low. Outputs are unbuffered
and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN RN D Cc Q ON
5 LVDD L L X X IL IL Ci
S L H X X H L (pF)
—p0S aq— oo
c H L X X L H D |0.09
~ | bFoB1. H H L ft|L H C |o028
a Q H H H t H L SN | 0.18
Tl) I LvSS H H X L | NC NC RN | 0.19
NC = No Change
IL = lilegal
Equivalent Gates.................... 741
Bolt Syntax: ............covvveneennne Q QN .DF0B1 C D RN SN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 7.06 nA
TCoq 1.53 pF
Power= (Static lpp)(Vpp) + Cpa Vpp® |
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
c Q teLH 2.85 3.88 3.94 5.03 7.20
- toHL 5.02 4.78 6.35 7.69 10.37
og c oN toun 3.24 6.15 4.96 6.68 10.13
oD teHL 1.32 5.37 2.82 433 7.33
E ‘.g RN Q tonL 7.04 478 8.38 9.72 12.39
] < I QN trLh 5.24 6.15 6.97 8.69 12.14
B
~= g Q tpLn 1.00 3.88 2.09 3.17 5.35
SN QN terL 3.65 5.37 5.15 6.66 9.66
Min C Width High 1, 7.69
Min C Width Low t 4.80
Min AN Width Low ty 9.72

(continued on next page)
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AMI DFOB1
%SEMICONDUCTDRS

L
ABX 3.5 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) 0.220F) (0a6pF) ©0.990F)
Min SN Width Low tw 6.66

Min D Setup teu 4.80

Min D Hold ty 0.00

Min RN Setup tey 2.76

Min RN Hold th 2.29

Min SN Setup tau 2.92

Min SN Hold th 1.22

For Q Delays: ton(Cria) CLany) = KeKvKrltar(Q) + (kiar(Q) » CL(Q)) + (kiar(QN) « CL(QN))]
toni(Criay CLany) = KpKuKTlta(Q) + (kigi(Q) « CL(Q)) + (kg (QN) » CL(QN))]

For QN Delays:  ,(C) = KpKyKrlty + kigx C)

Logic Schematic

RN >—
SN >—
<3] QN
C CN
SN | SN _|
B
D
CN RN C c
CN c
g
_ BN Q.
£
0
%)
CN 5
C -
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DF101

ABX 3.5 micron CMOS Standard Cells

Description:

DF101 is a static, master-slave D flip-flop. SET is asynchronous and active low. Outputs are buffered and change state
on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
L | Lveo SN D C|Q ON
- L X X H L
—ID s Ql—
c H L ? L H
~ | DF101 H H t|H L
| Qp- H X L |[NC NC
[ Lvss
NC = No Change
Equivalent Gates:................... 6.2
Bolt Syntax: ............ccccccccennen. Q QN .DF101 C D SN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 6.87 nA
"Cpq 131 PF
Power= (Static |DD) (VDD) + de VD02f
Note: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
c Q toLn 2.36 3.69 3.40 4.43 6.50
top 3.80 4.07 4.94 6.08 8.36
o © ! 530 3.50 6.28 7.26 922
5 S BN ON o 3.84 362 485 5.86 7.89
; % SN Q toun 4.08 3.69 5.12 6.15 8.22
) §<’ SN QN tomL 1.93 3.62 2.95 3.96 5.99
=38 |Min C Width High ty 461
Min C Width Low ty 3.02
Min SN Width ty 3.32
Min D Setup s 2.90
Min D Hold th 0.00

(continued on next page)
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i AMl DF101

ABX 3.5 micron CMO0S Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Min SN Setup tsu 1.21
Min SN Hold t 1.21

Propagation Delay Equation: t,(Cp) = KpKyKr(tax + kigxC)

Logic Schematic

SN B—
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DF111 K AMIL

ABX 3.5 micron CMOS Standard Cells

Description:

DF111 is a static, master-slave D flip-flop. RESET is asynchronous and active low. Outputs are buffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
| LvoD RN D c|Q oN
L X X L H
:g a— H L +t|L H
DF111_ H H 1t | H L
gl P~ H X L |NC NC
P [Lvss NC = No Change
Equivalent Gates:................... 7.2
Bolt Syntax:...........cccceeurnrnne Q QN .DF111 C D RN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, = 85°C) 6.63 nA
TCpd 160 PF
Power= (Static Ipp)(Vpp) + Cpa Vop? f
Note: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax ) Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
¢ Q toLm 2.42 3.69 3.45 4.48 6.55
torL 3.96 4.10 5.10 6.25 8.55
c5 I8 ov | Py Fpd s 677 508
§ 51 RN Q tow, 6.26 4.10 7.41 8.56 10.85
£ g RN QN toLn 3.78 3.46 4.75 572 7.65
- |Min C Width High 1, 5.14
2 = Min C Width Low ty 3.23
Min RN Width ty 7.49
Min D Setup tey 3.10
Min D Hold t, 0.00
Min RN Setup tsu 2.74
Min RN Hold th 4.63

Propagation Delay Equation: t,(Cy) = KpKyKr(tay + KiaxCo)
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AMI DF111
%SEMICONDUCTOHS

ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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DF121 ‘c AM

/ e
SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:

DF121 is a static, master-slave D flip-flop. SET and RESET are asynchronous and active low. Outputs are buffered and
change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN RN D C | Q@ ON
b S a_ L H X X H L (pF)
pt H L X X L H D |[o0.09
DF121_ H H L t L H C 0.27
gl OP H O H H 1| H L SN | 020
? [ Lvss H H X L |NC NC RN | 0.18
IL=Illegal NC=No Change
Equivalent Gates:................... 8.3
Bolt Syntax: ............ccconrnnnne. Q QN .DF121 C D RN SN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 8.00 nA
"Cpq 1.70 pF
Power= (Static Ipp)(Vpp) + Cpg Vop® f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
c Q ton 2.46 3.72 3.51 4.55 6.63
temL 3.90 an 5.05 6.20 8.50
c— A QN to 5.47 3.54 6.46 7.46 9.44
o g tpHL 4.02 3.64 5.04 6.05 8.09
LD ey Q toun 4.97 3.72 6.01 7.06 9.14
Ew
nT B QN tonL 1.98 3.64 2.99 4.01 6.05
s Q
g L (RN Q tenL 6.43 41 7.58 8.74 11.04
~ = Np oN oL 8.02 3.54 9.01 10.00 11.99
Min C Width High t, 4.75
Min C Width Low ty 4.39
Min RN Width Low ty 8.32
Min SN Width Low ty 4.04

(continued on next page)
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EAMlL DF121

ABX 3.5 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Min D Setup tey 4.39
Min D Hold th 0.00
Min RN Setup tsu 2.52
Min RN Hold t 4.84
Min SN Setup tsy 257
Min SN Hold th 1.79

Propagation Delay Equation: t,(C)) = KpkyKr(tyx + kiaxCl)

Logic Schematic
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DL531 K AMl

ABX 3.5 micron CMOS Standard Cells

Description:
DL531 is a single-phase, unbuffered D latch with active low gate transparency and without SET or RESET.

Logic Symbol Truth Table Pin Loading
L L L H
—1©° a L H|H L
Cbiser H X |NC NC
Qp-
I LVSS NC=No Change
Equivalent Gates:................... 21
Bolt Syntax: ...........ccocervveeneenn. Q QN .DL531 D GN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 2.71 nA
TCpg 0.51 pF

Powers= (Static Ipp)(Vpp) + Cpg Vpp? f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns, ns/pF
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
D Q tpLn 2.68 363 3.48 435 6.09
tonL 2.87 4.06 3.76 4.74 6.68
D oN teLu 1.53 6.13 2.88 4.35 7.30
c—_ torL 1.53 5.36 27 3.99 6.56
©
oc GN Q oLy 3.15 3.63 3.95 4.82 6.56
29 top 2.53 4.06 3.43 4.40 6.35
=k
-3 [GN oN tpin 1.19 6.13 254 4.01 6.96
™ §<> tpnL 2.00 5.36 3.18 4.46 7.03
B v—
=2l |Min GN Width Low ty 4.82
Min D Setup tsy 4.74
Min D Hold th 0.00

For Q Delays: ton(Cuiq): Criany) = KeKvKrltar(Q) + (ki (Q) « CL(Q)) + (kgt(QN) « CL(QN))]
ton{CLiq) CLiany) = KeKvKrltar(Q) + (kig(Q) « CL(Q)) + (ki (QN) + CL(QN))]
For QN Delays:  t,(C,) = KpKyKr{tgx + kiax C)
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Kk AMl DF531

ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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DL541

ABX 3.5 micron CMOS Standard Cells

Description:
DL541 is a single-phase, unbuffered D latch with active low gate transparency. RESET is active low.

Logic Symbol Truth Table Pin Loading
| LVDD RN D GN| Q QN
H L L L H
—g Q— H H L |H L
~bisar H X H|[NC NC
r QAP L X X|L H
(r) | Lvss NC=No Change
Equivalent Gates.:................... 34
Bolt Syntax:...........ccccouveenenn. Q QN .DL541 D GN RN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.7 nA
Tcpd 0.75 pF
Power= (Static Ipp)(Vpp) + Cpa Vop> f
Note: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
D Q toun 292 5.50 413 5.45 8.09
tonL 3.19 484 4.26 5.42 7.75
— 4 3.90 361 4.70 5.56 7.29
§ ! b oN t:':: 3.83 427 4.77 5.79 7.84
SRl (GN Q teLn 2.87 5.50 4.07 5.39 8.03
E ‘g terL 2.85 484 3.92 5.08 7.40
e o3l |GN QN teLH 3.55 361 4.35 5.21 6.94
0 S tomL 3.77 427 4.7 574 7.79
~ RN aQ tore 2.28 4.84 3.34 4.50 6.83
RN QN teLn 3.03 3.61 383 4.69 6.42
Min GN Width Low ty 5.45
Min RN Width Low ty 7.47
Min D Setup sy 5.45

(continued on next page)
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E Ml DL541

ABX 3.5 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0-22pF) (0.46pF) (0.94pF)
Min D Hold th 0.00
Min RN Setup | 2.30
Min RN Hold t 4.48

For Q Delays: 1,(C)) = KpKyKr(tgy + kigx C)
For QN Delays: t(Cyan), Criq) = KeKvKrltar(QN) + (kg (QN) CL(QN)) + (kia(Q) CL(Q)]

Logic Schematic
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DL551 AMIL
% SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:
DL551 is a single-phase, unbuffered D latch with active low gate transparency. SET is active low.

Logic Symbol Truth Table Pin Loading
15 | LVDD SN GN D | Q QN
s L X X H L
_IpS aq_—
nd H H X | NC NC
-G
DL551 H L L L H
Qp- H L H|H L
[ Lvss NC=No Change
Equivalent Gates.................... 29
Bolt Syntax:............cccooevvrnennee. Q QN .DL551 D GN SN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 3.51 nA
"Cod 0.57 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp© f
Note: Cpg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) 0220h) 0.46pF) 054F)
D Q toLH 271 3.67 352 4.40 6.16
[ 2.71 4.4 3.68 474 6.86
c— ten 3.40 3.71 4.21 5.10 6.88
kR |° N 3.48 3.84 432 5.25 7.00
£ g GN Q ( 267 3.67 3.48 436 6.12
E - [ 2.37 441 3.35 4.41 6.52
o 1B QN toy 3.07 371 3.88 477 6.55
nS tpHL 3.44 3.84 4.28 5.20 7.05
-
SN Q tow 0.96 3.67 1.76 264 4.40
SN QN tpHL 1.69 3.84 2.54 3.46 5.30
Min GN Width Low t, 474
Min SN Width Low ty 270
Min D Setup tou 4.74

(continued on next page)
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AMI DL551
% SEMICONDUCTORS

L
ABX 3.5 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Ktaix 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
Min D Hold th 0.00
Min SN Setup tsy 1.16
Min SN Hold th 1.80

For Q Delays: tp(CL) = KpKyKr(tax + kiax CL)

For QN Delays:  t,n(Ciiany Criy) = KeKuKrltaelQN) + (kigr(QN) CL(QN)) + (kigr(Q) CL(Q))]
toni{CLiany Criq)) = KpKyKrltgr(QN) + (kigr(QN) CL(QN)) + (kig(Q) CLQ))]

Logic Schematic
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DL561 t AM

®
i SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Celis

Description:
DL561 is a single-phase, unbuffered D latch with active low gate transparency. RESET and SET are active low.
Logic Symbol Truth Table Pin Loading
SN RN D GN| Q ON
S LvVDD L L X X | I Ci
= L H X X | H L (PF)
S | 7
—0" a— H L X X|L H D | 010
—C8 561 H H X HJ|NC NC GN | 0.18
B Qp— H H L L L H SN | 0.09
P 1 Lvss H H H L H L RN | o.M
NC=No Change IL = lllegal
Equivalent Gates:................. 3.7
Bolt Syntax: ...........cc.ccecennnnnee Q QN .DL561 D GN RN SN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 4.22 nA
"Cpq 0.71 pF
Power= (Static lpp)(Vpp) + Cpd Vpp? f
Note: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
D Q tpLn 3.21 3.80 4.04 4.96 6.78
tphL 3.25 4.52 4.24 5.33 7.50
: m——
= t 5.81 4.46 6.79 7.86 10.00
g g) b oN ‘;:': 5.54 455 6.55 7.64 9.82
cn I Q torn 3.1 3.80 3.94 4.85 6.68
0T tonL 2.84 452 3.84 492 7.09
s @
O x IY QN tom 3.48 4.46 4.46 5.53 7.67
ﬂ b= torL 3.81 4.55 4.81 5.90 8.09
SN Q teLn 1.11 3.80 1.95 2.86 4.68
SN QN tpHL 1.82 4.55 2.82 3.91 6.10
RN Q tenL 2.39 452 3.39 4.47 6.64
RN QoN tow 3.00 4.46 3.99 5.06 7.20
Min GN Width Low ty 5.33

(continued on next page)
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AMI DL561
% SEMICONDUCTORS

—— —
ABX 3.5 micron CMOS Standard Celis
Delay (ns) : Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Min RN Width Low ty 4.47

Min SN Width Low ty 3.63

Min D Setup tou 5.33

Min D Hold th 0.00

Min SN Setup toy 1.23

Min SN Hold th 2.36

Min RN Setup te 3.46

Min RN Hold th 1.13

For Q Delays: to(C) = KpKyKr{tax + kiax CU)

For QN Delays:  1,,(Cian) CLia) = KeKvKrltar(QN) + (kig(QN) G (QN)) + (kigr(Q) CL(Q))]
toni{Criany: Cuiay = KpKvKltar(QN) + (kigr(QN) CL(QN)) + (kig(Q) CL(Q))]

Logic Schematic
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DL641 t AM

®
i SEMICONDUCTORS

ABX 3.5 micron GMOS Standard Cells

Description:
DL641 is a single-phase, buffered D latch with active low gate transparency. RESET is active low.

Logic Symbol Truth Table Pin Loading
| LVDD RN D GN| Q QN
H L L L H
S H O H L|H L
—QG
DL641_ H X H | NC NC
gl P~ L X X|L H
P JLvss NC=No Change
Equivalent Gates:................... 45
Bolt Syntax:.............ccooueeee Q QN .DL641 D GN RN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static lop (TJ =85°C) 5.08 nA
Tde 1.05 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp? f
Note: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kiaix 2 4 8
From To ns ns/pF
(ns) ( /P ) (0.22pF) (0.46pF) (0.94pF)
D o] tom 4.92 3.34 5.66 6.46 8.06
tonL 4.92 353 5.70 6.55 8.24
D oN toL 4.06 3.63 4.86 573 7.47
torL 417 4.20 5.09 6.10 8.12
GN Q tpLm 4.84 3.34 5.58 6.38 7.98
tenL 458 3.53 5.36 6.21 7.90
GN QN tey 3.72 3.63 4.51 5.39 713
teHL 4.09 4.20 5.02 6.03 8.04
RN Q oy 4.21 353 4.99 5.83 7.53
RN QN (- 3.35 3.63 414 5.01 6.75
Min GN Width High t, 1.65
Min GN Width Low t 3.39
Min RN Width Low ty 7.36

(continued on next page)
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EAMl DL641

—
ABX 3.5 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)

Min D Setup tsy 3.39

Min D Hold ty 0.00

Min RN Setup tyy 2.69

Min RN Hold th 4.07

Propagation Delay Equation: t,(C) = KpKyKr(tgx + kiaxCl)

Logic Schematic
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7
SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:
DL651 is a single-phase, buffered D latch with active low gate transparency. SET is active low.

Logic Symbol Truth Table Pin Loading
(17 | LVDD SN GN D | Q QN
- L X X H L
_Ips aol—
a H H X | NC NC
orest. H L L|L H
l Qp- H L H|H L
| LVSS NC=No Change
Equivalent Gates.................... 3.9
Bolt Syntax:.......... Q QN .DL651 D GN SN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ =85°C) 4.87 nA
"Cpq 0.86 pF

Power= (Static Ipp)(Vpp) + Cpq Vop? f
Note: Cpg does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns,
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
D Q teLn 4.45 3.34 5.18 5.98 7.58
terL 453 3.54 5.31 6.16 7.85

== teLH 3.69 3.73 451 5.40 7.19
oF D ON tenL 3.78 3.80 462 5,53 7.36
T
o
= ug; GN Q teLH 438 3.34 5.1 5.91 7.51
E it torL 4.20 3.54 497 5.82 7.52
0
< (GN QN tLH 3.35 3.73 417 5.07 6.85
ns toHL 3.71 3.80 455 5.46 7.29
-

SN Q teLn 2,63 3.34 3.37 417 5.77

SN QN tomL 1.97 3.80 2.81 3.72 5.55

Min GN Width High ty 1.58

Min GN Width Low th 3.04

Min SN Width Low tw 3.03

(continued on next page)
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AMI DL651
% SEMICONDUCTORS

L
ABX 3.5 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Min D Setup tu 3.04
Min D Hold ty 0.00
Min SN Setup tey 1.46
Min SN Hold t, 1.83

Propagation Delay Equation: t,(C )} = KpKyKr(tax + kigxCL

Logic Schematic
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DL661 E AM

/ Q
Bl SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:
DL661 is a single-phase, buffered D latch with active low gate transparency. RESET and SET are active low.
Logic Symbol Truth Table Pin Loading
SN RN D GN}] Q QN
4 | LVDD L L X X |IL I Ci
= L H X X H L (PF)
—p S| g H L X X|L H D [0.11
—G
DL661 H H X H [ NC NC GN |0.17
ﬁl Qb— H H L L L H SN |0.10
o H H H L H L RN |0.10
LvSS
IL=lllegal NC=No Change
Equivalent Gates:................... 4.4
Bolt Syntax:.......... Q QN .DL661 D GN RN SN LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 5.56 nA
Cpd 1.00 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp© f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To ns, ns/pF;
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
D Q teLn 468 3.34 5.41 6.21 7.81
tprL 5.13 354 5.91 6.76 8.45
= - toLm 4.31 3.74 5.13 6.03 7.82
og D ON ter 4.03 3.81 4.87 5.79 7.62
TR=
=37 GN Q teun 4.63 3.34 5.37 6.17 7.77
-t terL 466 3.54 5.44 6.29 7.99
]
o 2 AN aN teLn 3.84 3.74 4.66 556 7.36
s tonL 3.99 3.81 4.83 5.75 7.58
-
SN Q tp 2.75 3.34 3.48 4.28 5.88
SN QN tou 211 3.81 295 3.86 5.69
RN Q teHL 4.52 3.54 5.29 6.14 7.84
RN QN teLn 3.69 3.74 452 5.42 7.21
Min GN Width High ty 1.69

(continued on next page)
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% SEMICONDUCTORS

DL661

ABX 3.5 micron CMOS Standard Cells

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Min GN Width Low ty 365
Min RN Width Low ty 2.70
Min SN Width Low ty 3.98
Min D Setup toy 3.65
Min D Hold ty 0.00
Min SN Setup tsy 1.46
Min SN Hold th 233
Min RN Setup toy 3.50
Min RN Hold th 1.18
Propagation Delay Equation:  t,(C)) = KpKyKr(tyx + kiax CJ
Logic Schematic
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DLZ01 AMI
% SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:
DLZ01 is a single-phase, unbuffered D latch with active low gate transparency and with a dual-enable tri-state output.
Logic Symbol Truth Table Pin Loading
D GN E EN|Q QN Z Ci
| 3) l LvDD L L H X L H L (pF)
= H L X L|H L H D |0.10
EEqL
— 1D - L L L X|L H 2z GN | 0.19
—9G Qp— H L X H|H L z E |003
bzo1 i X H H L [NC NC NC EN | 0.06
[ Lvss X H L HNC NC 2Z Z |0.06
Z = High Impedance NC=No Change
Equivalent Gates:................... 2.9
Bolt Syntax:.............cocoeinne. Q QN Z.DLZ01 D E EN GN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 3.40 nA
TCoq 0.70 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp® f
Note: C,q does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tix Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) {0.94pF)
D Q [, 3.27 3.84 an 5.04 6.88
tprL 353 4.28 4.47 5.50 7.55
—_ 1 2.06 6.13 3.40 4.88 7.82
by b ON t:: 1.97 5.36 3.15 4.43 7.00
-ug; D 2 toLn 3.19 6.15 454 6.02 8.97
b tonL 3.45 5.66 4.69 6.05 8.77
5 Y Q [, 378 3.84 462 555 7.39
= torL 3.19 4.28 413 5.16 7.22
GN QN te 1,72 6.13 3.06 454 7.48
torL 2.48 5.36 3.66 4.94 7.51
t 3.70 6.15 5.05 6.52 9.47
GN z tg:': 3. 5.66 4.36 571 8.43
0.60
E z ::f 0.84

(continued on next page)
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AMIL DLZ01
% SEMICONDUCTORS

[
ABX 3.5 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
t 0.82

EN z t:;: 0.69

Min GN Width Low ty 5.55

Min D Setup tsy 5.50

Min D Hold t 0.00

For Q Delays: ton(Cria) Criany) = KeKvKrltar(Q) + (kiar(Q) « CL(Q)) + (kiaf(QN) » CL(QN))]
toni(Cria) Criany) = KeKyKrltar(Q) + (kigf( Q) « CL(Q)) + (kigr(QN) « CL(QN))]

For QN Delays:  t,(C)) = KpKyKr(ty + ktax CU
For Z Delays: toin(CLizy Criany) = KeKvKrlter(Z) + (Kiar(@) « CL(Z)) + (Kiat(QN) » CL(QN))]
toni(Cuiz) Criany) = KeKyKrltar(2) + (KarZ) » CL(2)) + (Kia (QN) « CL(QN))]

Logic Schematic

EN
%a @z
E
] QN
GN
D > {>o ae
5w
= C
L5y
G G EW
LQ'U
o %
ns

GN

12-47



DLZ11

/; ®
i SEMICONDUCTORS
]
ABX 3.5 micron CMOS Standard Cells
Description:
DLZ11 is a single-phase, unbuffered D latch with active low gate transparency and with a dual-enable
tri-state output. RESET is active low.
Logic Symbol Truth Table Pin Loading
RN D GN E EN| Q QN Z
| 6 | LVDD H L L H X L H L Ci
= H H L X L H L H (pPF)
E Eq_ |
—D~ > H L L L X L H V4 D | 0.08
9% 2P H H L X H|H L Z GN | 0.20
R4 H X H H L |[NC NC NC RN | 0.09
(IJ | LVSS H X H L H |NC NC Z E | 0.04
L X X H L L H L EN | 0.07
L X X L H L H z z 0.06
Z = High Impedance NC=No Change
Equivalent Gates:.. ....3.6
Bolt Syntax: ...........ccocovnnee. QQN Z .DLZ11 D E EN GN RN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85°C) 4.09 nA
"Cpq 0.81 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp? f
TNote: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) {0.22pF) (0.46pF) (0.94pF)
5% IR Q toLy 4.47 427 5.41 6.44 8.49
55 torL 3.83 434 4.78 5.82 7.91
gw b aN teun 225 6.13 3.60 5.07 8.02
L0 g tpuL 2.87 7.26 4.46 6.21 9.69
]
5= I ) tou 4.82 427 5.76 6.79 8.84
== tenL 3.48 434 444 5.48 7.56
GN QN (. 1.90 6.13 3.25 472 7.67
tonL 3.21 7.26 4.81 6.55 10.04
RN Q ton, 2.64 4.34 3.60 4.64 6.72
RN QN ten 1.29 6.13 264 411 7.05
AN Z [ 2.56 5.70 3.82 5.18 7.92
() 458 6.37 5.98 7.51 10.57

(continued on next page)
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DLZ11

-
ABX 3.5 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns, ns/pF
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
D " teLH 4.28 6.37 5.68 7.21 10.27
toHL 3.69 5.70 4.94 6.31 9.05
&N 7 tpLH 4.63 6.37 6.03 7.56 10.62
[ 3.34 5.70 4.59 5.96 8.70
tpz 0.74
E z tezL 0.84
torz 0.82
EN z tozm 0.50
Min GN Width Low ty 6.79
Min RN Width Low ty 4.64
Min D Setup tsu 6.44
Min D Hold th 0.00
Min RN Setup tsu 4.73
Min RN Hold th 1.38
For Q Delays: toin(Criq) Criany) = KeKyKrltar(Q) + (kiar(Q) « C(Q)) + (kiaf(QN) « CL(QN))]

ton(Criq): Criany) = KeKvKrltar(Q) + (kiar(Q) » CL(Q)) + (kia(QN) « CL(QN))]

For QN Delays:

For Z Delays:

to(CL) = KpKyKr(tax + ktax CU

ton{CLz CLiany) = KpKvKrltgr(Z) + (Kiar(Z) « CL(Z)) + (Kigr(QN) + CL(QN))]

toni(CLiz Criany) = KeKuKrltyi(2) + (Kig(2) « CL(Z)) + (Kigr(QN) « CL(QN))]

Logic Schematic
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EN21

ABX 3.5 micron CMOS Standard Cells

” ®
8 SEMICONDUCTORS

Description:
EN21 is a 2-input gate which performs the logical exclusive NOR (XNOR) function.

©
c
=y
n
]
3 0
X
=

Logic Symbol Truth Table Pin Loading
LVDD
7)) Do-a
EN21
LVSS
Equivalent Gates.................... 2.0
Bolt Syntax:..........c.cccvvrrennnnn. Q .EN21 AB LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static 'DD (TJ = 85°C) 2.54 nA
Tde 0.33 pF

Powers= (Static Ipp)(Vpp) + Cpq Vpp- f
Note: Cq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From To ns ns/pF;
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
teen 0.97 6.61 2.43 4.01 7.19
Any Input Q ton 172 4.40 2.68 374 5.85

Propagation Delay Equation: t,(Cp) = KpKyKr(tgy + kiaxClL)

12-50




AMI EN21
%SEMICONDUCTDRS

ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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E021

ABX 3.5 micron CMOS Standard Cells

AMIL
% SEMICONDUCTORS

Description:
EO21 is a 2-input gate which performs the logical exclusive OR (XOR) function.
Logic Symbol Truth Table Pin Loading
LVDD
2 ) >
EO21
LVSS
Equivalent Gates:................. 19
Bolt Syntax:........c.cooocvvereenenen, Q .EO21 AB LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 1.56 nA
"Cpq 0.36 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp? f

Note: de does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From To ns ns/|
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
toLy 2.44 5.46 3,65 4.96 7.58
Any Input a tonL 296 459 397 507 7.28

Propagation Delay Equation: t,(C)) = KpKyKr(t4x + kiax C1)
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ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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IBO1X1

ABX 3.5 micron CMOS Standard Cells

®
B SEMICONDUCTORS

Description:
IBO1X1 is a non-inverting, CMOS-level input buffer pad.
Logic Symbol Truth Table Pin Loading
| LvDD
1B01X1 Al Q Ci
Al PIN Q L L (pF)
T ] pAD B H | H A |[5.46
CMOS
[ Lvss
Bolt Syntax:..........cccocevreennnnen. Q .IBO1X1 ALVDD LVSS;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 8500) 9.80 nA
Cpd 0.30 pF

Power= (Static IDD) (VDD) + de VD02 f
Note: Cp,4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) {0.22pF) (0.46pF) (0.94pF)
A Q teLn 1.62 327 2.34 3.12 4.69
tpm 1.76 3.38 251 332 4.94

Propagation Delay Equation: 1,(C) = KpKyKr(tgx + kiax C1)
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EAMlL IBO3X1

ABX 3.5 micron CMOS Standard Cells

Description:
IBO3X1 is a non-inverting, CMOS-level input buffer pad with puli-up.

Logic Symbol Truth Table Pin Loading
| LvDD A | Q
1B03X1 L L Ci
Al PIN a H i H (pF)
~r PAD B UN | H A [552
CMOS
TLvss
UN = Undriven Node
Bolt Syntax:.........ccococoneincne Q .1BO3X1 ALVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85°C) 10.41 nA
"Cpq 0.28 pF
Powers= (Static Ipp)(Vpp) + Cpg Vop® f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) {0.46pF) (0.94pF)
A Q tpn 1.58 327 2.30 3.12 4.65
tonL 1.72 3.39 2.46 327 4.90

Propagation Delay Equation: t,(C) = KpKyKr(tax + kigx CL)
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SEMICONDUCTORS

ABX 3.5 micron CMOS Standard Cells

Description:
1BO5X1 is a non-inverting, CMOS-level input buffer pad with pull-down.
Logic Symbol Truth Table Pin Loading
| LVDD A Q
1BO5X1 L L Ci
_|A| PN E > Q H H PF)
PAD i UN| L A | 5.49
CMOS N
I'Lvss
UN = Undriven Node
Bolt Syntax: .........c..ccccoerenennne. Q .IB0O5X1 ALVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 10.09 nA
Cpd 0.29 pF
Power= (Static Ipp)(Vpp) + Cpg Vop© f
Note: Cp,q does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A Q tp 1.61 3.27 2.33 3.12 4.69
tome 1.76 3.39 2.50 3.31 4.94

Propagation Delay Equation: 1,(C)) = KpKyKr(tay + Kigx C1)
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ABX 3.5 micron CMOS Standard Cells

Description:
IBODX1 is a non-inverting, CMOS-level Schmitt trigger input buffer pad with voltage hysteresis.
Logic Symbol Truth Table Pin Loading
| LvDD
1BODX1 A Q Ci
Al PIN Q L L (pF)
7] PAD B H | H A |5.51
CMOS
[ Lvss
Bolt Syntax:...........ccccecevennne. Q .IBODX1 ALVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 11.16 nA
Cpd 0.62 pF

Power= (Static Ipp)(Vpp) + Cpg Voo f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) ©0.220) 0.a60F) 0.94pF)
A a [ 4.01 3.38 4.75 5.56 7.19
torL 469 3.99 5.57 6.52 8.44

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kiax C1)
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ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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ABX 3.5 micron CMOS Standard Cells

Description:
1ID2 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading
LVDD
A —% Q Ala ci
D2 LvSS L L (pF)
H H A [0.16

LVDD
A ﬁc{é%o— Q
IID2 LVSS
Equivalent Gates:................... 1.7
Bolt Syntax:..............cccecceee Q .1ID2 A LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static IDD (TJ = 85°C) 2.68 nA
"Coq 0.30 pF

?ower: (Static Ipp)(Vpp) + Cpa Vop© f
Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
A Q [ 0.98 1.63 1.34 1.73 2,51
tenL 1.03 1.67 1.40 1.80 2.60

Propagation Delay Equation: ,(Cp) = KpKyKr(tgy + kigx C1)

Mixed Signal

[
2]
-
L2
S
o
(3¢
=
0
-

12-59



1D4 @
i SEMICONDUCTORS
m—— — A

ABX 3.5 micron CMOS Standard Cells

Description:
1ID4 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading
LVDD
A ——B%— aQ AlaQ ci
D4 LvSsS L | L (pF)
LVDD H H A |0.16
A % Q
ID4 LvsSsS
Equivalent Gates.................... 23
Bolt Syntax:.............cccocceenene Q .lID4 A LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 4.01 nA
TCpg 0.57 pF
Power= (Static Ipp)(Vpp) + Cpq Vop® f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A Q ton 1.35 0.92 1.55 1.77 2.22
tomL 1.40 0.97 1.61 1.84 2.31

Propagation Delay Equation: 1,(C)) = KpKyKr(tax + kiax CL
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ABX 3.5 micron CMOS Standard GCells

Description:
1ID6 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading
LVDD
A ——% Q Ala ci
1ID6 Lvss L | L (pF)
H H A {017

LVDD
A —C{ELO— Q
IID6 LVSS
Equivalent Gates.................... 2.7
Bolt Syntax:................c.cceee.. Q .IID6 A LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 5.31 nA
TCpd 0.84 pF

Power= (Static ,DD) (VDD) + de Voogf
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A aQ tern 1.68 0.69 1.83 2.00 2.33
tonL 1.74 0.75 1.90 2.08 2.44

Propagation Delay Equation: t,(C) = KpKyKr(t4y + kiax C1)
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ABX 3.5 micron CMOS Standard Cells

Description:
INV1 is an inverter which performs the logical NOT function.
Logic Symbol Truth Table Pin Loading
LVDD
A —E%o— Q AlQ Ci
INV1 LVaS L|H (pF)
H L A 0.09
LVDD
A —(%>~ Q
INV1 LSS
Equivalent Gates:................... 0.7
Bolt Syntax: ...........ccocevuvennn. Q .INV1 ALVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static lDD (TJ = 85°C) 0.69 nA
TCpd 0.06 pF

Power= (Static Ipp)(Vpp) + Cpg Vop? f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) {ns/pF) 02207 0.000F) 059F)
A a toLy 0.45 3.35 1.19 1.99 3.60
tow 0.58 3.57 1.36 222 3.93

Propagation Delay Equation: t,(C}) = KpKyKr(tax + Kiax CL
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N R

ABX 3.5 micron CM0S Standard Cells

Description:
INV2 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading
LVDD
A —{:%o- Q A Q Gi
INv2 1 yss L|H (PF)
H L A | 017
LVDD
A —o>‘ Q
INV2 LSS
Equivalent Gates.................... 1.0
Bolt Syntax:...........cc..cccovenee Q .INV2ALVDD LVSS;

Power Characteristics:

Parameter Value Units
Static lpp (T, = 85°C) 1.36 nA
"Cpq 0.14 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp? f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From T
° (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A a torn 0.44 1.67 0.80 1.21 2.01
touL 0.52 1.73 0.90 1.32 2.15

Propagation Delay Equation: t,(C\) = KpKyKr(tgx + kigx C1)
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ABX 3.5 micron CMOS Standard Cells

Description:
INV3 is an inverter which performs the logical NOT function.
Logic Symbol Truth Table Pin Loading
LVDD
A ——E%o- Q AlQ Ci
INvV3 " Lvss L|H (PF)
H L A ]0.25
LVDD
A -4>— Q
INV3 LvSS
Equivalent Gates.................... 1.3
Bolt Syntax:...........ccoevecenen. Q .INV3ALVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 2.02 nA
"Coq 0.15 pF

Power= (Static Ipp)(Vpp) + Cpq Vop® f
Note: Cq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
I
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A a teLm 0.39 1.14 0.64 0.91 1.46
ton 0.44 1.21 0.71 1.00 1.58

Propagation Delay Equation: t,(C) = KpKyKr(tgx + kiax CU)
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E Ml INV4

ABX 3.5 micron CMO0S Standard Cells

Description:
INV4 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading
LVDD
A Q A | Q Ci
INV4 [ LVSS L|H (pF)
H L A 033
LVDD
A —c{>— Q
INV4 | LSS
Equivalent Gates.................... 14
Bolt Syntax:.............ccoeee Q .INV4 ALVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, = 85°C) 2.66 nA
TCpa 0.19 pF

Power= (Static Ipp)(Vpp) + Cpg Vop? f

TNote: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From F
© To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A Q toLn 0.36 0.89 0.56 0.77 1.20
torL 0.41 0.94 0.62 0.84 1.30

Propagation Delay Equation: t,(C) = KpKyKr(tay + kigx C)

c
o
b
2.
=
ot
o3
o
-

12-65



Q
SEMICONDUCTORS
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ABX 3.5 micron CMOS Standard Cells

Description:
INVS5 is an inverter which performs the logical NOT function.

Logic Symbol Truth Table Pin Loading
LVDD
A > o—Q A Q Ci
INVS LVSS L|H (pF)
H L A 1041
LVDD

A ~c{>~ Q

INV5 LVSS
Equivalent Gates.................... 1.7
Bolt Syntax: ......... Q .INV5 ALVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T =85°C) 3.32 nA
Cpq 0.21 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp? f

Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) 0.220F) 0.46pF) 094pF)
A aQ ten 0.34 0.74 0.50 0.68 1.04
tonL 0.39 0.79 0.56 0.75 1.13

Propagation Delay Equation: t,(Cy) = KpKyKr(tax + kigx C1)
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E AMl INV6

ABX 3.5 micron CMOS Standard Cells

Description:
INVS is an inverter which performs the logical NOT function.
Logic Symbol Truth Table Pin Loading
LvVDD
A ‘]% o—Q Al Q Ci
INVé LVSS L|H (PP
H L A | 0.48
LvVDD
A —4>—~ Q
INV6 Lvss
Equivalent Gates:................... 1.8
Bolt Syntax: ...... e reeeeennreaaas Q .INV6 A LVDD LVSS; ¢
Power Characteristics:
Parameter Vaiue Units
Static Ipp (T = 85°C) 3.97 nA
TCoq 0.25 pF

Powers= (Static Ipp)(Vpp) + Cpg Voo f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns; ns/pF
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A a teLn 0.33 0.64 0.47 0.62 0.93
torL 0.38 0.68 0.53 0.69 1.01

Propagation Delay Equation: t,(Cy) = KpKyKr({tay + kigx CU
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1003X1

ABX 3.5 micron CMOS Standard Cells

Description:
1003X1 is a 1mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output.
Logic Symbol Truth Table Pin Loading
| LvbD A EN|IO| Q
__|EN 1003X1 L L L L
A PIN 10 H L H H
PAD X H L L
Q P
] cMos X H H | H
T ves X H |UN| X
UN = Undriven Node
Bolt Syntax:..........cococeevininnne 10 Q .1003X1 AEN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85°C) 21.50 nA
"Coq 9.28 pF

Powers= (Static Ipp)(Vpp) + Cpa Vop® f
Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns,
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
10 aQ tpn 1.48 3.27 2.20 2.98 455
[ 1.61 3.39 2.35 317 4.79
]
57 Output Delay Characteristics:
P Conditions: T = 25°C, Vpp = 10.0V, Typical Process
) '8 Delay (ns) Capacitive Load (pF)
X Parameter tax Kax 25 50 75 100
= (From To (ns) (ns/pF)
A 10 teLn 213 0.51 14.77 27.41 40.05 52.69
tphL 317 0.19 7.99 12.81 17.63 2245
EN 10 tyz 5.56
tz 5.45
7 2.59 0.51 15.23 27.87 40.51 53.15
ta 3.25 0.19 8.07 12.90 17.72 2254

Propagation Delay Equation: 1,(Cp) = KpKyKy(tyy + ktayCL
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EAML 1003X2

ABX 3.5 micron GMOS Standard Cells

Description:
1003X2 is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output.

Logic Symbol Truth Table Pin Loading
| LvOD A EN|IO | Q
| EN 1003X2 L L|L]|L
PIN o H L H H
l PAD X H|L]|L
g < H X H|H|H
| CMOS X H|UN| X
Lvss UN = Undriven Node
Bolt Syntax:..........coooeceirinnne 10 Q .I003X2 A EN LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T,; = 85°C) 21.50 nA
"Coq 9.83 pF

Power= (Static Ipp)(Vpp) + Cpa Vop? f
Note: Cp,q does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
F
rom To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
0 a toun 1.49 3.27 2.21 2.99 4.56
ton, 1.63 3.38 2.37 318 4.80
Output Delay Characteristics: g =
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process 5
Delay (ns) Capacitive Load (pF) E®D
Parameter tax Ktax 25 50 75 100 0P
From To (ns) (ns/pF) g x
: =
A 10 toLn 4.95 0.25 11.10 17.26 23.41 20.56 i
tepL 485 0.1 7.48 10.11 1274 1537
EN 10 thz 8.25
2 857
o 4.88 0.25 11.08 17.19 23.34 29.50
tZL 4.84 o.11 7.47 10.10 12.73 15.36

Propagation Delay Equation: t,(C,) = KpKyKr(tyx + kiaxCl)

12-69



1003X3

gAML
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ABX 3.5 micron CMOS Standard Cells

Description:
1003X3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output.
Logic Symbol Truth Table Pin Loading
| LvoD A EN{ IO | Q
_|EN 1003X3 L L[ L]L
A FEQ PIN 10 H L H H
PAD X H L L
_lQ “
X H H H
| CMOs X H|UN| X
Lvss UN = Undriven Node
Bolt Syntax: ..............ccceeiene 10 Q .1003X3 AEN LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T = 85°C) 32.36 nA
TCpqg 13.12 pF

Power= (Static lpp) (VDD) + de VDD2 f
Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:

Conditions: T = 25°C, Vpp = 10.0V, Typical Process

o
o
-
L2
£
n
(3]
2
Te)
-

Mixed Signal

may (ns) Number of Fan-outs
Parameter X Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
0 a ton 1.58 327 2.30 3.09 4.66
torL 1.72 3.39 2.46 3.28 4.90
Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter tax Ktax 25 50 75 100
From To (ns) (ns/pF)
A 10 teLn 452 0.12 755 10.59 13.63 16.67
torL 4.05 0.08 5.53 7.01 8.49 9.98
EN 10 tiz 811
tz 714
tzy 4.80 0.12 7.84 10.88 13.92 16.96
tn 395 0.06 5.43 6.91 8.40 9.88

Propagation Delay Equation: t,(C) = KpKyKr(tyy + kiaxCp)
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103CX1

7 ®
i SEMICONDUCTORS
ABX 3.5 micron GMOS Standard Cells
Description:
I03CX1 is a 1mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-
down input.
Logic Symbol Truth Table Pin Loading
| LvDD A EN| IO | Q
E@ 103CX1 L L L L
Al PIN |10 H L H H
___Q BLI PAD X H|L|L
a i X H|HI|H
CMOS X H |UN| L
| Lvss UN = Undriven Node
Bolt Syntax: ............ccocvvvevinenne 10 Q .I03CX1 AEN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 22.46 nA
Cpd 9.39 pF
Powers= (Static Ipp)(Vpp) + Cpg Vop® f
1’Nme: Cpa does not include interconnect capacitance.
Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
0 Q teLn 1.57 3.27 2.29 3.07 4.64
tonL 1.7 3.38 2.45 3.26 4.88
IS4l Output Delay Characteristics:
5 E-, Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
E®m Delay (ns) Capacitive Load (pF)
0 Parameter tax Ktax 25 50 75 100
g 4 |From To (ns) (ns/pF)
~= A 10 teLn 214 0.51 14.85 27.56 40.26 5297
ton 3.22 0.19 8.00 12.78 17.56 2234
EN 10 tuz 554
ts 552
tzu 2.59 0.51 15.30 28.01 40.71 53.42
tz 3.33 0.19 81 12.89 17.67 22.45

Propagation Delay Equation: t,(C) = KpKyKr(tay + kigxC1)
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EAMl 103CX2

ABX 3.5 micron CMOS Standard Cells

Description:
I03CX2 is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-
down input.

Logic Symbol Truth Table Pin Loading

{ tvbo A EN|IO]| Q

A > PIN O] H L |H|H

PAD
< F=18] X H|L|L
L X H H H
CMOS
T Lves X H [UN| L
UN = Undriven Node
Bolt Syntax: ............ccccceenenee. 10 Q .I03CX2 AEN LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static lDD (TJ = 85° C) 22.45 nA
TCoq 9.96 pF

Power= (Static Ipp)(Vpp) + Cpq Vo= f
TNote: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From T n
° (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
0 Q tpLH 1.62 3.27 2.34 3.12 4.69
terL 1.76 3.37 2.50 3.31 4.93
Output Delay Characteristics: S T
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process 5
Delay (ns) Capacitive Load (pF) [
Parameter tax Kiax 25 50 75 100 0D
From To (ns) (ns/pF) g X
=
A 10 [ 499 0.25 11.15 17.32 23.48 20.65 i
tprL 4.89 0.11 7.51 10.14 12.77 15.40
EN o thz 8.25
t 2 8.64
toy 4.91 0.25 11.08 17.24 23.41 29.57
tz 4.88 0.11 7.54 10.13 12.76 15.39

Propagation Delay Equation: t,(Cy) = KpKyKr(tyy + kiaxCr)
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103CX3

ABX 3.5 micron CMOS Standard Cells

Description:
I03CX3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-
down input.
Logic Symbol Truth Table Pin Loading
| Voo A ENJIO] Q
—m 103CX3 0 L L L L
PIN
Al PAD H L H H
—<=—TF] X H|L|L
oMOS X H H H
"4
T ves X H|JUN]J| L
UN = Undriven Node
Bolt Syntax:........c....ccccceennn. 10 Q .I03CX3 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static lDD (TJ =85°C) 33.24 nA
"Coq 13.29 pF

Power= (Static Ipp)(Vpp) + Cpg Vop- f
1‘Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

~Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From S
° To (ns) (ns/pF) (0.22pF) (0.46pF) {0.94pF)
10 a toLy 1.59 3.27 2.30 3.00 4.66
toy, 172 3.38 247 328 490
I3=fl Output Delay Characteristics:
55 Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
gEw Delay (ns) Capacitive Load (pF)
0T Parameter tax Kidx 25 50 75 100
(-3 |From To (ns) (ns/pF)
2=
A 10 teLH 4.68 0.12 7.74 10.80 13.86 16.92
‘ tenL 4.08 0.06 555 7.02 8.49 9.96
EN 10 iz 050
tz 7.1
tzn 5.04 0.12 8.10 11.16 14.22 17.29
ta 3.93 0.06 5.40 6.87 8.34 9.81

Propagation Delay Equation: 1,(C ) = KpKyKy(tgx + kigxCl)
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1042X1 t AML

SEMICONDUCTORS
]
ABX 3.5 micron CMOS Standard Cells
Description:
1042X1 is a 1mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.
Logic Symbol Truth Table Pin Loading
| LvoD A ENJIO] Q
T E A 1042X1 L L L L
A > PIN g_ H L |{H]|H
E PAD X H|lL]|L
Q ‘ CMOS X H H H
['Lvss X H [UN{ H
UN = Undriven Node
Bolt Syntax: ..........ccoccevveveennne 10 Q .1042X1 AEN LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, =85°C) 22.16 nA
"Coq 9.34 pF

Power= (Static Ipp)(Vpp) + Cpg Vop© f
Note: C,q does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
. Parameter tax Kidx 2 4 8
Fr T
om ° (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
10 Q to 1 1.49 3.28 2.21 2.99 4.57
top 1.62 3.39 2.36 3.18 4.80
S [l Output Delay Characteristics: )
§ g.’ Conditions: T = 25°C, Vpp = 10.0V, Typical Process _
1= Delay (ns) Capacitive Load (pF)
07 Parameter tax Kidx 25 50 75 100
g EQl |From To (ns) (ns/pF)
=]
i A 10 toLm 214 050 14,65 27.15 39.65 52.15
temL 3.27 0.19 8.10 12,93 17.78 22,60
EN 1o thz 5.56
tz 552
tzn 258 0.50 15.08 2758 40.08 52.59
tZL 3.34 0.19 8.17 13.00 17.83 22,67

Propagation Delay Equation: t,(C) = KpKyKr(tay + kigxC)
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EAMl 1042X2

ABX 3.5 micron CMOS Standard Cells

Description:
1042X2 is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.

Logic Symbol Truth Table Pin Loading
| Lveo A EN|IO| Q
T o 1042X2 L L L L
1A ’ PIN |IO) H L|HI|H
PAD X H|L|L
Q < E CMOS X H H H
Mves X H |UN| H
UN = Undriven Node
Bolt Syntax: ............ccccovennnee. 10 Q .1042X2 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ =85°C) 22.17 nA
Cpq 9.94 pF

Power= (Static IDD) (VDD) + de VD02 f
1.Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
0 a toLy 1.50 3.27 222 3.01 4.58
tenL 1.63 3.38 2.38 319 4.81
Output Delay Characteristics: 5w
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process 5
Delay (ns) Capacitive Load pF) Em
Parameter tax) Kidx 25 50 75 100 0T
From To (ns) (ns/pF) 0 x
2=
A 10 teLn 5.18 0.25 11.31 17.44 23.57 29.70 i
toL 4.98 0.1 7.62 10.26 12.90 15.53
EN 10 thz 8.67
tz 8.70
toy 5.14 0.25 1.27 17.40 23,53 29.66
tz 4.94 0.11 7.58 10.21 12.85 15.49

Propagation Delay Equation: t,(C) = KpKyKr(tgy + kiaxCp)
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ABX 3.5 micron CMOS Standard Cells

Description:
1042X3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and pull-up
input.
Logic Symbol Truth Table Pin Load-ing
| LvDD A EN|IO | Q Ci
TEN A 1042X3 L L |L][L (pF)
TA > PIN o] H L|H|H A [03a
it X H|lL|L EN |0.26
Q< E CMOS X H H H 10 [9.85
T vss X H |UN|H
UN = Undriven Node
Bolt Syntax:............cccoureuennen. 10 Q .1042X3 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T;=85°C) 33.59 nA
"Cpd 13.26 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f

TNote: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
o Q torn 1.56 3.28 228 3.07 4.65
tone 1.69 3.40 244 3.25 4.88
I4=fl Output Delay Characteristics:
5 §, Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
E®n Delay (ns) Capacitive Load (pF)
073 Parameter tax Ktax 25 50 75 100
g EH [From To (ns) (ns/pF)
=]
\ A 10 ton 464 0.12 7.68 10.73 13.77 16.81
topL 4.08 0.06 556 7.03 8.51 9.98
EN 10 thz 8.39
t2 7.1
tzy 6.15 Q.12 9.20 12.24 15.28 18.32
tz 4.52 0.06 6.00 7.47 8.95 10.42

Propagation Delay Equation: t,(C) = KpKyKr(tay + kiaxCl)
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1051X1 kAl

ABX 3.5 micron CMOS Standard Cells

Description:

1051X1 is a 1mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and CMOS
Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
| LvoD A EN|IO]| Q
7 E A 1051X1 L L L L
A > PN |id H L |H]|H
PAD X H|L|L
Q Q E cMOoS X H H H
[ Lvss X H |UN| X
UN = Undriven Node
Bolt Syntax: ...........ccccovvvvenee. IO Q .1051X1 AEN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T;=85°C) 22.58 nA
TCpg 9.75 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f
1‘Note: Cpqg does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
0 R teL 421 3.50 4.98 5.82 7.50
towL 4.98 4.13 5.89 6.88 8.87
ISl Output Delay Characteristics:
5 % Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
=37 Delay (ns) Capacitive Load (pF)
n D Parameter tax Ktdx 25 50 75 100
NI |From To (ns) (ns/pF)
g
- A 10 toLn 2.15 0.51 14.79 27.43 40,07 5271
tpne 327 0.19 8.10 12,92 17.74 2257
EN 10 tz s 64
tz 5.56
tzy 2,63 0.51 15.27 27.91 40.55 53.19
ty 3.35 0.19 8.18 13.00 17.82 22.65

Propagation Delay Equation: t,(C;) = KpKyKr(tay + kigxCL)
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ABX 3.5 micron CMOS Standard Cells

Description:

1051X2 is a 2mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and CMOS
Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
| LvDD A ENJIO| Q
EN O 1051X2 L L L L
TA > PN |iq H L |H|H
PAD X H|{L|L
Q 1 E CMOS X HiHH
I'Lvss X H | UN| X
UN = Undriven Node
Bolt Syntax: ...........ocooeevnennn. 10 Q .1051X2 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (Ty =85°C) 22.58 nA
"Coq 10.34 pF

Power= (Static Ipp)(Vpp) + Cpq Vop© f
TNote: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
Fr
om To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
o a toLy 425 3.45 5.01 5.84 7.49
topL 4.98 414 5.89 6.89 8.88
Output Defay Characteristics: 5w
Conditions: T = 25°C, Vpp = 10.0V, Typical Process 5
Delay (ns) Capacitive Load (pF) €D
Parameter tax Kidx 25 50 75 100 n g
From To (ns) (ns/pF) 0 x
25
A 10 ton 5.3 0.25 11.27 17.41 23.56 20.70 i
tore 5.00 0.1 7.64 10.29 12.94 15.58
EN 10 tz 8.49
tz 8.81
ton 5.06 0.25 11.21 17.35 23.49 29.64
tn 498 0.11 7.62 10.27 12.92 15.56

Propagation Delay Equation: t,(C|) = KpKyKr({tgy + kigxCi)
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1051X3

ABX 3.5 micron GMOS Standard Cells

Description:
1051X3 is a 4mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state output and CMOS
Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
| LVDD A EN|IO]| Q
Tend 1051X3 L L]|L]L
w1 PN g H L |H|H
X H L L
0 E CMOS X H|H]J|H
I'Lvss X H|[UN]| X
UN = Undriven Node
Bolt Syntax:...........cccoccevrieennn 10 Q .I051X3 AEN LVDD LVSS;

Power Characteristics:

[Parameter Value Units
Static Ipp (T;=85°C) 33.52 nA
Tde 13.65 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f
TNote: Cpq does not include interconnect capacitance.

input Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

c
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Delay (ns) Number of Fan-outs
Parameter tax Kicix 2 4 8
Fr
om (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
10 Q teLH 4.23 3.46 4.99 5.82 7.48
tenL 4.96 4.08 5.86 6.84 8.79
Output Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Capacitive Load (th)
Parameter tax Ktax 25 50 75 100
From To (ns) (ns/pF)
A 10 toLn 464 0.12 7.70 10.76 13.82 16.88
ton 4.08 0.06 5.55 7.03 8.50 9.98
EN 10 tz 041
tz 7.14
ton 497 0.12 8.03 11.09 14.15 17.21
‘ZL 3.96 0.06 543 6.91 8.38 9.86

Propagation Delay Equation: 1,(Cp) = KpKyKr(lgy + kigxCL)
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1083X5

ABX 3.5 micron CMOS Standard Gells

8 SEMICONDUCTORS

Description:

1083X5 is an 8BmA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state and controlled
slew rate output.

Logic Symbol Truth Table Pin Loading
| LvoD A EN|IO | Q
_|en 1083X5 L L L L
A SQL PIN 10 H L H H
a H PAD X Hi{L|L
CMOS X H | H/[H
[ Lvss X H[UN] X
UN = Undriven Node
Bolt Syntax: ..........ccccoeevvrnennen. 10 Q.1083X5 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ = 85° C) 54.88 nA
Cpq 20.51 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp® f
TNote: Cpa does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From T
0 o) (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
o Q toLH 1.69 3.28 2.41 3.19 477
torL 1.83 338 257 3.39 5.01
S Il Output Delay Characteristics:
5 g, Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
E®D Delay (ns) Capacitive Load (pF)
0 Parameter tax Kiax 25 50 75 100
g E4 |From To (ns) (ns/pF)
-
A 10 toLn 5.43 0.08 7.35 9.26 11.17 13.08
tonL 429 0.06 571 7.12 8.54 9.95
EN 10 tz 10,87
tz 9.42
tzy 5.66 0.08 757 9.48 11.40 13.31
ta 3.94 0.06 5.36 6.77 8.19 9.60

Propagation Delay Equation: t,(C)) = KpKyKr(tyy + kigxC)
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ABX 3.5 micron CMOS Standard Cells

Description:
I0OBCX5 is an 8mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state and controlled
slew rate output, and pull-down input.

Logic Symbol Truth Table Pin Loading
| LvDD A EN|IO | Q
7 E O 10BCX5 L L L L
Ta » PIN (o] H L|H]|H
i Q E PAD X H L L
oMOS X H H H
Vs X H[UN] L
UN = Undriven Node
Bolt Syntax:...........c..ccevenenn 10 Q .I0BCX5 AEN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 55.41 nA
Tde 20.53 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp© f
Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
. a teun 1.64 3.28 2.36 3.15 4.72
tonL 1.79 3.37 253 3.34 4.96
Output Delay Characteristics: 5
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process 5
Delay (ns) Capacitive Load (pF) =
Parameter tax Ktdx 25 50 75 100 1
From To (ns) (ns/pF) g .
A 10 toLn 5.42 0.08 7.33 9.24 1.15 13.06 -
torL 431 0.06 5.72 7.14 8.56 9.98
EN 1o thz 10.70
tiz 9.37
tzy 5.53 0.08 7.44 9.35 11.26 13.17
tZL 3.96 0.06 5.38 6.80 8.22 9.64

Propagation Delay Equation: t,(C) = KpKyKr(tgx + kiaxCp)
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ABX 3.5 micron CMOS Standard Cells

Description:

KAM

®

SEMICONDUCTORS

10C2X5 is an 8mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state and controlled
slew rate output, and pull-up input.

Logic Symbol Truth Table Pin Loading
| LVSS A EN|[I10 ]| Q
10C2X5 L L L L
PIN Q_ H L H H
PAD X H|L|L
CMOS X H H H
X H |UN| H
UN = Undriven Node
Bolt Syntax:.........cccoovvvvnnennn. 10 Q .I0C2X5 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ = 85° C) 55.41 nA
"Coq 20.53 pF

Power= (Static Ipp)(Vpp) + Cpqg Vop® f
1’Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Ktax 2 4 8
From o (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
o a [ 1.64 3.28 2.36 3.15 472
tonL 1.79 3.37 2.53 3.34 4.96
Output Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
_Delay (ns) Capacitive Load (p?)
Parameter tax ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 ten 543 0.08 7.33 9.24 11.14 13.05
ton 432 0.06 5.74 7.16 8.58 10.00
=N o tz 10.69
ty 9.37
ton 552 0.08 7.42 9.33 11.23 13.14
tz 3.99 0.06 5.41 6.83 8.25 9.66

Propagation Delay Equation: t,(Cy) = KpKyKr(tgx + kiaxC
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ABX 3.5 micron CMOS Standard Cells
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% SEMICONDUCTORS

Description:
I0D1XS5 is an 8mA, non-inverting, CMOS-level, bidirectional buffer pad with active low enabled tri-state and controlled
slew rate output, and CMOS Schmitt trigger input.

Logic Symbol Truth Table Pin Loading
N |LVDD A EN|IO]| Q
EN A I0D1X5 L L L L
1 b PIN
A Ay H L H H
Q X H L L
Q E CMOS X H H H
ILvss X H |UN| X
UN = Undriven Node
Bolt Syntax:..............ccccovvvenn 10 Q .I0OD1X5 AEN LVDD LVSS;

Power Characteristics:

(Parameter Value Units
Static IDD (TJ =85° C) 55.59 nA
TCpq 21.23 pF

Powers= (Static Ipp)(Vpp) + Cpq Vpp® f
Note: de does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter x Kidx 2 4 8
From T ns n
° (ns) (ns/pF) (0.22pF) {0.46pF) (0.94pF)
10 Q toin 5.10 352 5.88 6.72 8.42
tonL 6.13 4.18 7.05 8.05 10.06
Output Delay Characteristics: 5
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process 5
Delay (ns) Capacitive Load (pF) =7
Parameter tax Ktax 25 50 75 100 07
From To (ns) (ns/pF) g X
=
A 10 tor 551 0.08 7.42 9.32 11.22 13.12 i
terL 431 0.06 5.73 715 8.58 10.00
EN 10 thz 10.70
tz 9.67
to 5.69 0.08 7.60 9.50 11.40 13.30
tz 4.00 0.06 5.42 6.85 8.27 9.69

Propagation Delay Equation: t,(C) = KpKyKy(tyx + K1axCL
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ITA1 Kk Al

ABX 3.5 micron CMOS Standard Cells

Description:
ITA1 is a non-inverting internal tri-state buffer with active low enable.
Logic Symbol Truth Table Pin Loading
EN LVDD
A Q
ITA1 LVSS
EN LVDD
A Q Z = High Impedance
ITA1 ~ LVSS
Equivalent Gates.................... 1.9
Bolt Syntax:..........cccceocvvvininnns Q .ITA1 AEN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 2.07 nA
Tde 0.35 pF

Power= (Static Ipp)(Vpp) + Cpq Vop© f
1‘Note: de does not include interconnect capacitance.

Delay Characteristics:
onditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
A aQ toLn 1.81 6.10 3.16 462 7.55
tomL 1.78 5.37 2.96 4.25 6.83
thz 0.82
tiz 0.81
EN Q tzn 0.55 6.10 1.89 3.35 6.28
ta 0.77 5.37 1.95 3.24 5.82

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kiaxCl)
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ABX 3.5 micron CMOS Standard Cells

Description:
ITA2 is a non-inverting internal tri-state buffer with active low enable.
Logic Symbol Truth Table Pin Loading
EN
| LVDD
A Q
A2 ! LVSS
EN E>| LVDD
A %O— Q Z = High Impedance
TAz 'LVSS
Equivalent Gates.:................... 2.2
Bolt Syntax:..........c..ccceeeuennne QN .ITA2 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, =85°C) 3.35 nA
"Coq 0.62 pF

Power= (Static Ipp)(Vpp) + Cpd Vpp- f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
A o toLn 221 2.03 2,66 315 4.12
torL 2.19 1.77 258 3.00 3.85
tyz 0.82
tz 1.01
EN Q tzn 0.37 2.03 0.82 1.31 2.28
t 0.75 1.77 1.14 157 2.42

Propagation Delay Equation: t,(C) = KpKyKy(tyx + kiaxCD

Mixed Signal
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ITB1

ABX 3.5 micron CMOS Standard Cells

Description:

ITB1 is an inverting internal tri-state buffer with active low enable.

7
////

®
SEMICONDUCTORS

Logic Symbol

ITB1

EN LvDD

LVSS

EN LVDD
LvSS

Truth Table

Z = High Impedance

Pin Loading

ITB1
Equivalent Gates:.. 1.2
Bolt Syntax: ..........cccooocvvuurnnnee. QN .ITB1 AEN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T =85° C) 1.37 nA
TCpg 0.18 pF

Power= (Static Ipp)(Vpp) + Cpq Vop® f
1’Note: Cpq does not include interconnect capacitance.

Dela

Characteristics:

onditions: T = 25°C, Vpp = 10.0V, Typical Process

" Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/pF;
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A aN ty 0.92 6.10 2.27 3.73 6.66
[ 1.02 5.38 2.21 3.50 6.08
tiz 0.82
tiz 0.92
EN N oy 0.51 6.10 1.85 3.32 6.25
ta 0.74 5.38 1.93 3.22 5.80

Propagation Delay Equation: t,(Cy) = KpKyKr(tax + KiaxC
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L R
ABX 3.5 micron CMOS Standard Cells
Description:
ITD2 is an inverting internal tri-state buffer with active high enable.
Logic Symbol Truth Table Pin Loading
E
| LvoD
A QN
ITD2 | Luss
E
I LvDD
A I N Z = High Impedance
LvSS
ITl
Equivalent Gates:................... 1.8
Bolt Syntax:.......c....ccccovinennne QN .ITD2 AE LVDD LVSS;
Power Characteristics:
Parameter Value Units
Staticlpp (Ty=85°C) 2.68 nA
TCpoq 0.43 pF

Power= (Static Ipp)(Vpp) + Cpa Vpp? f
1'Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
onditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/pF;
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
A aN teLn 0.88 2.05 1.33 1.82 2.80
terL 0.84 1.71 1.22 1.63 2.45
thz 213
tiz 0.61 ©
E oN tzn 1.36 2.05 1.82 2.31 3.29 c
tz 0.31 1.71 0.68 1.09 1.91

Propagation Delay Equation: t,(Cp) = KpKyKr({tyy + kiaxCl)
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g ®
8 SEMICONDUCTORS
ABX 3.5 micron CMOS Standard Cells
Description:
ITE1 is a two-phase inverting internal tri-state buffer.
Logic Symbol Truth Table Pin Load-ing
EN | wop EN E A | QN Ci
A %o—on H L X | 2z (PF)
E Hvse L H L |H A |0.10
TE1
N L H H L E {0.04
| voP L L X |WL EN | 0.06
A QN
| vss H H X | IL QN | 0.06
E ITE1
Equivalent Gates.................... 0.9
Bolt Syntax:.........c..ccccouenunnee QN .ITE1 AE EN LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ = 85° C) 0.71 nA
TCpd 0.09 pF
Power= (Static IDD)(VDD) + de VDDZf
fNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
onditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 0.94 6.09 2.28 3.74 6.67
A N ::;': 1.02 5.37 221 3.49 6.07
t 0.00
EN ON t;: 0.7 6.09 2.05 3.51 6.44
)’ 0.74
E N t;zL 0.88 5.37 2.06 3.35 5.93

Propagation Delay Equation: t,(Cp) = KpKyKy(tgx + KtaxCL)
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ABX 3.5 micron CMOS Standard Cells

Description:

JKO91 is a static, master-slave, JK flip-flop. SET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN J K C [Q(n+1) QN(n+1)
6 ' LVDD L X X X H L Ci
1 S a— H L L 1 NC NC ] PF)
—1C Koot H L H ? L H J | 0.09
_lk ab- H H L 1 H L K | 0.10
H H H 1 | QN(n) Q(n) C | 029
[ Lvss SN | 0.19
NC = No Change
Equivalent Gates:................... 7.2
Bolt Syntax: ..............ccccceennn. Q QN .JK091 C J K SN LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (Ty=85°C) 8.49 nA
de 1.76 pF

Power= (Static Ipp)(Vpp) + Cpq Voo f
TNote: Cpg does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns, ns/pF
(ns) (ns/pF) (0.22pF) (0.46F) (0.94pF)
c a teLn 3.84 4.36 4.79 5.84 7.93
tonL 5.65 5.21 6.79 8.04 10.54
[ 3.77 6.02 5.09 6.54 9.43 _
c ON topL 222 5.39 3.40 470 7.28 s ©
e
SN Q toLn 0.87 4.36 1.83 2.88 4.97 LD
Ew
SN QN topL 401 5.39 5.19 6.48 9.07 0T
2 @
Min C Width  High ty 8.04 g X
=
Min C Width Low i, 5.62 M
Min SN Width Low ty 6.48
Min J Setup teu 5.62
Min J Hold t 0.00
Min K Setup teu 4.48

(continued on next page)
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JKO091

ABX 3.5 micron CMOS Standard Cells

AMI
%sewcououcmns

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
F
rom To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Min K Hold th 0.00
Min SN Setup teu 1.38
Min SN Hold 1y 1.21
For Q Delays: t,,(Cy(q) Crian) = KeKyKrltar(Q) + (Kiar(Q) « CL(Q)) + (kias(QN) « CL{QN))]
tom(CLiq) CLiany) = KeKyKrlta(Q) + (kia(Q) « CL(Q)) + (kiar(QN) « CLQN))]
For QN Delays: t,(C;) = KpKyKr(tay + kiax CQ)
Logic Schematic
SN >
c N =1 ON
K Q
N
[o]
J CN
CN C
c @—{>o— N
c CN

c
[}
=
L
E
o
wm
~—
0
-
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Kk AMl JKOA1

ABX 3.5 micron CMOS Standard Cells

Description:
JKOAT1 is a static, master-slave, JK flip-flop. RESET is asynchronous and active low. Outputs are unbuffered and change
state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN J K C {Q(n+1) QN(n+1)
| LVDD L X X X L H Ci
| QP H L L 1 NC NC (pF)
4 c H L H 1 L H J |0.09
JKOA1
_lk ab- H H L t H L K | 0.10
R H H H 1 | QN(n) Q(n) C [o028
? Tivss RN | 0.10
NC = No Charge
Equivalent Gates.:................... 7.8
Bolt Syntax: ...........cccocevecene. Q QN .JKOA1 C J KRN LvVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (Ty=85°C) 8.22 nA
Cpd 2.02 pF

Power= (Static Ipp)(Vpp) + Cpq V- f
1'Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
onditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns/pF
(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
¢ Q teLy 4.00 5.95 5.31 6.73 9.59
tpHL 592 572 7.18 8.55 11.29
: —
tpLn 3.77 6.05 5.10 6.55 9.46 o ®
c oN tppL 2.19 5.38 3.37 4.66 7.25 5
AN Q thn 252 572 378 5.15 7.90 En
o
RN QN tpLH 6.13 6.05 7.46 8.91 11.82 N9
ox
Min C Width High tw 8.55 i P
Min C Width Low tw 421
Min RN Width Low ty 8.91
Min J Setup teu 5.87
Min J Hold th 0.00
Min K Setup tsy 4.75

(continued on next page)
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JKOA / :
Ko 1 i SEMICONDUCTORS
ABX 3.5 micron CMOS Standard Cells
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) 0220) 0.450F) 0.93pF)
Min K Hold th 0.00
Min RN Setup tey 2.95
Min RN Hold th 227
For Q Delays:  t,n(Ci(q), Cuan) = KpKvKrita(Q) + (kigr(Q) « CL(Q)) + (kigr(QN) « CL(QN))]
toni(Criq)y Criany) = KeKyKrltar(Q) + (kiar(Q) « CL(Q)) + (kig (QN) » CL(QN))]
For QN Delays: t,(C) = KpeKyKr{tx + kigx CJ
Logic Schematic
<) QN
c CN
‘ — e
QN
J N ¢
CN c
c @—l>o— CN

:—-
5]
°c
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JKOB1

Description:

JKOBH1 is a static, master-siave, JK flip-flop. SET and RESET are asynchronous and active low. Outputs are unbuffered

and change state on the rising edge of the clock.

ABX 3.5 micron CMOS Standard Cells

Logic Symbol ~ |Truth Table Pin Loading
RN SN J K C | Q(n+1) QN(n+1)
3) | LvDD L L X X X IL IL Ci
1 S al— L H X X X L H (pF)
_lc H L X X X H L J 0.09
_KJKOB% H H L L 1t NC NC K | 010
R H H L H 4 L H o} 0.30
? Tivss H H H L 1t | H L SN | 0.20
H H H H + | QN(n) Q(n) RN | 0.19
IL = Illegal NC = No Change
Equivalent Gates.:................... 9.9
Bolt Syntax:..........cccoorurrirnnnne Q QN .JKOB1 C J KRN SN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 9.67 nA
Tcpd 2.16 pF
Power= (Static Ipp)(Vpp) + Cpq Vop? f
Note: de does not include interconnect capacitance.
Delay Characteristics:
onditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kigx 2 4 8
From o (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
c aQ tpLn 3.96 4.30 4.91 5.94 8.00
tpHL 5.76 5.22 6.90 8.16 10.66 c
o o | ow | - e o |
RN Q temL 8.66 5.22 9.81 11.06 13.57 E
RN ON (™ 6.65 6.03 7.98 9.43 12.32 g .
SN Q ten 0.96 4.30 1.90 294 5.00 A
SN ON tpHL 471 5.39 5.90 7.19 9.78
Min C Width High t, 8.16
Min C Width Low t, 6.97
Min RN Width Low t, 11.06
Min SN Width Low t, 7.19

(continued on next page)
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ABX 3.5 micron CMOS Standard Cells

[~ Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Min J Setup tsu 6.97

Min J Hold th 0.00

Min K Setup toy 6.15

Min K Hold th 0.00

Min RN Setup to 291

Min RN Hold t, 233

Min SN Setup tsu 3.09

Min SN Hold th 1.24

For Q Delays:  t,(Ci(q). Crian)) = KpKyKrltar(Q) + (Kigr(Q) « CL(Q)) + (kias(QN) « CL(QN))]
toni{Cria) CLian)) = KpKyKrltg(Q) + (kia(Q) « CL(Q)) + (ki (QN) « CL(QN))]

For QN Delays: t,(C\) = KpKyKr{tyy + kigx C)

Logic Schematic

@ QN
c oN
: S e
oN
J CN RN ¢ c
N
RN &>— N
SN >—
: CN
c
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Description:

JKBBH1 is a static, master-slave, JK flip-flop. SET and RESET are asynchronous and active low. Outputs are buffered

and change state on the rising edge of the clock.

JKBB1

ABX 3.5 micron CMOS Standard Cells

Logic Symbol Truth Table Pin Loading
RN SN J K C | Q(n+1) QN(n+1)
6 | LvDD L L X X X IL IL Ci
;5 ’ a— L H X X X L H (pF)
—ic H L X X X H L J 0.10
] KJKBBL H H L L 1t NC NC K | 0.09
R | ap- H H L H 1] L H c | o027
? luivss H H H L t | H L SN | 0.18
H H H H | QN(n) Q(n) RN | 0.19
IL = lllegal NC = No Change
Equivalent Gates:.................. 11.2
Bolt Syntax:...........ccocoeeereiens Q QN .JKBB1 C J KRN SN LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 10.61 nA
"Cpq 2.31 pF
Power= (Static Ipp)(Vpp) + Cpd Vpp? f
Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
onditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
c Q thLn 355 4.35 451 5.56 7.65
tpHL 518 4.85 6.24 7.41 9.73
o oN | 535 275 618 708 i
RN Q tonL 7.7 4.85 8.77 9.94 12.26
RN QN teLn 9.56 3.68 10.37 11.25 13.01
SN Q toLn 6.26 4.35 7.21 8.26 10.35
SN OoN torL 2.01 3.75 2.84 3.74 5.54
Min C Width High ty 6.21
Min C Width Low ty 6.76
Min RN Width Low ty 8.80
Min SN Width Low ty 517

(continued on next page)
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JKBB1

ABX 3.5 micron CMOS Standard Cells

g
SEMICONDUCTORS

—_Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) 02 0450F) Py
Min J Setup | 6.76

Min J Hold th 0.00

Min K Setup tey 5.48

Min K Hold th 0.00

Min RN Setup toy 2,52

Min RN Hold t 474

Min SN Setup tsy 2,53

Min SN Hold th 1.76

Propagation Delay Equation: t,(C) = KpKyKr(lgx + kiaxC)

Logic Schematic

N e {>C QNFB
SN ® ¢ J|>c @ Q
CN

QN

J CN CN

RN
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E Ml MX21

ABX 3.5 micron CMOS Standard Cells

Description:
MX21 is a 2-input to 1-output digital muitiplexer.

Logic Symbol Truth Table Pin Loading
Mx21 | LVDD S 0 N Q
AES—NT L L X L
L H X | H
— :(1) Ql— H X L L
H X H H
[ Lvss
Equivalent Gates:. .
Bolt Syntax:............ccooeeeeeeene. Q .MX21 10 11 S LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 2.40 nA
"Cpq 0.42 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs

Parameter tax Kiax 2 4 8

From To ns ns,

(ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)

tpn 2.26 352 3.03 3.88 5.56
Any b Input - Q tor 228 415 3.19 419 6.18
s Q toLm 3.46 3.52 423 5.08 6.76
toHL 3.42 4.15 4.33 5.33 7.32

Propagation Delay Equation: t,(Cp) = KpKyKy(tyx + kiaxCD

Mixed Signal

c
o
e
L
£
0
(%]
=5
.
-

12-103



MX21 EAMl

ABX 3.5 micron CMOS Standard Cells

Logic Schematic
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kAl MX41

ABX 3.5 micron GMOS Standard Cells

Description:
MX41 is a four-to-one digital multiplexer.

Logic Symbol Truth Table l-’iLoam
o 0N 12 13 81 S0 | Q
MX4{ | LvOD L X X X L L L Ci
S1 ’ H X X X L L H (pF)
S0 ] X L X X L H|L ~T0 [0.10
- :g ol X H X X L H H 1 ]0.10
—11 X X L X H L L 12 ]0.10
—0 X X H X H L|H 13 |0.10
[ vss X X X L H H L SO0 |0.29
X X X H H H H S1 (0.29
Equivalent Gates:.................. 5.8
Bolt Syntax:............cccceoverenee. Q .MX411011 1213 SO S1 LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T = 85° C) 4.94 nA
"Cpq 1.06 pF
Power= (Static Ipp)(Vpp) + Cpg Vpp? f
Note: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Any ix Input  Q ::_‘:: i:g ggg ggs '7153 19(;1127
AnySuinput 0| o 55 6 779 1059

Propagation Delay Equation: t,(C)) = KpKyKr(tgyx + kigxCy)
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MX41 EAMl

ABX 3.5 micron CMOS Standard Cells

0 = %@
SIN

S0
S0 @——DO—SON S0 —{><>—€' a
SIN

Logic Schematic

S1 SIN SON
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ABX 3.5 micron CMOS Standard Cells

Description:
MX81 is an eight-to-one digital multiplexer.
Logic Symbol Truth Table Pin Loadﬁ
Ci
MX81 I LVDD ] (pF)
I8 S2 St So| Q lo [o0.10
—{81 L L L 10 1 ]oMn
0 ] L L H|Hn 12 | 0.11
—i17 L H L 12 I3 [ 0.10
[ L H H|I3 14 | 0.10
—{14 Q— H L L 14 15 |0.10
s H L H|Is 16 |0.10
—N H H L 16 17 | 0.10
10 H H H|I7 S0 | 0.50
[ Lvss s1 | 031
S2 | 0.19
Equivalent Gates:... ...14.0
Bolt Syntax:............ccccoeveeennne Q .MX8110111213 141516 17 SO S1 S2 LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 12.57 nA
Cpd 2.64 pF
Powers= (Static Ipp)(Vpp) + Cpd Vpp? f
TNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
r_lielay (ns) Number of Fan-outs
Parameter tax Kiaix 2 4 8 g
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF) o
Anyixinput @ | 600 Py 693 798 .08 E
© 5
AnySximput Q| so7 a2 650 7o 004 =

Propagation Delay Equation: t,(C) = KpKyKr(tyy + kiaxCo)
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ABX 3.5 micron CMO0S Standard Cells
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Logic Schematic

S0 S1
10 &
S0 SIN s2
SON SIN
SON
S0 E)—‘>(F SON
(TN SON st S2N
SON
S0
2o —i>o—@ Q
13 >
S0 st S2N
S1 SIN S0

14
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SON S2
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S2 S2N
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S0
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NA21

_ L
ABX 3.5 micron CMOS Standard Cells
Description:
NA21 is a two-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
LVDD Ci
A
B Q (pF)
NA21
LVSS
| LvDD
A
8- r
[ Lvss
Equivalent Gates.................... 1.0
Bolt Syntax:............cccccvennnn Q .NA21 AB LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, =85°C) 1.26 nA
Tde 0.09 pF

Power= (Static IDD)(VDD) + de VDDZf
Note: Cp,q does not include interconnect capacitance.

Delay Characteristics:

Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kdx 2 4 8
From To (ns) (ns/pF)
(0.22pF) (0.46pF) (0.94pF)
toLm 0.65 3.63 1.45 232 4.06
Anylnput - Q tont 0.67 4.40 164 269 480

Propagation Delay Equation: t,(C;) = KpKyKr(tyy + KiaxCo)
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N ]
ABX 3.5 micron CMOS Standard Cells
Description:
NA22 is a two-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
LVDD Ci
A F
B Q (pF)
NA22
vss A | 017
2 Q
I NA22
LVSS
Equivalent Gates.................... 1.7
Bolt Syntax:...........c..cceerrennen. Q .NA22 AB LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ibp (TJ =85°C) 2.50 nA
Tde 0.25 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp? f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 0.70 1.75 1.09 1.51 2.35
Any Input— Q t:‘:: 0.70 2,07 1.15 1.65 2.64

Propagation Delay Equation: t,(Cp) = KpKyKr(tgy + kiaxCp)
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Description:

ABX 3.5 micron CMOS Standard Cells

NA31 is a three-input gate which performs the logical NAND function.

NA31

Logic Symbol Truth Table Pin Loading
A Lvee A B Cc]|a
B Q L X X H
C NA31 X L X |H
Lvss X X L H
LvVDD
A H H H L
B Q
c NA31
LVSS
Equivalent Gates:.. 1.3
Bolt Syntax: ..o Q .NA31 AB C LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (Ty=85° C) 1.76 nA
"Cpq CAE pF
Power= (Static IDD)(VDD) + de VDD2 f
Note: Cpg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) ©0.229F) 0460 094p)
1 0.90 3.97 1.77 2.72 4.63
Any lnput Q o, 0.94 5.16 2,07 3.31 5.79

Propagation Delay Equation: 1,(Cy) = KpKyKr(tyy + kigxCy)
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NA32

ABX 3.5 micron CMOS Standard Cells

Description:

NAB32 is a three-input gate which performs the logical NAND function.

AMIL
% SEMICONDUCTORS

Logic Symbol Truth Table Pin Loading

A A B c | Q

B L X X H

c X L X |H

X X L H

A

B Q H H H L

C NA32

Lvss
Equivalent Gates.................... 2.3
Bolt Syntax:............c.cccoevrenine Q .NA32AB C LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 3.48 nA
Tde 0.23 pF
Power= (Static lpp) (V DD) + de Vobgf
fNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx ) 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 0.82 1.90 1.24 1.70 261

Anylnput Q o 0.89 2.63 1.46 210 3.36

Propagation Delay Equation: 1,(Cy) = KpKyKr(tgy + kiaxCD
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NA41

ABX 3.5 micron CMOS Standard Cells

Description:
NA41 is a four-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loading
A LvDD A B C D | Q Ci
(E Q L X X X H (pF)
NA41 A 009
Lvss X L X X H A [0.09
| LvDD X X L X H B |[0.09
g a X X X L |[H C |008
b NA41 H H H H L D |[0.09
I Lvss
Equivalent Gates:.................. 1.7
Bolt Syntax:..........cooevieninen Q .NA41 AB CD LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, =85°C) 2.21 nA
"Cod 0.18 pF
Power= (Statlc IDD)(VDD) + de VDD2 f
TNote: Cpg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) “Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 1.20 4.31 214 3.18 5.25
Anylnput - Q o 1.33 5.89 2.63 4.05 6.67

Propagation Delay Equation: t,(C;) = KpKyKr(tgy + kiaxCo
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I .

ABX 3.5 micron CMOS Standard Cells

Description:
NA42 is a four-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
LVDD A B C D Q Ci
g a L X X X|[H (F)
o NA42 X L X X|H A 017
LvsS
VDD X X L X H B |0.18
4 a X X X L H C |0.19
5 NAG2 H H H H|L D |0.19
LvSS
Equivalent Gates:................... 3.0
Bolt Syntax:..........cccooereenennne Q .NA42 AB C D LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 4.38 nA
"Coq 0.31 pF
Power= (Static Ipp)(Vpp) + Cpa Vpp® f
TNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ’ (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 1.07 2.08 1.52 2,02 3.02
Anylnput - Q t::: 1.24 2.99 1.90 2,61 4.05

Propagation Delay Equation: 1,(Cp) = KpKyKr(tgx + kiaxCL)
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Description:
NAS51 is a five-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A _, | tvoD A B C D E | Q Ci
¢ Q L X X X X|H (oF)
E — NAS1
Lvss X L X X X H A ]0.09
A | LVOD X X L X X H B [0.09
8 Q X X X L X H C |[0.09
e 7 Nast X X X X L |H D {0.09
Lvss H H H H H L E |0.09
Equivalent Gates:................... 2.0
Bolt Syntax:..........c.ccoceeeenns Q .NA51 AB C D E LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 2.59 nA
"Cpoq 0.21 pF
Powers= (Static Ipp)(Vpp) + Cpa Vop? f
Note: Cpq does not include interconnect capacitance,
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
F T
rom o {ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 1.47 4.74 2.51 3.65 5.92
Anylnput  Q o 166 6.50 3.0 465 7.77

Propagation Delay Equation: 1,(C) = KpKyKr(tay + kiaxC1)
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ABX 3.5 micron CMOS Standard Cells

Description:

NA52 is a five-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
Ay | LvDD A B C D E Q Ci
§ =2 Q L X X X X|[H (pF)
E NAS52 X L X X X H A |[0.18
LVSS
. | LoD X X L X X H B |0.18
g Q X X X L X H C |(0.18
2 NAS2 X X X X L |H D |0.18
Lvss H H H H HI|L E |0.18
Equivalent Gates:................... 2.9
Bolt Syntax:..........cccoeeenenne. Q .NA52AB C D E LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, =85°C) 5.09 nA
T‘de 0.37 pF
Power= (Static IDD) (VDD) + de VDDZf
Note: Cpqy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Detlay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) 0220F) (0.460F) 0549
t 1.30 2.30 1.81 2.36 3.47
Anylnput  Q t::::: 1.58 3.29 2.30 3.09 4.67

Propagation Delay Equation: ,(Cp) = KpKyK(tgx + KiaxCD
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Description:

NAG61 is a six-input gate which performs the logical NAND function.

NAG1

ABX 3.5 micron CMOS Standard Gells

Logic Symbol Truth Table Pin Loading
A B C D E F Q Ci
. LVDD L X X X X X/|H {pF)
§ a X L X X X X |H A |o0.09
E NA61 X X L X X X |H B |0.08
LvSS X X X L X X |H c |o.09
A 1voP X X X X L X/|H D |0.09
8 el X X X X X L |H E |0.08
F O Tivss H H H H H HI|L F |0.09
Equivalent Gates.:................... 3.9
Bolt Syntax: .........c.cccovvevvrnenne Q .NA61 AB C D E FLVDD LVSS;
Power Characteristics:
Parameter Value Units
Static [pp (Ty=85° C) 4.95 nA
Tde 0.66 pF
Power= (Static lDD)(VDD) + de VD[)2 f
TNote: Cpg does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 3.26 3.36 4.00 4.81 6.42
Any lnput Q Nivl 327 3.78 411 5.02 6.83

Propagation Delay Equation: t,(C)) = KpKyKr(tgy + kiaxCL)
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ABX 3.5 micron CMOS Standard Cells
Description:
NA81 is an eight-input gate which performs the logical NAND function.
Logic Symbol Truth Table Pin Loaﬁng
A B C D E F G H Q Ci
4 — LvDD L X X X X X X X H (pF)
& Q X L X X X X X X H A | 0.08
EE st X X L X X X X X|H B |0.08
H— | yss X X X L X X X X H C | 0.08
A | LVDD X X X X L X X X|H D | 0.08
< Q X X X X X L X X H E | 0.09
E {AB1 X X X X X X L X|H F |0.09
H LVSS X X X X X X X L H G | 0.09
H H H H H H H H L H | 0.09
Equivalent Gates.:................... 4.5
Bolt Syntax:............ccoveenne. Q NA81ABCDEFGHLVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 5.85 nA
TCpy 0.71 pF
Power= (Static Ipp)(Vpp) + Cpqg Vpp? f
TNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kietx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
Ayl @ | se7 a5t ast 54 725

Propagation Delay Equation: 1,(C)) = KpKyKr(tay + kigxCL
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ABX 3.5 micron CMOS Standard Cells
Description:
NO21 is a two-input gate which performs the logical NOR function.
Logic Symbol Truth Table Pin Loading
LVDD
A
Q
B NO21
LVSS
LVDD
" Q
NO21
LVSS
Equivalent Gates.................... 1.0
Bolt Syntax:.............ccccveveenne Q .NO21 AB LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ibp (TJ =85° C) 0.78 nA
Tde 0.09 pF

Power= (Static Ipp)(Vpp) + Cpd Vpp? f
TNole: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To ns ns,
(ns) (ns/pF) (0.22pF) (0.46pF)  {0.94pF)
teLn 077 5.47 1.98 329 5.92
AnylnputQ tor 1.09 471 213 3.26 5.52

Propagation Delay Equation: t,(Cy) = KpKyKy(tay + kiaxCp)
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Description:
NO22 is a two-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
LVDD
g Q
NO22
LvsS
LVDD
. Q
NO22
LvsS
Equivalent Gates.................... 1.4
Bolt Syntax:..........cocecvvrreneene. Q .NO22 AB LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, = 85° C) 1.51 nA
"Cpq 0.17 pF

Power= (Static IDD)(V DD) + de VDD2 f
Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
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Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To n ns/pF
(ns) (nsfpF) (0.22pF) (0.46pF) (0.94pF)
trLm 0.76 2.76 1.37 2.03 3.36
Any Input Q ton, 0.93 212 1.39 1.90 2.92

Propagation Delay Equation: t,(C)) = KpKyKr(tay + kigxC)
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Description:
NO31 is a three-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
LVDD A B C Q
A
B Q L L L H
Cc
LveNOo31 H X X |L
A—Q
(B: s Q X X H L
—
LVSSN031
Equivalent Gates:.................. 1.3
Bolt Syntax: ........ Q .NO31AB C LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static IDD (TJ = 85° C) 0.84 nA
"Cpq 0.13 pF
Power= (Static IDD)(VDD) + de VDozf
Note: Cpg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (nS) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 1.38 7.60 3.05 4.88 8.52
Any Input - Q torn 1.69 6.08 3.02 4.48 7.40

Propagation Delay Equation: t,(C\) = KpKyKr(tay + kiaxCy)
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ABX 3.5 micron CMOS Standard Cells

Description:
NO32 is a three-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
A LvDD A B C Q
B Q L L L H
¢ LvssN 0% H X X|L
LVDD X H X L
8- Q X X HI|L
¢ NO32
LvSS
Equivalent Gates:................. 1.8
Bolt Syntax:.........cccoovrevenen. Q .NO32AB C LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85°C) 1.61 nA
"Cod 0.23 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp® f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Ktaix 2 4 8
From To (ns) (ns/pF) 025F) Py 0540F)
t 1.30 3.85 2.15 3.07 4.92
Anylnput - Q orn 134 2.65 1.93 256 3.84

Propagation Delay Equation: 1,(Cp) = KpKyKr(tgx + kaxCL)
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ABX 3.5 micron CMOS Standard Cells

Description:
NO41 is a four-input gate which performs the logical NOR function.
Logic Symbol Truth Table Pin Loading
LvVDD A B (o] D| Q Ci
A
8 Q L L L L H (pF)
b NO# H X X X|L A [0.09
LVSS
LVDD X H X X L B |0.09
A a X X H X L C [o0.09
C
] NO41 X X X H L D |0.09
Lvss
Equivalent Gates:.. 1
Bolt Syntax:...........ccooeeevnenee. Q .NO41 AB C D LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 0.87 nA
"Cpq 0.16 pF
Power= (Static Ipp)(Vpp) + Cpa Vpp® f
1‘Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 219 9.99 438 6.78 11.57
Any Input Q o 1.90 6.37 3.31 484 7.90

Propagation Delay Equation: t,(Cy) = KpKyKr(tyy + kiaxCo)
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ABX 3.5 micron CMOS Standard Cells

Description:

NO42 is a four-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Loading
A LVDD A B C D | Q Ci
g Q L L L LJ[H (pPF)
P NO42 H X X X1!L A |o018
LVSS
LVDD X H X XL B [o0.18
4 a X X H X L C | 019
¢
5 NO42 X X X H L D |o0.18
LvssS
Equivalent Gates:................... 23
Bolt Syntax:..........cccocevveiennne Q .NO42AB C D LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static lDD (TJ = 85° C) 1.66 nA
TCpy 0.28 pF
Powers= (Static Ipp)(Vpp) + Cpg Vpp? f
TNote: Cpqg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 2.06 5.07 3.18 4.39 6.82
Anylnput - Q t::: 1.45 2.85 2,08 276 413

Propagation Delay Equation: t,(C;) = KpKyKr(tgy + KiaxCl)
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Description:
NO51 is a five-input gate which performs the logical NAND function.

Logic Symbol Truth Table Pin Loading
A LvDD A B C D E Q Ci
§ Q L L L L L H (pF)
E — NO51 H X X X X L A |0.09
LvSS X H X X X L B |0.09
LVDD
A X X H X X L C |0.09
c Q
g NOS1 X X X H X L D |0.09
LVSS X X X X H L E |0.09
Equivalent Gates:... ...2.0
Bolt Syntax:..........c.cccoccerennn. Q .NO51 AB C D E LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static IDD (TJ =85° C) 0.91 nA
"Cpg 0.20 pF
Power= (Static Ipp)(Vpp) + Cpq Vop® f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Number of Fan-outs
Parameter tax ktdx 2 4 8
From To (ns) (ns/pF) (0.22pF) (0.46pF) (0.94pF)
t 3.26 12.36 5.98 8.95 14.88
Anylnput  Q o, 2.04 6.70 351 5.12 8.33

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kiaxCo)
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Description:
NO52 is a five-input gate which performs the logical NOR function.

Logic Symbol Truth Table Pin Load-ing
X LVDD A B C D E Q Ci
8 L L L L L H (pF)
3 H X X X X |L A |0.18
X H X X X L B |0.19
A X X H X X L C |0.19
§ X X X H x|t D |o0.20
X X X X H L E {0.19
Equivalent Gates.................... 2.8
Bolt Syntax:......... Q.NO52AB C D E LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static lDD (TJ =85°C) 1.70 nA
"Coq 0.35 pF

Powers= (Static Ipp)(Vpp) + Cpd Vop- f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Number of Fan-outs
Parameter tix Kidx 2 4 8
From ns/pF
° To (ns) (nsfpF) (0.22pF) (0.46pF) (0.94pF)
togn 3.08 6.29 4.46 5.97 8.99
Anylnput - Q torL 152 3.01 2.18 2.90 4.35

Propagation Delay Equation: t,(C) = KpKyKr(tay + KiaxCL
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ABX 3.5 micron CMOS Standard Cells

Description:
OBO3X1 is a 1mA, non-inverting, CMOS-level output buffer pad.
Logic Symbol Truth Table Pin Loading

| LvpD Ci

0B03X1 Al Q (pF)
A > PN |q L L A |0.09
L PAD H H
CMOS

[ Lvss
Bolt Syntax: ............ccocerveennnns Q .0B03X1 ALVDD LVSS;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 17.53 nA
1’C'pd 8.51 pF
Powers= (Static Ipp)(Vpp) + Cpg Vpp? f
Note: de does not include interconnect capacitance.
Delay Characteristics:

Conditions: T; = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Capacitive Load (pF).
Parameter tax Kix 25 50 75 100

From To (ns) (ns/pF)
A Q toLn 6.99 0.51 19.64 32.28 44.93 57.58

teuL 5.10 0.19 9.90 14.70 19.49 24.29

Propagation Delay Equation: 1,(C) = KpKyKr(tax + kigxCl)
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ABX 3.5 micron CMOS Standard Cells
Description:
OBO03X2 is a 2mA, non-inverting, CMOS-level output buffer pad.
Logic Symbol Truth Table Pin Loading

| LvoD Ci

0B03X2 Al a (pF)
A PIN | Q L] L A 017
] PAD H H
CMOS
~ Tivss
Bolt Syntax: ...........ccccceccrmnnne Q .0B03X2 A LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static lop (TJ =85°C) 18.16 nA
"Cpg 9.17 pF
Power= (Static Ipp)(Vpp) + Cpqg Vpp? f
1’Note: Cpg does not include interconnect capacitance.
Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Capacitive Load (pl?)

Parameter tx Ktax 25 50 75 100
From To (ns) (ns/pF)
A Q teLm 5.07 0.25 11.33 17.59 23.85 30.10

tonL 419 0.10 6.60 9.01 11.43 13.84

Propagation Delay Equation: t,(Cy) = KpKyKr(tsx + kigxCL
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0B03X3

Description:

OB03X3 is a 4mA, non-inverting, CMOS-level output buffer pad.

ABX 3.5 micron CMOS Standard Gells

Logic Symbol Truth Table Pin Loading
| LvDD Ci
o 0B03X3 Al Q (pF)
A PIN |Qq L|L A (030
‘ PAD H H
CMOS
[ Lvss
Bolt Syntax:...........ccooveerienen, Q .OB03X3 A LVDD LVSS;
Power Characteristics:
Parameter Value Units
Static lDD (TJ =85°C) 28.41 nA
"Cpq 12.15 pF
Power= (Static IDD) (Vpp) + de VDD2f
TNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Capacitive Load (pi?)
Parameter X Ktax 25 50 75 100
From To (ns) (ns/pF)
A Q teLn 424 0.12 7.34 10.43 13.53 16.63
tonL 3.56 0.05 4.84 6.12 7.39 8.67

Propagation Delay Equation: t,(C) = KpKyKr(tgx + kiaxCD
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ABX 3.5 micron CMOS Standard Celis

Description:
OBO03X5 is an 8mA, non-inverting, CMOS-level output buffer pad.
Logic Symbol Truth Table Pin Load-ing
| LVDD Ci
0B03X5 Al aQ (pF)
A~ PN |q L[ L A |058
’ PAD H H
CMOS
[ Lvss
Bolt Syntax:..........cccoceveneeeen. Q .0B03X5 A LVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, =85°C) 48.53 nA
TCoq 18.60 pF
Power= (Static Ipp)(Vpp) + Cpq Vpp© f
TNote: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter tax ktax 25 50 75 100
From To (ns) (ns/pF)
A Q trn 3.99 0.06 5.52 7.05 857 10.10
[ 317 0.03 3.92 467 5.42 6.17

Propagation Delay Equation: t,(Cp) = KpKyKr(tgx + kiaxCl)

Mixed Signal
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ABX 3.5 micron CMOS Standard Gells
Description:
OBO06X1 is a TmA, inverting, CMOS-level, P-channel, open-drain (pull-up) output buffer pad.
Logic Symbol Truth Table Pin Loading
| LvDD
OBOBX1 A | Q
A PIN Q L H
] PAD HI z
CMOS
[ Lvss
Bolt Syntax: ..........cccocevvvviees Q .0B06X1 ALVDD LVSS;
Power Characteristics:
Parameter Value Units
Static 'DD (TJ =85°C) 18.11 nA
"Coq 8.34 pF

Power= (Static Ipp)(Vpp) + Cpg Vpp?

Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q teLn 1.76 0.51 14.43 27.10 39.77 52.44
thz 4.7

Propagation Delay Equation: t,(C)) = KpKyKr(tax + kiaxC)
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ABX 3.5 micron CMOS Standard Cells
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Description:
OBO06X2 is a 2mA, inverting, CMOS-level, P-channel, open-drain (pull-up) output buffer pad.
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Logic Symbol Truth Table Pin Loading
| LvDD
0OB0O6X2 A Q
|A PN |Q L|H
PAD H Z
CMOS
TLvss
Bolt Syntax:.............ccecveervnennen Q .0B06X2 ALVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static IDD (TJ =85°C) 18.11 nA
Tde 8.63 pF

Power= (Static Ipp)(Vpp) + Cpq Vpp© f

Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 3.65 0.25 9.94 16.23 2252 28.81
tuz 7.31

Propagation Delay Equation: t,(Ci) = KpKyKr(tay + kiaxCp)
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ABX 3.5 micron CMOS Standard Cells

Description:
OBO06X3 is a 4mA, inverting, CMOS-level, P-channel, open-drain (pull-up) output buffer pad.

Logic Symbol Truth Table Pin Loading
| LVDD
0B06X3 Al Q
1A > ﬁ PIN Q L H
PAD H z
CMOS
| LvSS
Bolt Syntax: ...........cccccccvnninene Q .0OB06X3 ALVDD LVSS;
Power Characteristics:
[Parameter Value Units
Static Ipp (T, =85° C) 25.55 nA
TCoq 9.20 pF

Power= (Static Ipp)(Vpp) + Cpg Vop© f
Note: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Ktax 25 50 75 100
From To (ns) (ns/pF)
A Q toLn 3.61 0.13 6.75 9.89 13.03 16.17
thz 7.27

Propagation Delay Equation: t,(C\) = KpKyKr(tax + kiaxCl)
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ABX 3.5 micron CMOS Standard Cells

Description:

0OB09X1 is a 1mA, non-inverting, CMOS-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loaiing
| LVDD
_| EN OB09X1
A PIN Q
| PAD
CMOS
[ Lvss
Bolt Syntax:........cccevcvvvierinenn, Q .0B09X1 AEN LVDD LVSS;

Power Characteristics:

Parameter Value Units
Static Ipp (T, =85°C) 19.39 nA
"Cpa 8.88 pF

Power= (Static Ipp)(Vpp) + Cpg Vop® |

Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tx Ktdx 25 50 75 100
From To (ns) (ns/pF)
A Q toyn 2.23 0.51 14.86 27.49 40.13 52.76
terL 3.31 0.19 8.14 12.96 17.79 22,61
EN Q thz 5.62
tz 5.60
ton 2.66 0.51 15.30 27.93 40.56 53.20
tz 3.38 0.19 8.21 13.03 17.86 22.68

Propagation Delay Equation: t,(C\} = KpKyKr{tay + kiaxCo)
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ABX 3.5 micron CMOS Standard Gells

Description:

OBO09X2 is a 2mA, non-inverting, CMOS-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loaﬁg
| LvDD
_|EN OBO09X2
A PIN Q
T PAD
CMOS
['Lvss
Bolt Syntax:.............ccceeevvennnne Q .0OB09X2 AEN LVDD LVSS; ;
Power Characteristics:
Parameter Value Units
Static Ipp (T, =85° C) 19.39 nA
"Cpq 9.47 pF

Powers= (Static Ipp)(Vpp) + Cpa Vop® f

TNote: Cpg does not include interconnect capacitance.

Delay Characteristics:
Conditions: T; = 25°C, Vpp = 10.0V, Typical Process

Delay (ns) Capacitive Load (pF)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A Q toLm 5.12 0.25 11.27 17.43 23.58 29.73
terL 5.02 0.11 7.67 10.33 12.98 15.63
EN Q tz 8.43
tz 8.83
ton 5.01 0.25 11.16 17.31 23.47 29.62
tz 4.99 0.11 7.64 10.30 12.95 15.60

Propagation Delay Equation: to(CO = KpKvKr(tyx + kiaxCp)
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0B09X3

ABX 3.5 micron CMOS Standard Cells

Description:

AMIL
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OB09X3 is a 4mA, non-inverting, CMOS-level, tri-state output buffer pad with active low enable.

Logic Symbol Truth Table Pin Loading
| LVDD
_|EN OB09X3 EN A | Q
1A PIN |Q L L
PAD H H
CMOS X VA
[ Lvss
Bolt Syntax: ...............ccecvnnen Q .OB09X3 AEN LVDD LVSS; ;
Power Characteristics:
Parameter Value Units
Static IDD (TJ =85°C) 30.24 nA
TCpa 12.67 pF
Power= (Static Ipp)(Vpp) + Cpd Vop? f
Note: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, = 25°C, Vpp = 10.0V, Typical Process
Delay (ns) Capacitive Load (pF)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q toLm 453 0.12 7.55 10.58 13.60 16.63
terL 4.09 0.06 5.59 7.08 8.58 10.07
EN Q thz 8.10
ty 7.22
ton 4.83 0.12 7.85 10.88 13.90 16.93
tz 3.99 0.06 5.48 6.98 8.47 9.97

