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RCA' CMOS Integrated Circuits

This DATABOOK contains complete technical in-
formation on RCA standard commerciai CMOS
integrated circuits. It covers the full line of RCA
standard A- and B-series digital logic circuits, and
special-function circuits (telecommunications and
special interface and display-driver circuits).

The DATABOOK is divided into eight major sections.
The first section includes a complete index of types,
classification and selection charts, functional dia-
grams, and photographs of available package op-
tions. This section is followed by a discussion of
general considerations that should be taken into
account in the operation and application of CMOS
integrated circuits.

Three separate data sections provide definitive
ratings and characteristics for (1) high-voltage B-
series types, (2) A-series types, (3) special-function
types.

Data pages for individual devices are included as
nearly as possible in alphanumerical sequence of
type numbers. Because some devices are grouped
together to show similarity of function or data,
individual type numbers may be out of sequence. If
you don't find the type number you're looking for
where you expect it to be, check the Index to
Devices.

Next, a high-reliability CMOS IC's section describes
the extensive line of RCA high-reliability integrated
circuits that are processed and screened in accord-
ance with military, RCA, or special custom speci-
fications to meet the needs of modern military,
aerospace, and critical industrial and scientific
applications.

The DATABOOK aiso includes Dimensional Out-
lines, Application Notes, and RCA Sales Offices,
Manufacturers’ Representatives, and Authorized
Distributors.
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Index to Devices

This index does not include package
designation suffix letters for individual
type numbers; the various packages avail-

able are shown in the data section.
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Product Classification Chart

GATES MULTIVIBRATORS
Single-Level Multi-Level Flip-Flops/Latches
Buftfers & Multi- Decoders/ Schmitt
NOR/NAND OR/AND | Inverters function/AOI Encoders Trigger
CD4000B CD40128 | CD4071B | CD4007UB | CD4019B CD40288 €D4093B CD40138 | CD4096B
CD4000UB | CDA4012UB | CD4072B | CD4007A CDA4019A CDA4028A CD40106B CD4013A | CD4099B**
CDA4000A CD4012A | CD4073B | CD4009UB | CD4030B = CD4514B CD4027B | CD4508B
CD40018 CD4023B | CD4075B | CD4009A CDA4030A ® €Das158 CD4027A | CD4724B**
CD4001UB | CD4023UB | CD4081B | CD40108 CD4037A CD45328 CD4042B | CD40174B
CD4001A CD4023A | CD4082B | CD4010A CD4048B CDA4555B* CD4042A | CD401758
CD40028 CDA4025B CD4041UB CD4048A CD4556B* CD4043B | Astable/
CD4002UB | CD4025UB CD4041A CD4070Ba CD401478 CD4043A | Mono-
CD4002A CD4025A CD4043UB | CD4077B= CD4044B | gtable
CD4o11B CD40688B CD4049A CDA40858 CD4044A | CD4047B
CD4011UB | CD4078B CD4050B CD40868 CD4076B**| CD4047A
CD4011A CD40107B CDA4050A CD4095B
CD4069UB .
CDA502B | sSee *See **See ""°:'°'
CD4503B Comparators Deimultiplexers Storage stable
CD401078 Registers | CD4098B
CD45388B
MULTIPLEXERS/ | PHASE- | QUAD INTER-
REGISTERS COUNTERS DEMULTIPLEXERS| LOCKED| BILATERAL | FACE
FIFO Binary Analog/Digital | LOOP | SWITCHES | CIRCUITS
Shift Storage Butfer Ripple Synchronous Data Selectors
CD4006B cpaores’ | cpao1058| cD4a020B CD4017B CD4016B A CD4046B | CD4016B ¢ | CD400SUB
CD4006A CD40998 CD4020A CD4017A CD4016A A CD4046A | CD4016A @ | CD4009A
CD4014B CD4724B CD4024B CD4018B CD40198B CD4066B ¢ | CD4010B
CD4014A CD40108Be CD4024A CD4018A CD4019A CD4066A @ | CD4010A
CD40158 C€D401748 CD4040B CD40228 CD40518 €D4a04suB
CD4015A €D40175B CD4040A CD4022A CD4052B CD4049A
CD4021B CD40208Be CD40608B CD4029B CD40538 CD4050B
CD4021A CD4060A CD4029A CD4066B A CD4050A
CD40318B CD4059A CDA4066A A CD4054B
CDA4031A ¢ CD4510B CD40678 CDA401078
CD4034B » TIMERS CD4516B CD4097B CD401098
CD4034A CcD4518B CD45128 CD40115V
CD4035B CDa0ase CD45208 CD45558B & CD40116 V
CD4035A 1See CDA0asA CD40102B CD4556B & cpao1178 Y
gg:g:i: Fiip/Flops cDasace gg:g:::: CD402578 A/D Converters
CD4517B CD40161B CcA3300V
CD40100B | eSee CD40162B ASee @ See & See CA3308 Y
CD40104B | Multiport CD40163B Quad  Decoders/ Multiplexers
CD40194B Register CD40192B Bilateral Encoders
CD40193B Switch
ARITHMETIC CIRCUITS DISPLAY DRIVERS TELECOMMUNICATION
Parity For For CIRCUITS
Adders/ ALU/Rate |Generator/| Multiport LCD* LEDee Crosspoint Tone
Comparators| Multipliers |Checker Register With Counter Drive Drive Switches Generator
CD4008B CD40S7A CD40101B [ CD40108B* | CD4026B CD40548 CD45118 | CD22100 V CD22859 V
CD4008A CD4089B CD40208B* | CD4026A CD4055B cp211 V. ——m
CD4030B CDa527B CDA034B* | CD4033B CD4056B cp22102 v | Timer/Driver
CDA4030A CD401818 CD4034A* | CD4033A CD4543B TPCM Line v
CD4032B CD40182B CD40110B CD22104 ¥ R ” CD22401
CD4032A CD22104A V v PCM Data
€D40388 CD22105 V¥ cD223017 Filters
CD4038A CD22105AV HDB3 cD224137
CD40638 Transcoder | cpz2414"
CD4070B + +See *See “Liquid esLight
CD4077B+ Muttifunc- Storage Crystal Emitting cp22103Y
CD45858 tion/AOL Register Display Diode

V Indicates types designed for special applications. Ratings and characteristics data for these types differ in some aspects from
the standardized data for A- and B-series types. Refer to data pages on these types for specific differences.




Function Selection Chart

No. of No. of
Function Type No. | Pins Function Type No. | Pins
Gates Gates (cont'd)
Muitifunction/AO( (cont'd)
NOR/NAND
Dual 4-input NOR CD4002B 14 Quad AND/OR Select CD4019B 16
CD4019A 16
CD4002UB 14 ) )
Dual 2-wide, 2-input AND/OR
CD4002A 14 i AO CD4085B 14
Dual 4-input NAND CD4012B 14 invert (AQ)
CD4012UB 14 Expandable 4-wide, 2-input
CD4012A 14 AI_\ID/O_F! invert (AQl) _ CD4086B 14
Triple 3-input NOR CD4025B 14 Multifunctional expandable 8-input
CD4025UB 14 (3-state output) CD40488B 16
CD4025A 14 CD4048A 16
Triple 3-input NAND CD4023B 14 Decoders/Encoders
CcD4023UB 14 BCD-to-decimal decoder CD4028B 16
CD4023A 14 CD4028A 16
Quad 2-input NOR CcD4001B 14 8-input priority encoder CcDA4532B 16
CD4001UB 14 10-line to 4-line
CD4001A 14 BCD priority encoder CD40147B 16
Quad-2 input NAND CD4011B 14 4-bit latch/4-t0-16 line decoder
CD4011UB 14 (outputs high) CD4514B 24
CD4011A 14 4-bit latch/4-to-16 line decoder
8-input NOR/OR CD40788B 14 (outputs low) CD4515B 24
8-input NAND/AND CD4068B 14 Dual 1-of-4 decoder/demultiplexer
Dual 3-input NOR plus inverter CD4000B 14 (outputs high) CDA45558 16
cD4oo0UB 14 Dual 1-of-4 decoder/demultiplexer
) CD4000A 14 (outputs low) CD4556B 16
Duat 2-input NAND buffer/driver CD40107B 814 Schmitt Trigger
OR/AND Quad 2-input NAND CDA4093B 14
Dual 4-input OR CD4072B 14 Hex CD40106B 14
Dual 4-input AND CD4082B 14
Triple 3-input OR CD4075B 14 Intertace
Triple 3-input AND CD4073B 14 Quad low-to-high voitage CD40109B 16
Quad 2-input OR cD4o71B 14 Hex high-to-low voltage (invertingy CD400SUB 16
Quad 2-input AND CD4081B 14 CD4009A 16
Buffers and Inverters gg:gzg:a }g
D‘;i' ;f;‘p'eme”tary pair plus CD40OTUB 14 Hex high-to-low voltage (non- CD4010B 16
v CDA400TA 12 inverting) CD4010A 16
) CD4050B 16
Hex inverter CD4069UB 14 CD4050A 16
Hex inverter/buffer (3-state) €D45028 16 Dual 2-input NAND buffer/driver ~ CD40107B 8,14
Hex buffer (3-state non-inverting) CD4503B 16 P
Hex buffer/converter (inverting) CD4009UB 16 8-bit bidirectional CMOS-to-TTL
9 CD4009A 18 level converter CD40115 Vv 22
. . 8-bit bidirectional CMOS-to-TTL
Hex buffer/converter (inverting) CDA404%UB 16 level converter cD40116 V 22
CD4049A 16 Programmable dual
Hex buffer/converter (non-inverting) gg:g:g: }g 4-bit terminator cD401178" 14
Hex buffer/converter (non-inverting) CD4050B 16 A/D Converters
CD4050A 16 Vldeo-speed 6-bit
Quad true/complement buffer CcD4041UB 14 flash A/D converter CA3300 18
CD4041A 14 Video-speed 8-bit
Dual 2-input NAND buffer/driver ~ CD40107B 814 flash A/D converter CA3308 24
Multifunction/AOI .
Triple AND-OR bi-phase pairs CD4037A 14 Multivibrators
Quad exclusive-OR CD4030B 14 Monostable/astable CcD4047B 14
CD4030A 14 CD4047A 14
Quad exclusive-OR CcD4070B 14 Dual monostable CD4098B 16
Quad exclusive-NOR CcD4077B 14 Dual precision monostable CDA4538B 16

vlndicates types designed for special applications. Ratings and characteristics data for these types differ in some aspects from
the standardized data for A- and B-series types. Refer to ciata pages on these types for specific differences.




Function Selection Chart

No. ot No. of
Function Type No. Pins Function Type No. Pins
Multivibrators (cont’d) Counters
Flip-Flops Binary Ripple
Dual “D" with set/reset capabilty CD4013B 14 7-stage CD4024B 14
CD4013A 14 CD4024A 14
Dual "J-K" with set/reset capability CD4027B 16 12-stage CD4040B 16
CD4027A 16 CD4040A 16
Gated "J-K" (non-inverting) CD4095B 14 14-stage CcD4020B 16
Gated “J-K" (inverting and non- CD4020A 16
inverting) CD409%6B 14
Hex “D” CD40174B 16 14-stage counter/divider and
4-bit “D” with 3-state outputs CDA40768B 14 oscillator CD4060B 16
Quad “D” CD40175B 16 CD4060A 16
Timers
Latches 21-stage CD4045B 14
Quad clocked "D” CcD4042B 16 CD4045A 14
CD4042A 16 Programmable CD4536B 16
Quad NOR R/S (3-state outputs)  CD4043B 16 CD4541B 14
CD4043A 16 Synchronous
Quad NAND R/S (3-state outputs) CD4044B 16 Decade counter/divider plus 10
CD4044A 16 decoded decimal outputs CcD4017B 16
Dual 4-bit CD4508B 24 CD4017A 16
8-bit addressable CD4099B 16 Divide-by-8 counter/divider with
CD4724B 16 8 decimal outputs CD4022B 16
Registers CD4022A 16
Shift Registers-Static Presettable divide-by-"N" counter,
Dual 4-stage with serial input/ fixed or programmable CD4018B 16
parallel output CD40158B 16 CD4018A 16
CD4015A 16 Programmable-divide-by-“N"
18-stage CD4006B 14 counter Y CD4059A 24
CD4006A 14 Presettable up/down counter,
64-stage CD4031B 16 binary or BCD-decade CD4029B 16
CD4031A 16 CD4029A 16
Dual 64-bit CD45178 16 Presettable 4-bit BCD up/down
8-stage with synchronous parallel counter CD4510B 16
or serial input/serial output CD4014B 16 Presettable 4-bit binary up/down
CD4014A 16 counter CD4516B 16
8-stage with asynchronous parallel Presettable 2-decade BCD down
input or synchronous serial counter CD40102B 16
input/serial output CD4021B 16 Presettable 8-bit binary down
) CD4021A 16 counter CD40103B 16
4-stage parallel-in/parallel-out with Presettable 4-bit BCD up/down
J-K input and true/complement counter CD40192B 16
output CD40358 16 Presetiable 4-bit binary up/down
wbit universal bidirectional CD4035A 16 counter CD40193B 16
-bit universal bidirectiona Dual BCD up counter CD4518B 16
with 3-state outputs €D40104B 16 Dual binary ﬁp counter CD4520B 16
4-bit universal bidirectional Decade counter/asynchronous clear CD40160B 16
with asynchronous master reset  CD40194B 16 Binary counter/asynchronous clear CD40161B 16
8-stage bidirectional parallel or Decade counter/synchronous clear CD40162B 16
serial input/parallel output €D4034B 24 Binary counter/synchronous clear CD40163B 16
CD4034A 24 . .
32-bit left/right CD40100B 16 Display Drivers
8-stage shift-and-store bus CD40948B 16 With Counter
Shift Registers-Dynamic Decade counter/divider with 7-
200-stage CD4062A 12 segment display outputs and
Storage Registers display enable CD4026B 16
8-bit addressable latch CD40:3: 12 CD4026A 16
CD47 counter/divider with 7-
4-bit "D"-type with 3-state outputs CD4076B 16 D di;p,;y outputs and
4 X 4 Multiport CD4o108B 24 ripple blanking CD40338 16
4 X 4 Multiport CD40208B 24 CDA4033A 16
FIFO Buffer Registers Up/Down Counter-Latch-
4-bit X 16 word cD40105B 16 Decoder-Driver CcD40t10B 16




Function Selection Chart

No. ot No. ot
Function Type No. Pins Function Type No. Pins
. .. ,
Display Drivers (cont'd) Arithmetic Circuits (Cont’d)
) ) Adders/Comparators
For Liquid-Crystal-Display Drive Quad exclusive-OR gate CD4030B 14
4-segment display driver CDA4054B 16 CD4030A 14
BCD-to-7-segment decoder/driver Quad exclusive-OR gate CD4070B 14
with “display-frequency” output CD4055B 16 Quad exclusive-NOR gate CD4077B 14
BCD-to-7-segment decoder/driver
with strobed-latch function CD4056B 16 ALU/Rgle Mqlﬂpllgrs .
CD4543B 16 4-bit arithmetic logic unit CD40181B 24
4-digit decoder/driver with CD4057A 28
hexidecimal display cD22104Y 40 BCD rate multiplier CDA45278 16
4-digit decoder/driver with Binary rate multiplier CD40898B 16
decimal display CD22104A V 40 Look-ahead-carry block CcD40182B 16
4-digit decoder/driver with Parity Generator/Checker
hexidecimal display cD22105 V 40 9-bit CD40101B 14
4-digit decoder/driver with
decimal display CD22105A V40 2“;('";“' Register cDa0108B 24
For Light-Emitting-Diode Drive 4 X 4 CD40208B 24
BCD-to-7-segment latch decoder/
driver CD4511B 16 S § ] 2328322 52
Multiplexers/Demultiplexers Quad Bilateral Switches
Analog For transmission or multiplexing of CD40168 14
Triple 2-channel CD40538 16 analog or digital signals s CD4016A 14
Differential 4-channel CD4052B 16 CD4066B 14
Single 8-channel CD4051B 16 CD4066A 14
Differential 8-channel CD4097B 24 .
single 16-channel CD40678 24 Telecommunication Circuits
Quad bilateral switch CD4016B 14 Crosspoint Switches
CD4016A 14 4 X 4 crosspoint switch with
Quad bilateral switch CD4066B 14 control memory CD22100 V 16
CD4066A 14 4 X 4 X 2 crosspoint switch with
Digital (Data Selectors) control memory CD22101V 24
Quad AND/OR select CD4019B 16 4 X 4 X 2 crosspoint switch with
, CD4019A 16 control memory CD22102V 24
Dual 1-of-4 decoder/demultiplexer
(outputs high) CD4555B 16 HDB3 Transcoder
Dual 1-of-4 decoder/demultiplexer HDBS3 transcoder for
(outputs low) CD4556B 16 2.048/8.448 Mb/s transmission
Quad 2-line-to-1-line CD40257B 16 applications cD22103¥ 16
8-channel CD4512B 16 PCM Line R
- ne Repeater
zi'(:raosp%wt?c'(ed Loop CD4046B 16 - PCM line repeater cD22301Y 18
CD4046A 16
. . Timer/Oriver
Arithmetic Circuits 16-channel precision
Adders/Comparators timer/driver cD22401" 40
4-bit full adder with parallel carry
out CD4008B 16 PCM Data Fliters
CD4008A 16 Pulse code modulation v
Triple serial adder, positive logic ~ CD4032B 16 sampled-data filters CD22413 16
CDA4032A 16 CcD22414 ¥ 16
Triple serial adder, negative logic CD4038B 16 Tone Generatqr
CD4038A 16 Dual-tone mutftifrequency
4-bit magnitude comparator CD40638 16 tone generator CD22859 Vv 16
CDA4585B 16

v
Indicates types designed for special applications. Ratings and ch aracteristics data for these types differ in some aspects from
the standardized data for A- and B-series types. Refer to data pagjes on these types for specific differences.




CMOS LSI Products

In addition to the logic and special-function integrated
circuits listed in the preceding pages, RCA offers an all-
CMOS line of microprocessor, memory and peripheral
integrated circuits.

The RCA CDP1800 series offers the most complete line
of CMOS microprocessor and associated memory and
peripheral devices in the industry. In addition to
micréprocessors and microcomputers, this product line
includes a hardware multiply/divide unit (MDU), a
programmable I/ O, video and keyboard interface circuits,
latches and decoders, a universal asynchronous receiver-
transmitter (UART), buffers, separators, and a broad
complement of directly interfaceable random-access
memories (RAM?’s) and read-only memories (ROM?s).

RCA also offers the CDP6800 family, a new series of
pin-for-pin replacements for the MC146805 Sertes of
CMOS microprocessors and peripherals primarily in-
tended for single-chip system applications.

CMOS LSI Products

In addition to the memories designed to interface directly
with CDP1800-series microprocessors, RCA also offersa
line of general-purpose memories.

For descriptive information on RCA microprocessorand
memory circuits, refer to the RCA “CMOS-LSI” DATA-
BOOK, SSD-260A.

For the designers of microprocessor-based equipment
and in support of the CDP1800-series microprocessors
and associated memory and peripheral circuits, RCA
provides a strong and extensive line of systems, system
support components, system support software, system
modules (including Microboard milliwatt computer
systems), and other development aids.

The RCA Microsystems DATABOOK SSD-270 provides
detailed information on RCA Microprocessor-based
development systems and Microboard computer modules.

Part No. Description No. of Pinis | Part No. Description No. of Pins
Microprocessors ROMs
CDPI1802A 8-Bit 40 CDM5332  Mask-programmable ROM
CDPI802B  8-Bit 40 512x 8 24
CDPI805C 8-Bit with RAM 40 CDMS5333  Mask-programmable ROM
CDPI1805AC 8-Bit with RAM 40 512x 8 24
CDPI1806C 8-Bit with Counter-Timer 40 CDM53128 Mask-programmable ROM
CDPI1806AC 8-Bit with Counter-Timer 40 16K x 8 28
CDP680SE2 8-Bit with RAM/I-O/ Counter- CDM53256 Mask-programmable ROM
Timer 40 32K x 8 28
Microcomputers CDP1831 Mask-programmable ROM
CDPI804A 8-Bit with RAM/ROM/Counter- 512x8 24
Timer 40 CDP1832 Mask-programmable ROM
CDP680SF2 8-Bit with RAM/ROM/1-O/ 512x 8 24
Counter-Timer 28 CDP1833 Mask-programmable ROM
CDP6805G2 8-Bit with RAM/ROM/1-Q/ IK x 8 24
Counter-Timer 40 CDPI1833B Mask-programmable ROM
CDPI1821 IKx1 16 CDP1834 Mask-programmable ROM
CDPI822 256 x 4 22 K x8 2
CDP1823 128 x 8 24 CDPI1835 Mask-programmable ROM
CDPI824  32x8 18 2K x8 2
CDPI1826 64 x 8 22 CDP1837 Mask-programmable ROM
CDM6116 2K x 8 24 4K x 8 2
CDM6117 2K x 8 24 CDP65516 ;v:(asképrogrammable ROM 8
X
CDMSéI18 2K x 8 24 Input/Output Circuits
MWS5101 256 x 4 22 CDP1851  Programmable 1/0 (P10) 40
MWS5101A 256 x 4 22 CDPI852  Byte 1/O - 8-Bit I/ O Port 24
MWS5I14 - 1K x4 18 CDPI853  Decoder - 1 of 8 16
CD4036A  4x8 24 CDPI855  Multiply/ Divide Unit (MDU) 28
CD4039A  4x8 24 CDPI856  Buffer - 4-Bit 16
CD4061A 256 x | 16 CDPI857  Buffer - 4-Bit 16
CD40061A 256 x | 16 CDPI858  Latch/Decoder - 4-Bit 16
CD40l14B  16x4 16 CDPI859  Latch/Decoder - 4-Bit 16
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CMOS LSI Products (Cont'd)

Part No. Description No. of Pins | Part No. Description No. of Pins
CDPI86l Video Display Controller (VDC) 24 CDP1874  High-Speed Input Port - 8-Bit 22
CDP1862 Color Generator Circuit 24 CDPI1875 High-Speed Output Port 22
CDPI1863 Programmable Frequency CDPI1876 Video Interface System (VIS) 40
Generator 16 CDP1877 Programmable Interrupt
CDPI1864 PAL Video Display Controller Controller 28
(VDC) 40 CDP1878 Dual Counter-Timer 28
CDPI866  Latch/Decoder - 4-Bit 18 CDPI879  Real Time Clock 24
CDP1867 Latch/ Decoder - 4-Bit 18 CDPI881 Latch/ Decoder - 4-Bit 20
CDP1868 Latch/ Decoder - 4-Bit 18 CDP1882 Latch/ Decoder - 4-Bit 18
CDPI1869 Video Interface System (VIS) 40 CDP6818 Real Time Clock with RAM 24
CDPI1870 Video Interface System (VIS) 40 CDP6823 Parallel Interface 40
CDPI1871A Keyboard Encoder, ASCII/ Hex 40 UARTs
CDP1872 High-Speed Input Port - 8-Bit 22 CDPI854A UART 40
CDPi873  High-Speed Decoder - I of 8 16 CDP6402  Industry Standard UART 40

1



The QMOS Product Line

RCA also offers the QMOS series of high-speed CMOS
logic integrated circuits which include an extensive line of
products that are pin compatible with many existing
bipolar 54/74LSTTL and CMOS 4000 series of digital
logic types. The new QMOS IC’s provide high-speed
CMOS replacements for the most popular LSTTL devices
in existing designs and also offer low-power all-CMOS
designs for new digital systems. Key family features of the
RCA QMOS types include:

¢ High Noise Immunity for Optimum
All-CMOS-System Compatibility —
CD74/54HC Family
N|L = 20% of Supply, N\H = 30% of Supply

QMOS Products

e Direct LSTTL Input Logic Level Compatibility

as well as CMOS Input Compatibility —

CD74/54HCT Family

(Can replace LSTTL or be mixed with LSTTL IC’s.)

ViL= 0.8 Vmax., VI =2V min.

2 to 6 V Operation — CD74/54HC Family

451055V — CD74/54HCT Family

Gate Propagation Delay of 8 ns typ., C| =15 pF

Balanced High-to-Low and Low-to-High

Propagation Delays

¢ Significant Power Reduction Comparedto LSTTL
Bipolar Logic IC's

e Alternate Sourced

For descriptive information on the RCA QMOS series,
refer to the RCA DATABOOK “QMOS High-Speed
CMOS Logic”, SSD-290.

CMOS Logic TTL Logic
Plastic Pkg. CERDIP Plastic Pkg. CERDIP Pins Description
CD74HCO0E CD54HCOOF CD74HCTOOE CD54HCTOOF 14 Quad 2-Input NAND Gate
CD74HCO2E CD54HCO2F CD74HCTO2E CD54HCTO2F 14 Quad 2-Input NOR Gate
CD74HCO4E CD54HCO4F CD74HCTO4E CD54HCTO4F 14 Hex Inverter/Bufter
CD74HCO08E CD54HCO8F CD74HCTOBE CD54HCTO8F 14 Quad 2-input AND Gate
CD74HC10E CD54HC10F CD74HCT10E CD54HCT10F 14 Triple 3-Input NAND Gate
CD74HC11E CD54HC11F CD74HCT1E CD54HCT11F 14 Triple 3-Input AND Gate
CD74HC14E CD54HC14F CD74HCT14E CDS54HCT14F 14 Hex Schmitt Trigger Inverter
CD74HC20E CD54HC20F CD74HCT20E CD54HCT20F 14 Dual 4-input NAND Gate
CD74HC27E CDS54HC27F CD74HCT27E CD54HCT27F 14 Triple 3-Input NOR Gate
CD74HC30E CD54HC30F CD74HCT30E CD54HCT30F 14 8-Input NAND Gate
CD74HC32E CD54HC32F CD74HCT32E CD54HCT32F 14 Quad 2-Input OR Gate
CD74HC42E CD54HC42F CD74HCT42E CD54HCT42F 14 BCD-to-Decimal Decoder
CD74HC73E CDS54HC73F CD74HCTT73E CD54HCT73F 14 Duat J-K Flip-Flop w/CLEAR
CD74HCT74E CD54HC74F CD74HCTT4E CDS54HCT74F 14 Dual D Flip-Flop w/PRESET and CLEAR
CD74HC75E CD54HC75F CD74HCT75E CD54HCT75F 16 4-Bit Bistable Latch
CD74HCB85E CD54HC85F CD74HCTB85E CD54HCTB5F 16 4-Bit Magnitude Comparator
CD74HC86E CD54HCB6F CD74HCT86E CD54HCT86F 14 Quad 2-Input Excl. OR Gate
CD74HCAQ7E CD54HC107F CD74HCT107E | CD54HCT0Q7F 14 Dual J-K Flip-Flop w/CLEAR
CD74HC109E CD54HC109F CD74HCT109E | CD54HCT109F 14 Dual J-K Flip-Flop w/PRESET and CLEAR
CD74HC112E CD54HC112F CD74HCT112E | CD54HCT112F 16 Dual J-K Fiip-Flop w/PRESET and CLEAR
CD74HC123E CD54HC123F CD74HCT123E | CD54HCT123F 16 Dual Retriggerabie Monostable Multivibrator
CD74HC132E CD54HC132F CD74HCT132E | CD54HCT132F 14 Quad 2-Input NAND Schmitt Trigger
CD74HC138E CD54HC138F CD74HCT138E | CD54HCT138F 16 3-10-8 Line Decoder
CD74HC139E CDS54HC139F CD74HCT139E | CD54HCT139F 16 Dual 1-of-4 Line Decoder
CD74HC147E CD54HC147F CD74HCT147E | CD54HCT147F 16 10-to-4 Line-Priority Encoder
CD74HC151E CD54HC151F CD74HCT151E | CD54HCT151F 16 8-Channel Digital Multiplexer
CD74HC153E CD54HC153F CD74HCT153E | CD54HCT153F 16 Dual 4-Input Multiplexer
CD74HC154E CD54HC154F CD74HCT154E | CD54HCT154F 24 4-to-16-Line Decoder
CD74HC157E CD54HC157F CD74HCT157E | CD54HCT157F 16 Quad 2-Input Multiplexer
CD74HC158E CD54HC158F CD74HCT158E | CD54HCT158F 16 Quad 2-Input Multiplexer, Inverting
CD74HC160E CD54HC160F CD74HCT160E | CD54HCT160F 16 BCD Decade Counter, Asynchronous Reset
CD74HC161E CD54HC161F CD74HCT161E | CD54HCT161F 16 4-Bit Binary Counter, Asynchronous Reset
CD74HC162E CD54HC162F CD74HCT162E | CD54HCT162F 16 BCD Decade Counter, Synchronous Reset
CD74HC163E CD54HC163F CD74HCT163E | CD54HCT163F 16 4-Bit Binary Counter, Synchronous Reset
CD74HC164E CD54HC164F CD74HCT164E | CD54HCT164F 14 8-Bit Serial-to-Parailel Shift Register
CD74HC165E CDS4HC165F CD74HCT165E | CD54HCT165F 16 8-Bit Parallei-to-Serial Shift Register
CD74HC166E CD54HC166F CD74HCT166E | CD54HCT166F 16 8-Bit Serial/Parallel In, Serial Out Shift Register
CD74HC173E CD54HC173F CD74HCT173E | CD54HCT173F 16 Quad D Flip-Flop, 3-State
CD74HC174E CDS54HC174F CD74HCT174E | CD54HCT174F 16 Hex D Flip-Flop w/CLEAR
CD74HC175E CD54HC175F CD74HCT175E | CD54HCT175F 16 Quad D Flip-Flop w/CLEAR
CD74HC190E CD54HC190F CD74HCT190E | CD54HCT190F 16 Async. Presettable BCD/Decade Up/Down Counter
CD74HCH191E CD54HC191F CD74HCT191E | CD54HCT181F 16 Presettable Sync. 4-Bit Binary Up/Down Counter
CD74HC192E CD54HC192F CD74HCT192E | CD54HCT192F 16 Synchronous Decade Up/Down Counter
CD74HC193E CD54HC193F CD74HCT193E | CD54HCT193F 16 Synchronous Binary Up/Down Counter
CD74HC194E CD54HC194F CD74HCT194E | CD54HCT194F 16 4-Bit Bidirectional Universal Shift Register

12



The QMOS Product Line (Cont’'d)

CMOS Logic TTL Logic
Plastic Pkg. CERDIP Plastic Pkg. CERDIP Pins Description
CD74HC195E CD54HC195F CD74HCT195E | CD54HCT195F 16 ' | 4-Bit Parallel Shift Register
CD74HC221E CD54HC221F CD74HCT221E |CD54HCT221F 16 Dual Monostable Multivibrator
CD74HC238E CD54HC238F CD74HCT238E jCD54HCT238F 16 1-of-8 Decoder
CD74HC240E CD54HC240F CD74HCT240E | CD54HCT240F 20 Octal Buffer Line Driver, 3-State, Inverting
CD740:|C241 E CD54HC241F CD74HCT241E |CDS4HCT241F 20 Octal Butfer Line Driver, 3-State
CD74HC242E CD54HC242F CD74HCT242E |CD54HCT242F 14 Quad-Bus Transceiver, 3-State, Inverting
CD74HC243E CD54HC243F CD74HCT243E |CD54HCT243F 14 Quad-Bus Transceiver, 3-State
CD74HC244E CD54HC244F CD74HCT244E | CD54HCT244F 20 Octal-Buffer Line Driver, 3-State
CD74HC245E CD54HC245F CD74HCT245E [CD54HCT245F 20 Octal-Bus Transceiver, 3-State
CD74HC251E CDS54HC251F CD74HCT251E |CDS4HCT251F 16 8-Channel Multiplexer, 3-State
CD74HC253E CD54HC253F CD74HCT253E |CD54HCT253F 16 Duat 4-tnput Multiplexer, 3-State
CD74HC257E CD54HC257F CD74HCT257E |CD54HCT257F 16 Quad 2-Input Multiplexer, 3-State
CD74HC259E CD54HC259F CD74HCT259E |CD54HCT259F 16 8-Bit Addressable Latch
CD74HC266E CD54HC266F CD74HCT266E |CDS54HCT266F 14 Quad 2-Input Excl. NOR
CD74HC273E CD54HC273F CD74HCT273E {CDS4HCT273F 20 Octal D Flip-Flop w/CLEAR
CD74HC280E CD54HC280F CD74HCT280E {CD54HCT280F 14 8-Bit Odd/Even Parity Generator/Checker
CD74HC297E CD54HC297F CD74HCT297E |CD54HCT297F 16 Digital Phase-Locked Loop Filter
CD74HC299E CD54HC299F CD74HCT299E [CD54HCT299F 20 8-Bit Universal Shift Register
CD74HC354E CD54HC354F CD74HCT354E |CD54HCT354F 20 8-input Muitipiexer, Latched-Data, 3-State
CD74HC3S6E CD54HC356F CD74HCT356E |CD54HCT356F 20 8-input Multiplexer, Clocked-Latched-Data, 3-State
CD74HC365E CD54HC365F CD74HCT365E |CDS54HCT365F 16 Hex 3-State Buffer
CD74HC366E CD54HC366F CD74HCT366E |[CD54HCT366F 16 Hex 3-State Buffer, Inverting
CD74HC367E CDS54HC367F CD74HCT367E |[|CD54HCT367F 16 Hex 3-State Buffer
CD74HC368E CD54HC368F CD74HCT368E |CD54HCT368F 16 Hex 3-State Buffer, Inverting
CD74HC373E CD54HC373F CD74HCT373E |CD54HCT373F 20 Octal Transparent Latch 3-State
CD74HC374E CDS54HC374F CD74HCT374E |CD54HCT374F 20 Qctal D Flip-Flop, 3-State
CD74HC377E CD54HC377F CD74HCT377E |CDS4HCTI77F 20 Octal D-Type Flip-Flop with Data Enable
CD74HC384E CD54HC384F CD74HCT384E [CD54HCT384F 16 8-Bit Serial Multiplier
CD74HC390E CD54HC390F CD74HCT390E |CD54HCT390F 16 Dual Decade Counter
CD74HC393E CD54HC393F CD74HCT393E |CD54HCT393F 16 Dual 4-Bit Binary Counter
CD74HC423E CD54HCA423F CD74HCT423E [CD54HCT423F 16 Dual Retriggerable Monostable Muiltivibrator
CD74HC533E CD54HC533F CD74HCT533E |CDS54HCTS33F 20 Octal Transparent Latch, 3-State, Inverting
CD74HC534E CD54HC534F CD74HCTS34E  |CDS4HCT534F 20 Qctat D Flip-Flop, 3-State, Inverting
CD74HC540E CD54HC540F CD74HCTS40E |CD54HCT540F 20 Octal Buffer Line Driver, 3-State, inverting
CD74HC541E CD54HC541F CD74HCTS541E  |CD54HCT541F 20 Octai Butfer Line Driver, 3-State
CD74HC563E CDS54HC563F CD74HCTS63E  |CD54HCTS63F 20 Octal Transparent Latch, 3-State, inverting
CD74HCS64E CD54HC564F CD74HCT564E |CD54HCT564F 20 Octal D Flip-Flop, 3-State, Inverting
CD74HCS573E CD54HC573F CD74HCTS73E  |CDS4HCTS73F 20 Octal Transparent Latch, 3-State
CD74HCS574E CD54HCS574F CD74HCTS74E |CD54HCTS74F 20 Octal D Flip-Flop, 3-State
CD74HCE40E CD54HC640F CD74HCT640E |CD54HCT640F 20 Octal Bus Transceiver, 3-State, Inverting
CD74HC643E CD54HC643F CD74HCT643E [CD54HCT643F 20 Octal Bus Transceiver, 3-State
CD74HC646E CD54HCE46F CD74HCT646E [CD54HCTE46F 20 Octal Bus Transceiver, 3-State
CD74HCB48E =~ CD54HC648F | CD74HCT648E [CD54HCT648F 20 Octal Bus Transceiver, 3-State, inverting
CD74HC670E CD54HC670F CD74HCT670E CD54HCT670F 16 4 x 4 Register File, 3-State
CD74HC6B8E CD54HC688F CD74HCT68BE {CD54HCT688F 20 8-Bit Equality Comparator
CD74HC4002E CD54HC4002F | CD74HCT4002E |CDS4HCT4002F 14 Dual 4-input NOR Gate
CD74HC4015E  CD54HC4015F | CD74HCT4015E |CDS4HCT4015F 16 Dual 4-Stage Serial In/Parallet Out Shitt Register
CD74HC4016E  CD54HC4016F | CD74HCT4016E |CDS54HCT4016F 14 Quad Bilateral Switch
CD74HC4017E  CD54HC4017F | CD74HCT4017E [CD54HCT4017F 16 Decade Counter/Divider
CD74HC4020E  CD54HC4020F | CD74HCT4020E {CD54HCT4020F 16 14-Bit Binary Counter
CD74HC4024E  CD54HCA4024F | CD74HCT4024E |CDS4HCTA024F 14 7-Stage Binary Counter
CD74HC4040E  CDS54HC4040F | CD74HCT4040E |CDS4HC T4040F 16 12-Bit Binary Counter
CD74HC4046E CD54MC4046F | CD74HCTA046E {CDS4HCT4046F 16 Phase-Locked Loop
CD74HC4049E  CD54HC4049F — — 16 Hex Buffer, Inverting
CD74HC4050E  CDS54HC4050F - — 16 Hex Buffer
CD74HC4051E  CDS54HC4051F | CD74HCT4051E |CD54HCT4051F 16 8-Channel Analog MUX/DEMUX
CD74HC4052E CDS54HC4052F | CD74HCT4052E |CD54HCT4052F 16 Dual 4-Channel Analog MUX/DEMUX
CD74HC4053E  CDS54HC4053F | CD74HCT4053E JCDS4HCT4053F 16 Triple 2-Channel Analog MUX/DEMUX
CD74HC4060E  CD54HC4060F | CD74HCT4060E |CDS4HCT4060F 16 14-Stage Binary Counter w/Oscillator
CD74HC4066E CD54HC4066F | CD74HCT4066E |CDS4HCT4066F 14 Quad Bilateral Switch
CD74HC4067E  CD54HC4067F | CD74HCT4067E |CD54HCTA4067F 24 16-Channel Analog Muitiplexer/Demuitiplexer
CD74HC4075E  CD54HCA4075F | CD74HCT4075E [CDS4HCT4075F 14 Triple 3-Input OR Gate
CD74HC4094E CD54HC4094F | CD74HCT4094E {CDS4HCT4094F 16 8-Stage Shitt-and-Store Bus Register
CD74HCA4S11E  CD54HCA4511F | CD74HCT4511E [CD54HCT4511F 18 BCD-to-7-Segment Latch/Decoder/Driver
CD74HC4514E  CDS54HC4514F | CD74HCT4514E |CDS4HCT4514F 24 4-to-16-Line Decoder w/Latch
CD74HC4518E CDS54HCA4518F | CD74HCT4518E JCDS4HCT4518F 16 Dual BCD Up Counter
CD74HC4520E CD54HC4520F | CD74HCT4520E |CD54HCT4520F 16 Dual Binary Up Counter
CD74HCA4538E CD54HC4538F | CD74HCTA4538E |CD54HCT4538F 14 Dual Retriggerable Precision Monostable Muitivibrator
CD74HC40102E . CD54HC40102F | CD74HCT40102E}JCD54HCT40102F 16 Dual Decade BCD Down Counter
CD74HC40103E  CD54HC40103F | CD74HCT40103E|{CD54HCT40103F 18 8-Bit Binary Down Counter
CD74HC40104E CD54HC40104F ] CD74HCT40104E|CD54HCT40104F 16 4-Bit Bidirectional Universal Shift Register, 3-State
CD74HC40105E CD54HC40105F] CD74HCT40105E PDS4HCT401 OSF 16 FIFO Shitt Register

Note: Add package suffix code to part number on all orders.

E=Dual-in-Line Plastic Package—Temp. Range=—40°C to +85°C.

F=Dual-In-Line Frit-Seal Ceramic Package {(CERDIP}—Temp. Range=—55°C to +125°C.
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CMOS IC Packages

D Suffix
Ceramic Dual-In-Line Packages

E Suffix
Plastic Dual-In-Line Packages

Frit-Seal Ceramic Dual-In-Line Packages

14,16, and 24-lead Versions 14, 16, and 24-lead Versions

Ceramic Flat Packages

‘ MiniDiP
Welded-Seal 14,16,24, 18, 22, 24, 40-Lead 8,14,16,18,22,24, and 40-lead Versions
and 28-lead Versions Side-Brazed Versions
FSuffix K Suffix T Suffix

12-Lead TO-b Style Package

CD4024A and CD4062A only

Ordering Information

Most RCA CMOS integrated circuits are available in the
following package styles and are identified by the Suffix
Letters indicated below: dual-in-line ceramic, dual-in-line
frit-seal ceramic, dual-in-line plastic, ceramic flat package,
and in chip form. Some types are only available in one ortwo
package styles. The available package styles for any specific
type are given in the technical data for this type.

When order CMOS devices, it is important that the appropri-
ate suffix letter be affixed to the type number of the device
required. For example, a CD4016B in a dual-in-line ceramic
package will be identified as the CD4016BD.

Suffix

Package Letters
Dual-In-Line Welded-Seal or D

Side-Brazed Ceramic

Dual-In-Line Frit-Seal Ceramic F
Dual-In-Line Plastic E
Ceramic Flat Package K
TO-5 Style T
Chip H

H Suffix
CMOS Chip
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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6
p3— 1/ a3 03 ———g-‘ Lo RESET +—J
of FT S e o - g
10 L
4 — L=
° ,_r~<_‘ 0 D4 a4 LRERSS — I qos
ps-i3 Vo Q5 D5L~ 1t DIB 4+ — Q1B
Q5 p2B—+—| 4-BIT | 13-STATE| | gz
I 113 e b LATCH OuTPUTS
os 06 i_§—— 3 e 038 | {38
v " s S TROBE
ob*
Vss:8 DISABLE RESET 4]
92¢s-2292181 16=Vpp 8svgg 9zcs -32392R1 92¢s 274948
Strobed Hex Inverter/Buffer Hex Buffer Dual 4-8it Latch
CD4502B (Page 295) 3-State Non-Inverting CD45088 (Page 301)
CD4503B (Page 298)
aco _ 7-SEGMENT
PRESET INPUTS T OUTPUTS
ENABLE
a { 6 :l 3-STATE OISABLE
Pl — F- Q! 13 INHIBIT
12 i al 2
P2 —= f—— Q2 o b
13 4 L o [y
p3 —2 Q3 g E R c
3 2 A [+ " o CHANNEL
P4 — F— a4 T 0 v d INPUTS Jua sevect
c2] ¢ D 9 OUTRUT
s Vpp * 16 H E E .
cLock —4 Ves- g . P R 15,
" o s seLect Voo 8
UP/DOWN — , 9 fov vas+®
—_— 5
CARRY OUT e 4 cD4si2B
CARRY N CARRY OUT LE/STROBE.  — _I
Ig 8L sacs- 28929
RESET 92c5-240824 Vgs+8 92Cs- 23083R2
Vpp*l6
BCD Presettable Up/Down BCD-to-7-Segment
Counter Latch Decoder Driver 8-Channel Data Selector
CD45108 (Page 305) CD45118 (Page 311) CD45128 (Page 316)
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Functional Diagrams

Vpp*24
VDD. . _-“9— 50 PRESET
55t Hig S ENABLE_—’_jl
Te 52 4 [
M5 s3 Pl -Tz- -I—— Q
e :; k2 13 :4 oz
DATA | —2] _:_ -—-—-i’-ss 93—3‘ »2—03
_3)) 18 14 o 3]
DATA2—"H, sren[C] 4 TO 16 _le—:e pe . WE = 0-- QI6~-- Q32 —-Q48---Q64
DATA 3?2—-—- [O| CECODERTT7 oo s Vpp * 16 WE» |----DI7---D33~--D49--HiZ
DATA 4 =<1 1120 ¢\ crock —3 Ves. 8 | OF 2 SHIFT REGISTERS. TERM.Nos.
STROBE ~! T __:%. Sil up/DOWN —12 IN PARENTHESES ARE FOR 2 NO HALF.
I2-si2 5 ’ Vpp*!6 Vgg® 8
2 s CARRY W —O O— CarrY GUT 00
s Sie 9
LS sis RESET -—Lj 92¢s-24824 9208-30371
PYS k-2 1 E——
92CS - 24597
4-Bit Latch/4-to-16 Binary Presettable Up/Down
Line Decoder Counter Dual 64-Bit Shift Register
CcD45148B (Page 319) CD45158B (Page 319) CD4516B (Page 305) CD45178 (Page 323)
Output “High" on Select Output ““Low’* on Select
CLOCK A o 2 qia 5
! i isou 'SNEPLETE; 07 —-H 2oz
£ 6
2 c 034 cLOCK o g pTRORE ® T2 = encooer ::L
ENABLE A 16 gan 1a 1523 |'-cascape o Ll prioAITY
R 1l 12 3 SELECT
RATE 12
RESET A BBl [ o0t¥5rs :
SET ¢ s'éféﬁv 6 OUT -
CLOCK B aB NINE 4| 6 Losit 00— 18
0 _
9 " 5 oUT €0
Q2B ceear 13} -
10 < E
ENABLE B \a Q38 R_Ig»"9"out H
Qg 7 " LAY
=16 Ej——te
RESET B Voo-'€ O e 2esom wore
15 Vss:8 Yoo* & veg+8
92¢S5-24506R1 VSS'B 92CS-26380R)
Dual Up Counter
CD45188 (Page 328)
CD45208 Binary (Page 326) BCD Rate Multiplier 8-Bit Priority Encoder
CD45278 (Page 333) CD4532B (Page 338)
8-8YPASS a2
SET Qs Cxi Ryt 3
T It AN—= VDD 8 —
RESET || 2fRxextn Rre
5 Cre
8
] B I B
0SC 14 ".t.g BI|T —TR_}_ MONO¢ 7 AR —2J
ineiarT LEOEC ——— RESET —1-O) g e —&
10
CLOCK R 20
nO3 iy gl T o
ouT | il il +TR-2 L Jo g, seLer
T MioNG Vop = PIN 14
reseT-34-0) L7} Vgg = PIN 7
cs-
ouT 2 BINARY 92CS-35068
3 SELECT B[ 14| RxCx (2}
CLOCK Vppti6 it voD
7 ) vVgg*8 Cx2 Rx2
INHIBIT Vop®'6 Vss"8 9268-3Q373 92c8-24253
Programmable Timer Dual Precision Monostable Programmable Timer
CD4538B (Page 342) Multivibrator
CD45388 (Page 350) CD4541B (Page 356)
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Functional Diagrams

Voo
Jis
4
2
2 G — —@® | S S o1
LATCH soc || oDIsPLAY
8 O— — TO DRIVER (19 v . : 2
7-SEGMENT {——f (0 « E— Q3
|| DECoDER
¢ O ] @ R - 0
1
o @_“ | 1 _® e YL 10 g‘l,_
| —@ t ) _4 9 o3
J |B
Vss
LD 32C5 - 22518R1
Ro!
92CS- 34515
Ph@ - Dual Binary-to-1-of-4
Decoder/Demultiplexer
BCD-to-7-S Latch/Decoder/Driver Output ““High" on Select
CD4543B (Page 360) CD4555B (Page 366)
Voo
- 4 = a0 12 WRITE OISABLE — 1400
a2 b4 7 s
5 o | A1 4 DATA L =Y
02 p—Tm WORD"2"1 1 2] e
i 9 7 g a3 5 aoHo AL g
— 4 13 T g
12 CASCADI :>2E _::g “% Ec° NI o &
A4 % 15707y AcpS] 2 e A2 O :> " Q5
13 — Qi R s '“—06
8 10 = A I
g1 9 2 80 - RESET H2_ o7
- —Q3 worp"g"{ B! ]
82 — Vpo©!6
G 3 4 Vgg1B 92CS-30372
Vss
92¢5-229(9R1 Vpp=16 Vss"8
92C5-30375
Dual Binary-to-1-0f-4
Decoder/Demultiplexer
Output “Low" on Select 4-Bit Magnitude Comparator 8-Bit Addressable Latch
CD45568 (Page 368) CD4585B (Page 371) CD4724B (Page 375)
DATA CD22102
$TROBE N ONLY
D A T pe e co o o By [
3
o , s
| = . e o EHEHEHE
14
vz () % "
[ [H [ ] =] e
EE A
— & ~ 7
= alodl . (24 [3H [H
8 - 2 Qo & ¢ T 5 22 8 19
w E ¥3 0 ) )J
8 3 £ ] 0 L3 16 1ox2 3 xa
£ P é n n “le—2 & E SIGNALS IN (OUT)
< e EHH . va s s )
o v
30— ¥ — o—MU 4
< 3 on 16 [ U 2R
' [H [ [
"
5
= ; EHEH i
vy
4 9
o —Jq és | élz 13 [ﬁ"
X x2 X3 x4 ,
92cH- 27346m1 @ @_1 IE" E‘;} &
4] 3 7 6
roxe 3 x4

4-by-4 Crosspoint Switch

w¥(h Controf
CD22100

Memory
{Page 636)

SIGNALS N {OUT)
4-by-4-by-2 Crosspoint Switch

92cM - 29838

with Control Memory
Cb22101 (Page 641}
CD22102 (Page 641)
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Functional Diagrams

15
cTX 2 » *upe3 our
\ TRANSMITTER 14 _
NRZ IN —» “HDB3 OUT
—_ 3
HOB3/AWI 10, ckr
,, ] |
*HDB3 IN a
. RECEIVER » NRZ OUT
“HDB3 IN »
e 2| ¥ I
5 9
CRX ERROR AND -+ ERR
N AIS -
RAIS ' g DETECT » AIS
Vpp =€
Vss'B 92C3-365327
HDB3 Transcoder
CD22103 (Page 649)

DI SEGMENT
OUTPUTS

D2 SEGMENT
OUTPUTS

D3 SEGMENT
OUTPUTS

D4 _SEGMENT
OUTPUTS

BACKPLANE
INPUT/OUTPUT

| |[vpp 35|Vss

40—
39f-—

—a #
DATA —J1%8 A
INPUTS  —29 3A—
—]3% 2
12—
T p—
10—
DIGIT — 3‘2 g——
SELECT —
—_ 33 T

INPUTS 3% &
19—
18—
17—
16—
IS—

OSCILLATOR 13

INPUT 36 zlg —
25—
24—
23—
22—
21—

20

5

92Cs-33101
4-Digit Decoder Driver
cD22104 {Page 656)

Hexadecimal Display

CD22104A

(Page 656)

Decimal Display

Ilvop 35iVss

40—
o —
301 | i SEGMENT
DATA 7= [ ouTRUTS
INPUTS s—
2
12—
DIsIT oF—
— 7~ | D2 SEGMENT
S%ECT { e g|z 3 — OUTPUTS
CcHIP { -—33 77—
seLecT 1 —134 B -
18—
I | o3 seomeNT
18— [ ouTPUTS
14—
OSCILLATOR
INPUT 36 2
25
24 [ D4 SEGMENT
23— [ outeuTs
pyy —
2 BACKPLANE
INPUT /OUTPUT
92¢s- 33100
4-Digit Decoder Driver
CcD22105 (Page 661)
Hexadecimal Display
CD22105A (Page 661)

Decimal Display

osc
TANK
aLso ALBO
GND SUBSTRATE BIAS Vee
e (9
1
B
ALBO 3
OUTPUTS O ALBO
4
DETECTOR
cLock f— cimir
-
PRE- CLOCK TIMING
AMP DETECTOR Jpoipe
PREAMP >
INPUT
DATA
DETECTOR
PREAMP
ouTPuT{ (&

PCM Line Repeater

CD22301

(Page 666)

Vee

13,
PHASE
SHIFT
2,
PULSE
QUTHUT
19
92CM- 34927

Vee
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Functional Diagrams

. ) 38
€5 ——1 = a1
323 —»—:—— %—» a2 e 2 ‘0
€F3 —— —» Q3 £4 I~
op 3 OP AMP
w2t L AMp { A~ 5 OUTPUTS
P — el 34 as INPUTS| B- =1 cp22413 [—B0
£P 7} ¢p2241a
oie —p—13 33 06 Bt -
o7 —e—2— %nz—_’m FILTER | TXT 12\ por
— LR LTE 2 — FILTER
SATIR —— T»os INPUTS JRX I 13 TXO YouTPUTS
SR CLK —P——ri prm——p Q3 L_4.
54 ML) 29 _»aq0 TllNhl‘PI\.W)CCI— RX0
TMR cLK —p—18 1 |28 s MST
e —»16 | 22 »ai2
161 —p 2] | 26 _p o3 SHIS';VLS—
TB1 —p- 2 1225 qu Van=l16 Vee=B VAG=I|
L2 oo sS
Qs
23 92C3-33227
r—————b Qe
325 a7
L& » &7
118, 701
7 » 102
kd pT 16-Channel Precision Puise Code Modulation
| DTO
9 5 g0y Timer/Driver Sampled - Data Fiiters
Voo 40 22 5 Tey
v:s +20 CD22413  (Page 676)
92Cs - 36526 D22401
s ¢ (Page 670) CD22414  (Page 676)
cr mu;sn
COLUMN l>° ] Voo !4
c2 (@ DIVIDERS vess7?
COLUMN AND O/A LEF T/mcu'r o1
(5)—{ SENSE
3 3 02 2—> ©
ca @ ,._1 sn‘l;"r 3 gmﬂ EVEN
RIGHT IGHT 03 3—-{ o] E
& ROW N ] 2 our > oUTPUT
$—| DIVIDERS
cLOCK 04 4 c
f @ | AND D/A __CLOCK |
k) cLocx SMIET 05 10 [
R2 INMIBIT LEFT
® ROW ENABLE s Fee—out "
SENSE sueT 2 a 06 —-‘>o-— 0 -
r3 (12— L
IN-=EE ——] > € P_|>.._
ra () Nee1s.7.” Voo: 16 oTie oufpu'r
RX 10,14.15 9 vssee 0813 —{ o
RECIRCULATE D9 5
0sc | MUTE CONTROL  9acs-27567 92¢s-27397
osc 2 CONTROL r_é") 32-Stage Static
Left/Right Shift 9-Bit Parity Generator/Checker
L__@ Register
Vss
Dual-Tone Multifrequency Tone Generator 92CM-33089
CD22859 {Page 683) CD40100B (Page 379} CD401018 {Page 384)
oUTRUT 3-STATE
ENABLE ] !
3 L 15 00 4 13
O~ [ o0 — Qo
or —2 LI ot 5 12 _ Qi
DZE5 L) 02 —& a2
serD® - 2o 03 —7] 0 o3
CD401028B (Page 387) NLEEY 7
4
T - 3 14__ DATA-OUT
| 2-Decade BCD " ST, SHIFT IN —=— [~~~ READY
I | 8-STAGE s s DATACIN _ 2 12— SHIFT ouT
} DOWN wooe [-2——H READY
I | counTER CD401038  (Page 387) SELECT|S . 10 ‘\I'm": ) Voo 16
g7 coszn : ss*
1 |<0/2Z0, -Bi .
| CLOCK “ 8-Bit Binary cLock — 92C5-248162R2 MASTER  vgs=@
92C5-27282
92C5-28811R1 4-Bit U;'I:'.}:SRS' Blld‘lrec!lonal FIFO Register
aegister
8-Stage Presettable 3-State Ogu tputs 4-Bits Wide by 16-Bits Long
S
ynchronous Down Counter CD40104B  (Page 394) CD401058  (Page 401)
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t 2 WRITE
A/——D—-G-I 3s) ENABLE  1-STATE &
c=AB 5|
—C
!
2(a) 8 OATA or— 9 | woro &
. R vss iNpuTS T (o, 18 | [ a2z [ outpur
¢ I.T o371 a3
s s WRITE 0 —]
o =B 5(3)_ WRITE | —2
F:DE 22
—F .
[ 14 F— G
711} READ 14 —{
E. n lo x-E w ! reao oa—2 2o WORD &
6110) 12 _ oo [ ouTPUT
Vss 19 '
i3 12 = READ 186 — —1a3
F %—L‘F veg =4(7) 92C5-29434R2 READ 08-—
16 B
Voo" M NOTE : Vpo £ 24
vgs*7 22¢8 - 20682 NUMBERS IN PARENTHESES FOR CD40I07BF, 0o CLOCK  3-STATE B
OTHERS FOR CD40I07BE Vss *12 92cs 7amism>
Hex Schmitt Trigger
94 Dual 2-Input NAND 4-by-4 Multiport Register
Buffer/Driver
CD401068B (Page 406) €CD401078B {Page 410} €D40108B {Page 413)
Vee Yoo

CLOCK UP —¢ SIGNAL
INPUT CLOCK DOWN — PRECOMDITIONER
1,6,10,14 —v—-‘
ouTPUT ?
V¢ CARRY
I < 45,1113 CONTROL JOHNSON Bd
T N >
vss 1 OF 4 I Yoo o BORROW
INDEPENDENTLY ENABLED vgs RESET—
LEVEL SHIFTERS TOG6LE
ENABLE
LATCH ENABLE —1
ENABLE SEVEN-
2195 Y
NC=12 92€S-29200
vpp* 16 ]
:”SS_‘B 92CS - 26669R!
cc:! vss Decade Up-Down Counter/
Decoder/Latch/Driver
Quad Low-to-High e
Voltage Level Shifter
CcD40108B (Page 418) CD401108 (Page 422)
CONTROL
DISABLE DISABLE /5TRoBE DATAN
3 A A
3
CMOS TTL I
CMOS TTL
IN(OUT) OUT(IND IN(OUT} OUT(IN). AP ‘A T
2A R
8 () PULL - DOWN M
8 RESISTORS | | 34 t
OR aa X
14-21 2-9 LEVEL 14-21 aLatcHES  —F——| T
e ENABLE SHIFTER 8 2
ENABLE o ] 4 PULL-UP OR S
10 PULL- DOWN 2B S
z STORS
Vsl Vop©! RESI > 38 8
oo Verr22 ° a8 3
.22 cc*® ~ 4 LATCHES g
:”cc o 92cS- 30246 vgg= 12 92C$-32569R1 — s
Ss STRBOBE DABTA
8-Bit Universal Bidirectional sc':ggﬁ:_ftﬂvz:dg::x’::: conTRoL 920333283
CMOS/TTL Level Converter Programmable Dual 4-Bit
CD40115  (Page 687) CD40116  (Page 689) Terminator
CD40117B (Page 431)
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Functional Diagrams

PE —n] 18 o o2 2_q
‘o FsF
TE -~ o
— ) i3
CLEAR ——d = @2 oo 5 o
S Toao —2d FrF2
s >—j
> _?“’Ziz cLock —2 12 o3 6
BCD =
i ZT??&"' Lucoi‘E 82 Pi 03 . T o3
a2
04—{ i - pa —2| Y o4
“2cs 2578 p3 —3| pe U 10 o4
€ IS CARRY F/F4
P4 — ouT
13 12
[s+-]
VDD =16 F/FS i
Vsg* ;
. . 92¢s - 28 626R! [ 15 e
10-Line-to-4-Line cLock—2 FIFS
BCD Priority Encoder Synchronous 4-Bit Counter AR
CD40162B  (Page 438) CD40160B  (Page 438) LEA
CD40147B  (Page 435) Decade with Synchronous Decade with Asynchronous :;;:fe s2cs- 2923
Ctear Clear
CD40163B  (Page 438) CD40161B  (Page 438) Hex “D” Type Flip-Flop
inary wi Binary with Asynch
%Ieaary with Synchronous Clea¥ ynchronous CD40174B  (Page 445)
FUMCTION SELECT INPUTS
FUNCTON SELECT
S0|51|$2)s3 INPUTS
4 2
ol - Qi $0{S1152|53
] .2 LLEE
0 L4 ouTPYY AC 2 9 Fo
5 7 "’"“ .« F3 | FuNCTION T ] T
D2 ez T8 Q2 p—— worp | A 33 | 0_Fi| oureyr
o 3 73 A A2 2 1 F2 [FuNCTION
2 e . 14_ach counmne :s_L [ e
D /3 N o -o'-n ona ':;:;f .: z; 14 2. co;:urmt
WORD, | =y
pa 2 Trralia 94 o e He Tt
'L caray " f} Lou Naman Y
(;.?'o:m!_ S ooTRaTs carny m——qﬁ" ~ — AxERD
cLock 2 Vgg:8 PRy oot = oShmmy
— |
AR — - .
CLE VDD_;fcs—Msos Medha [
Quad “D"-Type Flip-Flop 4-Bit Arithmetic Logic Unit
CD401758  (Page 449) Active-Low Data Active-High Data
CD40181B  (Page 455)
(1] 3 PRESET
_ ““OI ENABLE ’—I“ RESET
- '—( ] I
64 14 Y 12 o 3 5
2 —0 gz 2 g2 o] a0
—_ 8 | — M= 14
63 —O —— Cnax 3y 15 a3 o = LTQ'
— 4 e Cpty e L 0s DZ—: :—02
ko 2 g 1 chez cLock up 12 sorrow S H2 o3
54 70 cLock pown 4 12 Camrmy INLEFT 7]
1= 15
P2 —=( 14 SHIFT
— 7 - RESET vpp* '6 iy RIGHT 2]
F—£g > F vao.8
c . mooe [So 9
CARRY IN Cn I3] 0 5 92CS- 2796 IR SELECT T 5, o Vpp 16
S Vss <8
Vpp* 6 Presettable Up/Down Counter u
vs3*8 92CS-24826R! (Dual Clock with Reset) CLOCK 3275 24822R2
CD401 5
Look-Ahead Carry Generator 40 92; {Page 484) 5 ia-'an Lllnlv:rsal Bidirectional Shift
egister with Asynchronous Master Reset
CD401828  (Page 460) CD40193E  (Page 464) 9 y ese
Binary CD40184B  (Page 394)
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ouTPUT

WRITE
ENABLE ENABLE A BISABLE
DATA |5o—-{>@
INPUTS 1.5 ]3 ‘
00 22 4 a0 S |
19 5 o >C
b= 29 | worp a ' Vop
18 6 I
02— |I=—q2 | oUTPUT Al <
2 d 2 0> 8 s
03— a3
8 L1}
WRITE 0 ——— I } Os
WRITE | —2 o QDI :q
14 122 0 3 v,
READ 1A ——| P ss
READ 08 —2] 2_°' | woRo B Az
€ g2 [ ouTPUT s O— | |
READ 18 — 1 a3 e S 1} | D2
R 10 a3 3 ADDITIONAL IDENTICAL CIRCUITS 7
READ 08 — 03
D 92C5-28349R) 02 03
s O— 9
YDp*2% ¢clock  ENABLE 8 a4
veg:12 W O—|
84 De
o 3 O— 2
-4 Multiport Register . N
4 po! ot Quad 2-Line-to-1-Line
CD40208B (Page 469) Data Selector/Multiplexer 92cM-28741R1
CD40257B (Page 474)
Voo ANALOG DIGITAL
® SuPPLY &3 Vaa vop +®@ suppLy
in ——(®)OVERFLOW B) OVERFLOW
REF+ (B ! —Q@ uss mee
l——@e-8IT D s-aiT
PARALLEL (6) PARALLEL
OUTPUT ® OUTPUT
DECODER OECODER
Loge @ W S
| .b sTORAGE —®) LsB STORAGE
\ 1 REGISTER REGISTER [—(
R @—'l [} —-(:) LSB
|CENTER |
| é | -
| g ! @ cEt —@CE
e 1 ~N —@ ce2
—(®) cE2
Qnu'ro BALANCE (‘
AUTO BALANCE
Vgs COMPARATORS COMPARATORS
b & & RS D,
GROU
ZER ® ® 92¢5-36861 ® ® ® ®
Zener Vgg CLOCK PHASE REF- AGND CLOCK PHASE —REF vss
92¢$-36882
8-Bit Flash A/D Converter 8-Bit Flash A/D Converter
CA3300 (Page 620) CA3308 (Page 631)
CA3308A (Page 631)
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Cross-Reference Guide

This guide provides a quick reference to a wide variety of industry CMOS logic
integrated circuits that can be repiaced by RCA types.

The RCA types listed as replacements are electrically and mechanically equivalent to
the corresponding industry types and can be used as direct replacements in most
applications. The recommendations are based on the electrical and mechanical data
published by various solid-state device manutacturers.

Betore substituting any replacement type in a particular application, the user §hould
review the operating conditions of the particuiar application with the specifications of

the type he is planning to use as the substitute type.

RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
CD4000CN CD4000AE CD4010MJ CD4010AF CD4017BMD CD4017BD
CD4000MD CD4000AD CD4011BCJ CD4011BF CD4017BMY CD40178BF
CD4000MJ CD4000AF CD4011BCN CD4011BE CD4018BCN CD4018BE
CD4001BCJ CD4001BF CD4011BMD CD4011BD CD4018BMD CD40188BD
CD4001BCN CD4001BE CD4011BMJ CD4011BF CDh4ot8BMJ CD4018BF
CD4001BMD CD4001BD CD4012BMD CD4012BD CD4019BCJ CD4018BF
CD4001BMJ CD4001BF CD4012CN CD4012AE CD4019BCJ CD4019BE
CD4002BCJ CD4002BE CD4012MD CD4012AD CD4019BMD CD4019BD
CD4002BCN CD4002BE CD4012MJ CD4012AF CD40198MJ CD4019BF
CD4002BMD CD4002BD CD4013BCJ CD4013BF CD4020BCJ CD4020BF
CD4002BMJ CD4002BF CD4013BCN CD4013BE CD4020BCN CD4020BE
CD4002CN CD4002AE CD4013BMD CD4013BD CD4020BMD CD4020BD
CD4002MD CD4002AD CD4013BMJ CD4013BF CD4020BMJ CD4020BF
CD4002MJ CD4002AF CD4014BCJ CD4014BF CD4021BCJ CD4021BF
CD4006BCJ CD4006BF CD4014BMD CD4014BD CD4021BCN CD4021BE
CD4006BCN CD4006BE CD4014BMJ CD4014BF CD4021BMD CD4021BD .
CD4006BMD CD4006BD CD4014CN CD4014AE CD4021BMJ CD4021BF
CD4006BMJ CD4006BF CD4014MD CD4014AD CD4021CN CD4021AE
CDA4006CN CD4006AE CD4014MJ CD4014AF CD4021MD CD4021AD
CD4006MD CD4006AD CD4015BCJ CD4015BF CD4021MJ CD4021AF
CD4006MJ CDA4006AF CD4015BCN CD4015BE CD4022BCJ CD4022BF
CD4007CN CD4007 AE CD4015BMD CD4015BD CD4022BCN CD4022BE
CD4007MD CD4007AD CD4015BMJ CD4015BF CD4022BMD CD4022BD
CD4007MJ CD4007AF CD4015CN CD4015AE CD4022BMJ CD4022BF
CD4007UBMD CD4007UBD CD4015MD CD4015AD CD4023BCJ CD4023BF
CD4007UBCN CD4007UBE CD4015MJ CD4015AF CD4023BCN CD4023BE
CD4008BCJ CD4008BF CD4016BCJ CD4016BF CD4023BMD CD4023BD
CD4008BCN CD4008BE CD4016BCN CD4016BE CD4023BMJ CD4023BF
CD4008BMD CD4008BD CD4016BMD CD4016BD CD4023CN CD4023AE
CD4008BMJ CD4008BF CD4016BMJ CD4016BF CD4023MD CD4023AD
CDA4009CN CD4009AE CD4016CN CD4016AE CD4023MJ CD4023AF
CD4009MD CD4009AD CD4016MD CD4016AD CD4024BCJ CD4024BF
CD4009MJ CDA4009AF CD4016MJ CD4016AF CD4024BCN CD4024BE
CD4010CN CD4010AE CD4017BCJ CD4017BF CD4024BMD CD4024BD
CD4010MD CD4010AD CD4017BCN CD4017BE CD4024BMJ CD4024BF
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Cross-Reterence Guide

RCA RCA RCA

Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
CD4025BCJ CD4025BF CD4046BCN CD4046BE CD4073BCJ CD4073BF
CD4025BCN CD4025BE CD4046BMD CD4046BD CD4073BCN CD4073BE
CD4025BMD CD40258D CD4046BMJ CD4046BF CD4073BMD CD4073BD
CD4025BMJ CD4025BF CD4047BCN CD4047BE CD4073BMJ CD4073BF
CD4025CN CD4025AE CD4047BMD CD40478D CD40758CJ CD4075BF
CD4025MD CD4025AD CD4047BMJ CD40478F CD4075BCN CD4075BE
CD4025M CD4025AF CD4048BCJ CD4048BF CD4075BMD CD4075BD
CD4027BCJ CD40278F CD4048BCN CD4048BE CD4075BMJ CD4075BF
CD4027BCN CD4027BE CD4048BMD CD4048BD CD4076BCJ CD4076BF
CD4027BMD CD40278D CD4048BMJ CD4048BF CD4076BCN CD4076BE
CD4027BMJ CD40278BF CD4049BMD CD4049UBD CD4076BMD CD4076BD
CD4027DM CD40278BD CD4049BPC CD4049UBE CD4076BMJ CD4076BF
CD4028BCJ CD4028BF CD4049CN CD4049AE CD4081BCJ CD4081BF
CD4028BCN CD4028BE CD4049MD CD4049AD CD4081BCN CD4081BE
CD4028BMD CD4028BD CD4049MJ CD4049AF CD4081BMD CD4081BD
CD4028BMJ CD4028BF CD4050BCJ CD4050BF CD4081BMJ CD4081BF
CD4029BCJ CD4029BF CD4050BCN CD4050BE CD4089BCJ CD4089BE
CD4029BCN CD4029BE CD4050BMD CD4050BD CD4089BMD CD4089BD
CD4029BMD CD4029BD CD4050BMJ CD4050BF CD4089BMJ CD4089BF
CD4029BMJ CD4029BF CD4051BCJ CD4051BF CD4093BCJ CD4093BF
CD4030BMD CD4030BD CD4051BMD CD40518D CD4093BCN CD4093BE
CD4030MD CD4030AD CD4051BMJ CD4051BF CD4093BMD CD4093BD
CD4030MJ CD4039AF CD4052BCJ CD4052BF CD4093BMJ CD4093BF
CD4031BCN CD4031BE CD4052BCN CD4052BE CD4099BCJ CD4099BF
CD4031BDM CD4031BD CD4052BMD CD4052BD CD4099BCN CD4099BE
CD4031BMD CD4031BD CD4052BMJ CD4052BF CD4099BMD CD4099BD
CD4031BMJ CD4031BF CD4053BCJ CD4053BF CD4099BMJ CD4099BF
CD4034BCN CD4034BE CD4053BCN CD4053BE CD4503BCJ CD4503BF
CD4034BMD CD4034BD CD4053BMD CD40538BD CD4503BCN CD4503BE
CD4034BMJ CD40348BF CD4053BMJ CD4053BF CD4503BMJ CD4503BF
CD4035BCN CD4035BE CD4060BCJ CD4060BF CD4503BMD CD4503BD
CD4035BMD CD40358D CD4060BCN CD4060BE CcD4510BCJ CD45108BF
CD4035BMJ CD40358BF CD4060BMD CD4060BD CD4510BCN CD4510BE
CD4040BCJ CD40408BF CD4060BMJ CD4060BF CD4510BMD CD4510BD
CD4040BCN CD4040BE CD4066BCJ CD4066BF CD4510BMJ CD4510BF
CD4040BMD CD4040BD CD4066BCN CD4066BE CD4511BCJ CD4511BF
CD4040BMJ CD4040BF CD4066BMD CD4066BD CD4511BCN CD4511BE
CD4041BMD CD4041UBD CD4066BMJ CD4066BF CD4511BMD CD45118D
CD4041CJ CD4041UBF CD4066BPC CD4066BE CcD4512BCJ CD4512BF
CD4041CN CD4041AE CD4069CN CD4069AE CD4512BCN CD4512BE
CD4041MD CD4041AD CD4069MD CD4069AD CD4512BMD CD4512BD
CD4041MJ CDA4041AF CD4069MJ CD4069AF . cD4512BMY CD4512BF
CD4042BCJ CD4042BF CD4069UBMD CD4069UBD CD4514BCJ CD4514BF
CD4042BCN CD4042BE CD4070BCJ CD4070BF CD4514BCN CD4514BE
CD4042BMD CD4042BD CD4070BCN CD4070BE CD4514BMD CD4514BD
CD4042BMJ CD4042BF CD4070BMD CD4070BD CD4514BMJ CD4514BF
CD4043BMD CD4043BD CD4070BMJ CD4070BF CD4515BCJ CD4515BF
CD4043CN CDA4043AE CDA4070CN CDA4070AE CD4515BCN CD4515BE
CD4043MD CD4043AD CD4070MD CD4070AD CD4515BMD CD45158D
CD4043MJ CD4043AF CD4070MJ CD4070AF CD4515BMJ CD4515BF
CD4044BMD CD4044BD CD4071BCJ CD4071BF CD4516BCJ CD4516BF
CD4044CN CD4044AE CD4071BCN CD4071BE CD4516BCN CD4516BE
CD4044MD CD4044AD CD4071BMD CD4071BD CD4516BMD CD4516BD
CD4044MJ CD4044AF CD4071BMJ CD4071BF CD4516BMJ CD4516BF
CD4045BMD CD40458D CD4072BMD CD4072BD CD4518BCJ CD4518BF
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CD4518BCN CD4518BE CD40175BCN CD40175BE F4021BDM CD4021BF
CD4518BMD CcD4518BD CD40192BCJ CD40192BF F4021BPC CD4021BE
CD4518BMJ CD45188F CD40192BCN CD40192BE F40228DC CD4022BF
CD4520BCJ CD4520BF CD40192BMD CD40192BD F4022BDM CD4022BF
CD45208CN CD4520BE CD40192BMJ CD40192BF F4022BPC CD4022BE
CD4520BMD CD4520BD CD40193BCJ CD40193BF F4023BDC CD4023BF
CD4520BMJ CD4520BF CD40193BCN CD40193BE F4023BDM CD4023BF
CD4527BCJ CD4527BF CD40193BMD CD40193BD F4023BPC CD4023BE
CD4527BCN CD4527BE CD40193BMJ CD40193BF F4024BDC CD4024BF
CD45278MD CD45278D F4001BDC CD4001BF F4024BDM CD4024BF
CD4528BCJ CD4528BF F4001BDM CD4001BF F4024BPC CD4024BE
CD4528BCN CD4528BE F4001BPC CD4001BE F4025BDC CD4025BF
CD4528BMD CD4528BD F4002BDC CD4002BF F4025BDM CD4025BF
CcD4528BMJ CD4528BF F4002BDM CD4002BF F4025BPC CD4025BE
CD4538BCJ CD4538BF F4002BPC CD4002BE F40278DC CD4027BF
CD4538BCN CD4538BE F4006BDC CD4006BF F4027BDM CD4027BF
CD4538BCN CD4538BE F4006BDM CD4006BF F4027BPC CD4027BE
CD4538BMD CD45388BD F4006BPC CD4006BE F4028BDC CD4028BF
CD4538BMJ CD4538BF F4007UBDC CD4007UBF F4028BDM CD4028BF
CD4543BCJ CD4543BF F4007UBDM CD4007UBF F4028BPC CD4028BE
CD4543BCN CD4543BE F4007UBPC CD4007UBE F4029BDC CD4029BF
CD4543BMD CD4543BD F4008BDC CD4008BF F4029BDM CD4029BF
CD4543BMJ CD4543BF F4008BDM CD4008BF F4029BPC CD4029BE
CD4724BCJ CD4724BF F4008BPC CD4008BE F4030BDC CD4030BF
CD4724BCN CD4724BE F4011BDC CD4011BF F4030BDM CD40308BF
CD4724BMD CD4724BD F4011BDM CD4011BF F4030BPC CD4030BE
CD4724BMJ CD4724BF F4011BPC CD4011BE F4031BDC CD4031BF
CD40106BCJY CD40106BF F4012BDC CD4012BF F4031BDM CD4031BF
CD40106BCN CD40106BE F40128DM CD4012BF F4031BPC CD4031BE
CD40106BMD CD40106BD F4012BPC CD4012BE F4034BDC CD4034BF
CD40106BMJ CD40106BF F4013BDC CD4013BF F4034BDM CD4034BF
CD40160BCJ CD40160BF F4013BDM CD4013BF F4034BPC CD4034BE
CD40160BCN CD40160BE F4013BPC CD4013BE F4035BDC CD4035BF
CD40160BMD CD40160BD F4014BDC CD4014BF F4035BDM CD4035BF
CD40160BMJ CD40160BF F4014BDM CD4014BF F4035BPC CD4035BE
CD40161BCJ CD40161BF F4014BPC CD4014BE F4040BDC CD4040BF
CD40161BCN CD40161BE F4015BDC CD4015BF F4040BDM CD4040BF
CD401618MD CD40161BD F4015BDM CD4015BF F4040BPC CD4040BE
CD40161BMJ CD40161BF F4015BPC CD4015BE F4041BDC CD4041BF
CD40162BCJ CD40162BF F4016BDC CD4016BF F4041BDM CD4041BF
CD40162BCN CD40162BE F4016BDM CD4016BF F4041BPC CD4041BE
CD40162BMD CD40162BD F4016BPC CD4016BE F4042BDC CD4042BF
CD40162BMJ CD40162BF F4017BDC CD4017BF F4042BDM CD4042BF
CD40163BCJ CD40163BF F4017BDM CD4017BF F4042BPC CD4042BE
CD40163BCN CD40163BE F4017BPC CD4017BE F4043BDC CD4043BF
CD40163BMD CD40163BD F4018BDC CD4018BF F4043BDM CD4043BF
CD40163BMJ CD40163BF F4018BDM CD4018BF F4043BPC CD4043BE
CD40174BCJ CD40174BF F4018BPC CD4018BE F4044BDC CD4044BF
CD40174BCJ CD40174BF F4019BDC CD4019BF F4044BDM CD4044BF
CD40174BCN CD40174BE F4019BDM CD4019BF F4044BPC CD4044BE
CD40174BMD CD40174BD F4019BPC CD4019BE F4045BDC CD4045BF
CD40174BMJ CD40174BF F4020BDC CD4020BF F4045BDM CD4045BF
CD40175BCJ CD40175BF F4020BDM CD4020BF F4045BPC CD4045BE
CD40175BMD CD40175BD F4020BPC CD4020BE F4046BDC CD4048BF
CD40175BMJ CD40175BF F4021BDC CD4021BF F4046BDM CD4046BF
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F4046BPC CD4046BE F4081BDC CD4081BF F4556BDM CD4556BF
F4047BDC CD4047BF F4081BDM CD4081BF F4556BPC CD4556BE
F4047BDM CD4047BF F4081BPC CD4081BE F4581BDC CD40181BF
F4047BPC CD4047BE F4082BDC CD4082BF F4581BDM CD40181BF
F4049BDC CD4049UBF F4082BDM CD4082BF F4581BPC CD40181BE
F4049BDM CD4049uUBF F4082BPC CD4082BE F4582BDC CD40182BF
F4049BPC CD4049UBF F4085BDC CD4085BF F4582BDM CD40182BF
F4050BDC CD4050BF F4085BDM CD4085BF F4582BPC CD40182BE
F40508BDM CD4050BF F4085BPC CD4085BE F4724BDC CD4724BF
F4050BPC CD4050BE F4086BDC CD4086BF F4724BDM CD4724BF
F4051BDC CD4051BF F4086BDM CD4086BF F4724BPC CD4724BE
F4051BDM CD4051BF F4086BPC CD4086BE F40160BDC CD40160BF
F4051BPC CD4051BE F4093BDC CD4093BF F40160BDM CD40160BF
F4052BCD CD4052BF F4093BDM CD4093BF F40160BPC CD40160BE
F4052BDM CD4052BF F4093BPC CD4093BE F40161BDC CD40161BF
F4052BPC CD4052BE F4510BDC CD4510BF F40161BDM CD40161BF
F4053BDC CD4053BF F4510BDM CD4510BF F40161BPC CD40161BE
F4053BDM CD4053BF F4510BPC CD4510BE F40162BDC CD40162BF
F4053BPC CD4053BE F4511BDC CD4511BF F40162BDM CD40162BF
F4066BDC CD4066BF F4511BDM CD4511BF F40162BPC CD40162BE
F4066BDM CD4066BF F4511BPC CD4511BE F40163BDC CD40163BF
F4066BPC CD4066BE F4512BDC CD4512BF F40163BDM CD40163BF
F4067BDC CD4067BF F4512BDM CD4512BF F40163BPC CD40163BE
F4067BDM CD4067BF F4512BPC CD4512BE F40174BDC CD40174BF
F4067BPC CD4067BE F4514BDC CD4514BF F40174BDM CD40174BF
F4068BDC CD4067BF F4514BDM CD4514BF F40174BPC CD40174BE
F4068BDM CD4067BF F4514BPC CD4514BE F40175BDC CD40175BF
F4068BPC CD4067BE F4515BDC CD4515BF F40175BDM CD40175BF
F4069UBDC CD4069UBF F45158BDM CD4515BF F40175BPC CD40175BE
F4069UBDM CD4069UBF F4515BPC CD4515BE F40192BDC CD40192BF
F4069UBPC CD4069UBE F4516BDC CD4516BF F40192BDM CD40192BF
F4070BDC CD4070BF F4516BDM CD4516BF F40192BPC CD40192BE
F4070BDM CD4070BF F4516BPC CD4516BE F40193BDC CD40193BF
F4070BPC CD4070BE F4518BDC CD4518BF F40193BDM CD40193BF
F4071BDC CD4071BF F4518BDM CD4518BF F40193BPC CD40193BE
F4071BDM CD4071BF F4518BPC CD4518BE HCF40008D CD4000BD
F4071BPC CD4071BE F4520BDC CD4520BF HCF4000BE CD4000BE
F4072BDC CD4072BF F4520BDM CD4520BF HCF4000BF CD4000BF
F4072BDM CD4072BF F4520BPC CD4520BE HCF40018D CD4001BD
F4072BPC CD4072BE F4527BDC CD4527BF HCF4001BE CD4001BE
F4073BDC CD4073BF F4527BDM CD45278BF HCF4001BF CD4001BF
F4073BDM CD4073BF F4527BPC CD4527BE HCF4001BE CD4001BE
F4073BPC CD4073BE F4532BDC CD4532BF HCF4002BD CD4002BD
F4075BDC CD4075BF F4532BDM CD4532BF HCF4002BF CD4002BF
F4075BDM CD4075BF F4532BPC CD4532BE HCF4002BE CD4002BE
F4075BPC CD4075BE F4538BDC CD4538BF HCF4006BD CD4006BD
F4076BDC CD4076BF F4538BDM CD4538BF HCF4006BF CD4006BF
F4076BDM CD4076BF F4538BPC CD4538BE HCF4007UBD CD4007UBD
F4076BPC CDA4076BE F4543BDC CD4543BF HCF4007UBE CD4007UBE
F4077BDC CD4077BF F4543BDM CD4543BF HCF4007UBF CD4007UBF
F4077BDM CD4077BF F4543BPC CD4543BE HCF4008BD CD4008BD
F4077BPC CD4077BE F4555BDC CD4555BF HCF4003BE CD4008BE
F4078BDC CD4078BF F4555BDM CD4555BF HCF4008BF CD4008BF
F4078BDM CD4078BF F4555BPC CD4555BE HCF4011BD CD4011BD
F4078BPC CD4078BE F4556BDC CD4556BF HCF4011BE CD4011BE
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HCF4011BF CD4011BF HCF4030BD CD4030BD HCF4052BE CD4052BE
HCF4012BD CD4012BD HCF4030BE CD4030BE HCF4052BF CD4052BF
HCF4012BE CD4012BE HCF4030BF CD4030BF HCF4053BD CD4053BD
HCF4012BF CD4012BF HCF4031BD CD4031BD HCF4053BE CD4053BE
HCF4013BD CD4013BD HCF4031BE CD4031BE HCF4053BF CD4053BF
HCF4013BE CD4013BE HCF4031BF CD4031BF HCF4054BD CD4054BD
HCF4013BF CD4013BF HCF4032BD CD4032BD HCF4054BE CD4054BE
HCF4014BD CD4014BD HCF4032BE CD4032BE HCF4054BF CD4054BF
HCF4014BE CD4014BE HCF4032BF CD4032BF HCF4055BD CD4055BD
HCF4014BF CD4014BF HCF4033BD CD4033BD HCF4055BE CD4055BE
HCF4015BD CD4015BD HCF4033BE CDA4033BE HCF4055BF CD4055BF
HCF4015BE CD4015BE HCF4033BF CDA4033BF HCF4056BD CD4056BD
HCF4015BF CD4015BF HCF4034BD CD4034BD HCF4056BE CD4056BE
HCF4016BD CD4016BD HCF4034BE CD4034BE HCF4056BF CD4056BF
HCF4016BE CD4016BE HCF4034BF CD4034BF HCF4060BD CD4060BD
HCF4016BF CD4016BF HCF4035BD CD40358D HCF4060BE CD4060BE
HCF4017BD CD40178BD HCF4035BE CD4035BE HCF4060BF CD4060BF
HCF4017BE CD4017BE HCF4035BF CD4035BF HCF4063BD CD4063BD
HCF4017BF CD4017BF HCF4040BD CD4040BD HCF4063BE CD4063BE
HCF4018BD CD4018BD HCF4040BE CD4040BE HCF4063BF CD4063BF
HCF4018BE CD4018BE HCF4040BF CD4040BF HCF4066BD CD4066BD
HCF4018BF CD4018BF HCF4041UBD CD4041UBD HCF4066BE CD4066BE
HCF4018BD CD4019BD HCF4041UBE CD4041UBE HCF4066BF CD4066BF
HCF4019BE CD4019BE HCF4041UBF CD4041UBF HCF4067BD CD4067BD
HCF4019BF CD4019BF HCF4042BD CD40428D HCF4067BE CD4067BE
HCF4020BD CD4020BD HCF4042BE CD4042BE HCF4067BF CD4067BF
HCF4020BE CD4020BE HCF4042BF CD4042BF HCF4068BD CD4068BD
HCF4020BF CD4020BF HCF4043BD CDA4043BD HCF4068BE CD4068BE
HCF4021BD CD4021BD HCF4043BE CD4043BE HCF4068BF CD4068BF
HCF4021BE CD4021BE HCF4043BF CD4043BF HCF4069UBD CD4069UBD
HCF4021BF CD4021BF HCF4044BD CD4044BD HCF4069UBE CD4069UBE
HCF4022BD CD4022BD HCF4044BE CD4044BE HCF4069UBF CD4069UBF
HCF4022BE CD4022BE HCF4044BF CD4044BF HCF4070BD CD4070BD
HCF4022BF CD4022BF HCF4045BD CD4045BD HCF4070BE CD4070BE
HCF4023BD CD4023BD HCF4045BE CD4045BE HCF4070BF CD4070BF
HCF4023BE CD4023BE HCF4045BF CD4045BF HCF4071BD CD4071BD
HCF4023BF CD4023BF HCF4046BD CD4046BD HCF4071BE CD4071BE
HCF4024BD CD4024BD HCF4046BE CD4046BE HCF4071BF CD4071BF
HCF4024BE CD4024BE HCF4046BF CD4046BF HCF4072BD CD4072BD
HCF4024BF CD4024BF HCF4047BD CD4047BD HCF4072BE CD4072BE
HCF4025BD CD4025BD HCF4047BE CD4047BE HCF4072BF CD4072BF
HCF4025BE CD4025BE HCF4047BF CD40478F HCF4073BD CD40738D
HCF4025BF CD4025BF HCF4048BD CD4048BD HCF4073BE CD4073BE
HCF4026BD CD4026BD HCF4048BE CD4048BE HCF4073BF CD4073BF
HCF4026BE CD4026BE HCF4048BF CD4048BF HCF4075BD CD4075BD
HCF4026BF CD4026BF HCF4049UBD CD4049UBD HCF4075BE CD4075BE
HCF4027BD CD40278BD HCF4049UBE CD4048UBE HCF4075BF CD4075BF
HCF4027BE CD4027BE HCF4043UBF CD4043UBF HCF4076BD CD4076BD
HCF4027BF CD4027BF HCF4050BD CD4050BD HCF4076BE CD4076BE
HCF4028BD CD4028BD HCF4050BE CD4050BE HCF4076BF CD4076BF
HCF4028BE CD4028BE HCF40508BF CD4050BF HCF4077BD CD40778D
HCF40288F CD4028BF HCF4051BD CD40518BD HCF4077BE CD4077BE
HCF4029BD CD40298D HCF4051BE CD4051BE HCF4077BF CD4077BF
HCF4029BE CD4029BE HCF4051BF CD4051BF HCF4078BD CD40788D
HCF4029BF CD4029BF HCF40528BD CD4052BD HCF4078BE CD4078BE
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HCF4078BF CD4078BF HCF4515BD CD4515BD HEF40158 CD4015BE
HCF40818D CD4081BD HCF4515BE CD4515BE HEF4016B CD4016BE
HCF4081BE CD4081BE HCF4515BF CD4515BF HEF4017B CD4017BE
HCF4081BF CD4081BF HCF45168D CD4516BD HEF4018B CD4018BE
HCF4082BD CD4082BD HCF4516BE CD4516BE HEF40198 CD4019BE
HCF4082BE CD4082BE HCF4516BF CD4516BF HEF4020B CD4020BE
HCF4082BF CD4082BF HCF4518BD CD4518BD HEF4021B CD4021BE
HCF4085BD CD4085BD HCF4518BE CD4518BE HEF4022B CD4022BE
HCF4085BE CD4085BE HCF4518BF CD4518BF HEF4023B CD4023BE
HCF4085BF CD4085BF HCF4520BD CD4520BD HEF4024B CDA4024BE
HCF4086BD CD4086BD HCF4520BE CD4520BE HEF4025B CD4025BE
HCF4086BE CD4086BE HCF4520BF CD4520BF HEF4027B CD4027BE
HCF4086BF CD4086BF HCF4527BD CD45278D HEF4028B CD4028BE
HCF4089BD CD4089BD HCF4527BE CD4527BE HEF40298 CD4029BE
HCF4089BE CD4089BE HCF45278BF CD4527BF HEF4030B CD4030BE
HCF4089BF CD4089BF HCF4532BD CD4532BD HEF4031B CD4031BE
HCF4093BD CD4093BD HCF4532BE CD4532BE HEF4035B CD4035BE
HCF4093BE CD4093BE HCF4532BF CD4532BF HEF4040B CD4040BE
HCF4093BF CD4093BF HCF4555BD CD4555BD HEF4041B CD4041BE
HCF40948D CD4094BD HCF4555BE CD4555BE HEF4042B CD4042BE
HCF4094BE CD4094BE HCF4555BF CD4555BF HEF40438 CD4043BE
HCF4094BF CD4094BF HCF4556BD CD4556BD HEF4044B CD4044BE
HCF4095BD CD4095BD HCF4556BE CD4556BE HEF4046B CD4046BE
HCF4095BE CD4095BE HCF4556BF CDA4556BF HEF40478 CD4047BE
HCF4095BF CD4095BF HD145038 CD4503BE HEF4049B CD4049UBE
HCF4096BD CD4096BD HD14541B CD4541BE HEF4050B CD4050BE
HCF4096BE CD4096BE HD174C04 CD40968BD HEF4051B CD4051BE
HCF4096BF CD4096BF HD174C14 CD40106BD HEF4052B CD4052BE
HCF4097BD CD4097BD HD174C86 CD4030BD HEF40538 CD4053BE
HCF4097BE CD4097BE HD174C86 CD4070BD HEF4059B CD4059BE
HCF4097BF CD4097BF HD374C04 CD4069BE HEF4060B CD4060BE
HCF4098BD CD4098BD HD374C14 CD40106BE HEF4066B CD4066BE
HCF4098BE CD4098BE HD374C160 CD40160BE HEF4067B CD4067BE
HCF4098BF CD4098BF HD374C161 CD40161BE HEF4068B CD4068BE
HCF4099BD CD4099BD HD374C162 CD40162BE HEF4069UB CD4069UBE
HCF4099BE CD4099BE HD374C163 CD40163BE HEF4070B CD4070BE
HCF4099BF CD4099BF HD374C164 CD4015BE HEF4071B CD4071BE
HCF4502BD CD4502BD HD374C165 CD4021BE HEF4072B CD4072BE
HCF4502BE CD4502BE HD374C173 CD4076BE HEF4073B CD4073BE
HCF45028F CD4502BF HD374C174 CD40174BE HEF40758B CD4075BE
HCF4508BD CD4508BD HD374C192 CD40192BE HEF4076B CD4076BE
HCF4508BE CD4508BE HD374C193 CD40193BE HEF4077B CD4077BE
HCF4508BF CD4508BF HEF4000B CD4000BE HEF4078B CD4078BE
HCF4510BD CcD45108BD HEF4000BD CD4000BE HEF4081B CD4081BE
HCF4510BE CD4510BE HEF4001B CD4001BE HEF4082B CD4082BE
HCF4510BF CD4510BF HEF4001UB CD4001UBE HEF4085B CD4085BE
HCF45118D CD4511BD HEF4002B CD4002BE HEF4086B CD4086BE
HCF4511BE CD45118BE HEF40068 CD4006BE HEF4093B CD40938E
HCF4511BF CD4511BF HEF4007UB CD4007UBE HEF4094B CD4094BE
HCF4512BD CD4512BD HEF4008B CD4008BE HEF4502B CD4502BE
HCF4512BE CD4512BE HEF4011B CD4011BE HEF45088B CD4508BE
HCF4512BF CD4512BF HEF4011UB CD4011UBE HEF4510B CD4510BE
HCF4514BD CD4514BD HEF4012B CD4012BE HEF4511B CD4511BE
HCF4514BE CD4514BE HEF4013B CD4013BE HEF4512B CD4512BE
HCF4514BF CD4514BF HEF4014B CD4014BE HEF45148 CD4514BE
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HEF45158 CD4515BE MC14010BCP CD4010BE MC14025UBAL CD4025UBF
HEF4516B CD4516BE MC14011BAL CD4011BF MC14025UBCL CD4025UBF
HEF4517B CD4517BE MC14011BCL CD4011BF MC14025UBCP CD4025UBE
HEF4518B CD4518BE MC14011BCP CD4011BE MC14027BAL CD4027BF
HEF4520B CD4520BE MC14011UBAL CD4011UBF MC14027BCL CD4027BF ¢
HEF45278 CD4527BE MC14011UBCL CD4011UBF MC14027BCP CD4027BE
HEF4532B CD4532BE MC14011UBCP CD4011UBE MC14028BAL CD4028BF
HEF4538B CD4538BE MC14012BAL CD4012BF MC14028BCL CD4028BF
HEF4541B CD4541BE MC14012BCL CD4012BF MC14028BCP CD4028BE
HEF4543B CD4543BE MC14012BCP CD4012BE MC14029BAL CD4029BF
HEF4555B CD4555BE MC14012UBAL CD4012UBF MC14029BCL CD4029BF
HEF4556B CD4556BE MC14012UBCL CD4012UBF MC14029BCP CD4029BE
HEF4585B CD4585BE MC14012UBCP CD4012UBE MC14032BAL CD4032BF
HEF4724B CD4724BE MC14013BAL CD4013BF MC14032BCL CD4032BF
HEF40160B CD40160BE MC14013BCL CD4013BF MC14032BCP CD4032BE
HEF40161B CD40161BE MC14013BCP CD4013BE MC14034BAL CD4034BF
HEF40162B CD40162BE MC14014BAL CD4014BF MC14034BCL CD4034BF
HEF40163B CD40163BE MC14014BCL CD4014BF MC14034BCP CD4034BE
HEF40174B CD40174BE MC14014BCP CD4014BE MC14035BAL CD4035BF
HEF40175B CD40175BE MC14015BAL CD4015BF MC14035BCL CD4035BF
HEF40192B CD40192BE MC14015BCL CD4015BF MC14035BCP CD4035BE
HEF40193B CD40193BE MC14015BCP CD4015BE MC14038BAL CD4038BF
HEF40194B CD40194BE MC14016BAL CD4016BF MC14038BCL CD4038BF
MC14000BAL CD4000BF MC14016BCL CD4016BF MC14038BCP CD4038BE
MC14000BCL CD4000BF MC14016BCP CD4016BE MC14040BAL CD4040BF
MC14000BCP CD4000BE MC14017BAL CD4017BF MC14040BCL CD4040BF
MC14000UBAL CD4000UBF MC14017BCL CD4017BF MC14040BCP CD4040BE
MC14000UBCL CD4000UBF MC14017BCP CD4017BE MC14042BAL CD4042BF
MC14000UBCP CD4000UBE MC14018BAL CD4018BF MC14042BCL CD4042BF
MC14001BAL CD40018BF MC14018BCL CD4018BF MC14042BCP CD4042BE
MC14001BCL CD4001BF MC14018BCP CD4018BE MC14043BAL CD4043BF
MC14001BCP CD4001BE MC14019BAL CD4019BF MC14043BCL CD4043BF
MC14001UBAL CD4001UBF MC14019BCL CD4019BF MC14043BCP CD4043BE
MC14001UBCL CD4001UBF MC14019BCP CD4019BE MC14044BAL CD4044BF
MC14001UBCP CD4001UBE MC14020BAL CD4020BF MC14044BCL CD4044BF
MC14002BAL CD4002BF MC14020BCL CD4020BF MC14044BCP CD4044BE
MC14002BCL CD4002BF MC14020BCP CD4020BE MC14046BAL CD4046BF
MC14002BCP CD40028E MC14021BAL CD4021BF MC14046BCL CD4046BF
MC14002UBAL CD4002UBF MC14021BCL CD4021BF MC14046BCP CD4046BE
MC14002UBCL CD4002UBF MC14021BCP CD4021BE MC14049UBAL CD4049UBF
MC14002UBCP CD4002UBE MC14022BAL CD4022BF MC14049UBCL CD4049UBF
MC14006BAL CD40068F MC14022BCL CD4022BF MC14049UBCP CD4049UBE
MC140068CL CD4006BF MC14022BCP CD4022BE MC14050BAL CD4050BF
MC14006BCP CD4006BE MC14023BAL CD4023BF MC14050BCL CD40508F
MC14007BCL CD4007UBF MC14023BCL CD4023BF MC14050BCP CD4050BE
MC14007UBAL CD4007UBF MC14023BCP CD4023BE MC14051BAL CD4051BF
MC14007UBCL CD4007UBF MC14023UBAL CD4023UBF MC14051BCL CD4051BF
MC14007UBCP CD4007UBE MC14023UBCL CD4023UBF MC14051BCP CD4051BE
MC14008BAL CD4008BF MC14023UBCP CD4023UBE MC14052BAL CDA4052BF
MC14008BCL CD4008BF MC14024BAL CD4024BF MC14052BCL CD4052BF
MC14008BCP CD4008BE MC14024BCL CD4024BF MC14052BCP CD4052BE
MC14009UBAL CD4009UBF MC14024BCP CD4024BE MC14053BAL CD4053BF
MC14009UBCL CD4009UBF MC14025BAL CD4025BF MC140538CP CD4053BE
MC14009UBCP CD4009UBE MC14025BCL CD4025UBF MC14053BCP CD4053BE
MC14010BAL CD40108F MC14025BCP CD4025BE MC14060BAL CD4060BF

37




Cross-Reference Guide

RCA RCA RCA
Industry Replacement Industry Replacement industry Replacement
Type Type Type Type Type Type
MC14060BCL CD4060BF MC14161BCP CD40161BE MC14517BCL CD4517BF
MC14060BCP CD4060BE MC14162BAL CD40162BF MC14517BCP CD4517BE
MC14066BAL CD4066BF MC14162BCL CD40162BF MC14518BAL CD4518BF
MC14066BCL CD4066BF MC14163BAL CD40163BF MC14518BCL CD4518BF
MC14066BCP CD4066BE MC14163BCL CD40163BF MC14518BCP CD4518BE
MC14068BAL CD4068BF MC14163BCP CD40163BE MC14520BAL CD4520BF
MC14068BCL CD4068BF MC14174BAL CD40174BF MC14520BCL CD4520BF
MC14068BCP CD4068BE MC14174BCL CD40174BF MC14520BCP CD4520BE
MC14069UBAL CD4069UBF MC14174BCP CD40174BE MC14527BAL CD4527BF
MC14069UBCL CD4069UBF MC14175BAL CD40175BF MC14527BCL CD4527BF
MC14069UBCP CD4069UBE MC14175BCL CD40175BF MC14527BCP CD4527BE
MC14070BAL CD4070BF MC14175BCP CD40175BE MC14532BAL CD4532BF
MC14070BCL CD4070BF MC14181BAL CD40181BF MC14532BCL CD4532BF
MC14070BCP CD4070BE MC14181BCL CD40181BF MC14532BCP CD4532BE
MC14071BAL CD4071BF MC14181BCP CD40181BE MC14536BAL CD4536BF
MC14071BCL CD4071BF MC14182BAL CD40182BF MC14536BCL CD4536BF
MC14071BCP CD4071BE MC14182BCL CD40182BF MC14536BCP CD4536BE
MC14072BAL CD4072BF MC14182BCP CD40182BE MC14538BAL CD4538BF
MC14072BCL CD4072BF MC14194BAL CD40194BF MC14538BCL CDA4538BF
MC14072BCP CD4072BE MC14194BCL CD40194BF MC14538BCP CD4538BE
MC14073BAL CD4073BF MC14194BCP CD40194BE MC14541BAL CD4541BF
MC14073BCL CD4073BF MC14413L CD22413F MC14541BCL CD4541BF
MC14073BCP CD4073BE MC14413P CD22413E MC14541BCP CD4541BE
MC14075BAL CD4075BF MC14414L CD22414F MC14543BAL CD4543BF
MC14075BCL CD4075BF MC14414P CD22414E MC14543BCL CD4543BF
MC14075BCP CD4075BE MC14502BAL CD4502BD MC14543BCP CD4543BE
MC14076BAL CD4076BF MC14502BCL CD4502BF MC14555BAL CD4555BF
MC14076BCL CD4076BF MC145028CP CD4502BE MC14555BCL CD4555BF
MC14076BCP CD4076BE MC14503BAL CD4503BF MC14555BCP CD4555BE
MC14077BAL CD4077BF MC14503BCL CD4503BF MC14556BAL CD4556BF
MC14077BCL CD40778BF MC14504BAL CD40109BF MC14556BCL CD4556BF
MC14077BCP CD4077BE MC14504BCL CD4504BF MC14556BCP CD4556BE
MC14078BAL CD4078BF MC14504BCP CD40109BE MC14581BAL CD40181BF
MC14078BCL CD4078BF MC14508BAL CD4508BF MC14581BCL CD40181BF
MC14078BCP CD4078BE MC14508BCL CD4508BF MC14581BCP CD40181BE
MC14081BAL CD4081BF MC14508BCP CD4508BE MC14582BAL CD40182BF
MC14081BCL CD4081BF MC14510BAL CD4510BF MC14582BCL CD40182BF
MC14081BCP CD4081BE MC14510BCL CD4510BF MC14582BCP CD40182BE
MC14082BAL CD4082BF MC14510BCP CD4510BE MC14584BAL CD40106BF
MC14082BCL CD4082BF MC14511BAL CD4511BF MC14584BCL CD401068F
MC14082BCP CD4082BE MC14511BCL CD4511BF MC14584BCP CD40106BE
MC14093BAL CD4093BF MC14511BCP CD4511BE MC14585BAL CD4585BF
MC14093BCL CD4093BF MC14511BMJ CD4511BF MC14585BCL CD4585BF
MC14093BCP CD4093BE MC14512BAL CD4512BF MC14585BCP CD4585BE
MC14094BAL CD4094BF MC14512BCL CD4512BF MC15000UBAL CD4000UBF
MC14094BCL CD4094BF MC14512BCP CD4512BE MC15162BCP CD40162BE
MC14094BCP CD4094BE MC14514BAL CD4514BF MC15403BCP CD4503BE
MC14099BAL CD4099BF MC14514BCL CD4514BF MC3419 CcD22419
MC14099BCL CD4099BF MC14514BCP CD4514BE MM54C04D CD4069BF
MC14099BCP CD4099BE MC14515BAL CD4515BF MM54C160D CD40160BF
MC14160BAL CD40160BF MC14515BCP CD4515BE MM54C161D CD40161BF
MC14160BCL CD40160BF MC14516BAL CD4516BF MM54C162D CD40162BF
MC14160BCP CD40160BE MC14516BCL CD4516BF MM54C163D CD40163BF
MC14161BAL CD40161BF MC14516BCP CD4516BE MM54C173D CD4076BF
MC14161BCL CD40161BF MC14517BAL CD4517BF MM54C1740D CD40174BF
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MM74C04N CD4068BE SCL4014BC CD4014BF SCL4030BD CD4030BD
MM74C160N CD40160BE SCL4014BD CD4014BD SCL4030BE CD4030BE
MM74C161N CD40161BE SCL4014BE CD4014BE SCL4033ABC CD4033BF
MM74C162N CD40162BE SCL4015BC CD4015BF SCL4033ABD CD4033BD
MM74C163N CD40163BE SCL4015BD CD4015BD SCL4034ABC CD4034BF
MM74C164N CD4015BE SCL4015BE CD4016BE SCL4034ABD CD4034BD
MM74C165N CD4021BE SCL4016BC CD4016BF SCL4034ABE CD4034BE
MM74C173N CD4076BE SCL4016BD CD4016BD SCL4034BC CDA4034BF
MM74C174N CD40174BE SCL4016BE CD4016BE SCL4035BC CD4035BF
MSM4036 CD4036A SCL4017BC CD4017BF SCL40358D CD40358D
MSM4039 CD4039A SCL4017BD CD4017BD SCL4035BE CDA4034BE
MSM4061 CD4061 SCL4017BE CD4017BE SCL4040ABC CD4040BF
MSM4061A CD4061A SCL4018BC CD4018BF SCL4040ABD CD4040BD
S2859P CD22859E SCL4018BD CcD4018BD SCL4040ABE CD4040BE
SCL4000BC CD4000BF SCL4018BE CD4018BE SCL4040BC CD4040BF
SCL4000BD CD4000BD SCL4019BC CD4019BF SCL4040BD CD4040BD
SCL4001BC CD4001BF SCL4019BD CD4019BD SCL4040BE CD4040BE
SCL4001BD CD4001BD SCL4019BE CD4019BE SCL4041UBC CD4041UBF
SCL4001BE CD4001BE SCL4020ABC CD4020BF SCL4041UBD CD4041UBD
SCL4001UBC CD4001UBF SCL4020ABD CD4020BD SCL4041UBE CD4041UBE
SCL4001UBD CD4001UBD SCL4020ABE CD4020BE SCL4042BC CD4042BF
SCL4001UBE CD4001UBE SCL4020BC CDA4020BF SCL4042BD CD4042BD
SCL4002BC CD4002BF SCL4020BD CD4020BD SCL4042BE CD4042BE
SCL4002BD CD4002BD SCL4020BE CD4020BE SCL4043ABC CD4043BF
SCL4002BE CD4002BE SCL4021BC CD4021BF SCL4043ABD CD4043BD
SCL4006ABC CD4006BF SCL4021BD CD40218BD SCL4043ABE CD4043BE
SCL4006ABD CD4006BD SCL4021BE CD4021BE SCL4043BC CD4043BF
SCL4006ABE CD4006BE SCL4022ABC CD4022BF SCL4043BD CD4043BD
SCL4006BC CD4006BF SCL4022ABD CD4022BD SCL4043BE CD4043BE
SCL4006BD CD4006BD SCL4022ABE CD4022BE SCL4044ABC CD4044BF
SCL4006BE CD4006BE SCL4022BC CD4022BF SCL4044ABD CD4044BD
SCL4007UBC CD4007UBF SCL4022BD CD4022BD SCL4044ABE CD4044BE
SsCL4007UBD CcD4007UBD SCL4022BE CD4022BE SCL4044BC CD4044BF
SCL4007UBE CD4007UBE SCL4023BC CD4023BF SCL4044BD CD4044BD
SCL4008BC CD4008BF SCL4023BD CD4023BD SCL4044BE CD4044BE
SCL4008BD CD4008BD SCL4023BE CD4023BE SCL4046BC CD4046BF
SCL4008BE CD4008BE SCL4024BC CD4024BF SCL4046BD CD4046BD
SCL4009UBC CD400SUBF SCL4024BD CD4024BD SCL4046BE CD4046BE
SCL4009UBD CD4003UBD SCL4024BE CD4024BE SCL4047BC CD4047BF
SCL4009UBE CD400SUBE SCL4025BC CD4025BF SCL40478D CD40478BD
SCL4010BC CD4010BF SCL4025BD CD4025BD SCL4047BE CD4047BE
SCL4010B0D CD40108BD SCL4025BE CD4025BE SCL4049UBC CD4049UBF
SCL4010BE CD4010BE SCL4026ABC CD4026BF SCL4049UBD CD4049uBD
SCL4011BC CD4011BF SCL4026ABD CD4026BD SCL4049UBE CD4049UBE
SCL4011BD CD4011BD SCL4026ABE CD4026BE SCL4050BC CD4050BF
SCL4011BE CD4011BE SCL4027BC CD4027BF SCL4050BD CD40508D
SCL4011UBC CD4011UBF SCL4027BD CD4027BD SCL4050BE CD4050BE
SCL4011UBD CD4011UBD SCL4027BE CD4027BE SCL4051BC CD4051BF
SCL4011UBE CD4011UBE SCL4028BC CD4028BF SCL4051BD CD4051BD
SCL4012BC CD4012BF SCL4028BD CD4028BD SCL4051BE CD4051BE
SCL4012BD CD4012BD SCL4028BE CD4028BE SCL4052BC CD4052BF
SCL4012BE CD4012BE SCL4029BC CD4029BF SCL4052BD CD40528D
SCL4013BC CD4013BF SCL4029BD CD4029BD SCL4052BE CD4052BE
SCL4013BD CD4013BD SCL4029BE CD4029BE SCL4053BC CD4053BF
SCL4013BE CD4013BE SCL4030BC CD4030BF SCL4053BD CD4053D

39




Cross-Reference Guide

RCA

RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
SCL4053BE CD4053BE SCL4094BC CD4094BF SCL4527BD CD4527BF
SCL4060ABC CD4060BF SCL4094BD CD4094BD SCL4527BE CD4527BE
SCL4060ABD CD4060BD SCL4094BE CD4094BE SCL4528BC CD4528BF
SCL4060ABE CD4060BE SCL4099BC CD4099BF SCL4528BD CD4528BD
SCL4060BC CD4060BF SCL4099BD CD4099BD SCL4528BE CD4528BF
SCL4060BD CD4060BD SCL4099BE CD4099BE SCL4532BC CD4532BF
SCL4060BE CD4060BE SCL4160BC CD40160BF SCL4532BD CD4532BD
SCL4066BC CD4066BF SCL4160BD CD40160BD SCL4532BE CD4532BE
SCL4066BD CD4066BD SCL4160BE CD40160BE SCL4543BC CD4543BF
SCL4066BE CD4066BE SCL4161BC CD40161BF SCL4543BD CD4543BD
SCL4068BC CD4068BF SCL4161BD CD40161BD SCL4543BE CD4543BE
SCL4068BD CD4068BD SCL4161BE CD40161BE SCL4555BC CD4555BF
SCL4068BE CD4068BE SCL4162BC CD40162BF SCL4555BD CD4555BD
SCL4069UBC CD4069UBF SCL4162BD CD40162BD SCL4555BE CD4555BE
SCL4069UBD CD4069UBD SCL4162BE CD40162BE SCL4556BC CD4556BF
SCL4069UBE CD4063UBE SCL4163BC CD40163BF SCL4556BD CD4556BD
SCL4070BC CD4070BF SCL4163BD CD40163BD SCL4556BE CD4556BE
SCL4070BD CD4070BD SCL4163BE CD40163BE SCL4581BC CD40181BF
SCL4070BE CD4070BE SCL4174BC CD40174BF SCL4581BD CD40181BD
SCL4071BC CD4071BF SCL4174BD CD40174BD SCL4581BE CD40181BE
SCL4071BD CD4071BD SCL4174BE CD40174BE SCL4582BC CD40182BF
SCL4071BE CD4071BE SCL4502BC CD4502BF SCL4582BD CD40182BD
SCL4072BC CD4072BF SCL4502BD CD4502BD SCL4582BE CD40182BE
SCL4072BD CD4072BD SCL4502BE CD4502BE SCL4584BC CD40106BF
SCL4072BE CD4072BE SCL4508BC CD4508BF SCL4584BD CD40106BD
SCL4073BC CD4073BF SCL4508BD CD4508BD SCL4584BE CDA4Q106BE
SCL4073BD CD4073BD SCL4508BE CD4508BE SCL4585BC CD4585BF
SCL4073BE CD4073BE SCL4510BC CD4510BF SCL4585BD CD4585BD
SCL4075BC CD4075BF SCL4510BD CD4510BD SCL4585BE CD4585BE
SCL4075BD CD4075BD SCL4510BE CD4510BE TC4001BP CD4001BE
SCL4075BE CD4075BE SCL4511BC CD4511BF TC4001UBP "~ CD4001UBE
SCL4076BC CD4076BF SCL4511BD CD4511BD TC4002BP CD4002BE
SCL4076BD CD4076BD SCL4511BE CD4511BE TC4006BP CD4006BE
SCL4076BE CD4076BE SCL4512BC CD4512BF TC4007UBP CD4007UBE
SCL4077BC CD40778BF SCL4512BD CD4512BD TC4008BP CD4008BE
SCL4077BD CD4077BD SCL4512BE CD4512BE TC4009UBP CD4009UBE
SCL4077BE CD4077BE SCL4514BC CD4514BF TC4010BP CD4010BE
SCL4078BC CD4078BF SCL4514BD CD4514BD TC4011BP CD4011BE
SCL4078BD CD4078BD SCL4514BE CD4514BE TC4011UBP CD4011UBE
SCL4078BE CD4078BE SCL4515BC CD4515BF TC4012BP CD4012BE
SCL4081BC CD4081BF SCL4515BD CD4515BD TC4013BP CD4013BE
SCL4081BD CD4081BD SCL4515BE CD4515BE TC4014BP CD4014BE
SCL4081BE CD4081BE SCL45168BC CD4516BF TC4015BP CD4015BE
SCL4082BC CD4082BF SCL4516BD CD4516BD TC4016BP CD4016BE
SCL4082BD CD4082BD SCL4516BE CD4516BE TC4017BP CD4017BE
SCL4082BE CD4082BE SCL4517BC CD45178BF TC4018BP CD4018BE
SCL4085BC CD4085BF SCL4517BD CD4517BD TC4019BP CD4019BE
SCL4085BD CD4085BD SCL4517BE CD4517BE TC4020BP CD4020BE
SCL4085BE CD4085BE SCL4518BC CD4518BF TC4021BP CD4021BE
SCL4086BC CD4086BF SCL4518BD CD4518BD TCA4022BP CD4022BE
SCL4086BD CD4086BD SCL4518BE CD4518BE TC4023BP CD4023BE
SCL4086BE CD4086BE SCL4520BC CD4520BF TC4024BP CD4024BE
SCL4093BC CD4093BF SCL4520BD CD4520BD TC4025BP CD4025BE
SCL4093BD CD4093BD SCL4520BE CD4520BE TC4027BP CD4027BE
SCL4093BE CD4093BE SCL4527BC CD4527BD TC4028BP CD4028BE
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TC4029BP CD4029BE TC4520BP CD4520BE TP4044AN CD4044AE
TC4030BP CD4030BE TC4527BP CD4527BE TP4044BN CD4044BE
TC4032BP CD4032BE TC4532BP CD4532BE TP4049AN CD4049AE
TC4034BP CD4034BE TC4543BP CD4543BE TP4049UBN CD4049UBE
TC4035BP CD4035BE TC4544BP CD4555BE TP4050AN CD4050AE
TC4036B CD4036A TC4556BP CD4556BE TP4050BN CD4050BE
TC4038BP CD4038BE TC4585BP CD4585BE TP4051AN CD4051AE
TC4039B CD4039A TP4000AN CD4000AE TP4051BN CD4051BE
TC4040BP CD4040BE TP4001AN CD4001AE TP4052AN CD4052AE
TC4042BP CD4042BE TP4001AN CD4002AE TP4052BN CD4052BE
TC4043BP CD4043BE TP4001BN CD4001BE TP4053AN CD4053AE
TC4044BP CD4044BE TP4007AN CD4007AE TP4053BN CD4053BE
TC4047BP CD4047BE TP4007UBN CD4007UBE TP4066AN CD4066AE
TC4049BP CD4049UBE TP4008BN CD4008BE TP4068AN CD4068AE
TC4050BP CD4050BE TP4009AN CD4009AE TP4069UBN CD4069UBE
TC4051BP CD4051BE TP4009UBN CD4009UBE TP4070BN CD4070BE
TC4052BP CD4052BE TP4010AN CD4010AE TP4071BN CD4071BE
TC4053BP CD4053BE TP4010BN CD4010BE TP4072BN CD4072BE
TC4054BP CD4054BE TP4011AN CD4011AE TP4073BN CD4073BE
TCA4055BP CD4055BE TP4011BN CD4011BE TP4075BN CD4075BE
TC4056BP CD4056BE TP4012AN CD4012AE TP4081BN CD4078BE
TC4061 CD4061A TP4013AN CD4013AE TP4082BN CD4081BE
TC4063BP CD4063BE TP4013BN CDA4013BE TP4083BN CD4082BE
TC4066BP CD4066BE TP4014AN CD4014AE TP4511BN CD4511BE
TC4068BP CD4068BE TP4015AN CDA4015AE TP4512BN CD4512BE
TC4069BP CD4069UBE TP4015BN CD4015BE TP4520AN CD4520AE
TC4071BP CD4071BE TP4016AN CD4016AE uPD4001C CD4001AE
TC4072BP CD4072BE TP4016UBN CD4016BE uPD4002C CD4002AE
TC4073BP CD4073BE TP4017AN CDA4017AE ©PD4011C CD4011AE
TC4075BP CD4075BE TP4018AN CD4018AE uPD4012C CD4012AE
TC4076BP CD4076BE TP4018BN CD4018BE ©PD4013C CD4013AE
TC4078BP CD4078BE TP4019AN CD4019AE ©PD4014C CD4014AE
TC4081BP CD4081BE TP4019BN CD4019BE ©PD4015C CD4015AE
TC4082BP CD4082BE TP4020AN CD4020AE uPD4017C CD4017BE
TC4083BP CD4083BE TP4020BN CD4020BE ©PD4019C CD4019AE
TC4085BP CD4085BE TP4021AN CD4021AE uPD4020C CD4020AE
TC4086BP CD4086BE TP4022AN CDA4022AE uPD4021C CD4023AE
TC4093BP CD4093BE TP4023AN CDA4023AE uPD4023C CD4023AE
TC4094BP CD4094BE TP4024AN CD4024AE pPD4024C CD4024BE
TC401608P CD40160BE TP4024BN CD4024BE ©PD4025C CD4025AE
TC40161BP CD40161BE TP4025AN CDA4025AE uPD4027C CD4027AE
TC40162BP CD40162BE TP4027AN CD4027AE uPD4028C CDA4028AE
TC40163BP CD40163BE TP4027BN CD4027BE ©PD4029C CD4029AE
TC40174BP CD40174BE TP4028AN CD4027AE uPD4030C CDA4030AE
TC40175BP CD40175BE TP4028BN CD4028BE ©PDA4034C CD4034BE
TC40192BP CD40192BE TP4029AN CDA4029AE ©PD4035C CD4035BE
TC40193BP CD40193BE TP4030AN CD4030AE uPD4040C CD4040BE
TC4508BP CD4508BE TP4030BN CD4030BE uPD4042C CDA4042AE
TC4510BP CD4510BE TP40358BN CD4035BE uPD4043C CD4043BE
TC4511BP CD4511BE TP4040AN CD4040AE ©PD4044C CD4044BE
TC4512BP CD4512BE TP4040BN CD4040BE uPD4049C CD4049AE
TC45148P CD4514BE TP4042AN CD4042AE ©PD4050C CD4050AE
TC4515BP CD4515BE TP4042BN CD4042BE 4PD4051C CD4051BE
TC4516BP CD4516BE TP4043AN CD4043AN uPD4052C CD4052BE
TC4518BP CD4518BE TP4043BN CD4043BE ©PD4053C CDA4053BE
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HPD4063C CD4063BE HPD4094C CD4094BE HPD4555C CD4555BE
HPD4066C CD4066AE HPD4099C CD4099BE HPD4556C CD4556BE
HPD4069C CD406SUBE pPD4508C CD4508BE
uPD4071C CD4071BE HPD4510C CD4510BE
pPD4072C CD4072BE puPD4511C CD4511BE
HPD4073C CD4073BE HuPD4514C CD4515BE
uPD4075C CD4075BE HPD4516C CD4516BE
HPD4081C CD4081BE puPD4518C CD4518BE
HPD4082C CD4082BE puPD4520C CD4520BE
HPD4093C CD4093BE uPD4532C CD4532BE
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General Operating and Application Considerations

This section is intended as a guide to cir-
cuit and equipment designers in the
operation and application of MOS inte-
grated circuits. It covers general operat-
ing and handling considerations with re-
spect to the following critical factors:

® Operating supply-voitage range
Power dissipation and derating
System noise considerations
Power-source rules

Gate-oxide protection networks
Input signals and ratings

Chip assembly and storage
Device mounting

Testing

More specific information is then given
on significant features, special design
and application requirements, and
standard ratings and electrical character-
istics for CMOS A- and B-series logic
circuits, and on CMOS special-function
circuits (telecommunications and special
interface and display driver circuits).

GENERAL OPERATING AND
HANDLING CONSIDERATIONS

The following paragraphs discuss some
key operating and handling considera-
tions that must be taken into account to
achieve maximum advantage of the
CMOS technology. Additional informa-
tion on the operation and handling of
CMOS integrated circuits is given in
ICAN-6525, “Guide to Better Handling
and Operation of CMOS Integrated Cir-
cuits,” included in the Application Notes
Section of this DATABOOK.

Operating Supply-Voltage Range

Because logic systems occasionally ex-
perience transient conditions on the
power-supply line which, when added to
the nominal power-bus voltage, could
exceed the safe limits of circuits con-
nected to the power bus, the recom-
mended operating supply-voltage ranges
are 3 to 12 volts for A-series devices and
3 to 18 volts for B-series devices. The
recommended maximum power-supply
limit is substantially beiow the minimum
primary breakdown limit for the devices
to allow for limited power-supply tran-
sient and regulation limits. For circuits
that operate in a linear mode over a por-
tion of the voltage range, such as RC or

crystal oscillators, a minimum supply
voltage of 4 volts is recommended.

Power Disslpation and Derating

The power dissipation of a CMOS inte-
grated circuit is the sum of a dc¢ (quies-
cent) component and an ac (dynamic)
component. The dc component is the
sum of the net integrated-circuit reverse
diode-junction current and the surface
leakage current times the supply voit-
age. In standard A- or B-series logic de-
vices, the dc dissipation typically ranges,
depending upon device complexity,
trom 100 to 400 nanowatts for a supply
voltage of 10 volts. Worst-case dc dissi-
pation is the product of the maximum
quiescent current (given in the data
sheet on each device) and the dc supply
voltage Vpp.

Dynamic power dissipation has 3 com-
ponents:

a) The dissipation that results from cur-
rent that charges and discharges the
external load capacitance of the out-
put buffers. The dissipation of each
output buffer is equal to CV?f, where
C is the load capacitance, V is the
supply voltage, and F is the switching
frequency of that output.

The dissipation that results from cur-
rent that charges and discharges the
internal node capacitances.

The dissipation caused by the cur-
rent spikes through the PMOS and
NMOS transistors in series at the in-
stant of switching. This component
amounts to approximately 10 per
cent of the total dissipation, shown
graphically in the data sheets of most
RCA CMOS circuits.

b
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All CMOS devices are rated at 200 mW
per package at the maximum operating
ambient temperature rating (T,) for the
package type (85°C for plastic packages
and 125°C for ceramic packages). Power
ratings for temperatures below the max-
imum operating temperature are shown
in the standard CMOS thermal derating
chartin Fig. 1. This chart assumes that (a)
the device is mounted and soldered (or
placed in a socket) on a PC board; (b)
there is naturat convection cooling, with
the PC board mounted horizontally; and
(c) the pressure is standard (14.7 psia). In
addition to the over-all package dissipa-
tion, device dissipation per output tran-
sistor is limited to 100 mW maximum over
the full package operating-temperature
range.

(D PACKAGES € {85°C RATING)
(D PACKAGES D,F K (125°C RATING)

PACKAGE DISSIPATION —mw

]
AMBIENT TEMPERATURE (Ty)—*C
s2cs 27730

Fig. 1—Standard CMOS thermal derating
chart.

System Noise Considerations

In general, CMOS devices are much less
sensitive to noise on power and ground
lines than bipolar logic families (such as
TTL or DTL). However, this sensitivity
varies as a function of the power-supply
voltage, and more importantly as a
function of synchronism between noise
spikes and input transitions. Good power
distribution in digital systems requires
that the power bus have a low dynamic
impedance; for this purpose, discrete
decoupling capacitors should be dis-
tributed across the power bus. A more
detailed discussion of CMOS noise
immunity is provided by ICAN-6587,
“Noise Immunity of B-series CMOS inte-
grated Circuits,” in the Application Notes
Section.

Power-Source Rules

Fig. 2 shows the basic CMOS inverter and
its gate-oxide protection network plus
inherent diodes. The safe operating
procedures listed below can be under-
stood by reference to this inverter.

Voo

x
02 2k ©02h A0
COS/MOS Oout

A
) ﬂ ‘—]
DI *Ao %m

DIODE_BREAKDOWN Vs

DIw23V

D2® SOV

R2<<R}

* THESE DIODES ARE INHERENTLY PART OF THE
MANUFACTURING PROCESS.

2205 -27865R2

Fig. 2—Basic CMOS inverter with B-series
types protection network.

1. When separate power supplies are
used for the CMOS device and for
the device inputs, the device power
supply should always be turned on
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before the independent input signal
sources, and the input signals should
be turned off before the power supply
is turned off (Vss <V, <Vpp as amaxi-
mum limit). This rulewillpreventover-
dissipation and possible damage to
the D2 input-protection diode when
the device power supply is grounded.
When the device power supply is an
open circuit, violation of this rule can
result in undesired circuit operation
although device damage should not
result; ac inputs can be rectified by di-
ode D2 to act as a power supply.

2. The power-supply operating voltage
should be kept safely below the abso-
lute maximum supply rating, as indi-
cated previously.

3. The power-supply polarity for
CMOS circuits should not be reveisert
The positive (Voo) terminal should
never be more than 0.5 volt negative
with respect to the negative (Vss) ter-
minal (Vpp — Vss>—0.5 V). Reversal of
polarities will forward-bias and short
the structural and protection diode
between Vpp and Vss.

4. Vpp should be equal to or greater than
Vce for CMOS buffers which have
two power supplies (except for the
CD401098B, and in particular, for CD-
4009 and CD4010 CMOS-to-TTL
“down”-conversion devices).

5. Power-source current capability
should be limited to as low a value as
reasonable to assure good logic oper-
ation.

6. Large values of resistors in series with
Voo or Vss should be avoided; tran-
sient turn-on of input protection di-
odes can result from drops across
such resistors during switching.

Gate-Oxide Protection Network

A problem occasionally encountered in
handling and testing low-power semi-
conductor devices, including MOS and
small-geometry bipolar devices, has
been damage to gate oxide and/or p-n
junctions. Fig. 3 shows the gate-oxide
protection circuits used to protect CMOS
devices from static electricity damage.
ICAN-6572 gives further information on
protection circuits. Although these cir-
cuits are included in all CMOS devices,
the handling precautions in ICAN-6572
and ICAN-6525 should be observed.
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(d) For CMOS transmission gates.

Fig. 3—Gate-oxide protection networks used in
RCA CMOS integrated circuits.

input Signals and Ratings

1. Input signals shouid be maintained
within the power-supply voltage
range, Vss <V, < Vpp. If the input sig-
nal exceeds the recommended input-
signal-swing range, the input current

should be limited to +100 uA to mini-
mize cross talk between input signals
on adjacent terminals, and also to
minimize any reduction in noise im-
munity.

The absolute-maximum input-cur-
rent rating of £10 mA, shown in the
published data, protects the device
against the possible occurence of an
induced Vopp — Vss latch condition, or
damage to the input protection di-
odes. Latch-up conditions are ex-
plained in ICAN-6525.

2. ALL CMOS inputs shouid be termi-
nated. An exception can be made in
the case of unbuffered NOR and
NAND gates (A-series and UB types)
where terminating one of the series
inputs to the proper polarity will not
permit current flow caused by a fioat-
ing input. Thus, tying low one of the
inputs of an unbuffered NAND gate,
or tying high one of the inputs of an
unbuffered NOR gate will satisfy this
requirement.

When CMOS inputs are wired to edge
card connectors with CMOS drive
coming from another PC board, a
shunt resistor in the range of 100
kohms should be connected to Vpp or
Vgs, as applicable, in case the inputs
become unterminated with the power
supply on.

3. When CMOS circuits are driven by
TTL logic, a “pull-up” resistor should
be connected from the CMOS input to
5 volts (further information is given in
ICAN-6602).

Output Rules

1. The power dissipation in a CMOS
package should not exceed the rated
value for the ambient temperature
specified. The actual dissipation
should be calculated when (a) short-
ing outputs directly to Voo or Vss, (b)
driving low-impedance loads, or (¢)
directly driving the base of p-n-p or
n-p-n bi-polar transistor.

2. Outputshortcircuits often result from
testing errors or improper board as-
sembly. Shorts on buffer outputs or
across power supplies greater than 5
volts can damage CMOS devices.

3. CMOS, like active puli-up TTL, cannot
be connected in the “wire-OR” con-
figuration because an “on” PMOS and
an “on” NMOS transistor could be
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directly shorted across the power-
supply rails. (Exception: CD40107B)

4. Paralleling inputs and outputs of
gates is recommended only when the
gates are within the same IC package.

5. Output loads should return to a voit-
age within the supply-voltage range
(VDD to Vss)-

6. Large capacitive loads (greater than
5000 pF) on CMOS buffers or high-
current drivers act like short circuits
and may over-dissipate output transis-
tors.

7. Output transistors may be over-dissi-
pated by operating buffers as linear
amplifiers or using these types as
one-shot or astable multivibrators.

Nolse Immunity and Noise Margin

The complementary structure of the in-
verter, common to all CMQOS logic de-
vices, results in a near-ideal input-output
transfer characteristic, with switching
point midway (45% to 55%) between the 0
and 1 output logic levels. The result is
high dc noise immunity.

Fig. 4 shows a typical transfer curve that
may be used to define the dc noise
immunity of CMOS integrated circuits.
The noise-immunity voltage (V,_or V,y) is
the noise voltage at any one input that
does not propagate through the system.
Minimum noise immunity for buffered B-
series CMOS devices is 30, 30, and 27 per
cent, respectively for supply voltages
VDD of 5, 10, 15 voits and 20 per cent
of Vpp for all unbuffered gates. The V,_
and Vy specifications define the maxi-
mum permissible additive noise voitage
at an input terminal when input signals
are within 50 millivolts of the supply rails.

Vo tHIGH)

VNML * VIL(MAX)~VO(LOW)
VNMH * VO (HIGH) ~ YVIH (MIN.)

Yout

| t

= VIH(TYR) >

Vo {Low) LI . !

!

1 i 1 L 1 1 : e Il

O I 2 345678910
VIL(MAX.) VIH(MIN.)

ViN
92s-295(2

Fig. 4—Typical transfer curve for a inverting
gate at Voo = 10 V.

Noise margin is the difference between
the noise-immunity voltage (Vi or Vin)
and the output voltage Vo. Noise-margin
voltage is the maximum voltage that can
be impressed upon an input voitage Vin
(where Vi is the Vo, or Vou voltage of the
preceding stage) at any (or all) logic I/0
terminals without upsetting the logic or
causing any output to exceed the output
voitage (Vo) conditions specified for Vi
and Vi ratings. Fig. § illustrates the
noise-margin concept in a simpie sys-
tem. Minimum noise margins for buf-
fered B-series CMOS devices are 1, 2,
and 2.5 volts, respectively, for supply vol-
tages of 5, 10, and 15 volts.

VoL =05V Vou 4.5V
Vi * 1Y VIV

VIL=l8v VIH*35V Vo =05V
VI =38V N { H : (8

92¢s- 20513

Vpp*3V

Fig. 5 — Noise margin example using invert-
ors.

Of the two noise-limitation specifica-
tions (noise immunity and noise mar-
gin), RCA considers noise immunity to
be more practical for CMOS devices
because CMOS outputs are normally
within 50 millivolts of supply rails.

Noise immunity increases as the input
pulse width becomes less than the prop-
agation delay of the circuit. This condi-
tion is often described as ac noise immu-
nity. (Further information on noise im-
munity is given in ICAN-6587).

Clock Rise- and Fall-Time Requirements

Most CMOS clocked devices have maxi-
mum rise- and fall-time ratings (normally
5to 15 microseconds). With longer rise or
fall times, a device may not function
properly because of data ripple-through,
false triggering problems, etc. Some B-
series CMQS counters have Schmitt-
trigger shaping circuits built into the
clock circuit, removing the restriction for
input rise or fall times. Long rise and fall
times on CMOS buffer-type inputs cause
increased power dissipation which may
exceed device capability for operating
power-supply voltages greater than 5
volts.

Parallel Clocking

Process variations leading to differences
in input threshold voltage among ran-
dom device samples can cause loss of

data between certain synchronously
clocked sequential circuits, as shown in
Fig. 6. This problem can be avoided if the
maximum clock rise time (t,CL) for cas-
cading any two CMOS sequential de-
vices is limited in accordance with the
following equations:

A Series Types

) _ 0.8Vop (V)
Maximumt,CL = 525 v ) X to(ns)
B Serles Types

. _ 0.8Vop (v)
Maximumt,CL = 315 (V) ) X ty(ns)

where t, = tpuL Or tepw (Whichever is
smaller) for the unit A in Fig. 6 as speci-
fied on the device datasheet at the speci-
fied value of Vpp and ioading conditions.
Schmitt trigger circuits such as the CD-
40938 are an ideal solution to applica-
tions requiring wave-shaping.

CASCADING WITH SLOW CLOCK
CAN CAUSE ERROR

D ez
E
C

L

07vpp
o ©-3Vop

L

Qi | SWITCHING POINT=
I 0-3 vpp

92C3-33024

Fig. 6 — Error effect that results from a slow
clock in cascaded circuits.

Three-State Logic

Three-state logic can be easily imple-
mented by use of a transmission gate in
the output circuit; this technique pro-
vides a solution to the wire-OR problem
in many cases.

Chip Assembly and Storage

RCA CMOS integrated circuits are pro-
vided in a chip form (H suffix) to aliow
customer design of special and complex
circuits to suit individual needs. CMOS
chips are electrically identicai to and offer
the features of their counterparts sealed
in ceramic and plastic packages. The fol-
lowing paragraphs describe mounting
considerations, packaging, shipping and
storage criteria, handling criteria, visual
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inspection criteria, testing criteria, and
bonding pad layout and dimensions for
each chip.

Mounting Considerations. All CMOS
chips are non-gold backed and require
the use of epoxy mounting. DuPont
No's. 6838 or 5504A conductive silver
paste or equivalent is recommended. In
any case the manufacturer's recommend-
ations for storage and use should be
followed. |f DuPont No., 6838 or 5504A
paste is used, the bond shouid be cured
at temperatures between 185°C and
200° C for 75 minutes.

In CMOS circuits MOS-transistor p-
channel substrates (n-type bulk materl-
al) are connected to Voo, therefore, when
chips are mounted and a conductive
paste Is used care must be taken to keep
the active substrate Isolated from ground
or other circult elements.

Packing, Shipping, and Storage Criteria.
Solid-state chips, being small insize and
unencapsulated, are physically fragile
and small in physical size, and therefore,
require special handling considerations
as follows:

1. Chips must be stored under proper
conditions to insure that they are not
subjected to a moist and/or contami-
nated atmosphere that could alter
their electrical, physical, or mechani-
cal characteristics. After the shipping
container is opened, the chip must be
stored under the following condi-
tions:

A. Storage temperature, 40°C max.
B. Relative humidity, 50% max.
C. Clean, dust-free environment.

2. The user must exercise proper care
when handling chips to prevent even
the slightest physical damage to the
chip.

3. During mounting and lead bonding of
chips the user must use proper as-
sembly techniques to obtain proper
electrical, thermal, and mechanical
performance.

4. After the chip has been mounted and
bonded, any necessary procedure
must be followed by the userto insure
that these non-hermetic chips are not
subjected to a moist and contaminat-
ed atmosphere which might cause the
development of electrical conductive
paths across the relatively small insu-
lating surfaces. In addition, proper
consideration must be given to the
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protection of these devices from
other harmful environments which
could conceivably affect their
performance and/or reliability.

Handling Criteria. The user should find
the following suggested precautions
heipful in handling CMOS chips.
Because of the extremely small size and
fragile nature of chips, the equipment
designer should exercise care in
handling these devices.

For additional handling considerations
for CMOS devices, refer to ICAN-6525,
“Guide to Better Handling and Operation
of CMOS integrated Circuits.”

1. Grounding

a. Bonders, pellet pick-up tools, table
tops, trim and form tools, sealing
equipment, and other equipment
used in chip handling should be
properly grounded.

b. The operator should be properly
grounded.

2. In-Process Handling

a. Assemblies or subassemblies of
chips should be transported and
stored in conductive carriers.

b. Allexternalleads of the assemblies
or subassemblies should be short-
ed together.

3. Bonding Sequence

a. Connect Vpp first to external con-
nections, for example, terminal 14
of the CD4001AH.

b. Remaining functions may be con-
nected to their external connec-
tions in any sequence.

4. Testing

a. Transport all assemblies of chips
in conductive carriers.

b. In testing chip assemblies or sub-
assemblies, the operator should be
properly grounded.

Visual Inspection Criteria. All standard
commercial CMOS chips undergo a
visual inspection which is patterned after
MIL-STD-883, Method 2010, Condition B
with modifications reflecting CMOS
requirements.

Testing Criteria. CMOS chips are dc elec-
trically tested 100% in accordance with
the same standards prescribed for RCA
devices in standard packages.

Device Testing

RCA CMOQOS circuits are 100-percent

tested by circuit probe in the wafer stage
and are 100-percent tested again after
they have been packaged. DC tests of
RCA devices are performed at 5, 10, 15,
and 20 volits; functionality is checked at
2.8, 17, and 20 voits depending on family
(i.e., A or B series). Sample testing is
used to assure adherence to quality re-
quirements and ac specifications.

Static tests, high-speed functional and
dc parametric tests, are performed at
wafer and package stages by meansof a
Teradyne J283 test set. A Teradyne
S157CM test set and a Macrodata MD154
test set are used in dynamic testing. Dy~
namic tests are performed with 15and 50
picofarad loads. Testing at 15 picofarads
is accomplished primarily by laboratory
“bench-test” techniques; automatic test-
ing at 15 picofarads is difficult because
of the high input capacitance (approxi-
mately 20 to 35 picofarads) of most auto-
matic ac test sets.

Users should follow the sequence below

when testing CMOS devices:

. Insert the device into the test socket.

. Apply Voo.

. Apply the input signal.

. Perform the test.

. On completion of test, remove the in-

put signal.

. Turn off the power supply (Voo).

7. Remove the device from the testsocket
and insert it into a conductive carrier.
CMOS devices under test must not be
exposed to electrostatic discharge or
forward biasing of the intrinsic protec-
tive diodes shown in Fig. 3.

Detailed information on the techniques
employed in the testing of RCA CMOS
integrated circuits are described in ICAN-
6532 included in the Application Notes
Section of this DATABOOK.

O s WOWN =

=]

Device Mounting

Integrated circuits are normally supplied
with lead-tin plated leads to facilitate
soldering into circuit boards. In those
relatively few applications requiring
welding of the device leads, rather than
soldering, the devices may be obtained
with nickel-plated Kovar leads.* It should
be recognized that this type of plating
will not provide complete protection
against lead corrosion in the presence of
high humidity and mechanical stress.

*MIL-M-38510, paragraph 3,5,6,1 (a), lead
material
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In any method of mounting integrated
circuits which involves bending or form-
ing of the device leads, it is extremely im-
portant that the lead be supported and
clamped between the bend and the
package seal, and that bending be done
with care to avoid damage to lead plat-
ing. In no case should the radius of the
bend be less than the diameter of the
lead. It is also extremely important that
the ends of bent leads be straight to as-
sure proper insertion through the holes
in the printed-circuit board.

A-SERIES CMOS
INTEGRATED CIRCUITS

RCA CD4000A-series types have a maxi-
mum dc supply-voltage rating of -0.5 to
15 volts, and a recommended operating
supply-voltage range of 3to 12 volts. The
major features of this series are as fol-
lows:

® Qulescent current specified to 15
volts

® 5-volt and 10-volt parametric ratings

® Maximum input leakage of 1 uA at 15
volts over the full package operat-
ing-temperature range

® 1-volt noise margin (full package
temperature range)

Table | shows the maximum ratings and
the recommended operating supply-volt-
age range for RCA A-series CMOS inte-
grated circuits.

Static Electrical Characteristics

Table It shows the standard dc electrical
characteristics for A-series types. The
data sheet for each of these types con-
tains the family characteristics shown in
Table | plus additional dc characteristics
that are type-dependent.

Dynamic Electrical Characteristics

A-series dynamic electrical characteris-
tics are specified for individual types un-
der the following conditions: Vpp =5 V
and 10 V; Ta =25°C (temperature coeffi-
cient is typically 0.3%/°C); CL =15 pF; t.
and t; of inputs = 20 ns.

HIGH-VOLTAGE B-SERIES

CMOS INTEGRATED

CIRCUITS

RCA-CD4000B-series types have a max-
imum dc supply-voltage rating of 0.5 to
20 voits, and a recommended operating
supply-voltage range of 3to 18 volits. The

major features of this series are as fol-
lows:
¢ High-voltage (20-V) ratings
® 100% tested for quiescent current at
20V
5-V, 10-V, and 15-V parametric rat-
ings
Standardized, symmetrical output
characteristics
Maximum input currentof 1 A at18
V over full-package-temperature
range; 100 nA at 18 V and 25°C
* Noise margin (full package-temper-
ature range) =

1VatVop =5V
2VatVpp = 10V
25VatVep = 15V

® Meets all requirements of JEDEC
Tentative Standard No. 13B, “Stand-
ard Specifications for Description of
‘B’ Series CMOS Devices

JEDEC Minimum Standard

Under the sponsorship of the JointElec-
tron Devices Engineering Council
(JEDEC) of the Electronic Industries As-
sociation (EIA), minimum industrial
standards have been established for the

Table| — Maximum Ratings and Recommended Operating Conditions for A-Series CMOS
Integrated Circuits

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS

.. 05t0Vpp 0.5V

POWER DISSIPATION PER PACKAGE (Pp):

-05t0 +15V

ForT, = -40t0 +60°C (PACKAGE TYPEE) ........ooviiiiiiiiiiiiiiiiiiiiiiiinnnnn. 500 mw
For Ty = +60 10 +85°C (PACKAGE TYPEE) ............cocoiviinnnn. Derate Linearly to 200 mwW
For Tp = -55t0 +100°C (PACKAGE TYPES D, F, K, H) .. .vvveciinninniin i 500 mw
ForTp = +100to +125°C (PACKAGE TYPES O, F, K, H) .............. Derate Linearly to 100 mW

DEVICE DISSIPATION PER OUTPUT TRANSISTOR:
............. 100 mw

For T 5 = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H .. i i

PACKAGETYPEE .........coccvvevnennn,
STORAGE TEMPERATURE RANGE (TsTg)
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10s max. ......

RECOMMENDED OPERATING CONDITIONS

........ -56 to +125°C

.. -40to +85°C
-85 to +150°C

............. +285°C

For maximum reliability, nominal operating conditions should be selected so that opera-

ation Is always within the following ranges:

LIMITS
CHARACTERISTIC UNITS
Min. Max.
Supply-Voltage Range (For Ta = Full Package-
Temperature Range) 3 12 v
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Table Il — A-Series Static Electrical Characteristics (Full Package Temperature Range)
CONDITIONS LIMITS
SYMBOL PARAMETER Vin Vo (volts) Voo
VOLTS | MIN. MAX. | VOLTS| MIN.| TYP. | MAX.| UNITS
VoL Output Low 5 — - 5 - (] 0.05 v
[Voltage 10 - —_ 10 - 0 0.05 Vv
Vou Output High (i} - - 5 4951 5 - v
Voitage 0 - - 10 | s05] 10 - v
Vi Noise Voltage —_ 3.6 —_ 5 15 2.25 - Vv
(SS! Types) {(Input Low) — 7.2 — 10 3 45 — v
VnH Noise Voltage - —_ 14 5 15 2.25 - v
(SSI Types) [(Input High) — — 23 10 3 45 — v
Vn Noise Voltage - 4.2 — 5 15 225 | - v
(MSI Types)l(lnput Low) - 8.0 —_ 10 3 4.5 —-_ v
Vin [Nolse Voltage - - 08 5 15 225 - v
{MSI Types)(Input High) —_ - 1.0 10 3 4.5 —_ v
Vi oise Margin — 4.5 —_ 5 1 - - v
(Input Low) - 8.0 - 10 1 - —_ v
Vmn Noise Margin — — 0.5 5 1 — — v
(Input High) - - 1.0 10 1 — — v
h, b Input Leakage - - - 15 — | £10%] %t uA
Low
Ie Quiescent Device — - — | 5, 10, 15/See Data Sheets uA
Leakage
lon, lop Output Source and| — — — 510 [See Data Sheets mA
Sink current

Note: Logic Level Inversion Assumed in Table Il.

maximum ratings, static and ac electri-
cal characteristics of B-series CMOS in-
tegrated circuits. The JEDEC standard
(JEDEC Tentative Standard No. 13B)
defines B-series CMOS integrated cir-
cuits as a uniform family of both buffered
and unbuffered types that have an abso-
lute dc supply-voltage rating of at least
18 volts.

Buffered CMOS devices are types in
which the output “on" impedance s in-
dependent of any and all valid inputlogic

. conditions, both preceding and present.
All such CMOS product are designated
by the suffix “B” foliowing the basic type
number,

Unbutfered CMOS devices are types
that meet all B-series specifications ex-
cept that the logical outputs are not but-
fered and the noise-immunity voltages,
Vi and Vs, are specified as 20 and 80 per
cent, respectively, of Vop for operation
from Sor 10volts, and 17 and 83 per cent,
respectively, of Vop for operation from 15
volts, All such CMOS product are desig-
nated by the suffix “UB".

The JEDEC minimum standard also in-
cludes in the B-series CMOS types that
have analog inputs or outputs and, in ad-
dition, have maximum ratings and logi-
cal input and output parameters that
conform to B-series specifications
wherever applicable. These CMOS de-
vices are also designated by the suffix
“B".

All B-series CMOS devices can directly
replace their A-series counterparts in
most applications. The UB types are
high-voltage versions of corresponding
A-geries (unbuffered) types.

Table Il lists the JEDEC minimum
standards established for the maximum
ratings and recommended operating
conditions for B-series CMOS integrat-
ed circuits.

Table IV shows the JEDEC standards for
the static electrical characteristics of
CMOS B-series integrated circuits.

Standardized RCA Ratings
and Static Characteristics
RCA B-series CMOS integrated cir-

cuits meet or exceed the most stringent
requirements of the JEDEC B-series
specifications. Table V shows the stand-
ardized maximum ratings and recom-
mended operating supply-voltage range
for RCA B-series CMOS integrated cir-
cuits. The standardized static electrical
characteristics for these devices are
shown in Table Vi. As with the JEDEC
specifications, the RCA standardized
characteristics classifies the B-series
devices into three leakage (quiescent-
device-current) categories. Table V| lists
the RCA types in each category and indi-
cates types that, although they are still
B-series types, differ in one or more static
charactistics.

Tables V and Vi show that, in a number of
important respects, RCA has established
new performance standards for B-series
CMOS logic circuits.

1. Tight limits for all packages
RCA devices use the same set of lim-
its tor all package styies. The JEDEC
standard establishes two sets of limits
for most dc (static) parameters; a

49



General Operating and Application Considerations

Table il - JEDEC Minimum Standards for Maximum Ratings

Absolute Maximum Ratings (Voltages referenced to Vss):
DC Supply Voltage
Input Voltage
DC Input Current

(any one input)

Voo
ViN

Storage-Temperature Range Ts

Recommended Operating Conditions:

DC Supply Voltage
Operating-Temperature Range, Ta

Voo

Military-Range Devices
Commercial-Range Devices

-0.5to +18
—0.5 to Vpp +0.5

10

-85 to +150

+3to +15

-55to +125
-40 to +85

and Recommended Operating Conditions for B-series CMOS
Integrated Circuits*

vde
Vdc

mAdc

°C

vdc

°C
°C

*Reprinted from JEDEC Tentative Standard No. 13-B, “Standard
Specifications for Description of B-Series CMOS Devices.”

Table IV — JEDEC Standard for Static Characteristics of B-Series CMOS Integrated Circuits®

LIMITS
TEMP. | VDD TLow* +25°C THIGH*
PARAMETER RANGE | (Vdc) CONDITIONS Min | Max Min T Max Min Max Units
Quiescent 5 0.25 0.25 7.5
lop Device Current | Mit 10 ViN = Vgs of VDD 0.5 0.5 15
15 1.0 1.0 30
GATES uAdc
5 All valid input 1.0 1.0 7.5
Comm 10 combinations 2.0 2.0 15
15 4.0 4,0 30
5 1.0 1.0 30
Mil 10 VN = Vs§s or VDp 2.0 2.0 60
15 4.0 4.0 120
BUFFERS, uAdc
FLIP-FLOPS Comm 5 All valid input 4 4 30
10 combinations 8 8 60
18 16 16 120
5 5 5 150
Mil 10 VIN = Vgs or Vpp 10 10 300
15 20 20 600
Msi uAdc
5 All valid input 20 20 150
Comm 10 combinations 40 40 300
15 80 80 600
Vour| LowLevet 5 0.05 0.0 0.05
Output Voltage | AH 10 Vin = Vgs or VDD 0.05 0.05 0.05 Vde
15 |I0| <1uA 0.05 0.05 0.05
Vou| High-Level 5 4.95 4.95 4.95
Output Voltage| All 10 ViN = VgsorVpp | 9.95 9.95 9.95 Vde
15 |lol <1uA 14.95 14.95 14,95
ViL Input Low 5 Vo = 0.5V or 4.5V 15 1.5 1.5
Voltage All 10 Vo = 1.0V or 9.0V 3.0 3.0 3.0 Vdc
15 Vo=15Vor135v 4.0 4.0 4.0
B Types Jlo] <1uA
5 Vo = 0.5V or 4.5V 1.0 1.0 1.0
UB Types Al 10 Vo = 1.0Vor 9.0V 20 20 20 Vdc
15 Vo =1.56Vor 13.5V 25 25 25
I\ot <1uA
ViH | lnput High 5 Vo=05Vor4bv | 35 3.5 a5
Voltage Al 10 Vo=10Vorg.0v | 7.0 7.0 7.0 Vdc
15 Vp=15Vori13sv | 1.0 11.0 1.0
B Types |Io| <tuA
5 Vo = 0.5V or 4.5V 4.0 4.0 4.0
UB Types Al 10 Vo =1.0Vor9.0ov B.0 8.0 8.0 Vdce
15 Vg =15Vor 135V | 126 125 12.5
jof <tua
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Table 1V - JEDEC Standard for Static Characteristics ot B-series CMOS Integrated Circuits (cont'd)
LIMITS
TEMP. | Voo Toow” +25° C Tion”
PARAMETER RANGE { (Vdc) CONDITIONS Min { Max | Min Typ | Max | Min | Max Units
5 Vg = 0.4V
VN =0or 8V 0.64 0.51 0.36
10 Vg = 0.5V,
Mil ViN=0o0r10v 1.6 1.3 0.9
15 Vg =15V,
o | Output Low ViN = 0or 15V 4.2 3.4 24 A
{8ink) Current 5 Vo = 0.4V,
Vin = 0or 5V 0.52 0.44 0.36
10 Vo = 0.5V,
Comm Vin=0or 10V 1.3 1.1 0.9
15 Vo= 1.5V,
VN =0or 15V 3.6 3.0 24
5 Vg =46V,
Vin = 0or 5V -0.26 -0.2 -0.14
10 Vo =95V,
Mil Vin =0 or 10V ~-0.62 -0.5 -0.35
o 15 Vo =135V,
utput High VN =0o0r 16V -1.8 -1.5 -1
oM | (Source) mAdc
Current 5| Vo=46V
Vin =0o0r 5V -0.2 -0.16 -0.12
10 | Vo =95V,
Comm Vin = 0 or 10V -0.5 -0.4 -0.3
15 | Vo = 13.5v,
Vin =0or 15V ~1.4 -1.2 -1.0
™ Input Mil 15 | vn=0o0r 15V +0.1 +0.1 +1.0 uAdc
Current .
Comm 15 | Vin=0o0r 15V +0.3 +0.3 +1.0 uAdc
3-State Mil 15 | Vii =0or 15V +0.4 +0.4 +12 uAdc
Lousmax] Output
Leakage
Current Comm 15 {Vin=0o0r 15V +1.6 +1.6 +12 uAdc
Cin input
Capacitance |All e Any Input 75 pF
per Unit Load

“Twow = —55° C for Military Temp. Range device, ~40° C for Commercial Temp. Range device
*Twiew = +125° C for Military Temp. Range device, +85° C for Commercial Temp. Range device
a Reprinted from JEDEC Tentative Standard No. 13-B, “JEDEC Standard Specification for Description of B-series CMOS Devices.”

tight set for products having a full op-
erating temperature range of -55°C
to +125°C (normally used for ceram-
ic packages), and a relaxed set for
products having a limited tempera-
ture range of —40°C to +85°C (nor-
mally used for plastic packages). Be-
cause RCA supplies only one premi-
um grade of B-series product in all
package styles (i.e., fall-out chips are
not used), all B-series CMOS devices
are specified to the tight set of limits
only.

2. Improved voltage rating

All RCA B-series devices are tested to
voltages that insure safe operation at
the absolute maximum dc supply
voltage rating of 20 volts. This higher
rating permits greater derating for re-
liable 15-volt operation, permits great-
er 15-volt supply tolerance and peak
transients, and permits system use to
18-volts with confidence.

3. Wider operating range

All RCA B-series devices have a rec-

ommended maximum operating volt-
age of 18 volts. This higher limit per-
mits 18-volt system supply operation,
and also permits wider power-source
tolerances and transients for supplies
normally set up to 18 volts.

Lower leakage current

The JEDEC standard establishes
three sets of limits for quiescent de-
vice current (loo) intended to match
chip complexity to device leakage
current as realistically as possible.
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Table V - RCA Standardized Maximum Ratings and Recommended Operating Conditions for

B-Series CMOS Integrated Circuits
Maximum Ratings, Absolute-Maximum Values
DC SUPPLY-VOLTAGE RANGE, (Voo)

(Voltages referenced to Vas Terminal) ........c..ovvnennvniiniiniiiiianniiinnenennnnn,s -05t0 +20V
INPUT VOLTAGE RANGE, ALL INPUT S .. ..ttt ittt iiireiiinereanans —0.5to Vop +0.5 V
DC INPUT CURRENT, ANY ONE INPUT ..o ttiiitttitie it ierteineiee e enaanns +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ta = —401t0 +60° C (PACKAGE TYPEE) ... ..tuuiiirinniiii i it ctneeniainannss 500 mwW

For Ta = +60 to +85° C (PACKAGE TYPEE) .............. Derate Linearly at 12mW/°C to 200 mW

ForTpa = -55to +100°C (PACKAGE TYPES D, F,K) .. ... ittt iiiiieniannns 500 mW

For Tp = +100 to +125°C (PACKAGE TYPES D, F, K) ...... Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

For Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ............cccvvuu.. 100 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, F, K, H. ottt ittt e et ittt nveeieariaanns ~55to +125° C

PACKAGE TYPE E .. tiititiiitititiieeittieteeanat et rertetenraenenasossosenenenanns -4010 +85° C
STORAGE-TEMPERATURE RANGE (Tatg) «¢vtvvverenentirrnonearneaaarosiseeanneennns -85 to +150° C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max ..............coou.nn. +265° C

Recommended Operating Conditions:

For maximum reliability, nominal operating conditions should be
selected so that operation is always within the following ranges:

LIMITS
MIN. MAX.

CHARACTERISTIC UNITS

Supply-Voltage Range (For
Ta = Full Package Temp- 3 18 \'

erature Range)

For all three levels of chip complexity,
all RCA B-series devices (regardless
of package) conform to the tighter set
of limits established in the standard.
{n addition, a maximum rating isspec-
ified at 20V, as well as at 5V, 10V, and
15V. As a result:

(a) In current-limited applications,
CMOS users can depend on one
tight leakage limit independent of
package style selected.

(b) Customer use of CMOS product up
through 18 volts is protected by a
published tight leakage current spec-
ification at 20 voits (as well as by an
input leakage specification at 18
volts).

5. Symmetrical output

Most RCA B-series devices have bal-
anced complementary output drive
(i.e., the output high current lon rating
is the same as the output low current
low rating) specified to the tighter set

of limits established in the JEDEC
standard. The balanced output pro-
vides uniform rise and fall time perfor-
mance, improved system noise ener-
gy (dynamic) immunity, optimum de-
vice speed for both output switching
low-to-high (ten) and output switch-
ing high-to-low (teu), and in general
the identical high and low dc and ac
characteristics normally associated
with a good complementary output
drive circuit. MOS system design,
simulation, and performance are sig-
nificantly enhanced by equal high
and low dc and ac performance rat-
ings and one tight specification limit
for all package styles.

. Improved Iinput current (leakage)

ratings

All RCA B-series devices (regardless
of package) have a maximum input
leakage current (i) rating of 100 nA
specified at voltages upto 18V, and a

maximum limit of 1 uA at the upper
limit of the package-temperature
range. Actually, the 100 nArating is a
practical specification timited by the
inability of commercial test equip-~
ment to measure lower currents. Lab-
oratory tests show that input leakage
currents of RCA B-series CMOS de-
vices are significantly lower than this
limit, typically ranging from 10 to 100
pPA.

. Buffered and unbuffered gates

The new industry standard establish-
es a suffix “UB" for CMOS products
that meet all B-series specifications
except that the logical outputs of the
devices are not buffered and the Vi
and V4 specifications are relaxed.
The suffix “B” defines only buffered-
output devices in which the output
"on" impedance is independent of
any and all valid input logic condi-
tions, both preceding and present.
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Table VI — RCA B-series CMOS Standardized Electrical Characteristics

LIMITS AT INDICATED TEMPERATURES (°C)

D Values at -55,+25, +125 lytoD, F,K,H Packages
CHAng\chER- CONDITIONS Values at 40, +25,A+'g,5yApplv to E Pack::e UNITS
Vo ViIN | VoD +25
(V) v) v) -55 -40 +85 | +126 | Min. | Typ. | Max.

Quiescent Device — 05 5 0.25 0.25 7.5 75 - 0.01 0.25

Current, — 0,10 10 0.5 0.5 15 15 — 0.01 0.5
E%Bayax' = 015 | 15 1 1 30 30 — [ o0.01 1
Iortersh — 0,20 20 5 5 150 150 — 0.02 5

Buffers, Flip-Flops, 0.5 5 1 1 30 30 — 0.02 1

IEatc?eGs, l\llulti- 0,10 10 2 2 60 60 - 0.02 2 A
evel Laates 0,15 15 4 4 120 120 — 0.02 4 H
(MSI-1 Typesi4 020 | 20 | 20 | 20 | 600 [ 600 | — | 004 | 20

Complex Logic 0.5 5 5 5 150 160 - 0.04 5

(MSI-2 Types)& 0,10 10 10 10 300 300 - 0.04 10
0.15 15 20 20 600 | 600 - 0.04 20
0,20 20 100 100 | 3000 | 3000 = 0.08 | 100

Output Low 0.4 0.5 5 064 | 061 | 042 | 0.36 | 051 1 -
{Sink) Current 0.5 0,10 10 1.6 15 1.1 09 1.3 26 -

loL Min. 15 0,15 15 42 4 28 | 24 | 34 | 68 -

Output High 4.6 05 5 -0.64 | -0.61 | -0.42 [ -0.36 | -0.51 -1 — mA
{Source) 25 05 5 -2 18 | -1.3 [ -115 | -1.6 | -3.2 —
C‘,’”e",‘\h. 95 010 | 10 | 16 | 16 | 11 | 09 | 1.3 | 26 | —

OH Min. 135 | 0,15 | 15 | 42 | 4 | -28 | 2.4 | 34 | 68 -

Qutput Voltage: - 0,5 5 0.05 - 0 0.05

Low-Level, — 0,10 10 0.05 — 0 0.05
VoL Max. _ 0,15 | 15 0.05 _ 0 | 005

Qutput Voltage: — 0,6 5 4.95 4.95 5 — v
High-Level - 0,10 10 9.95 9.95 10 -

VQH Min. _ 0.15 15 14.95 1495 | 15 Z

Input Low 05, 4.5 — 5 15 — — 15
Vc:)taga 1,9 — 10 3 - — 3

ax.,
BlTLypes 15,135 - 15 4 - - 4
UB Types 0.5,4.5 — 5 1 - — 1
1,9 — 10 2 _ _ 2
15,135 - 15 25 — - 25

Input High 05,45 — 5 35 35 — — v

\\;oita“%?, 1.9 - 10 7 7 — —
n.

B'.'r"ypes 15,135 - 15 Iy - - —

UB Types 0.5,4.5 - [ 4 4 — —

1,9 — 10 8 8 - _ _

15,135 - 15 125 12.5 - -

Input Current . 0,18 18 *0.1 | 0.1 +] £ — | 105 0.1 uA
HiN Max.

3-State Output
Leakage Current | 0, 18 0,18 18 +04 | 204 | 212 | +32 — | t104| to4 | pua
louT Max.

4 Classifications of RCA CMOS B-Series Types are shown in Table Vil
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Table VIIl—Classification ot RCA B-series CMOS Integrated Circuits According to Circuit Complexity
Buffers/Flip-Flop/
Latches/Multi-Level
Gates (MS!-1)

Gates/
inverters

CD4000B CD4023UB
CD4000UB CD4025B8
CDA4001B CD4025UB
CD4001UB CDA4048B
CD4002B CD4oséBa
CD4002UB CD4068B
CD4007UB CD4069UB
CD4o11B CD4071B
CD4011UB CD4072B
CD4012B CD4073B
CD4012UB CD4075B
CDAa016Bw CDA4078B
CD4023B CD4081B

CD4082B

CD40117B

CD4009UB®
CD4010Bw
CD4013B
CD4019B
CD40278
CD4030B
CD4041UB=m
CD4042B
CD4043B
CD40448
CD40478
CD4049UBm
CD4050Bm

CD40708
CD40778
CD4085B
CD4086B
CD40938
CD40958
CD409%6B
CD4098B
CD45028m
CD4503B
CD401068
CD40107Bw
CD40109Bm
CD40174B
CD40175B
CD40257B

sindicates types for which, because of special design requirements, one
or more static characteristics differ from the standardized data. Refer to

RCA data pages on these types for specific differences.

RCA will supply both buffered (“B”)
and unbuffered (“UB”) versions of the
popular NOR and NAND gates to
make available to designers the ad-
vantages of both. The chart below
briefly compares the features of the
two versions (a more detailed cover-
age of the special features of B- and
UB-series CMOS gates is provided by
{CAN-6558 in the Application-Notes
section):
8. Rellabllity

RCA B-series CMOS integrated
circuits incorporate the latest im-

Complex Logic (MSI-2)

CD4006B CD4051B CD4527B
CD4008B CD4052Bm CD45328B
CD40148 CD4053Bm CDA4536B
CD40158 CD4054B® CD4538B
CD40178 CD4055Bs CD4541B
CD4018B CD4056B® CD4543B
CD4020B CD4060B CDA45558
CD40218 CDA4063B CD45568
CDA40228 CD4067Bw CD45858
CD40248 CDA4076B CD47248
CD40268 CD40898 CD40100B
CD4028B CDA4094B CcD401018
CD40298 CD40978B® CD401028
CD4031B CD4099B CD40103B
CcD40328 CD4508B CD40104B
CD40338 CD45108 CD40105B
CD40348 CD4511Bm  CD401088
CD40358 CD45128B CD40110Bm
CD40388 CDA4514B CD401478
CD40408 CD45158 CD401608
cD40458m  CD4516B CD401618
CD40468m CD4517B CD401628
CD4518B CD401638
CD45208 CD401818
CD40182B
CD401928
CD401938
CD401948
CD402088

provements in processing technolo-
gy and plastic and ceramic packaging
techniques. Product quality is real-
time controlled using accelerated-
temperature group quality screening
in which measured dc parameters are
criticized against tight B-series limits.

Figs. 7 through 10show the standardized
n- and p-channel drain characteristics
for B-series CMOS devices, and Figs. 11
through 14 shows the normalized varia-
tion of output source and sink currents
with respect to temperature and voltage
in these devices.

Buffered Unbuffered
Version Version
Characteristic (“B") (*uB”)
Propagation Delay {Speed) Moderate Fast
Noise Immunity/Margin Excellent Good
Output Impedance and
Output Transition Time Constant Variable
AC Gain High Medium
Output Oscillation for
Slow Inputs Yes No
Input Capacitance Low High

B-Series Dynamic Electrical
Characteristics

B-series dynamic electrical characteris-
tics are specified for individual types un-
der the following conditions: Voo = 5V;
10V, and 15V; Ta=25° C; C. =50 pF; R.
=200 k); t, and t; = 20 ns. Table ViH lists
dynamic characteristics specified for

RCA B-series CMOS integrated circuits.
Fig. 13 shows the variation of B-series
dynamic parameters with temperature.
Fig. 14 shows the variation of output
transition time with supply voitage. Fig.
15 shows the variation of the standard-
ized output transition time with load
capacitance.

Maximum propagation delay or transi-
tion times for values of C. other than the
specified 50 picofarads can be deter-
mined by use of the multiplication factor
(usually 2) between the typical and max-
imum values given in the dynamic char-
acteristics chart included in the techni-
cal data for each device applied to the
typical curves, and also shown in the
device technical data.
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B-Series Dynamic (AC) Switching
Parameters

Table VIII defines the major CMOS ac
characteristics, with reference to the
waveforms shown in Fig. 16 through 19.
Test conditions of VDD, low capacitance
(CL), and input conditions are given for
individual types in the published data.

Fig. 14—Variation of low-to-high (tn.n) and
high-to-low (tru.) transition time with
supply voltage.

Fig. 16 — Transition times and propagation
delay times, combination logic.
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Fig. 15—Variation of transition time (ty, ,
(ty, yy) with load capacitance .
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Outputs should be switching Irom 10% Voo to
90% Voo in accordance with device truth table.

Fig. 17 — Clock-pulse rise and fall times and
pulse width.
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Table Vill - Dynamic Electrical Characteristics - Definitions

Characteristic Symbol Limits Notes
Max. Min.

Propagation Delay:

Outputs going high to low terL X

Outputs going low to high teen X
Output Transition Time:

Outputs going high to low tr X

Outputs going fow to high tron X
Pulse Width-Set, Reset, Preset

Enable, Disable, Strobe, Ciock twe OF twn X 1
Clock Input Frequency for X 1,2
Clock Input Rise and Fall Time tou trew X
Set-Up Time tsu X 1
Hold Time tw X 1
Removal Time - Set, Reset, Preset-Enable trem X 1
Three State Disable Delay Times:

High level to high impedance teHz X

High impedance to low level tezL X

Low levei to high impedance triz X

High impedance to high level tezn X

NOTE: (1)

to max., or vice versa.

(2) Clock input waveform should have a 50% duty cycle and be such as to cause the outputs
to be switching from 10% Voo to 80% Voo in accordance with the device truth table.

l i'—:on- -‘ﬂu voo
e P AT Y "
-'n.x-‘ }-'-n. 4
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Fig. 18 — Three-state propagation deiay wave
shapes and test circuit.
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Fig. 19— Setup times, hoid times, removal
time, and propagation deiay times
for positive-edge triggered sequen-
tial logic circuits.

By placing a defining min. or max. in front of definition, the limits can change from min.

CMOS Special Products

RCA supplies a variety of special CMOS
products that have operating supply-
voltage ranges and other characteristics
that differ from the standardized data
specified for A- and B-series CMOS inte-
grated circuits.

These special applications types inciude
flash A/D converters for use in low-
power consumption, high-speed digit-
ization applications; crosspoint switches
torusein telephone and PBX systems, in
studio audio switching applications, and
as multisystem bus interconnects; tone
generators for use in dual-tone telephone
dialing systems; Interface circuits for
level-shifting applications to interface
CMOS logic levels with different logic
types; and display drivers non-multi-
plexed, 4-digit, 7-segment LCD types
containing ati the circuitry necessary for
driving conventional LCD displays
without the need for external com-
ponents.




CMOS High-Voltage

B-Series Integrated Circuits
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CD4000B, CD4001B, CD4002B, CD4025B Types

CMOS NOR Gates

High-Voitage Types (20-Volt Rating)
Dual 3 Input
plus Inverter — CD40008
Quad 2 Input — CD4001B
Dual 4 Input — CD40028
Triple 3 Input — CD40258

RCA-CD4000B, CD4001B, CD40028B, and
CD4025B NOR gates provide the system
designer with direct implementation of the
NOR function and supplement the existing
tamily ot CMOS gates. All inputs and outputs
are buffered.

The CD4000B, CD40018, CD4002B, and
CD4025B types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suftix).

STATIC ELECTRICAL CHARACTERISTICS

Features:

® Propagation delay time = 60 ns (typ.) at
CL=50pF,VDD=10V

Buffered inputs and outputs

Standardized symmetrical output characteristics

100% tested for maximum quiescent current at 20 V

5-V, 10-V, and 15-V parametric ratings

Maximum input current of 1 uA at 18 V

over full package-temperature range;

100 nA at 18 V and 25°C

® Noise margin (over full package temperature

range):

1VatVpp=5V
2VatVpp=10V
25Vatvpp=15V

Meets all requirements of JEDEC Tentative
Standard No.13A, ““Standard Specifications
for Description of “B’” Series CMOS Devices”
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LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +126 Apply to D,F,K,H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
1STIC 25 UNITS
Vo ([Vin (VoD
(V) (v) | (v | -55 | —40 +856 | +125 | Min, | Typ. | Max.
Quiescent Device - 0,5 5 [ 025025 756 75 - 0.01 | 0.25
Current, - 00| 10| 05 | 05 i5 15 | - 001 | 05
Ipp Max. i 0,15 15 1 1 30 30 - 0.01 1 HA
- 0,20 20 5 5 150 150 - 0.02 5
Output Low 0.4 05] 5 | 064)061 | 042 | 036 | 051 1
(Sink) Current 05 010] 10 ] 16 [ 15 1.1 09 | 13 26
foL Min. 165 1015] 15 | 42 | a 28 | 24 | 34 | 68 -
Output High 46 051 5 |-064/-061|-042]-036{-051] -1 - mA
{Source) 25 05 5 -2 [-18 [ -13 1.15]-16 | -3.2
Current. 95 (010} 10 |-16[-15 11 | -09 ]33] -286 -
'on Min. 136 {015] 15 {42 4 28 [-241 34 -68
Output Voltage: - 05 5 0.05 - 0 0.05
Low Level, 010] 10 0.05 - 0 |o005
VoL Max. - 0,15 15 0.05 0 00s|
Output Voltage: - 05 5 4.95 4.95 5
High-Level, - 0.10] 10 395 9.95 10
VOH Min. ~la1s] 15 14.95 14.95] 15
Input Low 0545 | - 5 15 - — 15
Voltage, 1.9 - 10 _ — 3
ViL Max- s I35 - | 15 B g ],
Input High 0.5 - 5 35 35 — —
Voltage, 1 - 10 7 7 —
ViH Min. 15 — | s 1 1 - -
fnput Current 018| 18 | t01 | 01 | +1 g |~ |+107°5] 01| uaA
lin Max. :

Ves-H

32C5- 24760

CD4025B
FUNCTIONAL DIAGRAM
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CD4000B, CD4001B, CD4002B, CD4025B Types

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX,
Supply-Voltage Range (For T = Full Package 3 18 v
Temperature Range)
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (VDD)

{Voltages referenced 1o Vgg Terminal) - ~0.510 +20 V
INPUT VOLTAGE RANGE, ALL INPUTS . -0.5to Vpp +0.5 V
DC INPUT CURRENT, ANY ONE INPUT 10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ta = —40 to +60°C (PACKAGE TYPE €) . 500 mW

For Tpa = +60 to +85°C (PACKAGE TYPE E} Deratv Lmearlv at 12 mW/°C to 200 mwW

For T = ~55 to +100°C {PACKAGE TYPES D, F, K) 500 mW

For Ta = +100 to +125°C (PACKAGE TYPES D, F, K) Dera((' Lmearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types)
OPERATING-TEMPERATURE RANGE (TA)

PACKAGE TYPES D, F, K, H .

PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (TS( )

LEAD TEMPERATURE (DURING SOLDERING).

100 mW

—55 to +125°C
—40 to +85°C
—65 to +150°C

Atdistance 1/16 * 1/32 inch {1.59 * 0.79 mm) from case for 10 s max. +265°C
DYNAMIC ELECTRICAL CHARACTERISTICS
At T, =25°C, Inputt,, ty=20ns, C; = 50pF, R, = 200k
TEST CONDITIONS ALLl;J'Yr:ES
CHARACTERISTIC UNITS
Vv
DD | ryp. MAX.
VOLTS
Propagation Delay Time, 5 125 250
PHL. tPLH 10 60 120 ns
15 45 90
) 5 100 200
Transition Time, 10 50 100 ns
TTHL, ITLH 15 40 80
Input Capacitance, Cip Any Input 5 7.5 pF
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Fig.1 — Typical voltage transfer characteristics.
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CD4000B, CD4001B, CD4002B, CD4025B Types
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CD4000B, CD4001B, CD4002B, CD4025B Types

Yoo Voo
INPUTS INPUTS QUTPUTS
Voo NOTE Vin
\_@_’ MEASURE INPUTS e +
° SEQUENTIALLY, v° 7
vss TO BOTH Vpp AND Vgg " I
CONNECT ALL UNUSED =
INPUTS TO EITHER
Vpp ORt Vg NOTE:
vss Vss TEST ANY COMBINATION
OF INPUTS

92¢5-27402

Fig.13 — Input leakage current
test circuit,

9205-2744181

Fig. 14 — Input-voitage
test circuit.

TERMINAL ASSIGNMENTS (TOP VIEW)

92€S- 24 445RI 92CS-24446RI

NC=NO CONNECTION

CD400ooB

NC=ND CONNECTION

CD4001

30—

ler— 4-l0
(0.102-0.254) gy ou
(1.651-1.854) 92¢s - 28911

CD4000B
° 8
——r
52-60
(.320~1,524)
[ 2 \aey
o] — 1
!‘_t 4-10
0.102-0.254)
-7
! (l.g.’?l—l.g54) 1 92cs-28000

CD4002B

B
CHIP PHOTOGRAPHS
Dimensions and Pad Layoutso

Voo
*:E+F+G+H

92CS- 23a47Rt

NC 2 NO CONNECTION

CD4002B

+ E 5939

o3l

00
Vi -
INPUTS

92C5- 2740181 @

Vss

Fig.15 — Quiescent-device
current test circuit.

A

8

[

E

F

K+DFEFF

Vss
92CS5-24468R1

NC=NO CONNECTION
CD4025B
40 50 60 68

52-60
(1.320-).524)

o_
I.__ 4-10
{0.102-0.254)
e

65-73
1-651-1.853) 1 |

[—
(6.102-0.254)

92C5-35054 ‘
CcD40018

57-65
(1.448-1.651)

|

66-74
(1.676-1.879)

CD4025B 92CS-35060

61



CD4000UB, CD4001UB, CD4002UB, CD4025UB Types
CMOS NOR Gates

High-Voltage Types (20-Volt Rating)

Dual 3 input

plus Inverter—CD4000UB
Quad 2 Input-CD4001UB
Dual 4 Input—CD4002UB
Triple 3 Input—CD4025UB

RCA-CD4000UB, CD4001UB, CD4002UB,
and CD4025UB NOR gates provide the
systemn designer with direct implementation

Features:
® Propagation delay time = 30 ns (typ.) at
cL =50 pF, VDD= A%

u Standardized symmetrical output characteristics

a 100% tested for maximum quiescent current
at20 v

m Meets all requirements of JEDEC Tentative
Standard No. 13A, “‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”

& Maximum input current of 1 yA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

= 5-V, 10-V, and 15-V parametric ratings

of the NOR function and supplement the
existing family of CMOS gates.

The CD4000UB, CD4001UB, CD4002UB,
and CD4025UB types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic fiat
packages (K suffix), and in chip form (H

suffix).

STATIC ELECTRICAL CHARACTERISTICS

X=DVERF

92CS$-24757

CD40o0uUB
FUNCTIONAL DIAGRAM

M= TR

CD4001UB

92CS-24762

FUNCTIONAL DIAGRAM
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92CSs-24758

CD4002UB
FUNCTIONAL DIAGRAM

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
1sTIC 25 UNITS
Vo |Vin |VDD -
(V) ) vy | 55 | —40 +85 +125 | Min. | Typ. | Max.
Quiescent Device - |os]| 5 {025 ]025 | 75 75 | - 0.01 j0.25
Current, - 010| 10 05 |05 | 15 15 | — 001 ] 05 A
1DD Max. — 015|158 | 1 1 30 30| — | 001 ] 1
— 020] 20 | 5 5 | 150 | 150 | — 0021] 5
Output Low 04 | 05| 5 | 064061 | 042 | 0.36 | 051 1 —
(Sink} Current 05 |o10[ 0] 16 | 15 1.1 09 | 13 2.6 —
1o Min. —
15 |015] 5] 42 | 4 28 | 24 [ 34 | 68
Output High 26 | 05| 5 |-064/-061]-042]-036{-051] -1 | mA
(Source) 25 05| 65 | =2 |-18 |13 |-115]-16-32 | ~
C‘:"e“;;r 96 |010] 10 |—16 |15 ] 11 | 08|13 ] 26 | —
n.
OH 135 |015] 16 | 42| -4 | 28 [-24]-34 | -68 | —
Output Voltage: - 05 5 0.05 - 0 0.05
‘-‘tl"”"-e;’:" — loa0[ 10 0.05 - 0 | o005
ax.
oL Tex ~ Joais] 15 0.05 = 0o [005] |,
Qutput Voltage: — 05 5 4.95 4.95 5 —
High-Level, — Toa0] 10 9.95 995 | 10 =
VOH Min. — lois[ 15 13.95 1495] 15 | -
Input Low 05,45 - 5 1 - - 1
Voltage, 1,9 — | 10 2 — | = 2
VieMax. ReasEl - | s 25 - | - [2s] |
Input High 0.5 - 5 4 4 — —
Voltage, 1 - 10 8 8 - -
VIH Min. 15 | - | 15 125 125 | — -
Input Current — lotal 18|01 {01 | =1 | =1 | = [#1075]| 00| kA
Iin Max. 4

7
Vss—]

33 AVBYE

92CS-24760

€D4025UB
FUNCTIONAL DIAGRAM
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be
selected so that operation is always within the following ranges:

LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Supply-Voitage Range (For
T = Full Package Temp- 3 18 v
erature Range)

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (V)
(Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .,
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE {Pp):
For Tp = —40 to +60°C (PACKAGE TYPE E)
For T = +60 to +85°C (PACKAGE TYPE E)

—0.510 420V

—0.5to Vpp +0.5 V

10 mA

500 mW

Derate Lmearly at 12 mW/5C 10 200 mW

For Ta = ~56 to +100°C (PACKAGE TYPES D,F K) PN . 500 mwW

For Ta = +100 to +125°C (PACKAGE TYPES D, F, K). . . Deraw Lmearly at 12 mW/°C 10 200 mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW

OPERATING-TEMPERATURE RANGE (TAI
PACKAGE TYPESD, F, K, H .
PACKAGE TYPE E
STORAGE TEMPERATURE HANGE (Ts, )
LEAD TEMPERATURE (DURING SOLDERING)

~55 to +125°C
—40 to +85°C
—65 ta +150°C

At distance 1/16 ¥ 1/32 inch (1,59 * 0.79 mm) from case for 10 s max. +265°C
DYNAMIC ELECTRICAL CHARACTERISTICS at Tao= 25°C, input t, 1 =20 ns,
and C, =50 pF, R =200 K2
ALL TYPES
TEST CONDITIONS LIMITS
CHARACTERISTIC UNITS
Voo
Volits TYP. MAX.
Propagation Delay Time, 5 60 120
PPHL PPLH 10 30 60 ns
15 25 50
5 100 200
Transition Time, 10 50 100 ns
YTHL YTLH 15 40 80
Input Capacitance, Cjp Any Input 10 15 pF
Vi
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Fig. 4 — Schematic diagram for type CD4000U8,
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Fig. 2 — Typical voltage transfer characteristics
as a function of temperature.
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types
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Fig. 6 — Schematic diagram for type CD4001U8.
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Fig. 7 - Schematic diagram for type CD4002U8.
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Fig. 8 — Schematic diagram for type CD4025U8.
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current characteristics.
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Fig. 12 — Typical transition time vs, load
capacitance.
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Fig. 15 — Quiescent-device-current test circuit.
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Fig. 16 — Input-voltage test circuit.
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Vpp OR Vsg
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Fig. 17 — Input feakage current test circuit.

CD4000UB, CD4001UB,

TERMINAL ASSIGNMENTS

92¢5- 24445 R
NC NG CONNEC TION

CbaooouB

NC:NO CONNECTIOM

Cp4oo1UB

Voo
KE+F4$G+H

9205- 24487 A1
NC:NO CONNECTION

CcD4o02UB

CD4002UB, CD4025UB Types

o J—
[rymm—y)
- 10102-0.254) _g)-g9
11.549-1.7521
92CS-350%4
Cb4oo1uB

R UG g B

- 4-10
{0.102-0.254)

67-75
(.702-1905)

92¢5- 27748
NC NG CONNECTION 92C5-24468 R
CD4002UB
CD4025UB
CHIP PHOTOGRAPHS s ‘I’ '|° ZIO 3‘0 4[0 5|o slo sls
Dimensions and Pad Layouts 70—~
g & vy o
60—
so— [ J
0= o 70-70
! (1.778-1.981)
30—~
20— J
63-71 2
(1.601-1.803) Qg
10—~
3 . s
o—
. 4-10
(0.102-0.254)
(!,66031:;,"803)_"_’ 92Cs-27748
- CD4025UB

L_ 4-(0
10.102-0.254)

-1 L4 .
(1.474-1.676)
€D4000UB

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Grid graduations are in mils {1 0=3 inch).

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer, When the
wafer is separated into individual chips, the angle of
cleavage may vary with respect to the chip tace for
different chips. The actual dimensions of the isolated
chip, theretore, may differ slightly from the nominal
dimensions shown. The user shouid consicer a tolerance
of —3 mils to +16 mils applicable to tha nominal!
aimensions shown.

92CS-27746




CD4006B Types

CMOS 18-Stage
Static Shift Register

High-Voltage Types {20-Volt Rating)

The RCA-CD4006B types are composed of
4 separate shift register sections: two sec-
tions of four stages and two sections of five
stages with an output tap at the fourth
stage. Each section has an independent
single-rail data path.

A common clock signal is used for all stages.
Data are shifted to the next stage on nega-
tive-going transitions of the clock. Through
appropriate connections of inputs and out-
puts, multiple register sections of 4, 5, 8,
and 9 stages or single register sections of 10,
12, 13, 14, 16, 17 and 18 stages can be

implemented using one CD4Q06B package.

Longer shift register sections can be assem-
bled by using more than one CD40068.

To facilitate cascading stages when clock
rise and fall times are slow, an optional out-
put {D4+4} that is delayed one-half ctock-
cycle, is provided (see Truth Table for Out-
put from Term. 2).

The CD4006B types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

TERMINAL ASSIGNMENT

Voo

Dyta

D243
D244
03+4
Da+5
D4+4

TOP VIEW
92C5-28973

Voo

Vss

ALL INPUTS (TERMINALS (,3,4,5,6)
PROTECTED BY COS/MOS PROTECTION
NETWORK

92c5-28974

Features: Voo
® Fully static operation he
® Shifting rates up to 12 MHz @ 10 V (typ.) ot L
B Permanent register storage with clock line high or low — 12 5 14
no information recirculation required 4 !
® 100% tested for quiescent current at 20 V ppd sracelemae 1= 02+8
® Standardized, symmetrical output characteristics cLock 34 10 pova
#5-V, 10-V, and 15-V parametric ratings ) LENY
® Maximum input current of 1 pA at 18 V
over full package-tgmperature range; 100 n,e Dats
nAat18 Vand 25 C 1 8 are
® Noise margin {full package-temperature : 7 D.
range) = 1Vatvpp= 5V lss
2VatVpp=10V S2CE-23049R2
25V at VDD =15V FUNCTIONAL DIAGRAM

= Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘“Standard Specifications

for Description of '’ Series CMOS Devices TRUTH TABLE FOR SHIFT REGISTER STAGE

D cLA D+1
Applications: 0 N 0
m Serial shift registers ® F requency division 1 ™ 1
® Time delay circuits X e NC

TRUTH TABLE FOR OUTPUT FROM TERM 2

Dq+4 cLt D44’

0 v 0

1 e 1

X A NC

o 1 =HIGH X = DON'Y CARE
ﬁru;rn.oa 0 =LOW 4 = LEVEL CHANGE
5h STAGE NC = NO CHANGE
92¢s- 1766 7RI Fig. 1 — Logic diagram and truth table (one register stage).

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted. For maximum
reliability, nominal operating conditions should be selected so that operation is always within the
following ranges:

CHARACTERISTIC Vpp | -MITS UNITS
(V) Min. | Max.
Supply-Voltage Range (For T a = Full Package
Temperature Range) - 3 18 v
5 180 -
Clock Pulse Width, tyy 10 80 — ns
15 50 -
5 100 -
Data Setup Time, tg 10 50 — ns
15 40 —
5 60 -
Data Hold Time, ty 10 40 — ns
15 30 -
Clock Rise or Fall Time: t, t¢ slg - 15 us
5 - 25
Clock Input Frequency, fo 10 — 5 MHz
15 - 7
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) . —05t0+20V
INPUT VOLTAGE RANGE, ALL INPUTS . —05to Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT B R +10 mA
POWER DISSIPATION PER PACKAGE (P

For Tp=—40to +60 C (PACKAGE TYE|)’E E) . 500 mW

For Tp = +60 to +85 C (PACKAGE TYPE E} . . .
For Ty = —55to +100° C (PACKAGE TYPES D, F. K) .

For T

= 4100 to +125°C (PACKAGE TYPES D, F, K)

DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .
OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D.F, K, H .
PACKAGE TYPEE

STORAGE TEMPERATURE RANGE (Tstg)

LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max.

STATIC ELECTRICAL CHARACTERISTICS

Derate Lmearlv at 12 mW/ C to 200 mW

500 mW

Derate Lmearlv at 12 mW/ C to 200 mW

100 mwW
o

—56 10 +125°C

40 10 +85°C

~65 to +150°C

+265°C

CD4006B Types
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Fig. 2 — Typical output low {sink) current
characteristics.

AMBIENT TEMPERATURE (T‘)' 25'C =
f I s

1 +

t

T
LIMITS AT INDICATED TEMPERATURES (°C) ? T 558 H
CONDITIONS Values at 55, +25, +126 Apply to D, F, K, H Packages| 4 ansssassa:
CHARACTER- Values at —40, +25, +85 Apply to E Package = PO
1STIC +25 UNITS glz. + GATE sounct
Vo VIN {VDD H T
(V) (v) | (v) | -55 | —40 +85 | +126 | Min. | Typ. | Max. § 1 HHH
Quiescent Device | — 05} 5| 8 5 | 150 | 150 | — | 0oa | 5 Z o oy i
Current, - o010 10} 10 10 300 | 300 | — 004 | 10 A H 23!
'DD Max. ~ {015 15| 20 | 20 | 600 | 600 | — | 004 | 26 | “ < H
2
- 0,20] 20 | 100 | 100 | 3000 | 3000 | - 0.08 | 100 3* v
;s
Output Low 0.4 05{ 5 | 064 | 061 | 042 | 036 | 0.51 1 - é% |‘ t
{Sink) Current 05 o010 101} 18 15 1.1 09 | 13 26 — DRAIN-TO- SOURCE VOLTAGE (vDs) —v —
Mi 25 243198
‘oL Min. 15 015 156 | 4.2 4 28 24 | 34 6.8 - Fig. 3 — Minimum output low {sink) current
Output High 4.6 0,5 5 { -0.64,—061|-042{-0.36{-0.51 -1 - mA characteristics.
(CSoun:‘et) 25 05 5 ~2 -18 -13 | -1.15|-16 ~3.2 _ DRAIN- YO souncz VOL?AGE (Vpg)—Vv
ureent, 95 (010} 10 |-16 |16 |11 |09 [-13] -26 | - -
toH Min. TTEEED 2 7 38 54 34 o8 AMBIENT YENFJERATURE (YA) e ssazaseas HH
. - _ — B i i > - GATE-TO-SOURCE VOLTAGE {Vgg)=-5V. s 3
Output Voltage: - 05! 5 0.05 - 0 0.05 i —'%
Low-Level, Z Joto} 10 0.06 - 0 | 005 H it 3
VoL Max. A H 2
— 0,15 15 0.05 0 0.05 v asasesss : s &
HHH H 2
Output Voltage: - 05 5 4.95 495 5 — Yoy 38 ‘O;
ngh-LeyeI, _ 0.10| 10 9.95 9.95 0 — Tﬂ'f iaan mwsasEs! §
VOH Min. ~ Joas| 15 14.95 1495 15 | - 7 s =8
Input Low 05,45 - 5 1.5 - - 1.5 idd Saess: w
Voltage, 1.9 _ 10 3 — — 3 SERENu: HH HHD §
VL Max. - =
L7 15135] — | 15 4 - —T+71, SR R @
tnput High 0545] - | 5 35 35 | — | — HE T e
Voltage, 1,9 — 10 7 7 _ . Fig. 4 — Typical m..:r;'zur high (sourcel} current
ViH Min. 15135 ~ 15 1 Py __ — characteristics.
DRAIN-TQ-SOURCE VOLTAGE (Vps)—V
tnput Current - Jots| 18 ||| 21 | &1 | - Jrie500| ua e e
IN : AMBIENT TEWPERRTURE (Tp)725°C TLTTIERT
H t H
VOLTAGE {Vgg)=-5 V.

¥
1
1
T

@

]

T
QUTPUT HGH {SOURCE) CURRENT (1 oH)—mA

92e3-2432R2

Fig. 5 — Minimum output high (source) current
characteristics.
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CD40068B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 259C; Input t,, ty =20 ns,
Cy =50pF, Ry =200 K2
TEST CONDITIONS TYPICAL
CHARACTERISTIC
ERIS Vpp (V) VALUES UNITS
. . 5 200
Propagation Delay Time, 10 100 ns
tPHL, tPLH 15 80
5 100
T ition Ti
ransition Time, 10 50 ns
TTHL TTLH 15 40
- ; 5 50
Minimum Data Setup Time, 10 25 ns LOAD CAPACITANCE (G )—pF  szcs-2e3z2
tg 15 20 Fig. 7 — Typical transition time as a function of
load capacitance.
L . 5 100
Minimum Clock P:nlse Width, 10 45 ns
; w 15 30 T amerenT TEMPERATURE (T41-280C [ 1] HH
Maximum Clock Input F 5 5 R R g
aximum Cloc ;\put requency, 10 12 MHz s}oo; ::n‘ f | _ H i paiasnsade
CL 15 16 ?'250 ! 'r H E," s RIESREE :
5 15 g dh it LL’Y‘“"; woo!” 2V I
B . = ¢ Y VoL 2
Maximum Clock Input Rise or Fall 10 15 s 2200 SUPPLY o aat: i
Ny - a e JRdtast H HT
Time t,CL, t;CL 15 15 B TR T 8
s I ] P ov
Input Capacitance, C| Any Input 5 pF 3 oop: ' "15'
3 Sasa. H
* If more than one unit is cascaded t,CL should be made less than or equa! to the sum of the transition g 50 g e t T
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load. ﬂﬁ yﬁ distszsmaazasnassasa: A

a0 60
LOAD CAPACITANCE {C| )—pF

92CS-29829
0y +4 Fig. 8 — Typical propagation delay time as a
function of load capacitance.
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@ C_L° ¥ CLOCK INPUT FREQUENCY (tcp)- kHz
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Da >° >° b - —— >0 Q ° as a function of clock frequency.
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' |
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i Fig. 6 — Logic diagram with detail of latch.
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CD4006B Types

Voo
500 uF
vV
® § w
E 1uF f
[ V|
—J I 23 % INPUTS INPUTS QUTPUTS
2 13 )J R [:
CLOCK: 3 12— vss -
; :‘o _L ViH -] . *
T4 5 9 R o - o T
TL 1Az 8 H—l=EL ViL -] i
H K e ; NOTE:
Vs TEST ANY COMBINATION
. OF INPUTS
_'=, = 92C5- 27401R1 92¢5-27441R1
fpaTA "5
2 92C5-29828 Vss
Fig. 10 — Dynamic power dissipation test Fig. 11 — Quiescent device Fig. 12 — Input voltage test circuit.
circuit. current test circuit
12
Yoo 0 0 20 30 40 50 60 70 80 90 100 1o

S NS S Y N (N (O A I T B

Voo NOTE

N, @ MEASURE INPUTS 60—

° SEQUENTIALLY,

Vss TO BOTH Vpp AND Vgg
CONNECT ALL UNUSED

INPUTS TO EITHER 50 —
Vpo OR Vg

Vss

92¢5-27402 40—

Fig. 13 — Input current test circuit. 30— LIT—l UI—| | L“_| lﬂ—l L“_|L”_| ! I_”—|Lm I

20— l 'JﬂJﬂuJﬂ_W THAHIR lmh_J

66 -74
(1.677-1.879)

4-10

(0 102-0-254)
109117
(2.769-2.971) 1

92CM-29744

The photographs and dimensions of each CMOS chip

Dimensions in parentheses are in millimeters and represent a chip when it is part of the wafer. When the
are derived from the basic inch dimensions as in- walor is saparsted info individusl chips, the angle of
dicated. Grid graduations are in mils (10~3 inch). cleavage may vary with respect to the chip face for

ditferent chips. The actual dimensions of the isolsted
chip, therefore, may difler slightly from the nominai
dimensians shawn. The user should consider a tolerance
of —3 miis to +16 mils applicable to the nominal
dimensions shown.

Dimensions and pad layout for CD4006BH.




CD4007UB Types

CMOS

Dual Complementary
Pair Plus Inverter
High-Voltage Types (20-Volt Rating)

The RCA-CD4007UB types are comprised of
three n-channel and three p-channel enhance-
ment-type MOS transistors. The transistor
elements are accessible through the package
terminals to provide a convenient means for
constructing the various typical circuits as
shown in Fig. 2,

More complex functions are possible using
multiple packages. Numbers shown in paren-
theses indicate terminals that are connected
together to form the various configurations
listed.

The CD4007UB types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

Applications:

m Extremely high-input impedance amplifiers
® Shapers

u |nverters

& Threshold detector

= Linear amplifiers

B Crystal oscillators

TERMINAL DIAGRAM

Top View
02 7 sou mﬁ‘ﬂ?:s-o?(!pl)?lmn
QZ{PIDRAIN QNP SOURCE
Q2 GATES Q3 (N} DRAIN,Q3 (P) SOURCE
Q2(N) SOURCE Q3 {P}ORAIN
Q2 (N)DRAIN A3 GATES
Q1 GATES Q3 (W) SOURCE
Vgs,018 02 8 Q3 (W) RIN oRAN

SUBSTRATES QNN)
SOURCE

9208-24449

Features:

® Standardized symmetrical output characteristics
= Medium Speed Operation —tpy |, tp_ 4 =30 ns (typ.)

at10v
» 100% tested for quiescent current at 20 V

® Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices'”
® Maximum input current of 1 uAat 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

Vss*?

Vpp-i4

FUNCTIONAL DIAGRAM

92€8-25035

Terminal No.14 — Voo
Terminal No. 7 —~ Vgs

CHARACTERISTIC LimiTs UNITS
MIN. MAX.
Supply-Voitage Range
(For Ta = Full Package
Temperature Range) 3 18 \
STATIC ELECTRICAL CHARACTERISTICS
LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55,+25, +125 Apply toD, F, K, H Packages|
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS
ISTiIC +25
Vo |VIN |Voo -
(V) V) | (v) | -55 | <40 +85 +126 | Min. | Typ. | Max.
Quiescent Device - 05] 5 025|025 75 75 - 0.01 | 0.25
Current, - 0,10] 10 | 05 05 15 15 - 001 | 05 A
'DD Max. - Joas[ 5] 1 1 | a0 | 30 ] - |oor ] 1] "
_ 02020 5 5 150 | 150 | - 002 ] 5
Output Low 0.4 05| 5 {064 061 | 042 | 0.36 | 0.51 1 -
(Sink) Current 05 |010f 10} 16 | 15 1.1 09 | 1.3 2.6 -
loL Min. 15 1015] 15 | 42 | 4 | 28 | 24 |34 | 68 | -
Output High 46 | 05| 5 |-064]-061|-042(-036]-051] —1 - | mA
(Source) 25 os| 6 | -2 |-18[-13]-1a8]-16 ]| -32 ] ~
Current, | 96 |010| 101 -16]-15 | 91 ] 09|33 26| -
101 Min. 135 ]015] 15 | 42| 4 | 28 | 24|34 <68 |
Output Voltage: - 05 5 0.05 - [} 0.05
Low-Level, _ 0,10 10 0.05 - 0 0.05
VoL Max. ~ loi5] 15 0.05 - o _Joos] |
Output Voltage: - 05 5 495 4,95 5 -
High-Level, _ 010 10 9.95 9.95 10 -
VOH Min. ~ Jois| 15 14.95 7495 15 —
Input Low 45 — 5 i —_— - 1
Volitage, 9 _ 10 2 — — 2
ViL Max. 136 | - | 15 25 - - 25|
Input High 0.5 — 5 4 4 — —
Voltage, 1 — 10 8 8 — —
ViH Min, 15 | - [ 15 125 125 | — -
tnput Current 018] 18 | =01 | 201 | =1 $1 | - (#1078 01] ua
I\ N Max. g
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)
{Voltages referenced to Vgg Terminal}
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER-PACKAGE (Pp}:
For Tp = —40 to +60°C [PACKAGE TYPE E)
For Ta = +60 to +85°C (PACKAGE TYPE E) .
For Tp = —55 to +100°C PACKAGE TYPES D, F, K .
For T = +100 to +125°CIPACKAGE TYPES D, F, K) .
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPESD,F, K, H
PACKAGE TYPEE .

STORAGE TEMPERATURE RANGE (Ts(g)

. —0.51t0 +20 V
-0.5 to Vpp +0.5 V
. 0 mA

500 mW

Derate Lmear!y at 12 mW/OC 10 200 mW

500 mW

Derate Lnnearly at12 mW/°C 10 200 mW

100 mW

~55 10 +125°C
—40 to +85°C
—65 to +150°C

LEAD TEMPERATURE (DURING SOLDERING}:

At distance 1/16 * 1/32 inch {1.59 £ 0.73 mm) from case for 10 s max. +265°C
DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 259C; Input t,, t¢ =20 ns,
Cp =50 pF, R =200 KQ
ALL TYPES
CONDITIONS LIMITS
CHARACTERISTIC v UNITS
DD
Volts Typ. Max.
Propagation Delay Time: 5 55 110
PHL. 10 30 60 ns
tPLH 15 25 50
TH 5 100 200
Transition Time L 10 50 100 ns
TLH 15 20 | 80
Input Capacitance CiN Any Input 10 15 pF
-
14 2 11
02 D2 02
——— Pt ot Pl
= 1 =3 =3
| ~ | b2 ' n'z’
fod] ., jEz] —KD_.
t a0 @2
¥ v o {
D!
Lt iie _
*cos/M0S INPUT ¢
PROTECTION NETWORK ol

9
PARASITIC AND .
NETWORK COMPONENTS

DI+ N TO P WELL

02 0z P*TO SUBSTRATE

A
COS/MOS OUTPUT PROTECTION

NETWORK BETWEEN TERMINAL O L

NOS. 1,2,4,5,8,9,1,12,13 A "2.15 308

AND THE CORRESPONDING

DRAINS AND/OR SOURCES ot oz~ zes3z

vss
Fig. 1 — Detailed schematic diagram of CD4007UB showing input, output, and parasitic diodes.

CD4007UB Types

a) Triple Inverters 3—l>o—g 53>~{>o—<5>
10 : 2

92CS-15350

(14,2,11); (8,13);
(1,5); (7,49

b} 3 -Input NOR Gate

6
3 2
o

92C5-15349

(13,2); (1,11);
(12,5,8); (7,4,9)

6
¢) 3-Input NAND Gate é@—o-z

(1,12,13); {2,14,11};
(4,8); {5,9)

92C5-i5348

d) Tree (Refay) Logic

T

8-
=
ouT
20— )?r__
b _J»—«—
@ 3
=
##* ALL P-UNIT SUBSTRATES
ARE CONNECTED TO Vpp I_"'
ALL N-UNIT SUBSTRATES
ARE CONNECTED 70 V5 vgg 92€5-18328
Voo
(13,125); (4,9.8); sz ¢
(13,2); (1,11} o ]
-Oout
A 1o ouTtvpp:cedd
[ OUT (vgg)*CA+CB
c
:—_Evss

Fig. 2 — Sample COS/MOS logic circuit arrangements
using type CD4007UB.
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CD4007UB Types

e} High Sink-Current Driver

Yoo

(DPTIONAL vpp PULL-UP)

I¥

92¢5-15330

f) High Source-Current Driver

Vi

o

[
}—l {QPTIONAL V5gPULL-OOWN}
vs!

s 92¢s-15327

g} High Sink - and Source-Current Driver

Voo

T
(S

—
—

— —

o F
A

T

(6,3,10); {14,2,11);
(7,4,9);13,8,1,5,12) vss

;

I
AT

(6,3,10); (8.5, 12);
(11,14);7,4,9)

(6,3,10); (13,1,12);
(14,2,11); (7,9)

Fig. 2 — Sample COS/MOS logic circuit arrangements using type CD4007UB (Cont’d).

INPUT VOLTAGE (Vy)—v

92CS - 20438RI
Fig. 6 — Minimum and maximum voltage-transfer
characteristics for inverter.

AMBIENT TEMPERATURE (To) = 28 °C ai::dﬁ A
T i
gt i E A-$INGLE INPUT ONLY
i Eai g B-wo INpuTs ONLY | ¥
¥ HHTH C— THREE INPUTS
> UPPLY VOLTAGE LHiyrHHT
L 16 Ef(vpp) < 18 it HH " g;chnHégr%s
° Voo
2 e R v
- + C
< 2 A8k
3 ol C
g [+] T
5 HHH
H £
3. £
A & Yoo
2 = i
) 25 75 10 125 15

INPUT VOLTAGE (Vp)—V
9205-17786

Fig. 3 — Typical voltage-transfer characteristics
for NAND gate.

AMBIENT TEMPERATURE (YA) =25°C B}
;1 7 v

essEanrsceonan e

16 } SUPPLY VOLTAGE (V=18

A :%,

A~ SINGLE INPYT ONLV} »

QUTPUT VOLTAGE (Vo) —v
~

8~ TWO INPUTS ONLY

® 3
[HisdEiedss
o

INPUT VOLTAGE {vy)-v s2¢s. 17787

Fig. 7 — Typical current and voitage-transfer
characteristics for inverter.

s A B C — THREE INPUTS
4 ¢ ®* OTHER INPUTS
h) Dual Bi-Directional Transmission Gating 2 SWITCHED TO GROUND
uT
?m )' ° 23 s 7.5 10. 125 8.
' INPUT VOLTAGE {vp]—V
16 92CS- 17867
| . . .
cLoAK Fig. 4 — Typical voltage-transfer characteristics
for NOR gate.
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O ~,
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92CS-15347 5
(1,5,12); (2,9); £
» < i
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¥ =8
9205 -15328 {6,3) ] H
z
S
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5
&
& a8
H Sv
T
H 1
5 o [ 92¢5-24318R3
DRAIN-TO-SOURCE VOLTAGE (vpg)—V
Fig. 5 — Typical output low (sink)
current characteristics.
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(S REBRGERSERERcnRRRARSEE: H ] HH A I
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Fig. 8 — Minimum output low (sink)
current characteristics.
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DRAIN-TO-SOURCE VOLTAGE (¥pg)—V
5

-5 -10 -
AMBIENT TEMPERATURE (Tal*25°C L
bbbk T T <
GATE -TO-SQURCE VOLTAGE (Vg s E
e :
T u S
T =]
T I
FHR z
&
e T £
: o
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HH €
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2
: i e
T T 3
T 18V, WwE
T it

T 5
T e
H gt B
T T 4

a8 il it 1 it T

ina; ittt Iest daaauaaa; t 11

Fig 9

52052432073
— Typical output high {source}
current characteristics.

ORAIN-TO-SOURCE VOLTAGE (Vpg)—V

-15 -0 = 0
AMBIENT TEMPERATURE (Ta)*25°C T
4 iR TIT, HHH
1 HHHHHH ; HHEHE <
" ATE -TC - SOURCE VDLTAGE {Vgg)* -5 + H+ E
i e TEa s TN i
HHE T 3
HHT i 2
E1saansass. g
A ¢
=
et
T H 4
s 25 a1
T Bd 2
e 3
e et e
Ssssaansasss T 8
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Fig. 10 — Minimum output high {source)
current characteristics.
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9205 - 17780

Fig. 11 — Typical voltage-transfer characteristics

as

a function of temperature.

PROPAGATION DELAY TIME (1py. Tpr)— m

AMBIENT TEMPERATURE (Tp 'v28°C

40 60 80 100
LOAD CAPACITANCE (C ) —pF  92C5-24434R!

Fig. 12 — Typical propagation delay time vs.

load capacitance.

Y25 -vas22

Fig. 13 -- Typical transition time vs. load
capacitance.

DISSIPATION PER GATE [P t—»

3 % 5 §

o

AMBIENT TEMPERATURE {Tp)+25°C [

LOAD CAPACITANCE {C }* 15 pF ———
(CL}® 50 pF e

92C5- 20634

Fig. 14 -- Typical dissipation vs. frequency

characteristics.
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{0.102-0.254)
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(1.372-1.574}

CD4007UB Types

Yoo
INPUTS

Voo
° @

vss

NOTE
MEASURE INPUTS
SEQUENTIALLY,
TO BOTH Vpp AND Vg5°
CONNECT ALL UNUSED
INPUTS TO EITHER
Voo OR Vss

vss

s2cs- 27402
Fig. 15 — Input current test circuit.
Voo

QUTPUTS

¢

NOTE:
TEST ANY ONE INPUT
WITH OTHER INPUTS AT
Voo OR Vgg

INPuTi_l
.

P

92¢s- 27400m
Fig. 16 — Input voltage test circuit.
Voo

Yoo
INPUTS

&o)

¥ss
92c5- 27401R)

Fig. 17 — Quiescent device current test circuit.

50-58
(1.270-1473)

92Cs-286338

DIMENSIONS AND PAD LAYOUT FOR CD4007UBH

in pe are in
derived from tha basic inch

and are

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the waler. When the
waler is separsted into individual chips, the angle of
cleavage may vary with respect to the chip face for

Grid graduations ers in mils (10~ 3 inch,

e chips. The actual dimensions of the isolated
chip, therefore, may ditfer siightly from the nominal
dimensions shown. The user should consider a tolerance
of ~3 mils to +16 miis applicable to the nomina}
dimensions shown.
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CD4008B Types

CMOS 4-Bit Full Adder

With Parallel Carry Qut

High-Voltage Types (20-Volt Rating)

The RCA-CD400BB types consist of four
full adder stages with fast look ahead carry
provision from stage to stage. Circuitry is
included to provide a fast "‘parallel-carry-out”
but to permit high-speed operation in arith-

Features:

¥ 4 sum outputs plus parallel look-ahead carry-output

® High-speed operation — sum in-to-sum out, 160 ns typ;
carry in-to-carry out, 50 ns typ. at Vpp =10 V,

Ci =50 pF

Standardized, symmetrical output characteristics
100% tested for quiescent current at 20 V

2
3
4
S
6
7
8

TOP VIEW

9205-24450

metic sections using several CD40088B’s. ® Maximum input current of 1 uA at 18 V CD40088B
CD4008B inputs include the four sets of bits over full package-temperature range; 100 TERMINAL ASSIGNMENT
to be added, A to Ag and Bq to Bg,in nA at 18 V and 25°C
addition to the “Carry In” bit from a pre- ® Noise margin (over full package tempera-
vious section. CD4008B outputs include the turerange): 1VatVpp=5V
four sum bits, S1 to S4. In addition to the 2Vatvpp=10V
high speed ‘‘paraltel-carry-out” which may be 25VatVpp=15V
utilized at a succeeding CD4008B section. a 5.V, 10-V, and 15-V parametric ratings per Sreeolicanty._aiyc,
The CD.4OOBB !YP‘?S are SUPPI'ed in 16-lead & Meets all requirements of JEDEC Tentative 5O
hermetic dual-in-line ceramic packages (D Standard No. 13A, ““Standard Specifications fadd). [l s 20
and F suffixes), 16-lead dual-in-line plastic for Description of ‘B’ Series CMOS Devices’” x 2]
K E suffix), 16-lead ic flat e 8505 .
packages (K suﬂ'lx), ;ga Egrafmlc ?—q Applications: o2 Sum 3
pa;. ages (K suffix), and in chip form ( ® Binary addition/arithmetic units 0 °s
suffix). s j O R
8 ¢ <
A:("}v sum 2081
< &2
(CARRY IN)
STATIC ELECTRICAL CHARACTERISTICS —
LIMITS AT INDICATED TEMPERATURES (°C) ves e *ALL INPUTS ARE
CONDITIONS | Values at -55, +25, +125 Apply 1o D, F, K, H Packages 08 MOS PRETEC TioN
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS NETWORK
ISTIC Vo ViN |VDD +25 92C5-27643
(V) (V) [ (v)| 55 | —40 | +85 | +1256 [ Min. | Typ. | Max. Fig.1 — CO40088 logic diagram.
Quiescent Device - 05| 5| 5 5 150 | 150 — [ o004 ]| 5
Current, - 0,10 10 10 10 300 300 - 0.04 10 A
IDD Max. — 1015|156 | 20 | 20 | 600 | 600 | — | 004 | 20 | X
- 0,20 20 | 100 | 100 | 3000 | 3000 — 0.08 | 100
Output Low 04 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - TRUTH TABLE
(Sink) Current 05 |010| 10| 16 | 15 1.1 09 | 1.3 2.6 - ~ PP s
toL Min. 15 Jo15| 15| 42 | a | 28 | 24 |34 | 68 | - i| Bi| G CojSum
Output High 46 | 05| 5 |-064/-061|-042|-036|-051{ -1 - | mA ojfoflolf]lo] o
(Source) 25 05| 5 | -2 |-18 | —1.3 [-115]-16 | —32 | - 1 0O o0ffof
C':"e";}r 95 [010| 10| -161-16 | 11 | <08 |13 | 26 | - 0 : o o1
n.
oH 135 |015] 16 | 42| -4 | —28 | —24 |-34 | —68 | ~ ; o ? (‘) ?
Output Voltage: — 05 5 0.05 - 0 0.05 1 0 1 1 o
Low-Level, - lo0] 10 0.05 - 0 |00s ol 1 tallato
VoL Max.
— 0,15| 15 0.05 — 0 0.05 v 1 1 1 1 1
Output Voltage: — 05 5 4.95 4.95 5 -
High-Lgve!, — 0,10/ 10 9.95 9.95 10 -
VOH Min. — [o1s| 15 14.95 1495 15 | -
Input Low 05,45 | - 5 1.5 - — 1.5
Voltage, 1,9 - [ 10 3 — — 3
ViLMex Ei38] - | s 2 — |- 1al,
Input High 05,45 - 5 35 35 — —
Voltage, 1,9 — 10 7 7 — —
VikMin. Tyg135] - [ 15 " L Il M
Input Current — lotgl e foa]or | ©n | 21| - [210-%) 01| pa
HN Max. '

Yoo
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RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted.
For maximum reliability, nominal operating conditions should be
selected so that operation is always within the following ranges:

LIMITS
CHARACTERIST! T
¢ MIN. MAX. uNITS
Supply-Voltage Range {For
Ta = Full Package Temp- 3 18 \Y
erature Range}
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (VDD)

{Voltages referenced to Vgg Terminal} . —05t0+20V
INPUT VOLTAGE RANGE, ALL INPUTS . —0.5to Vpp +0.5 V
DC INPUT CURRENT, ANY ONE INPUT . +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Tao=—-40to +60°C (PACKAGE TYPE E) . 500 mwW

For TA = +60 to +85°C (PACKAGE TYPE E) . Derate Linearly at 12 mW/OC to 200 mW

For Tp = —55 to +100°C (PACKAGE TYPES D, F, K) 500 mW

For Ta = +100 to +125°C (PACKAGE TYPES D, F,K}.
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Afi Package Types)

OPERATING-TEMPERATURE RANGE (TA)

PACKAGE TYPES D, F, K, H
PACKAGE TYPE E

STORAGE TEMPERATURE RANGE (Ts! )
LEAD TEMPERATURE (DURING SOLDEHING):

Atdistance 1/16 £ 1/32 inch {1.59 £ 0.79 mm) from case for 10 s max.

[3
HH_—t

T

As"z{_: CD4008

11

71

=8

=

50 90 88
}59-'2 S0+ 90+ 133 (Ci-Co+ (Si-Co)+ {Ci-60)

Jos

50+30+90+135

90 +188

160

Derate Lmearlv at 12 mW/"C to 200 mW
100 mwW

—55 to +125°C
—40 to +85°C
—65 to +150°C

+265°C

2(50) + 90

+
2{Ci-Co)+ (Si- Co)+(C| so)-345

(Si-Co)4-{Ci-S0)= 90+ 155

(si-~So}

ALL SUMS SETTLED AFTER 345 ns

92CS-3307¢

Fig.2 — Typical propagation delay for a 16-bit adder (10 V operation).

CD4008B Types

LOAD CAPACITANCE ()~ pF

92¢5-28304

Fig.3 — Typical sum-in to sum-out propagation delay

time vs. load capacitance.

LDAD CAPACITANCE (Cy )— pF

92¢5-28308

Fig.4 — Typical carry-in to carry-out propagation

delay time vs. load capacitance.

Fig.5 —

LOAD CAPACITANCE (C( }— pF
92€5 - 28306 )

Typical carry-in to sum-out propagation delay
time vs. load capacitance.

SUN- 1N T0 CARRY-OUT PROPAGATION DELAY TIME
Uty dpyn) ~m

AMBIENT TEMPERATURE (Tale25°C Gjiifiiifiijib ‘

40 60 80 00 120 140
LOAD CAPACITANCE (C, )— pF

sacs-20307 \

Fig.6 — Typical sum-in to carry-out propagation delay

time vs. load capacitance.
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CD4008B Types

DYNAMIC ELECTRICAL CHARACTERISTICS

At T, =25°C; Input t,, tr= 20 s, C, =50pF, R, = 200k

[
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

Fig.9 — Typical output low (sink)

current characteristics.

Yoo
Yoo 1
INPUTS
o
Vg

(oo

Vss
92C5- 27401R|

9ocs-2a318RY

Fig.12 — Quiescent-device-current test circuit.

VDD LIMITS
CHARACTERISTIC ) ALL TYPES UNITS
TYP. MAX.
Propagation Delay Time: 5 400 800
tPHL, tPLH 10 160 320 ns
Sum in to Sum Out 15 115 230
5 370 740
Carry In to Sum Out 10 155 310 ns
15 115 230
5 200 400
Sum In to Carry Out 10 90 180 ns
15 65 130
5 100 200
Carry In to Carry Out 10 50 100 ns
15 40 80
Transition Time: 5 100 200
TTHL. tTLH 10 50 100 ns
15 40 80
Input Capacitance, CiN — 5 75 pF
jvwﬁ?ﬁ#iij .U T EH '”H Tr‘aau‘zn‘: lTEl?l‘;El?AY{UﬁE (H?).zs.:f A tﬁT
i e L i
K e et N T (8
:i,‘ HH ll ISaRBEEuS: ”‘E“ EIZ‘
H it it £ Hid
T S s S
2 _IHV g o R
3 i I
§ 5‘ B sv: & : ‘32 v
7 i i
i Hg H T It

5 5
DRAIN-TO-SOURCE VOLTAGE (VDS)—V

92o5 sas wa

Fig.10 — Minimum output low {sink)
current characteristics.

INPUTS

Vin
No—m

°
M

92C5-27441R1

Yoo
QUTPUTS
) ?
NOTE:
Vss TEST ANY COMBINATION
OF INPUTS

Fig.13 — input-voltage test circuit.

DRAIN-TO-SQURCE VOLTAGE (Vps)—V

18 =10 -3
AMBIENT TEMPERATURE {Ta1=25 *CHHF
b EH R
THH care-T E VOLTAGE (Vos! .t
T 3
T 3
T ins; d
1 £
fH ]
SeiSSsnarasEess
1T T L
; g
1 3
SR e T =10V, T -
H msans o]
T e E
H Ssabuna: M2
A + @
T e T =
1
1 1S Ve .,,§
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. EEae: a8 » H &
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7 T u e
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H HHHH T °
amng jaanyanntean t

9205- 2412083

Fig.7 — Typical output high (source)

current characteristics.

ORAIN-TO-SOURCE VOLTAGE (Vps)—~V

15 - - [
AMBIENT TEMPERATURE (1a)+25°C T HT
H S HitoH
ATE -TO - SOURCE VOLTAGE (Vgg)« -5 VP
FH 3 P T
jnﬁ e
TR ¥
g Rastprsaicates et
S
H Cov R L R T
jops T
il
T

+4
T "3{2’
Het i i
SN R T
e Rt i
H RHI

HHH

OUTPUT MIGH (SOURCE] CURRENTIL OW)—ma

s2cs 2432102

- Minimum output high (source}
current characteristics.

Fig. 11 — Typical dissipation characteristics.

Yoo

RO

Vss

9zcs 2raos

INPUTS
NOTE

SEQUENTIALLY,

MEASURE INPUTS

105 TAMBIENT TEMPERATURE Tp)mast e W
> R .
a0
|
> 0 A~ 1]
2 -]
w 9 =aa
o — —
g o A FH
X ) Al -
g s
R e
rz
2 1
2 . -+
£ 2
2 e - 1
e ZT i 1T
=
E . B 111
8 e LOAD CAPACITANCE (C| )9ISpF
= —H— —= == CL +50pF

0 0 A
' © 3 0* 10*
INPUT FREQUENCY (f4) —KHz
92C5- (7825R)

TO BOTH vpp AND ¥gs
CONNECT ALL UNUSED

INPUTS TO EITHER

Vpp OR Vss-
Vss

Fig.14 — Input current test circuit.
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CD4008B Types

i

W
st

Tl
L
4-10
(@102-0.254)
- 83-91
(2.108-2311) 92c$-277a8

Dimensions in parentheses are in milli- The photographs and dimensions of each CMOS chip
meters and are derived from the basic represent a chip when it is part of the water. When the
inch dimensions as indicated. Grid wafer is separated into individuel chips, tha angle of
graduations are in mils "0_3 inch}. cleavage may vary with respect to the chip face for

]

o}

different chips. The actual dimensions of the isolated
chip, therefore, may dilfer siightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 miis applicable to the nominal
dimensions shown.

Dimensions and Pad Layout for CD4008BH
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CD4009UB, CD4010B Types
CMOS Hex

Buffers/Converters

High-Voltage Types (20-Volt Rating)

Inverting Type: CD4009UB
Non-inverting Type: CD4010B

The RCA-CD4009UB and CD4010B Hex
Buffer/Converters may be used as CMOS to
TTL or DTL logic-ievel converters or CMOS

high-sink-current drivers.

The CD4043UB and CD4050B are preferred
hex buffer replacements for the CD4009UB

and CD40108,

respectively, in all applica-

tions except multiplexers. For applications
not requiring high sink current or voltage
conversion, the CD4069UB Hex Inverter is

recommended.

The CD4009UB and CD4010B types are
supplied in 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-
lead duai-in-line plastic packages {E suffix),
16-lead ceramic flat packages (K suffix),
and in chip form (H suffix).

NC>NO CONNECTION

Features:

® 100% tested for quiescent

current at 20 V

8 Maximum input current of 1 uA at 18 V over full

package-temperature range; 100 nA at 18 V and 25°C

® 5-V, 10-V, and 15-V parametric ratings

Applications:

® CMOS to DTL/TTL hex converter

= CMOS current “sink” or “

driver

'source”

= CMOQOS high-to-low logic-level

converter
u Multiplexer —tto8or6

i
2
3
4
s
8
7
8

TOP VIEW  gycs_2aanimi

CD4009uUB

tot

Voo
LeF

NC
K:E

€
JeD

YR
@~ H

TOP VIEW 92G5-24482R1

NC * NO CONNECTION

CD4010B

TERMINAL ASSIGNMENTS

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, {(Vpp, vcc)
(Voltages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT, ANY ONE INPUT

POWER DISSIPATION PER PACKAGE {Pp):
For Ta = —40 to +60°C (PACKAGE TYPE E)
For Tp = +60 to +85°C (PACKAGE TYPE E)

For Tp = —56 10 +100°C (PACKAGE TYPES D, F, K)
For T = +100 to +125°C (PACKAGE TYPES D, F, K) .
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

—051t0+20V

—osvaD+osv

Derate Lmearlv at12 le°C 10 200 mW

Derate Lmearlv at12 mW/°C to 200 mW

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types)
OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D,F, K. H . . .

PACKAGE TYPE E

STORAGE TEMPERATURE RANGE (Tstg'
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 * 1/32 inch {1.59 £ 0.79 mm) from case for 10 s max.

Yeo

*
NPUT

T

= (e

1

A {
outPUT cc
Lo

-
T

25

CONFIGURATION:
HEX COS/MOS TO DL OR TTL
CONYERTER (NVERTING)

WIRING SCHEDULE
CONNECT Yeo TooTL OR
TTL SUPPL
comnzn v,,,, 0 CO35- 408

9258-4139R1

Fig. 1 — Schematic diagram of CD4009UB~
1 of 6 identical stages.
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CD40108
FUNCTIONAL DIAGRAM
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"

283 - 414282

500 mW

500 mwW

100 mwW

—55 to +126°C
—40 to +85°C
—65 to +150°C

QUTAUT VOLTS (Vg!

+265°C

AMBIENT TEMPERATURE (r‘) “28°C
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i{ — MAX

T

I
It
yay
iahe

ina
He v vo

HEH

¥

J0I»0

1

o5

Vee S Y
cmnmo« bt

e

T
1 jas.
T +1]

T

T

1

T

F

T
}
e
anoasmEas
t

“
i
Cfisiases
7
‘\0
L
-

)
4

e

1

g

0
INPUT VOLTS (V)

*

92C3-20087

Fig. 3 — Minimum and maximum voltage transfer
characteristics—CD4009UB.

o, J_;’»:

-

I

—Vee

OUTPUT

z

INPUT
i s

s

—GND

CONFIGURATION:
HEX COS/40S TO DTL DR TTL
CONVERTER (NON.INVERTING)
WIRING SCHEDULE:

CONNECT ¥ TODTL OR
TTL SUPPLY

CONMECT vpp TO COS/M0S

SUPPLY.
9233-4141R2

Fig. 2 — Schematic diagram of CD40108~

1 of 6 identical stages.

*ALL INPUTS ARE
PROTECTED BY
COS/MOS PROTEC
NETWORK

vss
TION
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RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that

operation is always within the foll g ranges:
LIMITS
CHARACTERISTIC UNITS
MIN. [MAX.
Supply-Voltage Range {For T = Full

Package Temperature Range), VpD 3 18 v

vee® 3 Voo
Input Voltage Range (V) vee* | Voo v

*The CD4009UB and CD40108B have high-to-low level voltage conversion capability but not low-to-

high level, therefore it is recommended that Vpp » V| > VcC.

STATIC ELECTRICAL CHARACTERISTICS

CD4009UB, CD4010B Types

Tpr128°C
s HEE Ta®-380C —— =

QUTPUT VOLTS (Vo)

10 3

92cs-17037

o L] L]
INPUT VOLTS 1v})
Fig. 4 ~ Typical voltage transfer characteristics
as function of temp.—~CD4009U8.

AMBIENT TEMPERATURE {74 1725C b
COLLECTOR SUPPLY VOLTAGE (VedeSV
DRAIN SUPPLY VOLTAGE (vpplr 3V

{ T :

=4

Limits At Indicated Temperatures (°C)

CHARAC- CONDITIONS |Values at —55,+25,+125 Apply to D,F,K,H Pkgs. |UNITS
TERISTIC Values at —40,+25,+85 Apply to E Package
VolVin|VDp]—s5]|-40 |+85 |+125 +25
V) | (V) (V) Min. Typ. | Max.
Quiescent — |05 5 1 1 30 30 -~ 0.02 1
Device — [0,10 ] 10 2 2 60 60 — 0.02 2 A
Current, ipp —J075]15 [ a4 | 4 | 120 10| ~looz | & | *
Max. —~ 10,2020 | 20 | 20 600 | 600 ~ 0.04 20
OQutput Low 04105 {45 (3.2 | 31 2.1 1.8 26| 3.4 —
(Sink } 04 {05 5 (3.75( 3.6 2.4 2.1 3 4 -
Current 0.5 [0,10]10 {10 | 9.6 6.4 5.6 8 10 —
1oL Min. 161015115 [30 140 [ 79 |16 | 24| 36 | - | .
Output High 46 05 | 5 |-025-0.23]-0.18]~0.15] 0.2 ] 0.4 | —
(Source) 25 105 5 -1 |09 |-065]|]-058|-08] —1.6 —
Current 9.5 10,10 | 10 }-0.55| 0.5 [-0.38]-0.33}{-0.45| —0.9 —
loH Min. 135/0,15| 15 }-1.65/—-1.6 |-1.26}-1.1 | -15 -3 -
Output Voltage: - |05 5 0.05 — 0 0.05
Low-Level, - [0,10 ] 10 0.05 0 0.05
VgL Max. —lo15] 15 0.05 -] o foos]
Output Voltage: — {05 | 5 4.95 4.95 5 —
High- Level, — 10,101 10 9.95 9.95 10 —
Von Min. — 1015] 15 14.95 14.95| 15 -
"lf;:a"‘e"f" as| - | s 1 _ | - 1
g€ 9 |- 10 2 — = 2
V| L Max. 35 — 15 25 — —
CD4009UB 13 : 25
"lf’;‘ta';‘;w 05| - |5 15 - - {15
‘ i 1 — 10 3 - - 3
Vi Max. 5] = |15 3 . 3
CD40108 ) v
'"\f;‘taH'eg_h 05| - | s 4 a | - |-
9¢- 1] - [0 3 8 | - Z
ViH Min. 15| — |15 125 126 - | -
CD4009UB 3 . i
input High 45| - | s 35 as| — | -
x":a,a?; 91 — |10 7 71 - |-
| . _ — s
C040108 135 15 1 1
Input Current, — o8| 18 | x0.1[ 204 01 +1 — [+10~5{201| pA
llN Max.

T

T+

3t

=

QUTPUT VOLTS (vg)

t
t
1
T
T

3 - 3
INPUT VOLTS (Vl)
9205-19335
Fig. 5 — Minimum and maximum voltage transfer
characteristics (V pp=6)—-CD40108.

AMBIENT TENPERATURE (1) » 35°C
COLLECTON SUPPLY YOLTS (Yec) +
Oftald SUPPLY YOLTS (¥pg) = » 10

UTPUT YOLTS (vg)

IMNPUT YOLTS {¥))
srvamal

Fig. 6 —Minimum and maximum voltage transfer
characteristics (V pp=10}~CD40108.

AKBIENT TEMPERATURE (T,) » 25°C

COLLECTOR SUPPLY YOLTS (vge) = +5

DRAIN SUPPLY YOLTS (¥pp) = + 15
=

OUTRUT YOLTS tvg)

INPUT YOLTS {vp)

s

Fig. 7 — Mini and maxi 1 voltage
characteristics [V n=15)—CD40108.
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CD4009UB, CD4010B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T 4=25°C; Input t,, tg=20 ns,

C =50 pF, R; =200 K

CONDITIONS All::_MPII(sSS
CHARACTERISTIC Voo Vi Vee uNIT
v} ) ) TYP. MAX.
Propagation Delay Time:
Low-to-High, tpLH 5 5 5 70 140
10 10 10 40 80
CD4009UB 10 10 5 35 70 ns
15 15 15 30 60
15 15 5 30 60
5 5 5 100 200
10 10 10 80 100
CD4010B 10 10 5 50 100 ns
15 15 15 35 70
15 ‘Ig 5 35 70
High-to-Low, tpH 5 5 5 30 60
10 10 10 20 40
CD4009UB 10 10 5 15 30 ns
15 15 15 15 30
15 15 5 10 20
5 5 5 65 130
10 10 10 35 70
€D40t10B 10 10 5 30 70 ns
15 15 15 25 50
15 15 5 20 40
Transition Time:
Low-to-High, tTLH [ 5 5 150 350
10 10 10 75 150 ns
15 15 15 55 10
High-to-Low, tTHL 5 5 5 35 70
10 10 10 20 40 ns
15 15 15 15 30
Input Capucitance, CIN
CD4009UB - - - 15 2285
CD40108 - - - 5 75 eF

ORAIN-TO-SOURCE VOLTAGE { Vpg)— V.

92C5-27691R1
Fig. 11 — Typical output high (source)
current characteristics.

DRAIN-TQ -SOURCE VOLTAGE { Vpg)— Vv
%

Fig. 12 — Minimum output high (source)
current charecteristics.

TCOLLECTOR SUPPLY VLTS (Vech= +5 1 11:
" Frrper E

OUTPUT YOLTS (vp)

INPUT YOLTS (v}
R

Fig. 8 —Typical voltage transfer characteristics
as a function of temperature—-CD40108.

DRAIN - TO-SOURCE VOLTS (Vpg)
92Cs-17838R1

Fig. 8 — Typical output low (sink)
current characteristics.
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Fig. 10 — Minimum output low (sink}
current characteristics.

Fig. 13 — Typical low-to-high propagation delay
time vs. load capacitance (CD4009U8).
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AMBIENT TEMPERATURE (Ta)e25°C
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LOAD CAPACITANCE (C| ) —pF
92C5-27654

Fig. 14 — Typical high-to-low propagation delay
time vs. load capacitance

(CD400SUB).

wEey-rrenT

Fig. 17 — Typical low-to-high transition time

vs. load capacitance.
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T

INPUTS

(oo

Vss
szcs- z7e0im

Fig. 20 — Quiescent device current

test circuit.

Voo
INPYLS
Voo
° @
vss
-——

NOTE
MEASURE INPUTS vss
SEQUENTIALLY, 92¢s-27402

O BOTH Vpp AND Veg
CONNECT ALL UNUSED
INPUTS TO EITHER

Vop OR Vsg

Fig. 22 —~ Input current test
circuit.

oo

0 € 80 (00
LOAD CAPACITANCE (CL )—oF

CD4009UB, CD4010B Types

20
92C5-2765%

Fig. 15 — Typical low-to-high propagation delay
time vs. load capacitance (CD40108).

AMBIENT TEMPERATURE (Ta)=25°C
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Fig. 16 — Typical high-to-low propagation
delay time vs. load capacitance (CD40108).
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Fig. 18 — Typical high-to-low transition time
vs, load capacitance.
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| QuTPLTS ;’3_
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-
| = 40_
=
NOTE:
* r:ﬁv ANY ONE INPUT,
v WITH OTHER INPUTS AT —
ss Vo0 OR Vg 30
92CS~ 27400R1 16
20—
W
Fig. 21 — Noise immunity test 10—
circuit, 2

and are

derived from the basic inch dimensions as indicated.
Grid Graduations Are In Mils (10~2 Inch)

The photographs and dimensions of each CMOS chip
rapresent a chip when it is part of the wafer. When the
wafer is saparated into individual chips, the angie of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly Irom the nominal
dimensions shown. The user shouid consider a toleranc

of —3 miis to +16 mils applicable to the nomi

dimensions shown.

al

POWER PER (NVERTER/BUFFER—uW

e

AMBIENT TEMPERATURE (Ty)»25°Ci 4 -
S 1y ' T LA
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———Cy 19 pF

0AD CAPACITANCE [C, )- 50 oF

A es

1 N
.':72 2 2
iNPUT FREQUENCY {19} ubz

N

L
OO w0t
52CH-20304

Fig. 19 — Typicai dissipation characteristics.

- 4-~10
(0.102-0.254)
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9
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(1.270-1.473)
7
4 5 [
70-78
(L778-1.981) v2C9-2T830

Photograph of chip for CD4009U8B.

Dimensions and pad lsyout for
CD40108 are identical.
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CD4011B, CD4012B, CD4023B Types

CMOS NAND GATES

High-Voltage Types (20-Volt Rating)

Quad 2 Input — CD40118B
Dual 4 Input — CD40128
Triple 3 input — CD40238

RCA-CD4011B, CD4012B, and CD4023B
NAND gates provide the system designer
with direct implementation of the NAND
function and supplement the existing family
of CMOS gates. All inputs and outputs are
buffered.

The CD40118, CD40128, and CD40238
types are supplied in 14-lead hermetic dual-
in-line ceramic packages (D and F suffixes),
14-lead dual-in-line plastic packages (E suf-
tix), 14-lead ceramic flat packages (K suffix),
and in chip form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum

DC SUPPLY-VOLTAGE RANGE, (VDD)
{Voitages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS .

DC iINPUT CURRENT, ANY ONE INPUT

POWER DISSIPATION PER PACKAGE {Pgy):

Features:

Propagation delay time = 60 ns (typ.) at
CL=50pF, Vpp=10V
Buffered inputs and outputs

Standardized symmetrical output characteristics

Maximum input currentof 1 uA at 18 V
over full package temperature range;
100 nA at 18 V and 25°C

100% tested for quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Noise margin (over full package temperature
range:
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V

Maeets all requirements of JEDEC Tentative
Standard No.13A, “Standard Specificatiuns
for Description of “B’’ Series CMOS Devices”

Values:

For Tp = —40 to +60°C (PACKAGE TYPE E) .

For Ty

= +60 to +85°C (PACKAGE TYPE E} .

For T, =-55 to +100°C (PACKAGE TYPES D, F, K)

For T, = +100 to +125°C (PACKAGE TYPES D,

F.K) .

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T,
OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, K, H .

PACKAGE TYPE E .
STORAGE TEMPERATURE RANGE (T )

LEAD TEMPERATURE (DURING SOLD RING):

= FULL PACKAGE-TEMPERATURE RANGE (Al Package Types) .

. . —05tw+20Vv
-05t0Vpp t05V
. 10 ma

s 500 mw
Derole Llnear!y at 12 mW/ C to 200 mw
5 500 mW
DEru(e Lmurly at 12 mW/ C t0 200 mW

100 mw
—55 10 +125°C

—40 0 +85°C
—85 to +150°C

At distance 1/16 £ 1/32 inch {1.59 £0.79 mm) from case for 10 s max. . +265°C
RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range (For Ta = Full Package 3 18 v
Temperature Range)
TERMINAL ASSIGNMENTS

92¢5-24453

cD40118

TOP VIEW
NC*NO CONNECTION

CD40128

TOP VIEW

92CS-24484R1 325-24405

CD4023B

\ FEY Y-
a—N F=Vop
.
g2 [EX
—3 o 12_,
K=C-D *
1
P i
10
c—2 L
o—2] ¢
N=G-H e
ves—H 2
b —J
92¢5-24763
CD40118

FUNCTIONAL DIAGRAM

J=A-8.CD

i4
Voo

ne—2]

7| keEFom
vss KeE FGH

CD4012B

92€5-24759

FUNCTIONAL DIAGRAM

€D40238
FUNCTIONAL DIAGRAM

92¢5- 24761
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STATIC ELECTRICAL CHARACTERISTICS

CD4011B, CD4012B, CD4023B Types

AMBIENT TEMPERATURE (Ta) = 25°

DRAIN-TO~SOURCE VOLTAGE (Vps)—V

9zcs -2430981
Fig.4 — Minimum output low (sink} current
characteristics.

F T
LIMITS AT INDICATED TEMPERATURES (°C) L Fsurr btabe kit i
CONDITIONS Values at —55, +25, +125 Apply to D, F, K, H Packages [ T o
CHARACTER- Valuef at —40, +25, +85 Apply to E Package ) jast
1STIC UNITS 2
Vo |VIN [Vop 25 g o :
V) (v) | (v)| -55 | —40 | +85 | +125 | Min. | Typ. | Max. 2
g F
Quiescent Device - 05 ] 0.25 | 0.25 7.5 7.5 - 0.0 0.25 5 H 7 f‘
Current, — |oi0l 10| 05| 05 | 15 5 | - Joo1[os]| 3 shmfr ‘
" H
'DD Max. ~ ois| 15| 1 1 30 | 30 | - | 001 | 1 tHe
- 020l 20| s 5 | 150 | 150 { — 0.02 5 T
o ) 25
Output Low 04 (o5} 5 |o6saf061 | 042 | 036|051 1 - INPUT VOLTAGE (¥p) =y
{Sink) Current 05 0,10 10 1.6 1.5 1.1 0.9 1.3 2.6 - sxc-2nsne
; 0.7 — . " istics.
1oL Min. 15 0.15| 15 a2 ) 58 24 34 6.8 — Fig.1 — Typical voltage transfer characteristics.
Output High a6 05| 5 |-064{-061|-042]-036{~051 -1 ~ | mA A RN TR AT
(Source) 25 05| 5 | -2 |[-18]-13]-115]16 | 32 | - s e i [T
2
Current, 95 [010] 10 | -16 |15 | 11 | 09|13 | 26 | - Pt F b e oA A
1OH Min. S 104 4 | S
135 0,15] 15 | 4.2 -4 -28 | -24 |-34 —6.8 - e Tt b ! 14%‘%‘@\40 %
w 1 it I
Output Voltage: - 05| 5 0.05 _ 0 |o005 N [ Te
@« T 4
Low-Level, — lo10] 10 0.05 Z 0 |oo0s5 Pol Lol il
VoL Max. z 3 - St
— 0,15 15 0.05 - 0 005] g e H 174 7 —H
Output Voltage: - 0,5 5 4.95 4.95 5 - 2 mzz [ P4 11
High-Level, - Jo10] 10 995 995 | 10 - P zj s et
VOH Min. [ T s o o 1
- 0,15| 15 14.95 14.95 15 - g z__,» i CL< 15 pF
Input Low 45 | — | s 15 — | - 15 ol [ [ " l;r L ,
I 0 [
Voltage, 9 - 10 3 — — 3 INPUT FREGUENCY I?vl)~ RHz ©
Vit Max. s2cs-20908
135 — 15 4 - - 4 v Fig.2 — Typical power dissipation characteristics.
Input High 0545 - 5 35 35 — —
Voltage, 1,9 ~ 10 7 7 — _ AMBIENT TEMPERATURE (TA)+ 25 *
VIHMin. 151351 - [ 15 " L i h i
Input Current 3 H H
1 +0.1 | *0. +1 +1 _ +10-5 | t0.1 A = aa T0-50URCE VOLT Vos)eI5 v
i Max. 018| 18 0.1 K s s H
H
H H
% oV :
5 10 H
& t Ht
3 5V
2t i
tH t
5 I
DRAIN-TO-SOURCE VOLTAGE (Vpgi—v secs avmns
Fig.3 — Typical output low (sink} current
characteristics.
AMBIENT TEMPERATURE (T3)=25° DRAIN-TO-SOURCE VOLTAGE (Vgg)—V DRAIN-TO-SOURCE VOLTAGE (Vps)—V
" RSENT TEVPERRTORE (775 T LA AENT TENPERATORE (25T T PR
‘E ||AlI—AllAAll“:voAI:;‘]GIEI‘YLl;T(TY : E ? Igvl‘j-f{{'l%}hl%ffvg}L}T‘I‘Lez!(té ){j}sli I : L ‘E
s 3 : ;
3 H 3 H HH 3
E, \TE - TO-SOURCE VOLTAGE (Vgs)=15 V 111+ § t o
52 FHH = g
I3 w w
z HH jo v = f : i oo
z I I3 et 14 e o 1 g
2 HE E - Pt 4 5
z Sa © 132238 @
Z 4 3 ‘l oy H
s sV ¢ Y S38s
g i 5 ’ i i
§ T . K HHH - 5
1 T H+ T T T ; i]l HHH T T Iagns 5
s A L 2 EEcitit it HEER S

9¢cs zazicat

Fig.5 — Typical output high {source) current
characteristics.

9205-2a321R2
Fig.6 — Minimum output high {source) current
characteristics.
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CD4011B, CD4012B, CD4023B Types
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* | OF 4 GATES {NUMBERS
BE L ATSATE PROTERIED I PAREATHESES ARE LOF2 GATES (NUMBERSIN
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Fig.7 — Schematic and logic diagrams for CD40118. Fig.8 — Schematic and logic diagramns for CD40128.
Voo
IQT
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200(AMBIENT TEMPERATURE (Ty) + 28%C o
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o T H
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! ] NETWORK ‘ . ) )
| OF 3 GATES (NUNBERS 1N Fig.10 — Typical pr'opagat/on delay \flme per gate
1 PARENTHESES ARE TERMINAL 7 as a function of load capacitance.
| NUMBERS FOR OTHER GATES) Vss rcw_2s9zr
‘ Fig. 9 — Schematic and logic diagrams for CD40238.
DYNAMIC ELECTRICAL CHARACTERISTICS
At T4 =25°C; Input t,, tg=20ns, C; = 50pF, R = 200k
ALL TYPES
‘ TEST CONDITIONS LIMITS
CHARACTERISTIC UNITS
\Y
DD | typ. MAX.
VOLTS
‘ Propagation Delay Time, 5 125 250
1 tPHL. tPLH 10 60 120 ns
; 15 45 a0
5 100 200
Transition Time, 10 50 100 ns
TTHL. TTLH 15 40 80 szcs-2s2z
| tnput Capacitance, Cyn Any Input 5 75 pF Fig.11 - L’;‘g"c‘:;;’z’;::;z” time as a function of
'} .
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CD4011B, CD4012B, CD4023B Types

Yoo Voo ;w
‘o INPUTS INPUTS ouTPUTS INPUZS |
vs Yin ‘© :ZTAZURE INPUTS
sS —t
S b -t ety Aty SEQUENTIALLY,
v.u L - - Vg -~ TO BOTH Vpp AND Vgg
},,_ = - CONNECT ALL UNUSED
INPUTS TO EITHER
NOTE: l Vop OR Vg5
TEST ANY COMBINATION
¥ss OF INPUTS vss
92CS-27441R1
ves Fig. 13 — Input-voltage test circuit. Fig. 14 — Input-current test circuit.
92¢5-27401R1
Fig. 12 — Quiescent-device-current test circuit.
CHIP PHOTOGRAPHS
Dimensions and Pad Layouts
€0 64 69
45 »
40
30
5765
20 (1.448-165)
10
o - nl_.n
‘_ 4-10 o~ —X
(0.102-0.254) - 4-10
61-69 * (0.102-0.254)
B -1 66-74
I {1549-1.752) ! ! (1.667-1.879) 92526883
92CS-35052
CD40118H €CD4012BH
0 10 20 30 40 50 60 €9
1 | § i | |
60— ' .
12 H 10 9
50_
13
B8 i . . " :
40 D, in p are in and
g are derived from the basic inch dimensions as in-
5 §7-65 dicated. Grid graduations are in mils (10—3 inch).
30 1] 7 (1.448-1.651)
20-] The photographs and dimensions of each CMOS chip
(3 represent a chip when it is part of the wafer. When the
walsr is saparated into individual chips, the angle of
[} cleavage may vary with respect to the c¢hip face for
10— differant chips. The actual dimensions of the isolated
2 3 4 5 chip, therefors, may differ slightly from the nominal
dimensions shown. The user shouid consider a tolerance
of —3 mils to +16 milis epplicable to the nominal

4
! 66-74
1.667-1.879)

o - 4-10 dimensions shown.
(0.02-0.25
I

92CS-35061

CD4023BH
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CD4011UB, CD4012UB, CD4023UB Types

CMOS NAND Gates

High-Voltage Types {20-Volt Rating)

Quad 2 Input — CD4011UB
Dual 4 Input — CD4012UB
Triple 3 Input — CD4023UB

The RCA-CD4011UB, CD4012UB, and
CD4023UB NAND gates provide the system
designer with direct implementation of the
NAND function and supplement the existing
tamily of CMOS gates.

The CD4011UB, CD4012UB, and CD4023UB
types are supplied in 14-lead hermetic dual-
in-line ceramic packages (D and F suffixes),
14-lead dual-in-line piastic packages (E sut-
fix), 14-lead ceramic flat packages (K suffix),
and in chip form (H suffix).
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o 5
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v V55O
‘o0 ¢

*aALL INPUTS ARE
PROTECTED BY
€OS/ MOS PROTEC TION
NETWORK

vss s2¢5-15989m1

Fig. 1 — Schematic diagram for type CD4012U8.

Features:

= Propagation delay time = 30 ns (typ). at
CL=50pF, Vpp=10V

m  Standardized symmetrical output
characteristics

= 100% tested for quiescent current at
20V

® Maximum input current of 1 yA at 18 V
over full package temperature range;
100 nA at 18 V and 25°C

® 5.V, 10-V, and 15-V parametric ratings

®  Meets all requirements of JEDEC Tentative

Standard No. 13A, “’Standard Specifications
for Description of ‘B’ Series CMOS Devices”

ﬂ

*aLL INPUTS ARE
PROTECTED BY
COS/MOS PROTEC TION
NETWORK
Jacs -

Vss

Fig. 2 ~ Schematic diagram for type CD4011UB.
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Fig. 3 — Schematic diggram for type CD4023UB.
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FUNCTIONAL DIAGRAM
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FUNCTIONAL DIAGRAM

92C5- 24761

CD4023UB
FUNCTIONAL DIAGRAM

RECOMMENDED OPERATING
CONDITIONS

For maximum reliability, nominal operating
conditions should be selected so that opera-
tion is always within the following ranges.

CHARACTERISTIC| MIN. [MAX. | UNITS

Supply Voltage
Range {(ForTa= | 3 18 A
Futt Package Tem-
perature Range)




MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)
{Voltages referenced to Vgg Terminal}
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pp):
For Tp = —40 to +60°C (PACKAGE TYPE E)}
For Ta = +60 to +85°C (PACKAGE TYPE E) .
For Ta = ~55 to +100°C (PACKAGE TYPES D.F K)
For Tp = +100 to +125°C (PACKAGE TYPES D, F, K).
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPESD,F, K, H .
PACKAGE TYPEE . .
STORAGE TEMPERATURE RANGE (Tst )
LEAD TEMPERATURE {DURING SOLDERING)

CD4011UB, CD4012UB, CD4023UB Types

. ~0.5to0 +20 V
—05!0VD|)+05V
310 mA

500 mw

Derate Lmearlv at 12 mW/°C to 200 mW

500 mW

Derate Lmearlv at12 mWI°.C to 200 mW

At distance 1/16 * 1/32 inch (1.59 £ 0,79 mm) from case for 10 s max.

STATIC ELECTRICAL CHARACTERISTICS

100 mw

~B5 to +125°C
~40 to +85°C
—65 to +150°C

+265°C

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at -55 +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at ~40, +25, +85 Apply to E Package UNITS
ISTIC
vo |Vin[Voo 25
(v) ) | (v)| -55 | 40 +85 +126 | Min. | Typ. | Max.
Quiescent Device — 05 5 | 025 | 0.25 75 75 - 001 | 0.25
Current, - 0,101 10 | 05 05 15 15 - 0.01 0.5 A
oD Max. — loa5] 15 | 1 1 3 | | - Joom | 1] "
Z 020/ 20} s 5 | 150 [ 150 [ — 002 | 5
Output Low 0.4 05| 5 | 064 061 | 042 | 036 | 051 1 =
(Sink) Current 05 (010 10] 16 [ 15 1.1 09 {13 26 -
1oL Min. —
1.5 _Jois| 15t a2 | 4 2.8 24 [ 34| 68
Output High 46 05 | 5 |-064/-061]|-042]-036]-051| -1 - mA
(Source) 25 05| 65 | 2 |18 | -1.3 |—1.15{~16 | -32 | -
Cureent, 95 ]010] 10 |-16 =156 | <11 | <08 |13 ] 26 | =
oM Min.
135 |015] 15 [-42 | -4 [-28 [ 24 |-34 ] 68 | -
Output Voltage: - 0,5 5 0.05 - 0 0.05
Low-Level, - Jo10] 10 0.05 _ 0 |oos
VoL Max.
— 0.15] 15 0.05 = 0 Joos}
Output Voltage: - 05 5 4.95 4.95 5 -
High-Level, - [o10] 10 9.95 985 | 10 -
VOH Min. — los[ 15 14.95 1295 15 | —
Input Low 4.5 - 5 1 e . 1
Voltage, 9 _ 10 2 — — 2
Vi Max.
1L Max 1356 | - | 15 2.5 S I Y1
Input Migh 0545 | - 5 4 4 -~ —
Voltage, 19 B 8 8 -~ -
VIHMin. 5135 - | 15 125 125 | —~ —
fnput Current _ +10-5 | &
11N Max. 018( 18 [ t0.1 [ 0.1 [ 1 +1 10 0.1 pA

INPUT VOLTAGE {vy)—V

92¢3- 30936

Fig. 4 — Minimum and maximum voftage
transfer characteristics.
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Fig. 5 — Typical voitage transfer characteristics
as a function of temperature.
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Fig. 6 — Typical multiple input switching transfer

characteristics for CD4012U8.
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Fig. 7 — Typical current and voltage transfer
characteristics.
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CD4011UB, CD4012UB, CD4023UB Types

DYNAMIC ELECTRICAL CHARACTERISTICS

At T, =25°C, Input t,, ty=20ns, and C, =50 pF, R, = 200k

«
E
]
3
ALL TYPES 2
TEST CONDITIONS s
LIMITS i
CHARACTERISTIC UNITS 5
VDD 22
TYP. MAX £
VOLTS £ 10V
3
. . 5 60 120 59
Propagation Delay Time, 2 g
1 P 10 30 60 ns 5 v
, nei
PHL PLH 15 25 50 H
0 5 0 [
Transition Time 5 100 200 ORAIN-TO-SOURCE VOLTAGE (Vps)—V .
’ 2CS-243:8R2
' t 10 50 100 ns Fig.8 — Typical output low {sink} current
THL "TLH 15 40 80 characteristics.
Input Capacitance, Cjp Any Input 10 16 pF
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V -To- —
AMBIENT TEMPERATURE (Ta)s25°C TR T s o S s DRAIN-TO-SOURCE vor;nsz (vpsi—Y .
1 " il FEy IBt T IR Y - =
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Fig. 9 — Minimum output low {sink) current Fig. 10 — Typical output high (source) current Fig. 11 — Minimum output high {source} current
characteristics. characteristics. characteristics.
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Fig.12 — Typical propagation delay time vs. load Fig.13 — Typical transition time vs. load Fig.14 — Typical power dissipation vs. |
capacitance. capacitance. frequency characteristics,
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Voo T v
INPUTS oo Voo
o
vss INPUTS | guTPUTS INPUTS
Vin | Voo NOTE
o Lo + o ( : MEASURE INPUTS
v SEQUENTIALLY,
% 1 Vss TO BOTH Vpp AND Vg5
CONNECT ALL UNUSED
@ INPUTS TO E(THER
NOTE: Voo R Vss ‘
Vss TEST ANY cousmmou ‘
OF INPUTS Vss
Vs
92C5- 2TA0IR] 92€5-2T441R1 92CS5-27402 |

Fig.15 — Quiescent device current test circuit.

Fig. 16 — Input voltage test circuit.

Fig.17 — Input current test circuit.




CD4011UB, CD4012UB, CD4023UB Types

TERMINAL ASSIGNMENTS
A J= BBCD
8 A
J:AB ]
k=T 4
< o
o NC
Vss Vs
920s-24453 NC:NO CONNECTION saes-zaazam 9acs-2aass
TOP VIEW TOP VIEW TOP VIEW
CD4011UB CD4012uB CD4023uUB
CHIP PHOTOGRAPHS

Dimensions and Pad Layouts

6t —69
30— (1.550—1.752)

62-70
(1.575-1.778)

20—

|‘__ 4-10
(0102-0.254)

4-10
(0.102-0.254}

66-74 |

[ 1.667-1.879) 7 65-73
92CS- 35051 77%—“852—’854)—“ 92(C5-27743

CD4011UBH CD4023UBH

Dimensions in parentheses are in millimeters and are

derived from the basic inch dimensions as indicated.
Grid graduations are in mils (1 0~3 inch ).

a 522:7978) The photographs and dimensions of each CMOS chip
represent a chip when it is part of the waler. When the
waler is separated into individual chips, the angie of
cleavage may vary with respect to the chip face for
differant chips. The actual dimensions of the isolated
chip, therefore, may diffar slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

Ry

(0.102-0.254)

60-68
(1.524-1.727) 92¢5-27742

CD4012UBH




CD4013B Types

CMOS Dual
‘D’-Type Flip-Flop

High-Voltage Types (20-Voit Rating)

The RCA-CD4013B consists of twoidentical,
independent data-type flip-flops. Each flip-
flop has independent data, set, reset, and
clock inputs and Q and Q outputs. These de-
vices can be used for shift_register applica-
tions, and, by connecting Q output to the
data input, for counter and toggie applica-
tions. The logic level present at the D input
is transferred to the Q output during the
positive-going transition of the clock pulse.
Setting or resetting is independent of the
clock and is accomplished by a high level on
the set or reset line, respectively.

The CD4013B types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-tine plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

RECOMMENDED OPERATING CONDITIONS

Features:

m Sat-Reset capability

m Static flip-flop operation — retains state
indefinitely with clock level either
“high’ or “low”

= Medium-speed operation — 16 MHz (typ.)
clock toggle rate at 10V

m Standardized symmetrical output

characteristics

= 100% tested for quiescent current at 20 V

Maximum input current of 1 yA at 18 V

over full package temperature range;

100 nA at 18 V and 25°C

= Noise margin {over full package

temperature range): 1 VatVpp=5V

2Vat VDD=10 v
25VatVpp=15V

m 5.V, 10-V, and 15-V parametric ratings

8 Meets all requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:
® Registers, countars, control circuits

AtTp= 25°C, Except as Noted. For maximum reliability, nominal operating condi-
tions should be selected so that operation is always within the following ranges:

928 25086

CD40138
FUNCTIONAL DIAGRAM

AMBIENT TEMPERATURE (Ta)»28 %

~

T LOW (SINK) CURRENT (1) ~ma

S

o

OUTPY

a8,

e
jeanass
tHH
HiH

1
1T
1T
11

1

1
I Tt

1
11
) B [

ORAIN-TO-SOURCE VOLTAGE (Vpg)—V

Fig. 1 — Typical output low (sink)
current characteristics.

sace angar

*If more than one unit is cascaded in a parallel clocked operation, trCL should be made less than or equal to
the sum of the fixed propagation delay time at 15 pF and the transition time of the output driving stage for

the estimated capacitive load.

[ TAMBIENT TEMPERATURE (ig)"25°C 111 1
v LIMITS 3 i
CHARACTERISTIC ('\)/? UNITS L :
MIN. MAX. ;c’nz GATE - TO- SOUR v%oun_c_z(vs 15V 1T
Supply-Voltage Range § B
(For T = Full Package - 3 18 \ g 1
Temperature Range) % , o
5 40 - ]
Data Setup Time tg 10 20 - ns E N >
[+ Y na
15 15 - 51' : :
5 140 _ ORAIN-To- SOURCE VOLTAGE Wogi=—y
. Fig. 2 — Minis ;
Clock Pulse Width ty 10 60 - ns 9. 2 — Minimum output low (sink)
15 40 -
[ 35 unm»vc;:cunc: VDL;ME (vpgi—v
— - -3 -5
Clock Input Frequency fo 10 dc 8 MHz AMBIENT TEWPERATURE (Ta)-25c EEEETHHT
+ : 1 GATE - VOLTAGE (Vgg! . ?
15 12 als: 1 Y
5 70 H H o 3
— 31 £
Clock Rise or Fall Time 10 HiH H g‘
1,CL," t,CL s H f H
15 - s28% [y g
5 180 - s SHEEEE g
Set or Reset Puise Width HE BT sy ]
10 80 — ns Regas: SHi Hh =
w i B 2
15 50 - HiH HH 5
R

. . s7cs 2430088
Fig. 3 — Typical output high (source)
current characteristics.
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CD4013B Types

STATIC ELECTRICAL CHARACTERISTICS SHANTTO- SOURCE VOTAGE (Vog) -V
e 2SI
LIMITS AT INDICATED TEMPERATURES (9C) i Yoy s v g
CHARAC. Values at ~55,+25,+125 Apply to D,F,K,H Pkgs. ;§
CONDITIONS Values at —40,+25,485 Apply to E Pkgs. UNITS ses: =
TERISTIC H
Vo | ViNn|VoD +25 FHH z
v} (VI| (V)| 55 | —40 | +85 [+125 [Min. [ Typ. | Max.| | GHH 3 g
Quiescent - 05| 5 1 1 30 | 30 - 1002 1 } g
Device — {o10] 70 2 2 60 | 60 ~— [002] 2 A 25 o
Current - Jo1s 51 4 |4 (126 [720 - Jooz ] & | * HH .
Ipp Max. - [o020] 207720 | 20 | 600 | 600 | — | 0.04 | 20 i s
Output Low v e
{Sink) 0.4 8,5 5 0.64 [ 0.67 [ 0.42 {0.36 | 0.51 1 - Fig. 4 — Minimum output high (source)
Current, 05 f010] 10 ] 16 [16 [ 11 09 | 13| 26 | = current characteristics.
g Min. 15 1o15] 15 | 42 [ a4 | 28 | 24 [ 34 | 68 | = A
OutputHigh | _46 | 056 ] 5 | —0.64]-0.61] —0.42]-0.36] 0.51 =3 =
(Source) 25 105] 5 =2 [-18[13[-115][ 16| 32 | -
Current, 95 1010] 10 [ 16]-15]_1.1]-09 |-13] 261 —
low Min. 135 [015]| 15 | 42| —4 | 28 |-24 | 34| 68 ] —
Output Voit-
age: - 05! s 0.05 - 0 {005
Low-Level. — 0,10| 10 0.05 - 0 0.05
VoL Max. — [0,15] 15 0.05 - 0 |0.05 v
Output Volt-
age: - 05] 5 4,95 495 | 5 -
High-Level, — Jo10] 10 9.95 995 | 10 —
VQoH Min. Z Joas[ 15 14.95 1495] 15 =
92C5-2733%
Input Low 0545 — 5 15 - - 1.5 Fig. § ~ Typical propagation delay time vs. load
Voitage, 1.9 — 10 3 —_ —_ 3 capacitance (CLOCK or SET to 0,CLOCK
ViLMax. [15135] — | 15 2 — | - ]y or RESET to Q).
Input High [0545 | — | & 35 35 — —
Voltage, 1,9 - 10 7 7 — —
VigMin. [15138] — |15 11 1 _ _
Input
Current, - o8] 18 | t01 [20.1 | +1 | =1 - {x10-5 {201 | pA
||N Max.

TRUTH TABLE

s DR Y o 0 ¢
2k KRR LOAD CAPACITANCE (€ )—p secs-zrsne
SECTION e 0 T X
X660 a Meace Fig. 6 — Typical propagation delay time vs. load
X X 10 capacitance (SET to Q or RESET to Q.
X X 0 ol [}
x x0T
LOGIC 0> LOW AMBIENT TEMPERATURE (Ta1-25°C -
LOGIC 1« WIGH tetg=Smm i 1
4 : LEVEL CHANGE ¢ SopF
X = DON'Y CARE T 1
NINJ<FEI/FF2 TERMINAL I !
ASSIGNMENTS ¢ P
~O 113} 3 * ' i 7t
Voo T asbiil ! : ian,
C cL BUFFERED OUTPUTS PR ESH HH .t
T g il !
|
*,uno—l>o-l-[>o.1. —«‘ >0—{ So-—0 2012) - g Py Lid
cL § HHH
2 T
AL INPUTS ARE & § HHIT
140~ vpp PROTECTED BY x
COS/MOS PROTECTION vas - Eacas 2
70-vgg NETWORK s 4 4
92CM -27308R1 ft E38e HHHHHH 1 T
R A H
) _ S s 10 is 20
Fig. 7 {%‘:799";77’39’ a;:‘;’;z;;u’z;fzzﬁ‘;m CD40138 SUPPLY VOLTAGE (Vpg!— v 5205 - 26392R2
) Fig. 8 — Typical i clock freq y v

supply voltage,
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CD4013B Types

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp!
{Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC {NPUT CURRENT, ANY ONE INPUT .
POWER DISSIPATION PER PACKAGE (Pp):

For T = —40 to +60°C (PACKAGE TYPE E)

For Tp = 460 to +85°C (PACKAGE TYPE E)

For Tp = —55 to +100°C (PACKAGE TYPES D, F, K) :
For Tp = +100 to +125°C (PACKAGE TYPES D, F, K).
DEVICE DISSIPATION PER DUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)
OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPESD, F, K, H
PACKAGETYPEE . . . . . . .
STORAGE TEMPERATURE RANGE (Tgg)

LEAD TEMPERATURE (DURING SOLDERING}):

. —0.5to +20 V
-0.5to Vpp +0.5 V
PN 10 mA

.o e e e 500 mwW
Derate Linearly at 12 mW/°C to 200 mW
e e e e e e 500 mW
Derate Linearly at 12 mW/°C to 200 mW

100 mW
55 to +125°C

—40 t0 +85°C
—65 to +150°C

At distance 1/16 £ 1/32 inch (1,59 £ 0,79 mm) from case for 10 s max. . +265°C
DYNAMIC ELECTRICAL CHARACTERISTICS
At T, =25°C: Input ty, ty=20ns, C; = 50pF, R =200 k2
TEST {
CONDITIONS LIMITS
CHARACTERISTIC Vpbp UNITS
V) MIN. | TYP. | MAX.
Propagation Delav_Time: 5 - 150 300
Clock to Q or Q Outputs 10 _ 65 130 ns
PHL- PLH 15 . 5 %0
5 - 150 300
Set to Q or Reset to @ tpLH 10 — 65 130 ns
15 - 45 90
5 - 200 400
Set to Q or Reset to @ tHL 10 — 85 170 ns
15 - 60 120
5 — 100 200
Transition Time tTHL tTTLH 10 - 50 100 ns
15 - 40 80
5 35 7 -
Maximum Cloik Input Frequency 10 8 16 _ MHz
Frequency fCL
15 12 24 -
5 - 70 140
Minimum Clock Pulse Width t 10 - 30 60 ns
15 - 20 40
5 - 90 180
Minimum Set or Reset Pulse 10 _ 40 80 ns
Width 4y
15 — 25 50
5 - 20 40
Minimum Data Setup Time tg 10 - 10 20 ns
15 - 7 15
5 - - 70
Clock Input Rise or Fall Time 10 _ _ 6 us
treL, toL 5 B N 2
lnput Capacitance Cyp Any Input - 5 75 pF

#Input t, 1= 5 ns,

T
o
A /
= 2
4.y @ O A,
L g S V3
oo 6 o o
e 0y /
8 o L
2 A
i 1At n))??vf
T
: R 7 AMBIENT TEMPERATURE {Tp 1+25°C
& 4 INPUT 1,2 1420 ns
= 10 Vi
i i 4 ! !
2 o 7 A C = 50pF
= o CL=I8pF m = —=—
! 11111111|||1||l|1l11LL
2 468 2 468 245112000‘.2 488

3 104 108

INPUT FREQUENCY ({t}}~Hr
. 92C5-382T1
Fig. 9 —~ Typical power dissipation
vs. frequency.

TEST CIRCUITS

Voo

oo f

INPUTS

vss

Vss
92€5- 274CIRI

Fig. 10 — Quiescent device current.

Voo

INPUTS

;\ f@‘ ?9
Vi f—

NOTE:
TEST ANY ONE INPUT,
WITH OTHER INPUTS AT
¥po OR Vg

QUTPUTS

92¢s - 2740081

Fig. 11 — Input voltage.

Yoo

INPUTS
Voo NOYE

\-@.. MEASURE INPUTS

° SEOUENTIALLY,

vss TO BOTH Vpp AND Vgg
CONNECT ALL UNUSED
NPUTS TO EITHER
Vpp OR Vs

92¢s-21402

Fig. 12 — Input current.
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CD4013B Types

Yoo
) L ouur
o2
@z 3004F
CLOCK 2
RESET2 o
o2 GEN
set2 S0pF
TOP VIEw J_ it ! 14 50pF
€ 92CS-24484R1 L l g ? 3 1
509Fl — 3 12 50
TERMINAL ASSIGNMENT = ; ;:7 —
1 =
M ° l
14 s =
) 92C5-36060

Fig. 13—Dynamic power dissipation test
circuit.

DIMENSIONS AND PAD LAYOUT FOR CD40138H

54-62
(1.372-1574)

*—0.105- 0 254) _|
—

92CS-35050

The photographs and dimensions of each CMOS chip
; : ; : m represent a chip when it is part of the waler. When the
D, N np . a'f n R _'f,nd a:e WIP'QI is separated into individual chips, the angle of
derived from the basic inch as ge may vary with respect to the chip face for
Grid graduations are in mils (10~ inch ). different chips. The actual dimensions of the isolsted
chip, therefore, may differ slightly from the nominel
dimensions shown. The user should consider & tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.
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CD40148B, CD4021B Types

CMOS 8-Stage
Static Shift Registers

High-Voltage Types {20-Volt Rating)
CD4014B:

Synchronous Parallel or

Serial Input/Serial Output

CD4021B:

Asynchronous Parallel {nput or
Synchronous Serial Input/Serial Output

The RCA-CD4014B and CD4021B series
types are 8-stage parailel- or serial-input/ser-
ial output registers having common CLOCK
and PARALLEL/SERIAL CONTROL inputs,
a single SERIAL data input, and individual
paraliel “JAM’’ inputs to each register stage.
Each register stage is a D-type, master-slave
flip-flop. In addition to an output from stage
8, Q" outputs are also available from stages
6 and 7. Parallel as well as serial entry is
made into the register synchronously with the
positive clock line transition in the CD401 48.
In the CD40218B serial entry is synchronous
with the clock but parallel entry is asyn-
chronous. In both types, entry is controlled
by the PARALLEL/SERIAL CONTROL in-
put. When the PARALLEL/SERIAL CON-
TROL input is low, data is serially shifted
into the 8-stage register synchronously with
the positive transition of the clock line. When
the PARALLEL/SERIAL CONTROL input
is high, data is jammed into the 8-stage
register via the parallel input lines and syn-
chronous with the positive transition of the
clock line. In the CD4021B, the CLOCK
input of the internal stage is “forced” when
asynchronous parallel entry is made. Register
expansion using multiple packages is per-
mitted.

The CD4014B and CD4021B series types are
supplied in 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-
tead dual-in-line plastic packages (E suffix),
16-lead ceramic flat packages (K suffix), and
in chip form (H suffix).

Pl-2
PI-1
Vss

SERIALIN
CLOCK

PARALLEL /SERIAL
CONTROL
TOP VIEW 52¢5.24456

fl1-8 I ) Voo
Qs 2 PI-7
a8 3 PI-6
P-4 4 PI-5
PI-3 s 4

[

7

8

TERMINAL DIAGRAM
cD4014B, CD40218

Features:

Medium-speed operation . . . 12 MHz {typ.) clock

rate at Vpp—Vss = 10 \"
Fully static operation

8 master-slave flip-flops plus output
buffering and control gating
100% tested for quiescent current at 20 V

Maximum input current of 1 pA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
Noise margin {full package-temperature
range)= 1VatVpp=5V
2VvVatVpp=10V
25VatVpp=15V

Standardized, symmetrical output characteristics

5-V, 10-V, and 15-V parametric ratings
Meets alt requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”

par.n Yoo

12345678

BUFFERED OUT

CD4014B, CD40218
FUNCTIONAL DIAGRAM

Applications:
® Parallel input/serial output
data queueing
u Parallel to serial data conversion
® General-purpose register

RECOMMENDED OPERATING CONDITIONS AT Ty = 250C, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

LIMITS
CHARACTERISTIC Vpop UNITS
v) Min. Max.
Supply-Voltage Range (T = Full 3 18 v
Package-Temperature Range)
5 180 -
Clock Pulse Width, tyy 10 80 - ns
15 50
5 — 3
Clock Frequency, fo 10 - 6 MHz
15 — 85
Clock Rise and Fall Time, 150 - :z
1,CL. t¢CL 5 - 5 K
Set-up Time, tg:
Serial Input 5 120 -
(ref. to CL) 10 80 - e
15 60 —
Paraliel Inputs 5 80 -
CD40148 10 50 - ns
(ref. to CL) 15 40 -
Parallel Inputs 5 50 —
CD40218 10 30 — ns
(ref. to P/S) 15 20 -
Parallel/Serial Controf 5 180 -
CD40148B 10 80 - ns
{ref. to CL) 15 60 -
Paraltel/Serial Pulse Width, 1% ]8600 B ns
tyy (CD40218) 15 50 _
Parallel/Serial Removal Time, 5 280 B
10 140 - ns
tREM (CD40218B} 15 100 _
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CD4014B, CD40218B Types

Pl P2 P3 Pe Ps p?
)* Okl 5)%* Ok OM Oul i5)*
SERIAL
INPUT
P 7 3 3 P
LI k] Kl T K 5 q u B
cLocK ,
*(10 o cL cL cL cL cL E - CDA014B
P [ [ rs Ps Ps TRUTH TABL C
ay
ER | PARSER o, g Jor.q
cL (tNTER.{ On
IN |CONTROL NAL)
» /' x f ofo|l o Jo
PARALLEL /SERIAL 3 - : -
CONTROL | x 1 o
X 1 0 1 [} 1
X 1 1 1 1 1
[3
° - 7 |o o x{x o 0n?
S
1 0 x | x 1 ep
cL
a
Ps \ x x X Ix il Qy |Ne
X = DON'T CARE CASE
NC = NO CHANGE

v . T
ALL INPUTS ARE PROTECTED 92¢M-208673R1
BY COS/MOS PROTECTION
NETWORK .
Fig. 1 — Logic diagram for CD40148.
Pl P2
T* €)%
SERIAL
INPUT
*@@ t "3
! TRUTH TABLE — CD4021B
LOCK
* (10
cL cL
s es Parallel/
Serial | Sesial 0y
CL | tnput | Controt | P11 PLa | (1ntesnal | Qp
x | x 1 oo 0 0
L) " X x 1 0 1 0 1
PARALLEL/SERIAL
CONTROL x [ ox t 1 ) 1 )
4 x [ x 1 1 1 1 1
i " S 1o 0 x x [ On1
LR + / 1 [ x | x 1 Qa1
= . Q 3\ x ] x X Qy Qn | NC
o 5 i Q - oL X = DON'T CARE CASE
Vop Ps " n cL
f : g
e
————— F Q. " .
Y - cL T
ALL INPUTS ARE PROTECTED 92CM-20674R1
; BY COS/MOS PROTECTION
Ves NETWORK .

Fig. 2 — Logic diagram for CD40218B.
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CDA4014B, CD4021B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) -0.510+20V
INPUT VOLTAGE RANGE, ALL INPUTS ... -0.5to Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ..o i +£10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ty = 4010 +60°C (PACKAGE TYPEE) ......ovviiiiiieniiriniinicen i 500 mW

For TA = +80 to +85°C (PACKAGE TYPEE) ........ccooivnnnn Derate Linearly at 12 mW/°C to 200 mW

For Ty = -5510 +100°C (PACKAGE TYPES D, F, K) .0\ttt e it 500 mW

For T, = +100t0 +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

Derate Linearly at 12 mW/°C to 200 mW

For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) ...........occvaeeenns 100 mW
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPES D, F, K, H oo e -55to +125°C E
PACKAGE TYPE E .. .vnens et et et ee et e e et e st et et aees -40 to +85°C DRAIN-TO-SOURCE VOLTAGE IVDSI =V es zunions
STORAGE TEMPERATURE RANGE (Tgtg) - v vvvvnvrernearsnnuinnneiiaiiieeiinns -65 to +150°C Fig. 3 — Typical output low (sink) current
LEAD TEMPERATURE (DURING SOLDERING): characteristics.
Al distance 1/16+1/32 inch (1.59:0.73 mm) from case for 10smax. ........ccooenniiniininn +265°C
"““mm:nAv rmmfnuns T1e25°C
o [
P :
3 x : s t
%l I3 HH T aTe - Yo- SOURCE VOUT (v; =15 v HH
STATIC ELECTRICAL CHARACTERISTICS € :
LIMITS AT INDICATED TEMPERATURES (°C) : £ oy
CHARAC- CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H, Packages | | § ke
TERISTIC Values at —40, +25, +85 Apply to E Package T 5 H
£ 2sPgaHHH
Vo | ViN|VDD 2 s e
v) (v} | (v)| -55 | —40 +85 {+125 | Min. | Typ. {Max B 6 s
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
o - 05| & 5 5| 150 150 - 00a| & fo 4 i o sk e
t 1g. — Minimum output iow (sin current
Device - 0,10{ 10 10 10 300 300 | - 0.04 10 uA characteristics,
C t
\;;eMna‘x. — 0,15] 15 20 20 600| 600 | — 0.04 20 ORAIN-T0-SOURCE VOLTAGE (¥pgl—V
- 0,20 20 100 100 | 3000( 3000 [ - 0.08 | 100
05 5| 0.64| 061 0.42| 0.36 .51 1 -
Output Low 04 0
{Sink) Current| 0.5 0,10} 10 1.6 1.5 1.1 0.9 1.3 26| -
lop Min. 15 |ois| 16| a2| a| 28] 24| 34/ e8] -
4. 5 —-0.64| -0.61 | —0.42| -0. — - —
Output High 6 0, 5 {-0.6 0.36 |-0.51 1 mA
(Source) 25 05| 5| -2{ -1.8| -13]-115| ~18] -32| -
Current, 95 |o010| 10| —16| 15| —11] —09| —13] -26] -
loH Min.
13.5 0,15 15 -4.2 -4 -2.8f -24| -34] -68] -
lOutput Voltage:} 05, 5 0.05 - 0{0.05 :
Low-tevel, - 0,10 10 0.05 - 0]0.05 seesamen
Fig. 8§ — Typical high
Vou Max. — Jo1s] 15 0.05 — 0]o.0s| 9. 8 = Typical outout high (sourcel curren
0\‘;:3:;99 - 0.5 5 4.95 4.95 5 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
High-Level, |t 2101 10 995 095 101 — T TR (e T
VoH Min. - 015 | 15 14.95 1498 18| - SR LS p A AR AR AR AR z
e T NS SE NI { it H J_g
545| - 1.5 — - 1. b } HH.
Input Low 05, ° 5 ! iisii s
Voltage 19 - 10 3 - ~ : : : :
VitMax. 15135 - | 15 4 — _ 4|y s oVt 3
T TR TIIINT s g
Input High 0545 - 5 35 3.5 - - '"3 s +& e i g
Voitage, 1,9 - |10 7 7 [ - s v L _§
VinMin. 175535 — [ s 11 1 -1 - H s
T £
InputCurrent | 018118 |01 | t01 | 1 +1 _ J+10-5| +0.1| uA HE R R R T HHE °
"N Max. 92052432182

Fig. 6 — Minimum output high (source) current

characteristics.




DYNAMIC ELECTRICAL CHARACTERISTICS at T5=25°C, Input t,,4=20 ns,

C€=50 pF, R =200 K

CD4014B, CD4021B Types

TEST

CONDITIONS LIMITS
CHARACTERISTIC Vpp UNITS
V) Min. Typ. Max
. . 5 - 160 320
Propagation Delay Time, 10 _ 80 160 ns
tPLH. tPHL 15 - 60 120
- . 5 -~ 100 200
Transition Time, 10 _ 50 100 ns
TTHL tTLH 15 _ 40 80
R 5 3 6 - ] . b P
Maximum Clock Input Fig. 7 — Typical time as a f of
Frequency, fCL 12 865 :3 : MHz load capacitance.
Minimum Clock Pulse 150 - 28 188(? ns A T
Width, tw 15 - 25 50
Clock Rise and Fall Time, 1% : "~ 1: s
t,CL, t;CL* s
15 ~ - 15 e
N
Minimum Set-up Time, ty: 5 ~ 60 120 suPeLt T
Serial Input 10 ~ 40 80 ns "f,
(ref. to CL) 15 - 30 60 :
5
Paratlel Inputs 5 - 40 80 :‘ ]
CD4014B 10 - 25 50 ns I £ o T s o
(ref. to CL) 15 _ 20 40 CAPACITANCE (C ) —pF sacs. oomss
Parailel inputs 5 — 25 50 Fig. 8 — Typical propagation delay time as 8
CD4021B 10 — 15 30 ns fi ion of load capacil
{ref. 10 P/S) 15 — 10 20 10°2] AMBIENT TEMPERATURE m)-zs'c/__
Paraliel/Serial Control 5 - 90 180 s T | %
CD40148B 10 - 40 80 ns EY lof I Y%
{ref. to CL) 15 - 30 60 s TS, ;o;;f ~
£ e 2
Minimum Hold Time, t: 5 - - 0 z T,;&"\’/ ;X;‘
Serial In, Parallel In, 10 - - 0 ns § o b R
Parallel /Serial Control 15 - - 0 A B R Y ! Wl “
Minimum P/S Pulse Width, 5 -~ 80 160 g 2 § e B eF
twH 10 - 40 80 ns § et S el
(CD40218B) 15 - 25 50 :mi pan _t_ it:"*:]f] 1]
Minimum P/S Removal Time, 5 -~ 140 280 0 .7 R e
tREM 10 e 70 140 ns ' cLock 1KPUT FREQUENCY (vc,_)-“:::
CD40218B {ref. to CL) 15 bl 50 100 ) 92C3-29071
- Fig. 9 — Typical dynamic power dissipation
Average Input Capacitance, C) Any Input - 5 7.5 pF as a function of clock input frequency.

*if more than ane unit is cascaded t, CL should be made iess than or equal to the sum of the transition

time and the fixed prapagation delay of the output of the driving stage for the estimated capacitive load.

500, F
——
o I O o
s W O T
£+ 4 13 o
= It
5 [ =5
6 H =
T 10
e : _]

- ~-
SER. DATA ——‘ : : ’———————
(174 te.) 92¢$-29871

Fig. 10 — Dynamic power dissipation test circuit.
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CD4014B, CD4021B Types

NOTE:
MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vop AND Vgg-
COMNECT ALL UNUSED
WPUTS TO EITHER

Voo
v
[
Yoo ?
INPUTS f
° NPUTS | | QuteuTS NPUTS |
vss v
Yin pra o il -l
B'b—’ - b~ * ° ‘o : o -
Viu - o ves -
] = -]
' NOTE:
0 ves TEST ANY COMBINATION
OF INPUTS
92C5-27441R!
Vss

92¢s- 27400R1
Fig. 11 — Quiescent device
current test circuit.

70—

60—

50—

a0—|

Fig. 12 — Input voltage test circuit.

T

J
JBE L

80- 88
(2.032-2.235)

=

0—
4-10 Dimensions and pad
I‘_(b.m-o.zsﬂ "me na pa
fayout for CD40148H
o1-99 (CD40218H is identical)
f (2.312-2.514) |
92CM-29870

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the . . 3
waler is separated into individual chips, the angle of D in par are in and are

cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shown. The user should consider atolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch).

Voo OR vgg-

02¢s 21402

Fig. 13 — Input current test circuit.




CD4015B Types

CMOS Dual 4-Stage o
Static Shift Register

With Serial Input/Parailel Output
High-Voltage Types (20-Volt Rating)

Features:

8 Medium speed operation . . ...........
12 MHz (typ.) clock rate at Vpp — Vgg =10 V
® Fully static operation
u 8 master-slave flip-flops plus input and output buffering

The RCA-CD4015B consists of two identical,

independent, 4-stage serial-input/parallel-
output registers. Each register has indepen- ™ 100% tested for quiescent current at 20 V

dent CLOCK and RESET inputs as wel! as ®5-V, 10-V, and 15-V parametric ratings
a single serial DATA input. "Q" outputs are # Standardized, symmetrical output characteristics

available from each of the four stages on & Maximum input current of 1 4A at 18 V

both registers. All register stages are D-type, over full package-temperature range;
master-slave flip-flops. The logic level pre- 100 nA at 18 V and 25°C FUNCTIONAL DIAGRAM
sent at the DATA input is transferred into ® Noise margin {full package-temperature
the first register stage and shifted over one range) =
stage at each positive-going clock transition. 1VatVpp=5V
Resetting of all stages is accomplished by a 2VatVpp=10V
high level on the reset line. Register expan- 25VatVpp=15V TERMINAL DIAGRAM
sion to Bstages using one CD4015B package,  w Meets all requirements of JEDEC Tentative
or to more than 8 stages using additional Standard No. 13A, ‘‘Standard Specifications cLocks —li® Voo
. . 48 2
CD4015B's is possible. for Description of ‘B’ Series CMOS Devices” ais 13 2::;755
. Q2A 4 Q18
The CD4015B-series types are supplied in Applications: Qia —{s Q28
" . P . _ . N RESET A 6 Q3B
16-lead hermetlcfd'ual in-tine ceramuc. paf:k = Serial-input/paraliel-output data queueing oATA A ; aan
ages'(D and F su flxes),.16-lead dual-ln-hn‘e = Serial to parallel data conversion Vss 8 CLOCK A
plastic package (E suffix), 16-lead ceramic ® General-purpose register w2 .
- CS5-2445
flat package (K suffix), and in chip form (H P 9
suffix).
|
T
TRAUTH TABLE
L o ® cLilo| i o0,
/10| o|o [a,,
]F Y o] ey
cL— TL
ves } 1—{ >°_’ ~Ix [0 1 07] o, inocHAnGE)
x X 1 0 0

* ALL INPUTS PROTECTED BY COS/MOS INPUT
PROTECTION NETWORK 92CM-29383R2
X = DON'T CARE CASE

Fig. 1 — Logic diagram (1 register).




CD4015B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (VDD)

{Voltages referanced to Vgg Terminal) . . . . . . . . . . . . . . . -05t0+20V
INPUT VOLTAGE RANGE, ALLINPUTS . . . ., . . . . . . . . . —-05t0 Voo 405V
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . _ . | - $10mA
POWER DISSIPATION P'FR PACKAGE (Pp):

ForTp = -40to *60 C (PACKAGE TYPEE) . . . . . . S00 mwW

For T, = +60 to +85 °C (PACKAGE TYPE E} . . . . . Devate Lmearlv at 12 mw/° C to 200 mW

For TA -55 to +100°C {PACKAGE TYPES D, F, K) - . 500 mw

For TA =+100 to +125°C (PACKAGE TYPES D, F, K) . . . Deu(e Lmaarlv at 12 mw/ C 10 200 mW
OEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Ty = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mw
OPERATING-TEMPERATURE RANGE (TA);

PACKAGETYPESD,F.K.H . . . . . . . . . . . . . . . . . -85t10412°C

PACKAGE TYPEE . o —40 to +85°C
STORAGE TEMPERATURE RANGE (T s -65 10 +150°C
LEAD TEMPERATURE (DURING SOLD RING):

At distance 1/16 * 1/32 inch (1.59 £0.79 mm) from case for 10smax. . . . . . . . +265°C

RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Noted. For i

-T0-S0UR —v
DRAIN-TO-SOURCE VOLTAGE (Vps} s2cs 2031803

Fig. 2 — Typical output low {sink] current
characteristics.

reliability, nominal operating conditions should be selected so that operation is always within the
following ranges:

CHARACTERISTIC Vop LIMITS _ | uniTs
(v) Min. | Max.
Supply-Voitage Range (For Ta = Full Package-
Temperature Range) 3 18 v
5 180 —
Clock Pulse Width, twCL 10 80 - ns
15 50 -
5 —_
Clock Rise and Falt Time, t.CL, t;CL 10 — 15 us
15 -
5 3
Clock Input Frequency, foL 10 DC 6 MHz
15 8.5
5 70 -
Data Setup Time, tsy 10 40 -
15 30 - ns
5 200 -
Reset Pulse Width, twR 10 80 -
15 60 -

DRAIN-TO-SOURCE VOLTAGE (Vpgi—V

s2cs-2032102
Fig. § — Minimum output high (sourcel current 9zcS-24322
characteristics. Fig. 6 — Typical ¢ ition time as a fi ion of
load capacitance.

~TO- SOURCE VOLTAGE (Vps)—V
a2es-zangn

Fig. 3 — Minimum output Jow (sink} current
characteristics.

ORAIN-TO-SOURCE VOLTAGE (Vpg)—V

s2cs- 2032083
Fig. 4 — Typical output high (sourcel current
characteristics.

250] AMBIENT TEMPERATURE (Ty}225°C
-
2 L »
x
z N
= .9
= oy
S ;E\“‘”
& 20
lw ~o'
53
. HH
o t
¥
z 1
14 !
5 oV
5 H H H
% sV TEITL
1
50} HH
° 20 ) 0 0 100
LOAD CAPACITANCE (C( }—pf 92c8-29678

Fig. 7 — Typical propagation delay time as a func-
tion of load capacitance,
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60—

50

40—

30

20

STATIC ELECTRICAL CHARACTERISTICS

CDA015B Types

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at 56, +25, +125 Apply to D,K,F,H Packages
CHARACTER- ’ Values at —40, +25, +85 Apply to E Package UNITS
1ISTIC - +25
Vo |VIN VoD -
(V) (V) | (v) | -55 | —40 +85 | +125 | Min. | Typ. | Max.
Quiescent Device ~ 05 5 5 5 150 | 150 { — 004 | 5
Current, ~ o410l 10| 10 | 10 | 300 | 300 | - 004 | 10 A
‘DD Max. {015 18] 20| 20 | 600 [eo0 | - |ooa | 20| “
- 0,20] 20 | 100 | 100 | 3000 | 3000 | -~ | 0.08 | 100
Output Low 04 | 05| 5 | 064|061 | 0.42 | 0.36 | 0.51 1 -
(Sink} Current 05 (o010f 10 16 | 15 1.1 09 {13 2.6 -
loL Min. 15 loas| 5| 42 | & | 28 | 24 |34 | 68 |
Output High a6 |05 ]| 5 |-064]-061]-042-036{-081] —1 — | mA
(Source) 25 05] 6 | -2 |—18 | -13 |-118]-16 | -32 | -
Current, 95 [010] 10 |—161-15 |—11 [-09|-13 ]| -26 | -
'oH Min. 135 |015] 15 | 42 -4 | 28 ] -24]|-34] -68 | -
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Levei, — [o.10[ 10 0.05 — 0 |005
VoL Max. — Joas] 15 0.05 - o005 |
Output Voltage: - 0,5 5 495 495 5 -
High-Level, — fo10] 10 9.95 995 | 10 e
VOH Min. = lo15] 15 12,95 85| 15 | -
input Low 0.5, 4.5 — 5 15 — - 1.5
Voltage, 1,9 _ 10 3 _ — 3
ViLMax e3sl — | 15 ) 1 = ],
Input High 0545] - | 5 35 35 | — —
Voltage, 1,9 — 10 7 7 - —
ViHMin.  Hgy38] _ | 15 1 T
'"I‘::: 5,:;"3"‘ — loig| 801201 ] 21 | 0 | - l+105] 20| A

4-10
{0.102-0.254)

95 -103

{2.413-2.616)

92CM-29673

Photograph of Chip Layout for CD40158.

77-85
(1.956-2.159)

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~3 inch).

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therslore, may differ slightly trom the nominal
dimensions shown. The user shoulid consider a tolerance
of —3 mils to +16 miis applicable to the nominal
dimensions shown.
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CD4015B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 =25°C, Input L. ty=20ns, C; =50pF,

Ry =200k%
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS 3, 3N, TEMPERATORE (Ta )25 2
rVDD(V) MillTvp-lMax. Lot Tfl/ 3
) | Ry,
CLOCKED OPERATION 5 R e
a ¢ ! AN
. _ 5 — |160 [320 E T S
Propagation Delay Time; Tpyy. TpLH 10 - 80 {160 & Oy A
15 — |60 [120 z S L T
5 100 [200 : T 1L '2’ JF
- g
Te7 1 . —- v I U 0 5 . =50 pF 1]
Transition Time; YTHL YTLH :g ig 1(8)8 ns E < -ﬁré ___21_.;.‘5 :r i
- RAC(aRtpsm |
- . 5 - 90 |180 1 * ¢ % %02 FERRAMLIRE
Minimum Clock Pulse Width,  tyCL 10 — | 40 | 80 INPUT CLOCK FREQUENCY (1 )= kM2 go04_p067g
15 - 25 | 50 Fig. 8 — Typical power dissipation as a function
5 _ _ 15 of frequency.
Clock Rise & Fall Time;  t,CL, t,CL" 10 - - 15 us
15 — - 15
5 — 351 70
Minimum Data Setup Time, SU 10 — 20 | 40 ns
15 — 15 | 30
300 uF
5 3] 6] - f
Maximum Clock Input Frequency, feL 10 6 12 | — MHz
i5 85 | 17 | — R e e
e ds 0
Input Capacitance, Cy Any Input _ 5|78 pF L i L Jowr
3 °
RESET OPERATION oarac {2 7 ol
z R | e §
5 — |200 }400 +
Propagation Delay Time, Tpp., 10 — [100 {200 s2c5-29677
15 — | 80 [160 ns
5 - 1100 {200
Minimum Reset Pulse Width 1R 10 — 14080 Fig. 9 — Power dissipation test circuit.
15 - 30 | 60

* 1f more than one unit is cascaded (',CL should be made less than or equal to the sum of the transition
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.

- t

INPUTS

Vss
92¢5- 27601R1

Fig. 10 — Quiescent device current test
circuit.

INPUTS
VN

o
i

Voo

vss

OUTPUTS
-

-

NOTE:
TEST ANY COMBINATION

9RCS-27441R1

OF INPUT!

Fig. 11 — Input voltage test circuit.

INPUTS
-]

NOTE:

MEASURE PyTS

SEQUENTIALLY,

-]
-
b TO BOTH Vp AND Vgg:
-]

—

Vss

Vpp OR Vgg-

v205-27402

Fig. 12 — Input current test circuit.
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CMOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

High-Voltage Types {20-Volt Rating)

The RCA-CD4016B Series types are quad
bilateral switches intended for the trans-
mission or multiplexing of analog or digital
signals. Each of the four independent bi-
lateral switches has a single control signal
input which simultaneously biases both the
p and n device in a given switch on or off.
The CD4016 “B" Series types are supplied in
14-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 14-lead dual-in-line
plastic packages (E suffix), 14-lead ceramic
flat packages (K suffix), and in chip form (H
suffix).

Features:
= 20-Vdigital or + 10-V peak-to-peak switching

m 280-Q typical on-state resistance for 15-V operation
® Switch on-state resistance matched to within 10

typ. over 15-V signal-input range

= High on/off output-voltage ratio:
65 dB typ. @ fig = 10 kHz, R = 10 k{2

= High degree of linearity: <0.5% distortion
typ. @ fijs = 1 kHz, Vijs =5 Vp_p,
Vpp—Vss = 10 V, RL = 10 k2

m Extremely low off-state switch leakage
resulting in very low offset current and
high effective off-state resistance:
100 pA typ. € Vpp-Vss=18 V, Ta=25°C

8 Extremely high control input impedance
{control circuit isolated from signal circuit:
1012 Q typ.

& Low crosstalk between switches:
—50 dB typ. @ fjs = 0.9 MHz, R =1 kQ2

® Matched control-input to signal-output
capacitance:
Reduces output signal transients

# Frequency response, switch on = 40 MHz

(typ.)

® 100% tested for quiescent current at 20 V

= Maximum control input current of 1 A
at 18 V over full package temperature
range; 100 nA at 18 V at 25°C

» 5.V, 10-V, and 15-V parametric ratings

Applications:

» Analog signal switching/multiplexing
Signal gating u Modulator
Squelch control m Demodulator
Chopper u Commutating switch

= Digital signal switching/multiplexing

a CMOS logic implementation

= Analog-to-digital & digital-to-
anaiog conversion

= Digital control of frequency, impedance,
phase, and analog-signal gain

CD4016B Types

Terminal Assignment
IN/OUT - '_'VOD
N Voo 56 A
SIG A
"‘” CONTROL & out/n-2] _;_cguv
SiIG B CONTROL D
gm " si60 3 CONT
CONTROL B out ovrsm =3 %»
CONTROL C our sce
t

‘ss ™ INJOUT —- Pl IN/OUT

16 0

TOP VIEW 550524438 ﬂ o s
CONT 10 ot n
Voo

CONT & }—OUV/IN

516 C

¥ C

vss —1 Le- insout

52052627

. | CD40IEB Functiona! Diagram

il

}——OOUTMN

92¢5-27659

IN/OUT O—

b

| sections.

tic diagram - 1 of 4 id

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, | operating diti hould be selected so that
operation is always within the following range:
LIMITS
CHARACTERISTIC UNITS
Min. | Max.
Supply Voltage Range {For T4 = Full Package
Temperature Range) 3 18 v

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (V)

(Voltages referénced to Vgg Terminall -05t0+20V
INPUT VOLTAGE RANGE, ALL INPUTS 05to0Vpp +05V
DC INPUT CURRENT, ANY ONE SNPUT (INCLUDING TRANSMISSION GATE) 10 mA
POWER DISSIPATION PER PACKAGE (Pp)

For T = -40to 460 C (PACKAGE TYPE E) 500 mW

For Tp = +60 to *85 C (PACKAGE TYPE E) Derate Linearly at 12 mW;°C to 200 mW

For Tp =-55t0 +100°C (PACKAGE TYPES D, F. K) 500 mW

For T4 =+100 to +125°C (PACKAGE TYPES D, F, K) Derate Linearty at 12 MW/ C to 200 mW

DEVICE DISSIPATION PER TRANSMISSION GATE

FOR T, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW
OPERATING TEMPERATURE RANGE (T )

PACKAGE TYPES D, F, K, H 55 10 +125°C

PACKAGE TYPEE . .40 10 +85°C
STORAGE TEMPERATURE RANGE (T . -85 10 +150°C
LEAD TEMPERATURE (DURING SOLDF?RING)

At distance 1/16 * 1/32 inch {1,59 * 0.79 mm) from case for 10 s max. +265°C

SUPPLY VOLTS: Voo = +18; Vg = O
NT TEWMERATURE (T,) » 28

SUPPLY VOLTS: ¥pp«+10;
AMBIENT TEMI P

P 93

OUTPUT SIGNAL VOLTS (Vog!
CUTPUT BIGMAL VOLTS (tog)

INPUT SIGNAL VOLTS (Vig)
92¢5- 27660

INFUT SKINAL VOLTS (vig)

$2C8- 21681
Fig. 2— Typ. on-state characteristics for 1 of 4

switches with VDD=+10 v, VSS=0 v

Fig. 1-- Typ. on-state characteristics for 1 of 4
switches with Vpp=*15V, Vgs=0V.
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CD4016B Types

ELECTRICAL CHARACTERISTICS

SUPPLY VOLTS : Vpg+ +8; Vgg =0

AMBIENT TEMPERATURE (Tp} « 28
LIMITS AT INDICATED 2 h it :
TEMPERATURE (°C) v Zs £gs i
- Values at —55, +25, +125 Appty | N 3. HE §
Characteristic Test Conditions 10D, F, K, H Packages ' : ‘ FEESSCICER 0T AR et H
Values at —40, +25, +86 Applyto | T [ Esstesansi i fri 2
E Package s . } 5 I s
Vin VDD +25 ° H H 5 1 —‘t"’m" ko
(V) 1{v) | -55|—40 | +85 [+125{Typ. [Max. | R ﬂ?‘:&“‘
05 [ 5 [025[025] 7.5 7.5[0.01 [0.25 T e vt v
Quiescent Device 010] 10| 05| 05/ 15| 15001 0s Y X s
ig. 3~Typ. on-state characteristics for 1 of 4
Current, Ipp 0,15 | 15 1 1] 30] 30]0.01 1 switches with V=5V, Vgg =0V
0,20 ] 20 5 5| 150} 150{0.02 5
Signal Inputs (Vi) and Output (Vo) SUPPLY VOLTS: Vg ++ 781 Yy *
AMBIENT TEMPERATURE ATy
3
Ve=V g
On-State RC 10‘:8 Vis=Vpp or Vgg |10 | 600 610] 840 960| - | 660 g
Resistance, rg, L= -
Max. Returned |Vis=4.75 10 5.75 V| 10 (1870 [19002380 600[ — |2000 i
to 5 -2
VDD~ VssVisVpp or Vsg |15 | 360 | 370] 520] 600| — | a00] & | |3
2 Vis=7'25 t0 7.75 V{15 | 775 790[1080 1230} — 850
AOniState 5 _ _ _ _ 15] ~ :
g::\l,:;::‘:;nv RL=10kS2, Ve:Vpp 0] - _ _ _ 10l = Q INPUT SIGNAL VOLTS (vg) sace-emes
2 Switches, Arg ) B5l- - |- 1= 5| - Fig. 4 Typ. on-state characteristics for 1 of 4
switches with Vpp=175V. Vgs=~75v.
. - - =5V, Vig(p-n)
Total Harmonic |VC=VDD =5V, Vgg= -5V, Vis(p-pl
Di:tor:iron =5V (Sine wave centered on 0 V) - - - - 04| - % . su:‘.‘::"'::::;:ﬁu::(:”,.:-:
THO ’ Ry =10 k§2, ;=1 kHz sine wave _ o ) %
—3dB Cutoff Vc=Vpp=5V, Vgg=-5V, 8’ sk
Frequency Vis(p-p) =5V (Sine wave _ - _ - 40| - MH:z :,
{Switch on) centered on Q0 V) R =1KkQ, ; 4
° et
—50dB Feed- 2
through Ve=Vsg= =5V, Vg, o1=5V £
(Sine wave centered on 0 V) - - - - [1.25 | — MHz 32
Frequency Ry =11k
(Switch off) L »
Input/Output Veg=0V i z
Leakage Current Vis =18V, VOS= ov; 18 }1+0.1[*0.11] %1 k3 ]0—4 0.1 |uA INPUT SIGNAL VOLTS (vg) S
(Switch off) Vis=0V, Fig. 5— Typ. on-state characteristics for 1 of 4
ljs Max. Vos =1 switches with Vpp, = +6 V, Vg =5 V.
VolA)=Vpp=+5V.
=Vagg = —
—50dB \\:C((IB\’ ) 58& 5V, |l =-1l=1= log — MHz SUPPLY VOUTS: Vg 3 25viveg - 25V
Crosstalk 5 ISQ ) pp’ AMBENT TEMPERATURE (T} » 25°C
0 §2 source 3 ean:
Frequency Ry = 1kQ }z ub;
. A RL=200kS\2’ np sl - (- |- 1-Ta [ 100 g Hi 5
ropagation Ve = Vg5 = , 0 ]
Delay (Signal | c* = sEpE 0] — |- - 1-]20] 40|ns i.
Input to Signal | vjs = Square Wave 15 — _ — - 115 30 p
Output) tyg 0toVpp £,
T tf=20ns
-2
Capacitance: v _ _ _ _ 4 —
, = 4 T
Input, Ci¢ \\;DE Vs = -6V — — — - ) —| oF E N M')J .
Output, cos ¢ Fig. 6— Typ. on-state characteristics for 1 of 4
Feedthrough, -l =-=-1f-lo2] - switches with Vppp =+2.5 V, Vgg=—2.5 V.
Cios
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ELECTRICAL CHARACTERISTICS (cont'd}

CD4016B Types

SUPPLY VOLTS: Vpp=+3V; Vgg=-8V
LIMITS AT INDICATED :
TEMPERATURE (°C) ul -
Characteristic Test Conditions Values at 55, +25, +125 Apply to IBH
D, F, K, H Packages | E
Values at —40, +25, +85 Apply to T i
v E Package +25 s 3
DD 5
) —SSJ —40F85T+125 Typ. | Max. £
Control (V)
Control Input 1< TOuA MPUT SIGNAL YOLTS (Vis)
Low Voltage, V'~S =Vgeg, Vos = V vece-ames
v | iy S YOSTYDD 15001691 09 04) 04 - 0.7 V { Fig. 7— Tvp. an-state characteristics asa function of
ILC (Max.) v Ve Vee = v temp. for 1 of 4 switches with Vpp = +5 V,
is = VDD- Vos = Vss Vss=-5 V.
Control Input : 5 35 (an.) %mv«f':necd - e (7 )
M 15 11 (Min.) R ey "
- g 2 A hd
Input Current, Vis < 9 % 2. /i(llq) 3
IiN (Max.) Vpp — Vss =18V 18 k0.1 j£0.1 |+1 j21  |£10-5) 0.1 |uA | |2 =°$T:{ T x
VCC< VDD — Vss LI 7 _Q_rajr,g
Crosstalk (Con- V=10V (Sg. Wave) § Al
trol Input to tr tf = 20 ns 0 [—- (- |- |~ 50 - v | Y
Signal Output) | RL =10k 5 i/ st
Turn-On tr, t§= 20 ns 51- (- 1-1- 35 70 - s x L
PD;?;):QMIOT\ gt : ?OK?ZF 10 | — — — - 20 40 {ns 0 WEUT SIGNAL FAEQUENCY (gtamz
15 - - - - 15 30 Fig. 8 — Typ. feedthru vs. frequency — switch
V‘s = VDB Vgg = GND, off.
=1 k&l to gnd,
Maximum C|_ 50 pF,
Control Input V¢ = 10 V{Square 10 |- | - R - SUPRLY VOLTS V00" +3; Ves -3 T
Repetition Rate{ wave centered on 5 V} 10 MHz | wwor semac vt v ,v,,-m..m
= 3 FIXTURE AND METER MALED OUT [38.5
:/r'tf—yz(\)/"s’@ij E I 11k | |lll [
os = 72 Vos z 2 .
Tnput % 4 "’V"" . 3
Cacpacnance, - |- - |- 5 7.5 |uF ; wa —g B g
IN S VOLTMETER 2
S Y "ss BOONTON RADD §
: ;{T Reen / s
Switch Input Switch Output g i—fp R4l autii
lis (mA) Vs (V) : : 53
VDD | Vis = os of | 1izorssme=s |
V) (V)| -85°c | -40°c | 25°C* 25°Ca | +85°C | +125°C | Min. | Max. T ur v e (- b ms.:m
5 0 0.25 0.2 0.2 0.16 0.12 0.14 - 0.4 Fig. 9— Typical crosstalk between switch
5 5 { -0.25 -0.2 -0.2 -0.16 | -0.12 { -0.14 4.6 — circuits in the same package.
10 0 0.62 0.5 0.5 0.4 0.3 0.35 - 0.5
10 10 | —0.62 -0.5 -0.5 —-0.4 -03 -0.35 9.5 —
SUPPLY VOLYS: VpD*+5,Ves* -5 Ciog*O8sF R F. VOLTNETEN
15 0§ 1.8 1.4 1.5 1.2 t 1.1 ~ 1.5 INPUT SIGNALVOLTS Vil 3 VP -1 SO0RI 0
SINE WAVE (1.77 A3} 1 t
15 15| -1.8 -14 -15 “12 | vt 11 | 35|~ ey tgiees 4 9 1 T
250254.80F o Cue e O-“:II
* Piastic package 4 Ceramic package

v, —tiem cosoi6e Vos
is 1 OF & SWITCHES

o
1Lis

Fig. 10— Determination of r,,

vl

92C5-30967

high voltage (Vo) specification.

as a test condition for control input

Ry %*ﬁi“
Yorvpp W W
|

@ g L} Pl | 11
3 LOAD RESISTANCE (R )+ 1MO T
i} 088 | .'é,..nj_
5; r wa ooka -‘
£
3
ol 1 & ") 4 € 800
INPUT SIGNAL FREQUENCY (f,,) MHz
$2CE- 1070

Fig. 11 — Typicel frequency response

— switch on.
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CD4016B Types

TYPICAL ON-STATE RESISTANCE CHARACTERISTICS, Ta=25°C

CHARAC- SUPPLY LOAD
TERISTIC*| CONDITIONS CONDITIONS
Ry = k<1 Ry = 10k R) = 100kS)
Voo | Vss |[VALUE[ Vi, [VALUE] V; |VALUE Vis
(v) V) (52) [4%7] « Vi (194} V)
200 +15 200 +15 180 +15
Ton +15 0
200 0 200 0 200 0
fon {max.)| +18 0 | 300 +11 300 +9.3 | 320 +9.2
290 +10 250 +10 240 +10
Ton +10 0
290 0 250 0 300 0
Ton (max.}t +10 1] 500 +74 | 560 +56 | 610 +55
860 + 5 470 + 5 450 +5
fon +5 0
600 0 580 0 800 0
ron (max.) + s 0 |17k [+42 | ¥29 1 3k | +27
200 +75 | 200 +15 | 180 +15
I3 +78 | -75
on 200 [-75 ) 200 |-75 | 180 |-75
ron (max.}{ +75 1 -751290 +0.257 280 +25 400 +0.25
260 +5 250 +5 240 +5
Tan +5 -5
310 -5 | 250 -5 240 -5
on (max.l +5 | ~5 |600 |+025]| 580 | :025] 760 | 025
590 +25 450 +25 490 +25
fon +25{ -256
720 -25 | 520 | -25 520 -25
Ton (max.}| +25 | —2.5 1232 | +025] 300k | +0.25) 870k [ ¢0.25

* Variation from aperfect switch, fon =0 Q.

SCALE: X =0.2ms/DIV Y =2.0V/DIV
VDD = VG = +7.5V, Vs = 7.8V, R = 10K
CL-15pF

fis=1KHz Vig=5Vpp

DISTORTION = 0.2%

92C¢8-27612

Fig.14 — Typical sine wave response of Vpp =
+7.5V, Vsg=—75V.

SCALE

X =100 ns/DIV
Y =5.0Vv/DIV

92C5-27613

Fig.17 — Typical square wave response at
Vpp = Vc=+158V, Vgs = Gnd.

SCALE: X = 0.2 ms/DIV Y = 20 V/DWV
VPD = VL= +5 V. Vss = 5V. RL = 10KQ
cL=15pF

5= 1KHz VIS=5Vpp
DISTORTION = 0.4 %

92CS-27613

Fig.15 — Typical sine wave response of Vpp =

+5

V,Vss=-5V.

SCALE

X = 100 ns. DIV
Y=50VvVDV

92C5-27616

Fig.18 — Typical square wave response at Vpp =
Ve=+10V, Vgg = Gnd.

ALL UNUSED TERMINALS
ARE CONNECTED TO Vgg

92¢5- 27667

Fig. 12 — Off-state switch input or output
leakage current test circuit.

v
oo Ve Voo Vop
o /L
tr,19=20m
Vos
co40i68
Vis *Voo Lis S0
T Sra
Vssé

ALL UNUSED TERMINALS ARE
CONNECTED TO Vs
92c5-27668

Fig.13 — Test circuit for square-wave
response.

SCALE. X =02ms/DiVv Y =20V/DIV
VDD = VG 25V, V§g - 2.5V, AL = 10K§
cL=15pF

£S5 - 1 KBz V)5=5Vpp

DISTORTION= 3 %

92CS - 27614

Fig.16 — Typical sine wave response of Vpp =
+25V,Vgs=-25V.

SCALE

X =100 ns/DIV
Y =2v/Dlv

92¢5~-27617

Fig. 19 — Typical square wave response at Voo
=Ve=+5V, Vgg = Gnd.
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CD4016B Types

ve )
\ +10¥ Vis Vou
ﬂOVf-\Vc Vpp® HOV Vs WITH TEST UNIT o/ —O
0 {1 SWITCH OFPCO4016A cmmmammir tr.14=200s ¢
rCL

PLUGGED IN TEST
FIXTURE}

VoS FIXTURE ALONE /

INO UNIT TERM

trtge20m

VisO

ALL UNUSED TERMINALS
ARE CONNECTED TO Vs
szcs-27670m)

S O 3 OF SOCKET) VG - 10V PER DIV
vps - 0.2v PER D1V
ALL UNUSED TERMINALS ARE 1 100ns PER DIV
GONNECTED TO Vgg 92CS-27618
$acs-27669 Fig.21 — Propagation delay time signal input
(al (5) (Vs to signal output (Vos).

Fig.20 — Crosstatk-control input to sighal output.

REP
RATE
. _;\}\
g ¥, MEASURED ON BOONTON CAMACITANCE
1, x15220m a3 BRIDOE MODEL 7SA (1 air)

Yoo v
c I
O—{ coaoieB
o/ N\ Yoo - —© e T Voo
ty,tgv 2008 T+0xA ¢
Vos Voo -8V ' T03 s
o Kitaid © oo TS S R N
Lo SRvoka s2cs-27872 Voo +BY
< SWITCH THRESHOLD YOLTAGE 1S DEFINED : :
-+ —T— +

AS THE VOLTAGE APPLIED TO A TRANS-
Vss®y MISSION GATE CONTROL WHICH CAUSES
104A OF TRANSMISSION GATE CURRENT.

ALL UNUSED TERMINALS ARE
ALL UNUSED TERMINALS
CONNECTED TO Vgg sace_2renm ARE CONNECTED TO vgs szcs-zress
Fig.23 ~ Switch threshold voltage. Fig.24 — Capacitance C10g and Cpg.

Fig. 22 — Max. control-input repetition rate.

Dimensions and pad layout for CD4016BH

Voo
0
tr,ty~0m
Vol
012
b ovss 56- Y

ALL UNUSED TERMINALS ARE
CONNECTED TO Vss

ve a‘
ez "
Vou ____7(' IRL tovss

40

Vig to VDD
v —4 ez l"
os: Ry to Vpp
o { Vig 10 V3
92CM-26308

Fig.25 — Turn-On propagation delay-control input.

9 -10
(0.102-0.254)

49-57
! (1.245-1.447) !
92CS- 35063

Dij jons in ps h are jin milli and are The photographs and dimensions of each CMOS chip
derived from the basic inch dimensions as indicated. represent & chip when it is pardr of the waler. When the

: . i e -3 ;. wafer is separated into individual chips, the angle of
Grid gradustions are in mils (107" inch). cleavege may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shown. The user shouid consider a tolerance
of ~3 miis to +16 mils applicable to the nominal
dimensions shown.
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CD40178, CD4022B Types
CMOS Counter/Dividers

High-Voltage Types (20-Volt Rating)
CD4017B—Decade Counter with

10 Decoded Outputs
€D4022B8—-Octal Counter with

8 Decoded Outputs
The RCA-CD4017B and CD4022B are 5-
stage and 4-stage Johnson counters having
10 and 8 decoded outputs, respectively.
Inputs include 2 CLLOCK, a RESET, and a
CLOCK INHIBIT signal. Schmitt trigger
action in the CLOCK input circuit provides
pulse shaping that allows unlimited clock
input pulse rise and fall times.

These counters are advanced one count at
the positive clock signal transition if the
CLOCK [INHIBIT signal is low. Counter
advancement via the clock line is inhibited
when the CLOCK INHIBIT signal is high.
A high RESET signal clears the counter to
its zero count. Use of the Johnson counter
configuration permits high-speed operation,
2-input decode-gating and spike-free de-
coded outputs. Anti-lock gating is provided,
thus assuring proper counting sequence. The
decoded outputs are normatly low and go
high only at their respective decoded time
slot. Each decoded output remains high for
one full clock cycle. A CARRY-OUT signal
completes one cycle every 10 clock input
cycles in the CD4017B or every 8 clock
input cycles in the CD4022B and is used to

RECOMMENDED OPERATING CONDITIONS

Features:
= Fully static operation
8 Medium-speed operation . . .

10 MHz (typ.} at Vpp = 10 V
® Standardized, symmetrical output
characteristics
100% tested for quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Meets ali requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:
® Decade counter/decimal decode display
{CD40178B)
® Binary counter/decoder
B Frequency division
% Counter control/timers
® Divide-by-N counting
8 For further application information,
see ICAN-6166 “COS/MOS MS|
Counter and Register Design and
Applications”
ripple-clock the succeeding device in a multi-
device counting chain.
The CD40178 and CD40228-series types are
supplied in 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-
lead dual-in-line plastic package (E suffix),
16-lead ceramic flat packages (K suffix), and
in chip form (H suffix).

For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges:

CHARACTERISTICS Vpp j—LiMTS uNITs|
(V) | Min. | Max.
Supply-Volitage Range (For Tp = Full Package-
Temperature Range) 3 18 \
5 - 25
Clock Input Frequency, fcL 10 - 5 MHz
15 — 5.5
5 200 -
Clock Pulse Width, ty 10 90 - ns
16 60 -
5
Clock Rise & Fall Time, t.c(. ticL 10 UNLIMITED*
15
5 230 -
Clock Inhibit Setup Time, t, 10 100 - ns
15 70 —
5 260 -
Reset Pulse Width, tpy 10 110 - ns
15 60 -
5 400 -
Reset Removal Time, tom 10 280 - ns
15 150 ~

*Only if Pin 14 is used as the clock input. If Pin 13is used as the clock input and Pin 14 is tied high (for advancing
count on negative transition of the clock), rise and fall time should be < 15 us.

.
non
2 uym
crock 14 |4 oo :?:
cLock '3 LA
INHIBIT s o ;
RESE T~ He sl 3
| I
nge[ 8
o
2 el B
o
6 sol 8
a
L
Vpp =16 [T
MRS )
Vss=8 J
12
CARRY
ouT
sacs-esarame
CD4017B

Functional Diagram

4 g
CLOCK — o
cLock _13 o
INHIBIT ™ K
RESET —{ 2" 2

3Le
wgnlO
4 o
&
ngn| B
g
Voo 16 g
Vss=8
CARRY
M
92052507 3nz
CD4022B
Functional Diagram
5 —ie Yoo
[ 2 RESET
o —3 CLOCK
2 4 CLOCK INHIBIT
6 s CARRY OUT
7 6 9
3 7 4
Vss 8 8

92CS-24489R1

TOP VIEW

CD40178
TERAMINAL DIAGRAM

Voo

RESET

CLOCK

CLOCK INMIBIT
CARRY OUT

s

7

NC

92CS-24464R1

TOP VIEW
NC - no connection

CD4a022B
TERMINAL DIAGRAM
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CD4017B, CD4022B Types

CARRY QUT

—

CE ]

o @2 o @B

c az—- c a5

“ 1 R
®azsnD

Voo

x=--X

"eLock y K
Vss

@ " ALL INPUTS PROTECTED BY
©OS/MOS PROTECTION NETWORK 92¢L - 26745R3
.

CLOCK
INHIBIT

o [} 2 3 4 3 [ 7 CARRY OUT
2 7 I 10, 12
— 1 ——
|

Voo
k-4
»
CcLOCK
® X z
Vss
*ALL INPUTS PROTECTED BY
* cLOCK COS/MOS PROTECTION NETWORK

INHIBIT
B2CL-2874€R3

Fig. 3 — Logic diagram for CD40228.

[o]Kelo QU AVAVAN AN AN AW WAUAUAWAUAUAWA WS
RESET M\
CLOCK INHIBIT

.
g
g
wr
g
g
g
-
ugo
g

Y

—_— T
CARRY OUT

Fig. 2 ~ Timing diagram for CD40178.

IBSAMRL

L W W AW A W AN AU W AW AW AW AW A WAV AUAUAU W W g

RESET T\
CLOCK
INHIBIT

o

'
2
g
4

LI

oy

canay _-_—\___m
ouT

s adnw

Fig. 4 — Timing disgram for CD40228.
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CD4017B, CD4022B Types

MAXIMUM RATINGS, Absolute-Maximum Values:

AMBTENT TcuPERAWﬂE (Tar25°C

s i

DC SUPPLY-VOLTAGE RANGE, (Vpp) i 11’ b 4
(Voltages referenced to Vgg Terminal) ..........c.eveiivieiiniiiniineeeeinaaannns -05t0 +20V b “1! I s
INPUT VOLTAGE RANGE, ALL INPUTS -0.5toVpp +05V it TTH
OC INPUT CURRENT, ANY ONE INPUT ... ittt e e +10 mA 3 j$ie2

POWER DISSIPATION PER PACKAGE (Pp):

at

For Ty =~4010 +60°C (PACKAGE TYPE E) ..00\\uviitit it e ettt 500 mW H
For TA =+60 to +85°C (PACKAGE TYPEE) ................... Derate Linearly at 12 mW/°C to 200 mW HH
For TA =-5510 +100°C (PACKAGE TYPES D, F, K} .0\ttt ittt ae e e, 500 mwW
For TA =+100 to +125°C (PACKAGE TYPES D, F, K} .......... Derate Linearly at 12 mW/°C to 200 mW

DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

OUTPUT LOW (SINK) CURRENT (1o ) =mA |

For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100 mW 9| 5{:
OPERATING-TEMPERATURE RANGE (Tp): essissisen:

PACKAGE TYPES D, F K H L i -55t0 +125°C o 5 « i

PACKAGE TYPEE ...................... -4010 +85°C ORAIN-TO7SOURCE. YOLTAGE (vos)—v

22¢3. 2431003

STORAGE TEMPERATURE RANGE (Tst ) . -65 to +150°C Fig. 5~ Typicsl output low (sink) current
LEAD TEMPERATURE (DURING SOLDERING) characteristics.
At distance 1/1611/32 inch (1.5940.79 mm) from case for 10 S Max. ...........c.coovveeereenns. +265°C
[—"[Tmtw.: T
T 1
[ g2l
3 L !
s ? L Cate~ To- SouCE voUThoE (oo vHH
§ e
STATIC ELECTRICAL CHARACTERISTICS . § 7_":%::1 HHHHH
LIMITS AT INDICATED TEMPERATURES (°c) | U | ¢ 1!
CHARAC- CONDITIONS Values at-55, +25, +125 Apply to D, F, K, H, Packages | s LT
TERISTIC Values at —40, +25, +85 Apply to E Package T |3
+25 s LR
VO Vin VDD ° m:n—m-soungc VOLTAGE ‘(vns)—v
{v) (Vi ]| (V)] -565 | —40 +85 [+125 | Min. | Typ. |Max.
Fig. 6— Minimum output low (sink) current
Oui - 0,5 5 5 5 150 150 | — 0.04 5 characteristics.
10
Device - 0,10 10 10 10 300 300| - 004} 10 uA
::urrent, _ 0'15 15 20 20 600 600 _ 0.04 20 DRAIN- YO souncz vouAGE {vpg)— ;I
Max. AWBIENT TEWPERRTURE (Ta1:28°C I
0D - 0,20 20 100 100 | 3000| 3000 | — 0.08 | 100 Hith b Js‘t)‘tfvz‘?z‘V&u.&B}?ﬁsﬁ*ﬂ HE ?
04 05{ 5| 068 061 | 0a2f 036 051 1] - &4 HiHH i 3
Output Low HHH T 2
{Sink)Current| 05 | 0,10 10| 16| 15 1.1] 09| 13| 26| - i i 1t 3
loL Min. 15 |o015[ 15| 42 4 28 24| 34/ 68| - H i Hhgdii 3
H ! IR S SIS EEE0 BN
, 46 05] 5 |-064|-061]-042|-036]-051] -1]| — |mA § | Hifeia
Qutput High H 2 T TR
(Source) 25 05| s| -2| -18] -13[-115] —16] —32] - s K]
PESSS
Current, 95 |o10[ 10| 16} ~15[ —11] —09] —1.3] —26] - HH
IOH Min. H ¥ 3
135 0,15} 15 | —-4.2 -4 -28) -24} -34| -68] - 28 1 8 I; 3
4
- 0]0.05 sees 2esican
Output Voltage: 05 2 gg: oloos Fig. 7— Typical output high (source) current
Low-Level, 010( 1 5 - - characteristics.
Voi Max. - Joas| s 0.0 - 0]oo0s|
DRAIN- vo SOURCE VOLTAGE (Vps)—V
Output — | 051 8 — A AT T T (s
,‘_":;'r‘,‘:'lg_‘;el 0,10/ 10 9.95 995 10| — S 1
Vou Min. - 015/ 15 14.95 1498 18] — &S
: L 06545 - 5 1.5 - - 1.5 %
nput Low fatineiases H
Voltage 19 1 - [0 3 _ - 3 T ik
VieMax. hsizs| - [ 15 4 - - 4| v HHHE i g
. HH i § 3
Input High 0545 - 5 35 3.5 H 2 : H [ g
Voltage, 19 - 10 7 7 - - sasss H H s
VinMin. B3s] — |15 1 nl - - i | 1
: tnput Current v _ 5]+ a2cs-paszine
I:’N Max. - 018 | 18 1201 0.1 * * +10 0.1 A Fig. 8— Minimum output high (source) current
characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS
At Tp = 259C, (nput t,, t¢ = 20 ns, C_ = 50 pF, Ry_ = 200 k§

CD40178B, CD4022B Types

CHARACTERISTIC CONDITIONS LIMITS UNITS
Vpp (V} Min.l Typ.IMax.
CLOCKED OPERATION
5 — 1325 {650
Propagation Delay Time, tpq|, tpH 10 - 135 {270
Decode Out 15 - 85 170 ns
5 —~ |300 {600
Carry Out 10 - {125 |250
15 = 80 {160 Fig. 10 — Typical transition time as a function
Transition Time, tTHL. tTLH 5 ~ | 100 |200 of Joad capacitance.
Carry Out or Decode Out Line 10 - 50 {100 ns AMBIENT TEMPERATURE (Ty)® 25°C
1 H
15 -~ 40 80 1
5 25| 5| - Z
Maximum Clock Input Frequency, fo = 10 51 10| - MHz i H
~ 15 55 11 ) — i H
5 ~ 100 |200 % H
Minimum Clock Pulse Width, tyy 10 ~ | 45| 90 ns & sooi it
15 ~13]6e0 g
e oV
Clock Rise or Fall Time, t.CL, t;CL 5,10, 15 UNLIMITED é sassases: X7}
Minimum Clock Inhibit 5 ~ |15 [230 ns G0 20 30 40 50 60 70 80 % 100
to Clock Setup Time, ‘:g - gg 1(;8 LOAD CAPACITANCE 1} — bF gen. 3004n
-~ Fig. 11 — Typical propagation delay time as a
Input Capacitance, C\n Any Input - 5 — pF function of load capacitance {clock
RESET OPERATION to decode output).
’T AMBIENT TEMPERATURE (T4)=25°C
Propagation Delay Time, tpyy(. tpLH 5 ~ |26% |530 1 700 BN
Carry Out or Decode Out Lines 10 ~ {115 230 ns 2 coolHHHHHHH H
15 ~ | 85 |170 < OOHHIE
5 ~ |130 |260 £ soo R ot
Minimum Reset Pulse Width, tyy 10 - 1565 [110 ns 2 400 HHH HrH
15 _ 30 60 3 negsen pag \_‘"33\.“5‘- oD
5 ~ |200 [a00 g s
Minimum Reset Removal Time 10 - 140 |280 ns 3 Y
15 ~ {75 j150 5 e
£ B i
* Measured with respect to carry output line. s e e i a0 a0 56100
LOAD CAPACITANCE (C\ ) — oF 9203~ 30946
Fig. 12 — Typical propagation defay time as a
fi jon of load cap fclock

CLOCK

CLOCK
INMIBIT

(E_\_X—\__/——\__/—\_

RESET

DECODE 1-9
OUTPUT
DECODE "0" OR
CARRY
ouTPUT

- tpLu - P

'PHL

jl- TpRLy 920530948

DELAYS MEASURED BETWEEN 30 % LEVELS ON ALL WAVEFORMS

Fig. 9— Propagation delay, setup, and
hold time waveforms.

to carry-out).

o8] AMBIENT TEMPERATURE
(Ty)n28%C
INPUT 1, g2 20m '@ 4
2
o A
o'} Hi- s 2

2 P} +He 23
a - H—T1 1. S
z RS 230
£, JE o
e - 7
a [ 5
o | A 1 Coan capacitance [
3 @'j P4l =18 pF — o —
« -9 |4
w €,_=800F
3 102 —1-A Pam
ST 1

{123 81

¢
Lol

[ 0 102 0} 04 0°

INPUT CLOCK FREQ (e, )—hM2 22C8-20007

Fig. 13 — Typical dy ic power dissipation as 8

function of clock input frequency.
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CD4017B, CD4022B Types

Voo
Voo
INPUTS
°
vss
vss

92CS 2740iRY

Fig. 14 — Quiescent-device-

INPUTS

Voo
o |
Vss

Yoo Voo
INPUTS QUTPUTS
NOTE Vin
MEASURE INPUTS O, +
SEQUENTIALLY, ° 7
TO BOTH Vpp AND Vgg MIS 4
CONNECT ALL UNUSED -
INPUTS TO EITHER
Vpp OR Vg NOTE
b s vss TEST ANY
S§ COMBINATION
OF INPUTS
s2¢5-27402
92CS-2744IR)

Fig. 15 — input-leakage current.

Fig. 16 — Input-voitage test circuit,

When the N decoded output is reached
(Nth clock pulse) the S-R flip flop {(con-
structed from two NOR gates of the
CD4001B) generates a reset puilse which
clears the CD4017B or CD40228B to its zero

ALTERNATE CouT

current test circuit
" €040i78
o cp40228
L el T N,
i haadad N DECODED | 0 DECODED
OUTPUTS | ~OUTPUT
CL)I,__, ~ e :Lo.l,w
Cly 2 s r———n"
ey [PuLse |
T " GEN. |
Ty 4 {
s 2| = H
it T =
CL"CL 6 " '—“J'TL
b7 0 ———if
8 o— T g
+ =

92C38- 30930

Fig. 18 — Divide by N counter (N < 10) with N
decoded outputs.

Fig. 17 — Dynamic power dissipation test circuit.

) 102~110. l
(2.591-2.794)

o
le a-10
10.102-0.254
T

92CS-35064

CD40178H

Dimensions 10 parentheses are in muillimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils {10—3 inch).

FOR N=2 TOI10

is time. i th
o count. At this time, if the Nt decoded out-

put is greater than or equal to 6 in the CD-
4017B or 5 in the CD4022B, the Couyr line
goes high to clock the next CD40178B or CD-
4022B counter section. The “0” decoded
output aiso goes high at this time. Coinci-
dence of the clock low and decoded “0"
output low resets the S-R flip flop to enable
the CD4017B or CD4022B. If the Nth de-
coded output is less than 6 (CD4017B) or 5
(CD4022B), the CoyT line will not go high
and, therefore, cannot be used. In this case
0" decoded output may be used to perform
the clocking function for the next counter.

92C$-30949

0-

|__ 4-10
(0.102-0.254)

87-95
I (2.210~2.413)

92CM-35062

CD40228H

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angie of
cleavage may vary with respect to the chip face for
ditferent chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.
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CMOS Presettable
Divide-By-‘N’ Counter

High-Voltage Types (20-Volt Rating)

The RCA-CD4018B types consist of 5
Johnson-Counter stages, buffered Q outputs
from each stage, and counter preset control
gating. CLOCK, RESET, DATA, PRESET
ENABLE, and 5 individual JAM inputs are
provided. Divide by 10, B, 6, 4, or 2 counter
configurations can be implemented by
feeding the @5, Q4, @3, G2, Q1 signals,
respectively, back to the DATA input.
Divide-by-9, 7, 5, or 3 counter configura-
tions can be implemented by the use of a
CD40118 to gate the feedback connection
to the DATA input. Divide-by functions
greater than 10 can be achieved by use of
multiple CD40188B units. The counter is
advanced one count at the positive clock-
signal transition. Schmitt Trigger action on
the clock line permits unlimited clock rise
and fall times. A high RESET signal clears
the counter to an all-zero condition. A high
PRESET-ENABLE signal allows information
on the JAM inputs to preset the counter.
Anti-lock gating is provided to assure the
proper counting sequence.

The CD4018B types are supplied in 16-lead
hermetic dual-in-tine ceramic packages (D
and F suffixes), 16-lead dual-in-line piastic
packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

Features:
® Medium speed operation . . 10 MHz {typ.) at
Vpp — Vgg =10V

® Fuily static operation
= 100% tested for quiescent current at 20 V
® Standardized, symmetrical output characteristics
® 5-V, 10-V, and 15-V parametric ratings
® Maximum input current of 1 uA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C
u Noise margin (full package-temperature
range) = 1VatVpp= 5V
2VatVpp=10V
25Vatvpp=15V
& Meets all requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B* Series CMOS Devices”’

CD4018B Types

JAM v
INPUTS 00

e g g
2217 [ojepie
EhascE 2 12 &

CLOCK i.‘ LI 52

pata L]

15
RESET —

o
o
BUFFERED OUT.

92¢5-25074 vss

FUNCTIONAL DIAGRAM

Applications:

® Fixed and programmable divide-by-10, 9, 8,
7.6,5, 4, 3, 2 counters
# Fixed and programmable counters greater

than 10

TERMINAL DIAGRAM
Top View

DATA

JAM § 2 RESET
JAM 2 3 CLOCK
H a a5
ar 5 JAMS
as [ oz
JAM 3 7 PRESET ENABLE
vss 8 JAM 4

92C5-24460

MAXIMUM RATINGS, Absolute-Maximum Values:
OC SUPPLY-VOLTAGE RANGE, (V)
(Voltages referenced to Vgg Terminai)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pqn):
ForTp = ~40to +60 C (PACKAGE TYPE E) .

For Ty =+60t0 +85°C (PACKAGE TYPE E) .

For T o = -55 to +100°C (PACKAGE TYPES D, F, K)

For Tp =

+100 to +125°C (PACKAGE TYPES D, F, K) .

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T,

= FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .
OPERATING-TEMPERATURE RANGE (T

PACKAGE TYPES D, F, K, H

Al

PACKAGE TYPE E .
STORAGE TEMPERATURE RANGE (T
LEAD TEMPERATURE {DURING SOLDI?RING)
At distance 1/16 * 1/32 inch (1.59 * 0.79 mm} from case for 10 s max.

@ Programmable decade counters

® Divide-by-"‘N’’ counters/frequency
synthesizers

Voo 8 Frequency division

® Counter control/timers

—05t0+20V

—oszovDDmsv

0 mA

500 mW

Derale Lmear!y at 12 mW/ C to 200 mw

500 mw

Derate Lmearly at 12 mW/ C to 200 mw

100 mw
—55 10 +125°C

—40 to +85°C
—65 10 +150 C

+265°C
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CD4018B Types

RECOMMENDED OPERATING COND{ITIONS at Ta= 25°C, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

CHARACTERISTIC Vpp | Min. Max. UNITS
Supply Voltage Range (at T a = Full Package-
Temperature Range) 3 18 \
5 - 3
Clock tnput Frequency, foL 10 — 7 MHz
15 - 8.5
5 160 -
Clock Pulse Width, tw 10 70 - ns
15 50 —
5
Clock Rise & Fall Time, t,CL.uCL 10 Unlimited us
15
5 40 -
Data Input Set-Up Time, tg 10 12 - ns
15 16 -
5 140 -
Data Input Hold Time, ty 10 80 — ns
15 60 —
5 160
Preset or Reset Pulse Width, tw 10 70 — ns
15 50 -
5 80 -
Preset or Reset Removal Time 10 30 - ns
15 20 —

*ALL INPUTS PROTECTED

BY COS/MOS INPUT
PROTECTION NETWORK

Fig. 2 — Detail of a typical stage.

920M- 20732
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STATIC ELECTRICAL CHARACTERISTICS

CD40188B Types

jumzur TEMPERATURE (TA)= 25
LIMITS AT INDICATED TEMPERATURES (°C) |1 | |} 3
CHARAC- CONDITIONS  |Values at -55, +25, +125 Apply to D, F, K, H Packages| | 4 FEEH
- & TE- VOLTAGE (Vgg)*I5 vV T
TERISTIC Values at —40, +25, +85 Apply to E Package T c !
Vo | Vin|VpD sl S| [ETH G R
(V) V)i (V)| -55 | —-40 +85 |+125 [ Min. | Typ. [Max. Fi 1 HH
a ~ 05| 5 5 5 1500 150 | — 0.04 5 : "H 2 i i
uiescent s H H 8
Device — 0410} 10{ 10| 10| 300{ 300]| - 004] 10],a Iz HH
Current, - lois| 15| 20/ 20| e00] 00| - | 004 20 3 i
Ipp Max. 5 Hh
- 0,20} 20 100 100 | 3000 3000 | — 0.08 | 100 3 I s .
DRAIN- TO-SOURCE VOLTAGE (Vpg)—V .
0.4 0,5 5| 0.64]| 0.61 0.42| 036 | 0.51 1] — ) 92 2ave
Output Low - Fig. 3 — Typical output low (sink) current
{Sink} Current{ 0.5 0,10| 10 1.6 1.5 1.1 0.9 1.3 26 - characteristics.
‘oL Min. 15 J01s| 15 | 42{ 4| 28] 24| 34| 68| -
hAMBIENY TEMPERATURE {T5}+25°C ﬁ BHH
4.6 0,5 5 {-064|-0.61 | —042(-0.36 {—0.51 -1 - mAT 111t HHH b 8 as8
Output High s S2EEE383 22 188
(Source) 25 05 5 -2{ -18} -13|-1.15| -16/ -3.2| - T HEHT
Current, 95 [o010[ 10| 16 —15{ —1.1| —09{ —1.3] 26 - S LR T
1oH Min. - 5 s eATe
135 {015| 15 | —4.2f -a| -28| —24| _34] -68] - Ak T
— _ s 1 Wi
Output Voltage: 05| 5 0.0 o[oo0s i s
Low-Level, — 0,10| 10 0.05 — 0{0.05 :  HH 5a2es o
Vv Max. & A !
oL - 0,15 15 0.05 - 0|00s| 5 LA
5 28
Output - 05| 5 4.95 4.95 5] — 3 oY } H
V0|tage. — 0'10 10 995 9'95 10 — ° OR:I’N-YO’SDUR(?E YOLTAGE (!‘vns)—v
High-Level, 5 s2cs 2a319m
VoH Min. B 015115 14.95 14.95 ! B Fig. 4 — Minimum output low (sink} current
| L 0.545)| - 5 1.5 _ — 15 characteristics.
nput Low
VOItaw 1'9 — 10 3 — - IRAIN- TO- SOURCE VOLTAGE (Vpg)—v
ViLMax.  15135] - |15 4 _ - 4|y - ;o
lnput High  [0845) - | 5 35 35| - | -
Voltage, 1,9 — 10 7 7 - -
VinMin. g3l — |15 11 11 -1 -
InputCurrent | 018118 1201 | 01 | *1 £1 — (#1075 [ x0.1{ pA
N Max.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

-] -0 =
AMBIENT TEWPERATURE (Tals 28°C THITITHT
P TR S 5805 8002,
HHHHHHHH TS <
TE- 70~ TAGE (¥gg)+ -5 v [
H H HHt t 3
HH ! 4 H 3
i ‘ °3
1HHHTHH HH %
1 3 1H i 1
H S H T IS 33s! z
T i 3
+H 127333 peyoans it
138481 Fi: Bl €
2as 122293984 331 3
S e oy I3 I23) 194 “H- w
T 15694 31 ] €
H T H H
H Hmy HHHH] 8
1 ase
i : 4_“ -
i 1338388 e 3
* e
AT K
B t t H H

szca-aaszime
Fig. 6 — Minimum output high (source) current
characteristics.

Fig. 7 — Typ/cal transition time a.

load capacitance.

E="

s & function of

: 205 24330R
Fig. 5§ — Typical output high {source) current
characteristics.

=
AMBIENT: TEMPERATURE ( Ty )=25°C [
3 TR o4 SEESEuBT VNI 5]
1 SRR RN
A 38ess ccaaiaaneiazns S0RERE0T
z HH
£ iy igtaassasasses:
i " 17 Y T
F 85881 keaensans el
& isgassnugs "
< Voo)*
g SuPPLY VOLTAGE { ¥po!
w2008 _ i S
Z .
5 ESvdaas, Edzuan
M T o V[
Ny
3 s vig
4
e 181 T F T
¥ a1 i nRcaRugas! 5t
t 1 TTH 1T 1t
0 20 80 100

40 60
LOAD CAPACITANCE (C(})-pF 92¢5-29850

Fig. 8 — Typical propagation delay time as a
function of load capacitance
{CLOCK to0 Q).
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CD4018B Types

DYNAMIC ELECTRICAL CHARATERISTICS at Tp = 25°C, Input t,,t; = 20 ns,

Cy =50 pF, Ry_= 200 kD

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
r Vpp (V) | Min. J Typ. LMax.
CLOCKED OPERATION
5 - 2 40
Protpagatictm Delay Time; 0 = gg 188 ns
PLH: TPHL 15 - 85 | 130
Transition Time; 5 — 100 200
¢ t 10 — 50 100 ns
THLATLH 15 — 20 a0
Maximum Clock Input 12 ‘3 ‘Ii = MH
Frequency, f — z
ct 15 86 | 17 | -
Minimum Clock Pulse Width, 5 ~ 80 ] 160
' 10 - 35 70 ns
w 15 - 25 50
Clock Rise & Fall Time; 5 L
LCLtCL 10 Unlimited s
=0 f 15
Minimum Data tnput Set-Up 5 — 20 40
Time ¢ 10 — 6 12 ns
' S 15 =z 3 6
. 5 - 70 140
Mur-mll.mum Data lnputtHoId 10 - 20 80 ns
me H 15 = 30 | 60
Average input Capacitance, C; [ Any Input - 5 7.5 pF
PRESET® OR RESET OPERATION
Propagation Delay Time; 5 - 275 550
Preset or Reset to Q 10 - 126 | 250 ns
tPLH: TPHL 15 - 90 180
Minimum Preset or Reset 5 — 80 160
Pulse Width, 10 - 35 70 ns
tw 15 — 25 50
Minimum Preset or Reset 5 - 40 80
Removal Time 10 —~ 15 30 ns
15 - 10 20
* At PRESET ENABLE or JAM Inputs.
VE, oo
INPUTS _!LUTFUYS wPUTS t
Vin - . Voo NOTE:
. o Vs - TO BOTH Vpp AND Veg'
- CONMECT ALL UNUSED
4 woTL: PUTS TO EITHER
Ves TEST ANY COMBINATION { Voo 0% Vs
OF INPUTS vss
S2CS-27441R1 »2CS - 27402

Fig. 12 — Input voltage test circuit.

Fig 13 — Input current tast circuit.

AMBIENT TEMPERATURE (Tp)=25°C ¥
H ms [T AT RN
s i
:“ 5 LTaGE (VoO!"2 Y =
< TH T suppLy VO 7
5 HHH
3 1 H
N ' HHH
* U ¢ ; o
2T BT TH H

HiHH Ht HH
§ 0¥
I H
s 15V HHH
<
=
S
&
a.

00

0 40 €0 [3
LOAD CAPACITANCE (C=~pF  a2c5-29049
Fig. 9 — Typical propagation delay time as a
fi of load cap
{RESET to Q).

18] AMBIENT TEMPERATURE (T5):25°C T ¥
& AN A 8 45 ¥
af | | . A+
A R ¢4V/. a0 & R
z | NP AY i
Lott o~ + f SN S
- of i A © NS S G s
L 4 - . éﬁv Iy S [ 4
é 2 . & /4 A it - {A__
;'03,‘ Ags & :I‘ I] —r1
8 € t cL*%0pF 11
@ L
o ¢ J/ C ] memCL = i5pF ]
« , 1
g DL

2 i
g 0% / i -

< t e r

‘ I

2 4+

{[+] L
& 2 488 2

102 0* 104 10%
CLOCK FREQUENCY {fg, )= kHz  g3c5_29g52
Fig 10 — Typical dynamic power dissipation
as a function of clock input
frequency.

oo t

INPUTS

Jss 92Cs- 27401AI

Fig. 11 — Quiescent device
current test circuit

500 uF
-
E 1 16 Ip, Voo
2 i 01 uF
3 14 - foL l w
4 Edmall =
——i s 12
3| it
I 6 H—i
7 0
———-1 8 9
= 92C5-296%1

Fig. 14 — Dynamic power dissipation test circuit.
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("DATA" INPUT TIED TO 55 FOR DECADE COUNTER CONFIGURATION}

CLOCK
RESET
PRESET
Jom)
Jamy
Jam3
Jamgy

Jomg

.

r

DON'T CARE UNTIL "PRESET' GOES HIGH

Rk

P S

J M\thlruhﬁu Fnh oy
l

I

~
i J

+ |
l
|
|

T
[ '

Fig. 15 — Timing diagram.

60

40

o—
L, 4-10
(0.102- 0. 254)
I

77-85
(1.956-2.159})

-

Dimensions and pad layout for CD40188,

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~ inch).
The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angie of
cleavage meay vary with respect to the chip face for
ditterent chips. The actual dimensions of the isolated
chip, therefore, may ditter slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

9255-4i48R2

8%-93
(2.1539-2.362)

92CM- 29853

cL

CD4018B Types

EXTERNAL CONNECTIONS FOR DIVIDE
BY10,9,8,7,6 5 4, 3 OPERATION

DIVIDE BY 10 )
DIVIDE BY 8 84 | CONNECTED  NO :xt:grm.
CK TO | COMPONENTS
DIVIDE BY 6 O | “para” REQUIRED
DIVIDE BY 4 -3
DIVIDE 8Y 2 )
DIVIDE By 9
. _lzcosone
Ty ) I
H | CONNECTED BACK TO "DATA"
¢ (SKiPS "ALL-1's" STATE)
T ! i
L 3
DIVIDE BY 7
1/2 CDa0IIB
s pe——s==El o
3 ! i
! ! _ CONNECTED BACK TO "DATA"
1 {SKIPS “ALL- 18" STATE)
Qs ¢ 1
[ SO, J
DIVIDE BY 5
. _lrzcoaone __
Qi \
' H CONNECTED BACK TO "DATA"
- 1 (SKIPS “ALL- I's" STATE)
a5 ! 1
S J
DIVIDE BY 3
/2 C0401IB
2 e dEIIES
Qi i
* ! CONNECTED BACK T0 "DATA"
- { {SKIPS "ALL- 1" STATE)
02 H
S S .l

92CS-170TIRS

Fig. 16 — External connections for divide by 10, 9,
8,7, 5,4, 3, 2operation.

Ji [J2 |43 |94 {us =

& cL=7

92C8-38270

Fig. 17 — Example of divide by 7.
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CD4019B Types
CMos Quad Features:

8 Medium-speed operation . . . .. Ko K
o Kb VDD

AND/OR Select Gate . -tpHL =tpLH = 60 ns (typ.) at C| =50pF,Vpp =10V S e

i i ® Standardized, symmetrical output characteristi hs
High-Voltage Types (20-Vo : pull claracenistics

9 9 X ypes (2 It Rating) u 100% tested for quiescent current at 20 V 3N o
The RCA-CD4019B types consist of four ® 5-V, 10-V, and 15-V parametric ratings ! 120y
AND/OR select gate configurations, each m Meets all requirements of JEDEC Tentative Standard ”% T
consisting of two Z-input AND gates driving No. 13A, “Standsrd Specifications for Description of ‘B’ ;;_‘,_ R "ol 0z
a single 2-input OR gate. Selection is ac- Series CMOS Devices” e M 100,
complished by control bits Kz and Kp. In & Maxi . § 5111
addition 1o selection of either channel A or ximum input current of 1 uA at 18 V

over full package-temperature range; 100

channel B inf ti i
n information, the control bits can nA at 18 V and 25°C

be applied simultaneously to accomplish

the logical A + B function. ® Noise margin {full package-temperature
= v =

The CQ401 9B types are supplied in 16-lead range) ; Vv :: xgg = :SDVV

hermetic dual-in-tine ceramic packages (D 25VatVvpp=15V

and F suffixes), 16-lead dual-in-line plastic
packages (E suffix}, 16-lead ceramic flat
packages (K suftix}, and in chip torm (H
suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) ............ceuiiiiiiiiiiiiieniiiinieeiiiieenns -0.5t0+20V
INPUT VOLTAGE RANGE, ALLINPUTS ... itiiiiiiiarrrairaecnacenraanineernens -05toVpp 0.5V
DC INPUT CURRENT, ANY ONE INPUT ... .ottt iataiieeitaaiat i caaritacaacaneenas +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Tp = -4010 +60°C (PACKAGE TYPE E) ...\ iieiiiietieninnrineinie e essase o 500 mwW

For Ty =+60t0 +85°C (PACKAGE TYPEE) .........covvnennnn Derate Linearty at 12 mW/°C to 200 mW

For Ty = -5510 +100°C (PACKAGE TYPES D, F, K) ..o vviniiiiiiiiiiniiniircceene e 500 mW

For T, = +100 to +125°C (PACKAGE TYPESD,F, K} . cevvvnen Derate Linearly at 12 mW/°G to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

For Tp =FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ........c...covvneirens 100 mW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, F. K, H -55to +125°C

PACKAGE TYPEE ...ceiriiiiiiiiiiiineanatreniceninnannnens -40to +85°C
STORAGE TEMPERATURE RANGE (Tgpg) - vovverrenrvninernieieenines -65to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10smax. ..........cocooiennvernns +265°C

TRUTH TABLE

Ka _Kb An| Bn| Dn
1ol 1] x| *a
1|]o]o| x]|o Voo* 16
ol 1ixi1l1 . ves 8
ot1|x]ojo k>
ojoix|x]|o —
1l1]laelolo !
1l1]ol 1] "“@—,‘D‘*
11101 e
EEREERRR m@-—H>-» |,
Ca = ——
X = Don't Care 1
w O RE O
y R 1 *e3 O—
O—4—"A——g— *r2 (D— —Op, -
r'y WL O
* INPUTS PROTECTEVDSS A o
BNVE(%w%zKPROTECTION * Bl @—‘
92C3-3%272

Fig. 1—Logic diagram.

]
vss
92C5-25038

CD4019B
FUNCTIONAL DIAGRAM

Applications:

AND-OR select gating
Shift-right/shift-left registers
True/complement selection
AND/OR/Exclusive-OR selection

TERMINAL DIAGRAM
Top View

84
a3
83
A2
82
At
8l
vss

Voo

A4

Kb

D4 A4 Ka+ B4 Kb
D3=A3 Ka+B3 KD
D2+A2Ka + B2KD
Di=Al Ka+ 81 Kb
Ka

t
2
3
a
5
6
7
[

92€5-24461

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating
conditions should be selected so that operation
is always within the following ranges:

CHARACTERISTIC |VDD|Min.|Max. Uniul
v)
Supply-Voitage Range
(For T p = Full Package
Temperature Range) - 3 |18 v
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CDA4019B Types

STATIC ELECTRICAL CHARACTERISTICS
LIMITS AT INDICATED TEMPERATURES (°C) u
CONDITIONS Values at -55, +25, +125 Apply to D, F, K,H Packages N
CHARAC- Values at —40, +25, +85 Apply to E Package ]
TERISTI
ERISTIC Vo |Vin (VDD *25 T
(\2} (V) | (V) |-55 |40 [+85 |+125 |Min. | Typ. [Max. | s
Quiescent - 05| 5 1 1 30 301 - |0.02 1
Device - 010} 10 2 2 60 60f - [o0.02 2 |uA
Current, Ipp | — 0,15 15 4 1201 120 - 1 0.02 4
Max. — o0 20| 20| 20] 600] 600 — 1ooa 20
o TO-SOURCE VOLTAGE (Vps)—V .
O(‘gp“‘(’) Low 04 |os| 5| 064 061 042[ 036| 051 1 _ e
in Fig. 2 — Typical output low (sink } current
Current 05 0.10] 10 16 15 i 09 13| 26 — characteristics.
|OL Min. 1.5 015 15 4.2 4 28 24 34f &8 - [T JAMBIENT TEMPERATURE (Ta1=25°C I
6 | 05| 5|-064/-061(-042/-036—-05 ; pHERE
Output High 4 > 0 17084 T 05 —mal T B
(Source) 2.5 0,5 5 -2{ —18| —-1.3]-1.15] -16|-3.2 — ;53‘ iy N:f.i SRR
Current, 9.5 0,10 10 [ -1.6] —1.5| —1.1] -09] -13[—-26 Fesbiih : Eﬁve—m-scuncz wgu: € (:'Gs:.,'?;v‘::::
ion Min. 135 [015( 15 | —4.2| -4| —28| -24| —34|-68 i B il i Eets i
2 R HEs ;
2 j3e3s T T
Output Voltage: | — 05) 5 0.05 - 0 o005 2 i e
Low-Level, — 0,10 10 0.05 - 0.05 S SHH
VoL Max. - 0,15 15 0.05 - 0 1005 g,
v | R
Qutput Voltage:| - 05| 5 4,95 4.95 5 - AT ]
High-Level, - 0,10 10 9.95 9.95| 10 - PRANTOSOURCE YOUTAGE DSV v sesee
Von Min. - 0,15 15 14.95 14.95( 15 - Fig. 3 — Minimum output low (sink} current
0.54.5 5 15 characteristics.
Ir:;)ult Low '1 '9‘ _ o 3 — - 1'; DRAIN-TO- B0URCE VOLTAGE (Vpg)—v
oltage, , - _ _
V| Max. 15,135 — | 15 4 - — 4
v
Input High 0545 -~ | s 35 35| - -
Voltage, 1.9 - 10 7 7 - —_
V‘HMin. 1.5,13.5f — 15 11 11 — —
Input Current
!N Max. - [018[ 18201 20t | #1 | #1 [ - 4105201 (uA

Fig. 4 — Typical output high (source} current

characteristics.
DRAIN-TO-30URCE VOLTAGE {VpS)—V AMBIENT TEMPERATURE (Ta)r23°C THHT
. el
s - -5 ez 04 msg
AMBIENT TEWPERATURE (Tp+25°C TR 4
PN SO S RS S S z
HHHHHHH R < P iy
GATE - T0- SOURCE VOLTAGE {Vgg)e -5 V. H &
1 )
3 T .
s S 2 1 ass
g 2 1 : 3882
= e w5 Y
-10v b1} § z R voLTacE YO8
b4 PPL
53550998 T T ] 8 S ;
R R g 8 i
ERT HPRTHITHRIER 2 E Jmk oV
i v LTI L aaes
o¥ HEH mame HHTSY
4 - T T THE wual
= 3 jes HHT HiH Hir
& H tH HH Ht
H 5 20 40 €0 G ]
t -4 LOAD CAPACITANCE {CLi-pF
1 1 T 9205 -p3R2 92C5-29883
szes- 203202
Fig. 5 ~ Minimum output high (source ) curcent Fig. 6 — Typical transition time as a function of Fig. 7 — Propagation delay time as 8 function
characteristics. Ioad capacitance. of load capacitance.
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CDA4019B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T 5 = 25°C, Inputt,, t; =20 ns, C_ =50 pF,

JAMBIENY TEMPERATURE (Ta)e25°C

'8
L]
Ry =200 kQ + ! I ! f
2o} . H
LIMITS oS
TEST r I R B
CHARACTERISTIC CONDITIONS units| (8 ST e
i % &)
VDD Min. Typ- Max. § bl ‘5; %a
3
[\ € ;H/ L ? s l
: \ 5 - 150 300 § = t
Propagation Delay Time; W
t 10 - 60 120 ns 7]
PLH: tPHL T = ol ‘
— 0 100 s ‘o'r |o'£ e T -
5 - 100 | 200 NPUT FREQUENCY () ke | ©
s . 92CS-29084
Teansition Time; 10 - 50 100 ns
ITHL. 'TTLH 15 _ 40 80 Fig. 8 — Typical dynamic power dissipation
A B as a fi jon of input freq Y.
All A and
Iu ) -~ 5 | 75 oF
Input Capacitance, C|n nputs
Kgand K
a b - 10 15 f
Inputs e
800 oF Voo
@ o ;i r
INPUTS
: ; :: ] L Voo o 3 INPUTS | outpuTs INPUTS
— 3 14 }——4 Towr vss vin Yoo NOTE:
4 i3 e o ™ . MEASURE INPUTS,
s 12 L o -1 P ‘—? ° @ b SEQUENTIALLY,
€ " e Vi - - - Vss - TO BOTH Vipp AND Veg'
4 0 1tz -] [ = - CONMECT ALL UNUSED
8 o — WPUTS TO EITHER
r . ‘ MNOTE: ‘ Vpp O Veg-
I 6 Vss TEST ANY COMBINATION Vs
92CS- 25883 OF INPUTS
9208-2T441RY 92CH-27402
Vs
9203 2T401R)
Fig. 9 — Dynamic power dissipation Fig. 10 — Quiescent device Fig. 11 — Input voltage test circuit. Fig. 12 — Input current test circuit.
test circuit. current test circuit.
TYPICAL APPLICATIONS
8" RECISTER A" RECISTER
———————— 1 SFY — lal
E RIGHT bt LEFT tNPUT
) 1
| coagt3e OB BN o) } ! ‘ )
SHIFT ] SHIFT
/ LEFT RIGHT
SELECT SELECT
1Ky}
1R} SELECT -~
seLeCT 8" REGISTER
A" REGISTER
cLock ——-q
ced L e v
ST 0 : UTPUT
LE bt
YTPUT OREQUIV. |  (CDA0TIB OR EQUIV,
92CS-29866 92C¢s-29987
Fig. 13 — AND/OR select gating. Fig. 14 — “Shift left/shift right” register.
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CD4019B Types

TYPICAL APPLICATIONS (CONT'D)

M8 A2 8 Ay By AL By

i ¥t bt Bl
1 A ) 1
| 1 ] ¥
¥ ' L L !
co0018 '} co4018 : 1 1
OR EOUIY. :[ OR EOUIV. : : H E l'
i
i i Leowrs Jog | gourv. _-.}J
1 |
- ————dJ L __—_rr_._l
Hd LA 5 ed -
jl Kg) Ir [ ™
CD4001B OR EOUIV, : T;UE T :
____________ I SELECT ! |
Aos A28 Mesy | 1Ay By AdeBy| |As- 8y ! !
3 k] |
k<[] h 4 T xfe] ! :
TRUTH TABLE I| I|
x[1]x (@] ]aur Lo _J comee -
0 0 [
' o Jas oyt our
0 1 A0 B 1 4
1 1 faes 92¢s-29889
92(s-29868
Fig. 16 — ““True complement” selector.
40 50 60 70

"_440
{0.102-0.254)
67

54 - 62
(1.372-1.575)

(1.702-1.905)

Dimensions and pad layout for CD40198H

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).

92CS-36092

The photographs and dimensions of each CMOS chip
represent & chip when it is part of the waler. When the
wafer is separated into individual chips, the anghe of
cleavage may vary with respact to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominsl
dimensions shown. The user should consider a tolerance
of ~3 mifs to +16 mils applicable to the nominasi
dimensions shown.

Kp)
COMPLEMENT
SELECT
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CD4020B, CD4024B, CD4040B Types

CMOS Ripple-Carry
Binary Counter/Dividers

High-Voltage Types (20-Volt Rating)

CDA40208B — 14 Stage
CDA024B — 7 Stage
CD40408B — 12 Stage

RCA-CD4020B, CD40248, and CD4040B
are ripple-carry binary counters. All counter
stages are master-siave flip-flops. The state
of a counter advances one count on the
negative transition of each input puise; a high
level on the RESET line resets the counter to
its all zeros state. Schmitt trigger action on
the input-pulse line permits unlimited rise
and fall times. All inputs and outputs
are buffered.

The CD4020B and CDAO40B types are
supplied in 16-lead hermetic dual-in-tine
ceramic packages (D and F sutfixes), 16-lead
dual-in-line plastic packages (E suffix), 16-
lead ceramic flat packages (K suffix), and in
chip form (H suffix).

The CD4024B types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

Features:
m Medium-speed operation
® Fully static operation
= Buffered inputs and outputs
= 100% tested for quiescent current at 20 V
u Standardized, symmetrical output characteristics
& Fully static operation
& Common reset
u 5.V, 10-V, and 15V parametric ratings
® Maximum input current of 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
u Noise margin (over full package-tempera-
turerange): gy at Vpp =5V
2VatVpp=10V
25VatVpp=15V
® Meets all requirements of JEDEC Tentative

Standard No. 13A, *’Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:
@ Control counters ® Frequency dividers
= Timers & Time-delay circuits

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
{Voitages referenced to Vgg Terminal} .
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pp):
For Ta = —40 to +60°C (PACKAGE TYPE E)
For Tp = +60 to +85°C (PACKAGE TYPE E) .
For Ta = -55 to +100°C (PACKAGE TYPES D, F, K)
For TA'= +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE tAll Package Types)

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F. K, H
PACKAGE TYPEE . .
STORAGE TEMPERATURE RANGE (Tstg)
LEAD TEMPERATURE (DURING SOLDERING):

PR —05to+20V

, . . —05toVpp+O5V

.. . HomA

500 mW

Derate Lmaarlv at 12 mwl°C to 200 mW

. 500 mW
Derate Lmearly at 12 mwl°C to 200 mW

100 mW
—~55 to +125°C

—40 to +85°C
—~65 to +150°C

At distance 1/16 £ 1/32 inch (1,59 * 0.79 mm) from case for 10 s max. +265°C
TERMINAL ASSIGNMENTS
CD40208 CD4024B CD4040B
Q2 Vop
Q3 Qi
Qi4 ato

1]
Q5
Q7
Q4
vss

Qs
Q9
RESET

1

2
3
4
5
®
7
8

Qt

92C$-24462R)

TOP VIEW
NC = NO CONNECTION

TOP VIEW
92C5-20747R

92CS-24466R1

Voo

IIG

10
INPUT
PULSES

14STAGE
RIPPLE
COUNTER

1]
RESET

b
12 BUFFERED OUTPUTS

Vss
CD4020

92C5.25063R2
B

FUNCTIONAL DIAGRAM

Voo
JM
2
—— o
INPUT | 1 =1
PULSES™ ] 9273
S 3
—— a3
2 7 - STAGE a
RESET rippLE L6 ol
COUNTER w
N
- s a
a
}— as| ™
P2 ar
7
NC=8,10,13
vss
- a
CD4024B 5205 -25051R

FUNCTIONAL DIAGRAM

)
e
0 s
INPUT <
PULSES ez |,
=5
.__3.94 E
F3es [ 3
12-sTAGE [ 2 o0
RIPPLE a 2
counTeR a7 |
H3qs | &
Hzas | 3
Hioo | o
1) I5| an
RESET iz
[
vgs 92¢5-29066R2
CDA4040B
FUNCTIONAL DIAGRAM

122




is always within the following ranges:

CD4020B, CD4024B, CD4040B Types

RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation

CHARACTERISTIC Vpp | Min. Max. | UNITS
Supply Voltage Range (at T = Full Package-
Temperature Range} 3 18 \
5 — 35
Input-Pulse Frequency, f¢ 10 - 8 MHz
15 - 12
5 140 -
Input-Puise Width, tw 10 60 - ns
15 40 -
5
Input-Puise Rise or Fall Time, 4t tig 10 Unlimited us
15
5 200
Reset Pulse Width, tw 10 80 - ns
15 60
5 350 -
Reset Removal Time, tREM 10 150 - ns
15 100 -

*
INPUTS
PROTECTED BY
COS/MOS PROTECTION
NETWORK

Vss

Fig. 1 — Logic diagram for CD30208.

INPUTS

PROTECTED BY
COS/MOS PROTECTION
NETWORK

ss

92C$- 29049R2

a3 o

9203 -29021R2

Fig. 2 ~ Logic diagram for CD40248.

*
INPUTS
PROTECTED BY

COS/MOS PROTECTION
ORK

NETW

Vss

92¢5-29032h2

Fig. 3 — Logic diagram for CD40408.

*ON FIRST STAGE ONLY

92¢5- 290300

Fig. 4 — Detail of typical flip-flop stage.

~TO-SOURCE VOLTAGE (Vpg)—V
92C5-2031803

Fig. 5 — Typical output low (sink) current
characteristics.

DRAIN - TO- SOURCE VOLTAGE

Dgl—v
92052431901

Fig. 6 — Minimum output low (sink) current
charactaristics.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

92¢5-24320R)

Fig. 7 — Typical output high fsource) current
characteristics.

123



CD4020B, CD4024B, CD4040B Types

STATIC ELECTRICAL CHARACTERISTICS

ORAIN-TO-SOURCE VOLTAGE (Vps

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS | Values at -55, +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
1STIC 725 UNITS
Vo |ViN {VoD
V) V) | (v)]| -55 | -—40 | +85 | +125 | Min. | Typ. | Mex.
Quiescent Device - 05 5 5 5 150 150 — 0.04 5
Current, — Jojg0]10] 10 110 ['300 [300] - ]o00s] 10 A
'DD Max. — [0 5] 5[ 2 | 20 [e00 [600| - | o60a ] 20 "
- 0,20( 20 | 100 | 100 | 3000 | 3000 | — 0.08 100
Output Low 0.4 0,5 5 0.64 | 0.61 042 | 0.36 { 051 1 -
(S:nk) Current 05 [010]{10] 16 |15 | 11 09 [ 131 26 | -
OL Min. 2 —
15 9151 15 | 42 4 28 24 | 3 6.8 mA Fig. 8 — Minimum output high (source} current
Qutput High 4.6 Q,5 6 | —0.64]-0.61|-0.42 | -0.36|-0.51 -1 - characteristics.
(Source) 25 |[o0s] 5 | 2 18 ]-13]-1158[-16] -32 | -
Current, 95 010] 10 | 1615 ] 11| 08|13 ] 26 | -
I0H Min.
13.5 0156| 16 |42} -4 -28 | -24}-34 ] -68 —
Output Volitage: - 0,5 5 0.05 - 0 0.05
Low-Level, — |o10] 10 0.05 - 0 |o005
VoL Max.
- 0,15 15 0.05 - o] 0.05 v
Output Voltage: - 0,5 5 4.95 495 5 -
High-Level, - |o10] 10 9.95 995 | 10 -
VOH Min. — Jo1s| 15 14.95 1a95| 15
input Low 05,45 - 5 1.5 - - 15
Voltage, 9 | - [10 3 -1 = 3
Vi Max. P38 - |16 2 S B I
Input High 05,45 - 5 3.5 35 — —
Vot , —~ 7 - —
%!ageM.n 1.9 10 4 Fig. 9 — Typical transition time as a function of
1H Min. 15,135 - 15 n n - - load capacitance.
Input Current _ _ J+10-5| A
11N Max. 0,18| 18 | +0.1 | *0.1 + 11 0.1 M

91-9

H;lL Tl FU mﬁ} (231-2.514)

Lm%&

L fe——4-10
(0102-0.254)
105-113
I (2.667-2870)

92CM- 35065

Dimensions and Pad Layout for CO4020BH. Dimensions and
pad layout for CD40408H are identical.

Di i in pa h are in s and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~3 inch).

88 - 96
(2 236~2438)

{s] I02 0254)

[ szs |aze) |

92CM- 30160

Dimensions and Pad Layout for CD4024BH.

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the waler. When the
wafer is separated into individual chips. the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip. therefore, may differ slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicabie to the nominal
dimensions shown.
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CD4020B, CD4024B, CD4040B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 28°C, Input t,, tg = 20 ns, . [amienT rEmpeRaTURE (7, 1280 ;
Cy =50 pF, R =200 k2 h 7
3 i 1
LIMITS B ; :
H + Sass
CHARACTERISTIC TEST Vbp UNITS = TR
CONDITIONS | (V) Min. Typ. Max. ‘:’ =i yase (o3 Y
= S\ ¥
input-Puise Operation T4 1
) ) 5 - 180 | 360 > §
Propagation Delay Time, ¢ to - X
. 10 - 80 160 ns H esszEas:
01 Out; tPHL, tPLH T
5 | - | o5 [ 130 i
5 - 100 | 200 % Load carRcITANCE Co—p s2cs-s0iss' ™
Q 0 Qy+1; 10 _ 40 80 ns Fig. 10 — Typical propagation delay time as a
tPHL: tPLH function of load capacitance
15 - 30 60 (o Q).
. . 5 - 100 200
Transition Time, 105] AMBIENT TEMPERATURE (T, 1e23°C o —
THL TLH 10 - 50 100 ns M :]_ T T
15 | - 20 | 80 o W[ J m - A
ST T aSA A !
5 — 70 140 o« s+ (11 3
Minimum Input-Pulse 4 z T e _l?:u*{ i
; 10 - 30 60 ns 2 2 T T t
Width, ty RNty o7 Bl
15 - 20 40 g 9= .> Q a
5 4 .
5 g o e o
. . 22 /1 /h/ ‘ il
Input-Pulse Rise or Fall 10 Unlimited Hs ] ' JERPOAY B = = &
Time, trg. 1 15 X / lesow | T
5 35 7 _ L] { 1TH I 1
Maximum Input-Pulse M Sl fShgt YO8 488
Frequency, f 10 8 16 - MHz INPUT PULSE FREQUENCY (14)=KkHz 950830187
L 15 12 24 _ Fig. 11 — Typical dynamic power dissipation as a
function of input pulse frequency for
{nput Capacitance, Cy Any Input _ 5 76 pF CD40208.
Reset Operation 500
F
5 - 140 | 280 3
Propagation Delay Voo
Time, tpy | 10 — 60 120 ns e " ®
15 — 50 100 ey L3 P 18 Hte— TOuF
A 3 4 t, =
Minimum Reset Pulse 5 - 100 200 e TL M ' ‘% :
Width, ty 10 | - [ 40 ] 8 ns e [
15 - 30 60 — 7 o
- 17 e
Reset Removal Time, 5 5 350
tREM 10 - 75 150 ns 4 s2cs-30180
15 — 50 100 Fig. 12 — Dynamic power dissipation test circuit
for CD40208.
Voo
Voo Voo
o t
INPUTS INPUTS QUTPUTS INPUTS
ves Vin : Voo NOTE
o ~ '*? N O ST,
Vie - = Vss TO BOTH Vpp AND Vg
- T o e
NOTE: Vpp R Vgs-
Vss TEST ANY COMBINATION

v,

9205 2T40\RY
Fig. 13 — Quiescent device
current test circuit.

OF INPUTS

92€5-27441R1

Fig. 14 — Input voltage test circuits.

Fig.

vss

92cs-21402

15 ~ Input current test circuit.
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CD4026B, CD4033B Types

CMOS

Decade Counters/Dividers

High-Voltage Types (20-Volt Rating)

With Decoded 7-Segment Display Outputs and:

Display Enable — CD40268B
Ripple Blanking — CD4033B

The RCA-CD4026B and CDA033B each con-
sist of a b-stage Johnson decade counter
and an output decoder which converts the
Johnson code to a 7-segment decoded out-
put for driving one stage in a numerical
display.

These devices are particularly advantageous
in display applications where low power
dissipation and/or fow package count are
important.

Inputs common to both types are CLOCK,
RESET, & CLOCK INHIBIT; common
outputs are CARRY OUT and the seven
decoded outputs {a, b, ¢, d, e, f, g). Addi-
tional inputs and outputs for the CD4026B
include DISPLAY ENABLE input and
DISPLAY ENABLE and UNGATED “C-
SEGMENT'" outputs. Signals peculiar to the
CD4033B are RIPPLE-BLANKING INPUT
AND LAMP TEST INPUT and a RIPPLE-
BLANKING OUTPUT.

A high RESET signal clears the decade
counter to its zero count. The counter is
advanced one count at the positive clock
signal transition if the CLOCK INHIBIT
signal is low. Counter advancement via the
clock line is inhibited when the CLOCK
INHIBIT signal is high. The CLOCK INHI-
BIT signal can be used as a negative-edge
clock if the clock line is held high. Antilock
gating is provided on the JOHNSON counter,
thus assuring proper counting sequence. The
CARRY-OUT (C, ¢} signal completes one
cycle every ten CLOCK INPUT cycles and
is used Y5> clock the succeeding decade di-
rectly in a multi-decade counting chain.
The seven decoded outputs (a, b, c, d, e, f, @)
illuminate the proper segments in a seven

Features:
®» Counter and 7-segment decoding in one package
u Easily interfaced with 7-segment display types
= Fully static counter operation: DC to 6 MHz (typ.}
atVpp=10 V
n |deal for low-power displays
m Display enable output (CD4026B)
m “Ripple blanking” and lamp test (CD4033B)
8 100% tested for quiescent current at 20 V
m Standardized, symmetrical output
characteristics
a 5-V, 10-V, and 15-V parametric ratings
» Schmitt-triggered clock inputs
m Meets all requirements of JEDEC Tentative
Standard No.13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”
Applications
= Decade counting 7-segment decimal
display
= Frequency division 7-segment decimal
displays
® Clocks, watches, timers
(e.g. +60, + 60, ~ 12 counter/display)
= Counter/display driver for meter
applications

segment display device used for representing
the decimal numbers 0 to 9. The 7-segment
outputs go high on selection in the CD4033B;
in the CD4026B these outputs go high only
when the DISPLAY ENABLE IN is high.

Voo

1 10
cotK e

2 3
cLocK
INHIBIT [y
29
3} "
RESET —

7 DECODED OUTPUTS

—t
EX)
CARRY
s our
3 4
DISPLAY DISPLAY
ENABLE ENABLE
N our

4
UMGATED "c”
—.r SEGMENT

¥ss  9z2cs-zs07em

CD4026B
FUNCTIONAL DIAGRAM

Voo
|5|
I ; 10 g
CLOCK 3
2, | B
He ;2_
2 13 ¢ 2
cLock o
INHIBIT Y o
—ad o
15 w18
RESET |8
~
S 4
_ ]
LaMP LA
TEST SCARRY
oyt
3 4
RIPPLE ST RIPPLE
BLK. BLK.
IN OuT.
vss
92C$~25076A1
CD40338
FUNCTIONAL DIAGRAM

TERMINAL DIAGRAMS

Top View
cLoCK o Voo
CLOCK INHIBIT 2 RESET
DISPLAY ENABLE N 3 UNGATED "C" SEGMENT OUT
DISPLAY ENABLE QUT 4
CARRY QUT 5 b

MAXIMUM RATINGS, Absolute-Maximum Values: l : .
DC SUPPLY-VOLTAGE RANGE, (Vpp) ves g .

(Voltages referenced to Vgg Terminal) .............ooiirieiiieniiiiiaaeianenaees -0.51t0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS -0.5to Vpp +0.5V 92C5-24469Rt
DC INPUT CURRENT, ANY ONE INPUT ... .oiiiiiiiiiiiieiieiiiiietiaan e seasinenns +10mA cDA0268B
POWER DISSIPATION PER PACKAGE (Pp):

FOr Tp = -4010 +60°C (PACKAGE TYPE E] ....eionniiinnerisiiirienieanieeiie st 500 mW Top View

ForTp =+60to +85°C (PACKAGE TYPEE) ............ ... Derate Linearly at 12 mW/°C to 200 mW P

For Tp = -55 to +100°C (PACKAGE TYPES D, F, K) et 500 mW CLOCK e Voo

For T, = +100 to +125°C (PACKAGE TYPESD.F,K) ....... Derate Linearly at 12 mW/°C to 200 mW CLOCK INHIBIT ~——2 RESET
DEVICE DISSIPATION PER OUTPUT TRANSISTOR RIT;:";E:’::S:Z‘ZU: : :‘”P TEST

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mW pvcinbatin N
OPERATING-TEMPERATURE RANGE (Ta): [ 6 e

PACKAGE TYPES D, F, K, H oo it et vae e nisea e -55 to +125°C vt 7 a

PACKAGE TYPEE ..........covieinnn .... 4010 +85°C ss 8 d
STORAGE TEMPERATURE RANGE (Tgtg) ..oorvvreanieceniniaiiins P -85 to +150°C o2cs. 20a75R1
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 = 1/32 inch (1.59 + 0.79 mm) from case for 10s max. ........c.cocineinees +265°C CD4033B
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RECOMMENDED OPERATING CONDITIONS

For reliability, inal operating conditions should be selected so that operation is
always within the following ranges:
CHARACTERISTIC VDD LIMITS UNITS
v) MIN. MAX.
Suppty-Voltage Range (For Tp = Full Package
Temperature Range) 3 18 v
Clock Input Frequency, foL 5 — 25
10 - 5.5 MHz
15 - 8
Clock Pulse Width, twer 5 220 -
10 100 —
15 80 -
Clock Rise and Fall Time,  tcy, tioL 5 -
10 - Unlimited
15 =
Clock Inhibit Set Up Time, tsy 5 200 -
10 50 -~ ns
15 30 ~
Reset Pulse Width, tw 5 200 -
10 100 -
15 50 -
Reset Removal Time 5 30 -
10 15 -~
15 10 -

STATIC ELECTRICAL CHARACTERISTICS

CD4026B, CD4033B Types

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS
ISTIC +25
Vo |Vin |VoD
(V) V) | (v)]| -55 | 40 +85 +125 | Min. Typ. | Max.
Quiescent Device - 05 5 5 5 150 150 { - 0.04 5
Current, - lo10[ 10} 10 [ 10 [300 | 300f — | ooa | 10
DD Max. ~ [015] 15 | 20 | 20 | 600 [ 860 | — |o0s [ 20| “*
f 0,20] 20 | 100 | 100 | 3000 | 3000 | - | 0.08 | 100
Output Low 04 | 05| 5 | 064|061 | 0.42 | 0.36 | 0.51 1 -
{Sink) Curvent 05 |o10] 10{ 16 [ 15 [ 11 09 [ 13 | 26 -
loL Min. 15 (015 15 | 42 | 4 28 | 24 | 34 | 68 | —
Output High 46 |05 5 |-064[-061[-042]-036|-051] —1 — | mA
{Source) 25 [05] 5 | -2 [~18 | -13 [-1.15]-16 | 32 | -
c‘:g:‘";}“n 95 |010] 10 |16 |15 |-11 | 08113 ] —26 | -
135 |015| 15 |-42 | -4 | 28 | —24 |-34 | 68 | —
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level, - [o10[ 10 0.05 _ 0 |o005
VoL Max.
— [oas[ 15 0.05 = 0_Jo05] |
Output Voltage: - 05 5 495 4,95 5 —
High-Level, - 010 10 | . 9.95 9.95 10 -
VOH Min. ~" Jois| 15 14.95 1495 15 -
Input Low 05,45 - ) 15 —_ — 1.5
Voltage, 19 | - {10 3 — = 3
ViL Max. el s a g g 4
input High 05,45 | - 5 35 35 — — v
Voltage, 1,9 — 10 7 7 _ —
VIH Min.  Ty5935] - | 18 I n | - | —
'"ﬁ': ,ﬁ:;"em ~ Joasl 18[00 (01 { 1 [ 21 [ — [+1075{ 01| A

CD4026B

When the DISPLAY ENABLE IN is low the
seven decoded outputs are forced low re-
gardless of the state of the counter. Acti-
vation of the display only when required
results in significant power savings. This
system also facilitates implementation of
display-character multiplexing.

The CARRY OUT and UNGATED “C-
SEGMENT"” signals are not gated by the
DISPLAY ENABLE and therefore are avail-
able continuously. This feature is a re-
quirement in implementation of certain di-
vider functions such as divide-by-60 and
divide-by-12.

CD40338

The CD4033B has provisions for automatic
blanking of the non-significant zeros in a
multi-digit decimal number which results in
an easily readable display consistent with
normal writing practice. For example, the .
number 0050.0700 in an eight digit display
would be displayed as 50.07. Zero suppres-
sion on the integer side is obtained by con-
necting the RBI terminal of the CD4033B
associated with the most significant digit in
the display to a low-level voltage and con-
necting the RBO terminal of that stage to
the RBI terminal of the CD4033B in the
next-lower significant position in the dis-
play. This procedure is continued for each
succeeding CD4033B on the integer side of
the display.

On the fraction side of the display the RB!
of the CD4033B associated with the least
significant bit is connected to a low-level
voltage and the RBO of that CD4033B is
connected to the RBI terminal of the
CD4033B in the next more-significant-bit
position. Again, this procedure is continued
for all CD4033B’s on the fraction side of the
display.

In a purely fractional number the zero
immediately preceding the decimal point can
be displayed by connecting the RBI1 of that
stage to a high level voltage (instead of to the
RBO of the next more-significant-stage).
For example: optional zero —> 0.7346.
Likewise, the zero in a number such as 763.0
can be displayed by connecting the RB) of
the CD4033B associated with it to a high-
level voltage.

Ripple blanking of non-significant zeros
provides an appreciable savings in display
power.

The CD4033B has a LAMP TEST input
which, when connected to a high-level volt-
age, overrides normal decoder operation and
enables a check to be made on possible
display malfunctions by putting the seven
outputs in the high state.

The CD4026B- and CD4033B-series types
are supplied in 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-
lead dual-in-line plastic packages (E suffix),
16-lead ceramic flat packages (K suffix),
and in chip form (H suffix).
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CD4026B, CD4033B Types
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CD4026B, CD4033B Types

DRAIN-TO-S0URCE VOLTAGE (Vps!—V

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C. Input t,, tg= 20 s, s -o -
AMBIENT TEMPERATURE (Ta)*25°C T HrHt
Cu=50pF, Ry =200k LT 3
) T T b
TEST t T ::Z-a§
CONDITIONS LIMITS %
CHARACTERISTIC Vop UNITS i e g
Clov S
(V) Min.| Typ.|Max. ¢
CLOCKED OPERATION %
A
Propagation Delay Time;  tpy, tp 5 [ - | 250 |500 il
Carry-Out Line 10 | - [ 100 200 : T EEH 2
T e 2
15 | - | 75 |150 i P °
secs-2eszine
‘ 5 | — |350 }700 Fig. 9 — Minimum p-channel output high (source)
Decode Outlines 10 | — | 125 {250 ns current characteristics.
15 | — | 90 [180 —
Transition Time; ITTHL tTLH 5 | — {100 |200 ueimer reweemarute 1y 2 HERHRT
Carry-Out Line 10 | — 50 1100 SsaisusaasdhapEesastas 3I TH
15 | — | 25 | 50 HiESSEERE it
beos PREE 1 T 1 REEE S
Maximum Clock Input Frequency, fo 4 5 |25 5| — ;; %r"f‘, fogasss HeHE T
10 [85] 11 | — | MHz O T e Lnd TR
15 | 8] 16| - s s ot
Min. Clock Pulse Width,  ty 5 | — |110 [220 e ST s
10 | - | s0 J100 EEeansiszantas: o ;
15 |~ ] 40 ] 80 T TR
© 0 a0 60 80 100
Clock and Clock Inhibit Rise or Fall Time; 5 LOAD CAPACITANCE (CL)—pF  92c5-31705
tCL. tCL 10 Unlimited ns Fig. 10 — Typical propagation delay time as a
function of load capacitance for
15 . decoded outputs.
Average Input i
rage Input Capacitance, Cypy Any Input - l 5] 7| pF T ReTENY YewrERATORE a1
RESET OPERATION iy
2 @ !
Propagation Delay Time; 5 | — ]275 |s50 R e
To Carry-Qut Line, tpLH 10 1~ [120 Tao _5 : HHET SR » f
15 |- | 80 l160 4 4 i
To Decode Out Lines, tpHL. tPLH 5 |- [300 |600 § SR ]
10 |- [125 250 g 5
k] 1
15 ] 180 | -l BT
Min. Reset Pulse Width, tw 5 |- J100 J120 : s
10 |- 50 {100 ® LoAD J:wnncz s(?:u-— oF ® ucs-wlu:o
15 | — 25 | 50 Fig. 11 — Typical propegation delay time as a
Min. Reset Removal Time 5 |- o | 30 function of load capacitance for
carry-out outputs.
10 |- 015
15 — 0 10 » A'Mallzmzor:upennun: (Tal=23°C ;
3 [l ns
4 Messured with respect to carry-out line. ‘l‘:; Easst: i + B
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B
§ :
=
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H
i H
[¢ = 10 [} 4 6
SUPPLY VOLTAGE (Vpp— ¥ s2c8-31703

Fig. 12 — Typical maximum clock input-frequency
as a function of supply voitage.
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CD4026B, CD4033B Types

X I0§|AMBIENT TEMPERATURE (T51725°C Vbp Voo
| 4] === LOAD CAPACITANCE (€)= 50pF L 2
£ | tcuniser , TEST PEFORMED WiTH
I| ) THE FOLLOWING SEQUENCE OF
1%y '[ A 500 4% o “I"s AND "0"4 AT EACH INPUT
F T+ 1,54
H l s
2 L5 ;E/ | o T Sy S2 S3 S4 S
o 2| 3 N
s ry ] ) 2 181 | 1 0000
w403 ¥ A r3 14 6 1 01 0o
§ H s A PULSE 1 T [ 4 13 o)
© fc\ %% GENERATOR) 2 s RO uF 5 |3 12 | 00 t o0t
1 6 Il o r 11
. o // P L ‘3 [ 7 10 S2 <
B itV Y yafete s 5 11 | % msconmect pin 14
S e Ve L FOR CD40268
. Ly T
g Vv i TR 5 12— _L S3
z <y - ’E 6 1 HEL = = 92¢s- 31708
Fio byl 10 bt
r 2 Y L T ¥
( i 10 103 104 0% 8 9 = i
CLOCK INPUT-FREQUENCY I1g, )= MHz  s2cs-si7o1 " Fig. 15 — Quiescent device current.
Fig. 13 ~ Typical power dissipation as a function = =
of clock input frequency. 92¢S-31702
Voo
" Fig. 14 — Dynamic power dissipation test circuit 1
for CD40338. INPUTS oUTPUTS
-]
ViH ] -
N - — *
INTERFACING THE CDA026B AND CD40338B WiTH COMMERCIALLY AVAILABLE v° - | Z
1
LIGHT EMITTING DIODE DISPLAYS Lo
¥V NoTE:
v TEST ANY COMBINATION
Voo ss OF INPUTS
o
MONSANTO MAN 3 VoD MONSANTO 177 CA3081 wan1— | 92C5-27441R1
OR EQUIVALENT O EaUaLENT' OR EQUIV. " | .
{LOW POWER) Voo Ip 177 CA3082 | Fig. 16 — Input voitage.
— OR EQUIVALENT Voo i
a o
; COUE A }
040268/ (}- A i | 2 | Voo
CLOCK O~{CD40338 : 2, i cLock & | t
7 J l t TNLE
INHIBIT O GEGMENTS E | T BTN < I INPUTS
RESET 19 00 ; I : RESETO) : Voo -l NOTE:
Fo
| i [ T ‘\o_@_. . MEASURE INPUTS
- é"ss ! | s ° - SEQUENTIALLY,
vpo2 3.8V = i | VDD 25V (MIN) Vss TO BOTH Vpp AND Vgg-
IpwSmA/SEGMENT | Ig20.4ma - CONNECT ALL UNUSED
100% DUTY CYCLE ! Lo INPUTS TO EITHER
| I IF2 12 ma/Seq. (100 %DUTY CYCLE) = Vee-
Vg~ F Vop OR Vsg
R Ve~ Vge Ve (LED) ! L | ade (Min1 230
LED  WHERE Vp: INPUT PULSE L ) vcet(sATisosv Vss
Ve R OSe oRhoE = RE¥DD"VeE (aat) Ve (LED) 92¢s-27402
92Cs-31708 B ‘[L[U 92CS-31709 .
WHERE vy - FORWARD DROP ACROSS DIODE Fig. 17 — Input current.
07

1
[} l 100
|

’ - 104-11
4-10 (2.642-2.844) ]
- 92¢5-32207
(O:|02 0.254) 104 - 112 )
(2.642 - 2.845) 92C5-31700R!1 Dimensions and pad layout for CD40338B.
Dimensions and pad Isyout for CD4026B. The photographs and dimensions of h CMOS chip

represent a chip when it is part of the wafer. When the
waler is saparated into individual chips, the angle of

Oimens:ions in parentheses are in millimegters qnd cleavage may vary with respect to the chip face for
are derived from the basic inch dimensions as in- different chips. The actual dimensions of the isolated
dicated. Grid graduations are in mils (10~ inch). chip, therelore, may difter slightly from the nominal

dimensions shown. The user should consider a talacance
ol ~3 mils to +16 mils applicabis to the nominal
dimensions shown.
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CD4026B, CD4033B Types

INTERFACING THE CD4026B AND CD4033B WITH COMMERCIALLY AVAILABLE
7-SEGMENT DISPLAY DEVICES*
{Refer to RCA Application Note ICAN-6733 for detailed interfacing information)

vt
1OF 7
Yoo SEGMENTS v
, l IMCAMDESCENT READOUTS
L RCA Numitron DR2000 Series
TUBE REQUIREMENTS
CD40268/ =
cLock oo rl Vp=355V
— 17 CAl081 'T =24 mA Segment
INHIBIT |- i orEquy.
7 SEGMENTS | = - ASSUNED CDe04oUB
- TRANSISTOR )
AESET - CHARACTERISTICS @ Vs = 10V (min
- Bdc (min) 2 25 Vo0 £ 2V
= vss Yeg{sor)< 0.5V Iy =amA (min.)
Yral.
Vop < 8V (min) TXISYTO6V
= ig = TmA (min.) cowanuB
Iy = AmA (min) - ;
@ VCC 10V (min.}
178 CDAGAGUR I Vo0 < 08V
iy = 8 mA {min.)
LOW-POWER INCANDESCENT READOUTS :;SAL:A“MES‘?I o
PINLITES INC-Series O and R CHARACTERISTICS @ VCC =6V (min.)
TUBE REQUHREMENTS V1{V}  mA/Segment o
B4 (min.)2 30 ¥o'0' < 1V
0-03-15 15 8 v 1< 0.8V ¢
0-04-30 3 8 CElsor)< I = SmA {min)
0-06-30 3 8 Vge 2 3.5V (min) VyRlSYTO3S Y
R-A3-20 2 43 1n 2 0.25 A (min.) T35V T035
R-R4-30 3 4 It € 7.5 mA (min.)

92CM- 31707

* The interfacing buffers shown, while a necessity with the CD4026A and CD4033A, are not required when
using the ’B" devices; the *’B” outputs (= 10 times the A" outputs) can drive most display devices

directly especially at voltages above 10 V.

V= 70V 0
Voo v

:

7 SEGMENTS

1OF7
SEGMENTS

coeozen/
. CD4033M
wBIT

AESET

TTTTTTT

NEON READOUT (NIXIE TUBE4)
1. Alco Electronics — MG19
2. Burroughs — B5971, B7971, 88971

TUBE REQUIREMENTS V{vdc) mA Segment
Alco MG19 . . 180 . 05
Burroughs B5971. . . . 170 . . . . 3
Burroughs B7971,88971. 170 . . . . 6
4 {Trademark) Burroughs Corp.

TRANSISTOR CHARACTERISTICS

Leakage with transistor cutaff — 0.05 mA

V(BRICER - >vr

Bee {min.) > 30 92CS-31710

WITH VN =18V MEDIUM BRIGHTNESS

vy, N LOW AMBIENT LIGHT BACKGROUND
0D "wiL| RESULT. THE POINT OF NO
NOTICEBLE GLOW IS Vo @ 4.5V

CD40268/
CD40338
€LOCK
135y INHIBIT 7
LOGIC
VORTAGE SEGMENTS
RESET
% d
-+ t b
9 a
Vss
a5V
= 16V
LOW VOL TAGE VACUUM FLUORESCENT AC OR DC

READQUTS £

1. Tung-Sot DIGIVAC $/G i Type DT1704A or DT1705C
2. Nippon Electric (NEC); Type DG12E or LD91S

TUBE REQUIREMENTS: 100 to 300 pA/segment

at tube voltages of 12 V to 25 V depending on

required brightriess Filament requirement 456 mA

at 1.6 V, ac or dc.

1 {Trademark) Wagner Electric Co.

92Cs-31711
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CD4027B Types
CMOS Dual J-K

Master-Slave Flip-Flop

High-Voltage Types (20-Volt Rating)

The RCA-CD40278 is a single monolithic
chip integrated circuit containing two iden-
tical complementary-symmetry J-K master-
slave flip-flops. Each flip-flop has provi-
sions for individual J, K, Set, Reset, and
Clock input signals. Buffered Q and Q
signals are provided as outputs. This input-
output arrangement provides for compatible
operation with the RCA-CD4013B dual D-
type flip-flop.

The CD4027B is useful in performing con-
trol, register, and toggle functions. Logic
levels present at the J and K inputs along
with internal self-steering control the state
of each flip-flop; changes in the flip-flop
state are synchronous with the positive-
going transition of the clock pulse. Set and
reset functions are independent of the clock
and are initiated when a high level signal is
present at either the Set or Reset input.

The CD40278 types are supplied in 16-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 16-lead dual-in-line plastic
packages (E suffix},16-lead ceramic flat
packages (K suffix), and in chip form (H

Features:

= Set-Reset capability

®  Static flip-flop operation — retains state indefinitely
with clock level either “*high”” or “low"

®  Medium speed operation — 16 MHz (typ.) clock toggle
rateat 10V

® Standardized symmetrical output characteristics

= 100% tested for quiescent current at 20 V

®  Maximum input current of 1 zA at 18 V over

full package-temperature range; 100 nA at
18 V and 25°C

Noise margin (over full package-
temperature range):
1VatVpp= 5V
2VatVpp =10V
25VatVpp=15V

5-V, 10.V, and 15-V parametric ratings
Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

Registers, counters, control circuits

92051718741

Functionsl Diagram

suffix). ez —1e Yoo
H )
MAXIMUM RATINGS, Absolute-Maximum Values: CLOC,?_E 3 §,
DC SUPPLY-VOLTAGE RANGE, (Vpp) RESET 2 4 cwc:_:
(Voltages referenced to Vgg Terminal) ..........ooeeiieiioninniinnninrenninnnan., -0.5t0 +20 V ':: : :f" !
INPUT VOLTAGE RANGE, ALL INPUTS ...t ititiirieieiiiie et -0.5toVpp +0.5V ser2 , "
DC INPUT CURRENT, ANY ONE INPUT ..ottt ittt it e e e eaaneens +10 mA Vss [] SETI
POWER DISSIPATION PER PACKAGE (Pp): Yo viEw
For TA = 4010 +80°C (PACKAGE TYPE E) ... iuuittiiiiitinereenneuiananaiaenenaannannas 500 mW 92C8-24470
For TA = +60 to +85°C (PACKAGE TYPEE) ........ccnvvnnnn.. Derate Linearly at 12 mW/°C to 200 mw
ForT, =-5510 +100°C (PACKAGE TYPES D, F, K} o vvvtvtanietie et eeiineeianeennns 500 mwW
For TA =+100 to +125°C (PACKAGE TYPESD,F,K) .......... Derate Linearly at 12 mW/°C to 200 mW TERMINAL ASSIGNMENT
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:
For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) ...................... 100 mW
OPERATING-TEMPERATURE RANGE (T p):
PACKAGE TYPES D, F, K, H oottt e e e e i e a s -55 to +125°C
PACKAGETYPEE ..............ceuuee . —40to +85°C
STORAGE TEMPERATURE RANGE (Tstg) .. -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 108 Max. ........c.o.cuvenvenernnn.n +265°C
% RESET
402)0—
I: l [ 3
N 2014 PRESENT STATE NEXT STATE
;(’lo 10— weurs Touteutl cLa oUTPYTS
Q Jixlsir Q Qld
—M{)l {18y ‘[ xfololl o i o
Xrolofo 1 tl{o
»* olxjolof o f " Jo|
s(th x[rlola v &/ Ve
xX{x|lo]o x - NO CHANGE
x|xi{r|o X x 1|o
vo x[x[ofi § * x i
X fix 1 ! x x 1] 1
;‘(9)‘8‘———% lOﬁI(II -lmsz LEVEL
T« S

3

*ALL INPUTS ARE
PROTECTED BY
COS/MOS PROTECTION
NETWORK

Fig.1 — Logic disgram and truth table for CD40278 (one of two identical J-K flip flops).

x
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CDA4027B Types

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

LIMITS
All
CHARACTERISTIC VDb Packages UNITS
v} Min. | Max.
Supply-Voltage Range _ 3 18 v
(For T4 = Full Package Temperature Range}
5 200 - DRAIN-TO-SOURCE VOLTAGE (Vos)—V 23263180
Data Setup Time 5 10 75 - ns Fig.2 — Typical output low (sink)
15 50 _ current characteristics.
5 140 -
Clock Pulse Width tw 10 60 - ns
15 40 —
5 3.5
Clock Input Frequency {Toggle Mode) foL 10 dc 8 MHz
15 12
5 - 45
Clock Rise or Fall Time tCL*, uCL | 10 - 5 s
15 - 2
5 180 -
Set or Reset Pulse Width W 10 80 - ns
15 50 - :
JOURCE VOLTAGE (Vpa)—v
P . . B2LE -MIPN
If more than one unit is cascaded in a paraliel clocked operation, t,CL should be made less
than or equal to the sum of the fixed propagation delay time at 15 pF and the transition Fig.3 — Minimum output fow (sink|
time of the output driving stage for the estimated capacitive load. current characteristics.
ORAIN-TO-S0URCE VOLTAGE (Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vp§i—V
K -0 .. _
mmmﬁcfgm;m GAMBIENT TEMPERATURE (T o256
HH T H TR a S 4
GATE - IRCE VOLTAGE (Vggle -5 V. 'E Pl
) ¥ L
: s &
HHH i £
&
]
-10V. o8 asasnas <
1137 sfisesssaies g I |
add b8 I3 1
: 3 O
Pt 1 — |
J ! g |
i s i
L
i i 3 i
e |0!I 4 ll‘ .: QTI:‘E;R l(.' :! 4 .IO'z 468 ‘
- ORY 43219, -
) . . 24320 . 92082432182 PU’ REQUENCY (f 1} —Hz 92CS-36475
Fig.4 — Typical output high (source} Fig.5 — Minimum output high (source) ) .
current cheracteristics. current characteristics. Fig.6 — Typical power dissipation vs. frequency.
Vm |
|
¥, ¥ i
Yoo ?’ X wpurs [ !
t INPUTS QUTPUTS Ves |
INPUTS Vin e
Voo NOTE - et
\_@_, :j MEASURE INPUTS o Lo -
o SEQUENTIALLY, vie -l . = ‘
vss -] TO BOTH Vpp AND ¥gg -l =
h %‘s‘fo‘éﬁ 1] NOTE .
" :
PR A § 1 > |
vss Vpo OR Vg i
s2e3-2re02 925~ 22400M * 92C5- 27401R1
Fig.? — Input current test circuit. Fig.8 — Input-voltage test circuit. Fig.9. ~ Quiescent device current test circuit.
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CD4027B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°c)
CHARAC- Values at -55, +25, +125 Apply to D, F, K, H Pkgs.
TERISTIC CONDITIONS Values at —-40,+25,+85 Apply to E Pkgs. UNITS
Vo | Vin|{VDD +25
V) (VI| (V)| -85 | —40 | +85 | +125 | Min. Typ. | Max.
Quiescent - 0,5 5 1 1 30 30 — 0.02 1
Device — 0,10] 10 2 2 60 60 — 0.02 2
Current - 10181 151 4 |4 20120 | = T o021 a1 #°
Ipp Max. - 0,20] 20 20 20 600 | 600 - 004 | 20
Output Low
{Sink) 0.4 0,5 5 0.64 |0.61 | 0.42 [ 0.36 | 0.51 1 —
Current, 0.5 0,10 10 16 [ 15 1.1 09 1.3 2.6 —
lop Min. 1.5 0,15| 15 4.2 4 2.8 2.4 3.4 6.8 — A
Output High 4.6 05 5 —0.64]-0.61]-0.42] 0.36]-0561] —1 — m
{Source) 2.5 0,5 5 -2 {-18]-13{-115]-16] 32 —
Current, 9.5 0,10| 10 —16|-15|-11]-09]-13] 226 —
lon Min. 135 |0,15] 15 42| 4 |-28|-24]-34T -68 —
Output Volt-
age: - 05] 5 0.05 - 0 |0.05
Low-Level, — 0,10{ 10 0.05 — 0 0.05
VoL Max. — 0,15] 15 0.05 0 0.05 v
Output Volt-
age: — 0,5 5 4.95 4.95 5 —
High-Level, - 0,10 10 9.95 9.95 10 -
Von Min. - 0,15) 15 14.95 14.95 15 -
tnput Low 054.5 — 5 1.5 — — 1.5
Voltage, 1.9 - 10 3 — — 3
Vi Max. [15135] — 15 4 - - 4 v
Input High 0.54.5 — 5 3.5 35 - -
Voltage, 1,9 — 10 7 7 — —
ViyMin. [15138] — [ 15 1 1 _ _
Input
Current, — o8| 18 | +0.1 |01 | +1 | #1 — [£10-5|%0.1 | uA
||N Max.

Dimensions in millimeters are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (10~3),

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the water. When the
waler is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therelore, may ditfer slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mits to +16 mils applicadle to the nominal
dimensions shown.

(20072 5031 Dimensions and Pad Layout for CD4027BH
92Cs-35059
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C; Input t,, tg = 20 ns,

CL =50 pF, Ry = 200 k2

LIMITS
CHARACTERISTIC VpD All Packages UNITS
(\"2} Min. Typ. Max.
Propagation Delay Time: 5 — 150 300
Clock to Q or Q Outputs 10 - 65 130 ns
tPHL. tPLH 15 -~ 45 90
5 - 150 300
Set to Q or Reset to Q PPLH 10 - 65 130 ns
15 - 45 90
5 - 200 400
Set to O or Reset to Q tpy_ 10 - 85 170 ns
15 — 60 120
5 - 100 200
Transition Time ty, tTLH 10 — 50 100 ns
15 — 40 80
Maximum Clock Input 5 35 ’ B
Frequency ¥ {Toggle Mode) 10 8 16 - MHz
fcL 15 12 24 —
5 - 70 140
Minimum Clock Pulse Width tyy 10 — 30 60 ns
15 — 20 40
Minimum Set or Reset Pulse 5 - 90 180
Width tw 10 - 40 80 ns
15 — 25 50
5 - 100 200
Minimum Data Setup Time tg 10 — 35 75 ns
15 — 25 50
5 ~ - 4!
Clock Input Rise or Falt Time S
10 - - 5 us
YCL. HCL 15 _ _ 2
Input Capacitance Cj - 5 7.5 pF
# Inputty, t;=6ns,
Voo O.1uF
I =
500, F
S0 pF
- } 6
) 50pF
2 15—
__'L BET 3 I l
. 13 S0pF =
- E 5 12 e
[ " —-1}
7 o—
8 °
= PULSEI
GEN
92CS-36081

Fig. 13—Dynamic power dissipation fest

circuit.

CD4027B Types

92CS-27%52
Fig. 10 — Typical propagation delay time vs.
load capacitance (CLOCK or SET
to Q, CLOCK or RESET to Q.

2C5-27993

Fig. 11—~ Typical propagation delay time vs
load capacitance (SET to Q or
RESET to Q).

(AMBIENT TE“’ER&IURE (T QIZS'C

TLOCK FREGUENCY (gL 1~ WHZ
3

10 1] 20
SUPPLY YOLTAGE {Vpp)—V
92C5 - 26392R2
Fig.12— Typical maximum clock rrequency vs.
supply voltage (toggle mode).
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CD4028B Types
CMOS

BCD-to-Decimal Decoder

High-Voltage Types (20-Volt Rating)

The RCA-CD40288 types are BCD-to-
decimal or binary-to-octal decoders consist-
ing of buffering on all 4 inputs, decoding:
logic gates, and 10 output buffers. A BCD
code applied to the four inputs, A to D,
results in a high level at the selected one of
10 decimal decoded outputs. Similarly, a
3-bit binary code applied to inputs A through
C is decoded in octal code at output Qto 7
it D="0". High drive capability is provided
at all outputs to enhance dec and dynamic
performance in high fan-out applications.

The CD4028B-Series types are supplied in
16-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-lead dual-in-line
plastic packages (E suffix), 16-lead ceramic
flat packages (K suffix), and in chip form (H
suffix).

Features:

® BCD-to-decimal decoding or binary-to-octal decoding
® High decoded output drive capability
= “Pogsitive logic™ inputs and outputs. . . .

..... decoded outputs go high on selection
& Medium-speed operation. . . .

tpHL tpLy =80 ns (typ.) @ Vpp =10V
® Standardized, symmetrical output characteristics
= 100% tested for quiescent current at 20 V

® Maximum input current of 1 yA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°¢C
® Noise margin (over full package-
temperature range):
1Vat VDD = 5V
2V at VDD =10V
25V at Vpp=15V
® 5-V, 10-V, and 15-V parametric ratings
® Meets all requirements of JEDEC
Tentative Standard No. 13A, “Standard
Specifications for Description of ‘8’
Series CMOS Devices”
Applications:
% Code conversion  ® Indicator-tube decoder
® Address decoding—memory selection control

2@ o>

QUFFERED
acr 3 [y ocrat
BinaRY ] 'a DECODED
INPUTS 2 QuTPUTS

| 1| iTor &
5
[
o ™ BUFFERED
INBGTS = DECIMAL
. OECODED
4 ouTRUTS
(3~ | viorio)
s
s ww
CD40288
FUNCTIONAL DIAGRAM

« —re
2 2
0 ~43
7 4
I —s
5 [
[ 7

Vss 8

92C5.24471

Top View
TERMINAL DIAGRAM

TABLE | - TRUTH TABLE

DCBA|O1234567829
C{ o 0000100000000
oGt ) » 0001010000000 0
38 0010(0010000000
Voo 0011(0001000000
f ';Q’.chcst:.rgsu%'norr’chn DA 01000000100000
x--—-- A NETwORK, 0101/0000010000
% M 3 sacu-zesre 1100000001000
Fig. 1 — Logic diagram. 011100000001 00
Vss 100000000000 10O0
MAXIMUM RATINGS, Absolute-Maximum Values: 1001000000000 1
DC SUPPLY-VOLTAGE RANGE, (Vpp) - 1010000000000 0
(Voltages referenced to Vgg Terminal) ..............uuuiireennrernenenerernererierereeeennans .5 to +
INPUT VOLTAGE RANGE, ALL INPUTS ... .. 0510 Vpp 05V 1011000000000 g
DC INPUT CURRENT, ANY ONE INPUT ... i iitttiiitie ittt aaniteeaneeiaeneneeennans +10mA 1100000000000
POWER DISSIPATION PER PACKAGE (Pp): 1101000000000 0
FO Tp = -4010 +60°C (PACKAGE TYPE E) ........uuieuinnieeneenn et eee e eaeeenenain, 500 mW 11710/0000000000
ForTA=+60to+85°C(PACKAGETVPEE) - .. Derate Linearty at 12 mW7°C to 200 mW 1111000000000 0
_FOr Tp = -6610 +100°C (PACKAGE TYPES D, F, K} .. .e\v\iveeniansseniineneaeseneaneennnnenn i womx
For T, =+100to +126°C (PACKAGE TYPES D, F. K} .......covvennnn. Derate Linearly at 12 mw/°C to 200 m' - R
DEVICE DISSIPATION PER GUTPUT TRANSISTOR = HIGH LEVEL 0= LOW LEVEL

For TA =FULL PACKAGE-TEMPERATURE RANGE (Alf Package TYpes) ..................coveveevenns 100 mW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H . 5510 +125°C

PACKAGETYPEE ...........coccnnvennnnn . —40to +85°C
STORAGE TEMPERATURE RANGE (Tstg) -85 t0 +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32inch (1.58 £ 0.78 mm) from €8s for TOSMAX. ....v.eievirerreeerrerierrsreenss +285°C
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RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that

operation is atways within the following ranges:
CHARACTERISTIC LimiTs UNITS
MiN. MAX.
Supply-Vottage Range
{For T p = Full Package
Temperature Range) 3 18 v

STATIC ELECTRICAL CHARACTERISTICS

CD4028B Types

[ [AMBIENT TEMPERATURE (TA)*28°C 111
o i . It

< EEhREEHHERmg

[ Seiasaasttc ettt Tt pLEISEIEMES

L BEERERTES 1 T

8 so e S et I

= PR R HH GATE - TO- SOURCE VOLTAGE (V¢

el sasen rea s Sl

RN asassae s socnesatt) 221

K maase t

14 + T be

-3 seae senss gey

= 20 3

z

P OELEE

@ 7

seantea” st

g s

2 R b v

B TH ¢ b

[ IHETH 9993 51 . 0

3 L evcunss ey Tiass tengssenssassenyn,
eSSy aas: je20 08y 2a03t o4 JEgisese
PR Sgssstnettasitatettsl
esEzomanssesssabedss 2ans nass

5 [} il

ORAIN-TO-SOURCE VOLTAGE (Vps!—V

LIMITS AT INDICATED TEMPERATURES (°C) _ Fig 2 — Typical output low (sink)
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H. Packages current characteristics.
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS
ISTIC
Vo ViN {VOD +25 [ JAWBIENT TEMPERATURE (T41+25°C ‘
(V) v) | (vy | -55 | —40 +85 | +125 | Min. | Typ. | Max. crhinon sl
Quiescent Device - 0,5 5 5 5 150 150 - 0.04 5 lE
Current, - 00010 | 10 [ 10 [300 [300]| - 004 | 10 A s
1DD Max. -~ |015] 15] 20 | 20 | 600 | 600 | - | 004 [ 20 H 2% OTHE s
- 0,201 20 | 100 | 100 [ 3000 [ 3000 | - 0.08 | 100 H
Output Low 0.4 0,5 5 | 0.64 | 0.6 | 0.42 | 0.36 | 0.51 [ - § ,
(s'-nk)agrrem 05 |o010[ 10| v6 |15 | v [ o913 ] 26 | - z
foL Min. 15 015] 15 | 421 4 | 28 | 24 |34 | 68 | - e i

Qutput High 4.6 05| 5 |-064]-061]-0.42]-036j-0.51 1 - mA 3 2 ”"f‘ i H
{Source) 25 |05 5 | <2 <18 |-13-118|<16] -32 ] - paliifii fﬂ 3
C‘:g:{";‘;‘.m 95 1010] 10 | =16 | =15 | =11 [ =00 |-13 | -26 | - ORAM-TO-SOURCE \OLTAGE OoSI—Y

i 135 [015] 15 {-42 [ -4 | -28 | -2.4 [-34 [ ~68 [ - Fig. 3 — Minimum output low (sink}

Output Voltage: - 05 5 0.05 - 0 0.05 current cheracteristics.
Low-Level

: - Jo10] 10 0.05 - o |o00s
\Y Max. .
oL — 1015 15 0.05 = o [oos]

Output Voltage: - 05| & 495 4.95 5 - 2 [ AMBIENT TEMPERATURE (14 )2 25°C ;
High-Level, — |o010] 10 9.95 995 ] 10 | - sz : T HHH
VoH Min. — 1015] 15 14,95 495 15 | - 300l H

F ; =
Input Low 0545 - | 5 1.5 — - 1.5 12 20t} 3assnssasse ey s nnan: o
5 : ST H
Voltage, 1.9 _ 10 3 _ — 3 Egsssses T iy
Vi Max. - 5 2o t __L‘;P‘L‘ L burace (YoD! ;
15135 — | 15 a -1 -1a34 2 Hrrre b

Input High 0545 -~ | & 35 35 | — -1 Vv i T w

Voltage, 1.9 — [ 10 7 7 — — 3 .
ViHMin. 1 5935] — | 15 " 1" - - § sof H saa i
4 H HH e
Input Current 105 LS Saiziassseasisssesesiiee
11N Max. - 018 18 | £0.1 | 0.1 21 21 - |0 0.1 | upA B oasLaraanel (o L pr 0 P % 100
s2cs 291
Fig. 4 ~ Typicsl propagation delay time as
a fi of load cap
DYNAMIC ELECTRICAL CHARACTERISTICS at T =25°C, C =50 pF,
|npllt ‘r," - 20 n" RL = 200 kQ DRAIN- YO-I:OI.’RCE vlil;;lGEWos)TV
AMBIENT TEMPERATURE {Ta)»28"C ﬁ-tt f f& s
TEST CONDITIONS LIMITS rveriivriiesiv ‘v‘acffgg.;f}“ e
CHARACTERISTIC UNITS b 1
Vpp (V) Typ. Max. H Fipn 8
Propagation Delay Time: 5 175 350 ns _:“_ g'
'PHL: 'PLH 10 80 160 s 2
15 60 120 gisiisitisin F
8
5 100 200 555 ; : R
Transition Time 10 50 100 ns it : S
YTHL tTLH 15 40 80 B }Qri i ] b H
input Capacitance, CyN - 5 75 pF HHHT Mf I A

Fig. 5 — Typical output high (source)
current characteristics.
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CD4028B Types

TABLE 1l — CODE CONVERSION CHART

INPUT CODES
Hexa- Decimal
Decimal
INPUTS | A B OUTPUT NUMBER
o« >3‘3>_z-
=== I
oz [oc| x [ R [ X[&
DCB Alea|«O|w|wol<|<«]0 123456 78 9101112131415
0000] O] O Cj0}j1 000000000000000
0001 1] 1 11j01 0 0000000000000
0010 2! 3 0 12j2]0 01 0000000000000
0011} 3/]2J0|3 3] |]Joo0o1000000000O0CO0O0
0100} 41 7{1{4 |4 0000100000000000
0101} 5]6]2 3]10000010000000000
0110] 6] 4131 4j0 00 0001000000000
011 1) 715]4]2 0000000100000000
1000f 8]16}5 0000000010000000
1001] 9{14]6 5]j0 0 00000001000000
101 0g10]1217(9 610 000000000100000
101 1] 11[13]8 5] |]0o000000000010000
1100112({8)9]5 [6/] ]0000000000C0O01000
110 1)13] 9 6 17]7]0 0000000000001 00
1110141 8 /8]8J00000000000000T10
1111]15]10 7 ]/9/9]J00000D0D0O00D0000O00O01
Yoo
INPUTS
Voo -] NOTE
a4 ( ) - MEASURE INPUTS
° SEQUENTIALLY,
Vs - TO BOTH Vpp AND ¥gg
-] CONMECT ALL UNUSED
INPUTS TO EITHER
Vop OR Vgs
Vss

92¢5-27402

Fig. 9 — Input current test circuit.

92¢5-24322

Fig. 8 — Typical transition time as a Voo
function of load capacitance.
INPUTS QUTPUTS

Vin

No—w ‘—-?’

°
vie _

NOTE
Yes TEST ANY COMBINATION
OF INPUTS

9205-27441m1

Fig. 11 — Input volitage test circuit,

Yoo
v
INPUTS
°

vss

92¢5-29416 @
Fig. 10 — Dynamic power dissipation

test circuit. Vss

secs 2ravim
Fig. 12 — Quiescent device current
test circuit.

DRAIN-TO-SO0URCE VOLTAGE (Vps)—V
=]

. s2¢3-2032102
Fig. 6 — Minimum output high {source)

current characteristics.

AMBIENT TEMPERATURE (Ty) » 25°
]

3

\ 1A i

\'nq. F(}q;

—a
3
»00*
A

13 &.la“
|

a4

SAV VN

POWER DISSIPATION {Pp

~ bﬂ.ﬁd

C " . L

' o W o
INPUT FREQUENCY (f)—kHx
FECI-29eIZ

Fig. 7 — Typical dynamic power dissipa-
tion 8s a function of input

frequency.
TYPICAL APPLICATIONS
mvuv;
N 176 cO40R98
1
|
A 8 c o A B c ]

cpéozae cpaozen

01234567839

012345867

16 QUTPUTS
sacs-zoete

Fig. 13 — Code conversion circuit.

The circuit shown in Fig.13 converts any 4-
bit code to a decimal or hexadecimal code.
Table 2 shows a number of codes and the
decimal or hexadecimal number in these
codes which must be applied to the input
terminals of the CD4028B to select a partic-
ular output. For example: in order to get a
high on output No. B the input must be
either an B expressed in 4-Bit Binary code, a
15 expressed in 4-Bit Gray code, or a 5 ex-
pressed in Excess-3 code.
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TUBE REQUIREMENTS

b [Tyoe V1 (Vi) | mA/mumeral
JBuricugs 84081 170 |14
B4336718 17 2
IWRGTS Ba022 170 |14
84021 120 ) ta

TRANSISTOR CHARACTERISTICS
Leansge with wanssstor cutott - 0 05mA
Vigriceo < 10V

O-Rwbr o wa ®

a 92cS - 29413
{Trademark ) Burroughs Corp.

Fig. 14 — Neon readout (Nixie Tube™ ) display application.

INPUTS
L AL S

(e INRIBIT
A T8 TC INO SELECTION!
agc O
€0a0288
0123436789

.y T 1
|
A BC ] A BT o A BC o a8
cpaozeB €020288 cp40208 cpaozee
0123456789] |0~ woo-- - o {0------- 9| lo-—-=--==-9| Jo-z-----98] [o2-o~---
01234567 8-~--—-~ -3 B - 23
#176 CD40696 64 DUTPUTS (SELECTED OUTPUT (5 HIGH}

s2cu-29413

Fig. 15 — 6-bit binary to 1-0f-64 address decoder.

0
4 -10
{0.102~0.254) 75-3,___4
{1.855-2.057}
92€5-35058
CD4028BH
DIMENSIONS AND PAD LAYOUT
. . . o The photographs and dimensions of each CMOS chip
D in par h are in mil s and are rapresent a chip when it is pert of the waler. When the
derived from the basic inch dimensions as indicated. waler is separated into individual Ghips, the angle of

cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefors, may difter slightly from the nomina!
dimensions shown. The user should consider & tolgrance
of —3 miis to +16 mils applicable to the nominal
dimensions shown.

Grid graduations are in mils (10~ inch).
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CMOS Presettable
Up/Down Counter

Binary or BCD-Decade
High-Voltage Types (20-Volt Rating)

The RCA-CD4029B consists of a four-stage
binary or BCD-decade up/down counter with
provisions for look-ahead carry in both
counting modes. The inputs consist of a
single CLOCK, CARRY-IN {CLOCK EN-
ABLE), BINARY/DECADE, UP/DOWN, PRE-
SET ENABLE, and four individual JAM sig-
nals. Q1, Q2, Q3, Q4 and a CARRY OUT
signal are provided as outputs.

A high PRESET ENABLE signal ailows
information on the JAM INPUTS to preset
the counter to any state asynchronously with
the clock. A tow on each JAM line, when the
PRESET-ENABLE signal is high, resets the
counter to its zero count. The counter is
advanced one count at the positive transition
of the clock when the CARRY-IN and PRE-
SET ENABLE signals_are low. Advancement
is inhibited when the CARRY-IN or PRESET
ENABLE signals are high. The CARRY-OUT
signal is normally high and goes low when
the counter reaches its maximum count in
the UP mode or the minimum count in the
DOWN mode provided the CARRY-IN sig-
nal is low. The CARRY-IN signal in the low
state_can thus_be considered a CLOCK
ENABLE. The CARRY:IN terminal must be
connected to Vgg when not in use.

Binary counting is accomplished when the
BINARY/DECADE input is high; the counter
counts in the decade mode when the Bl-
NARY/DECADE input is low. The counter
counts up when the UP/DOWN input is
high, and down when the UP/DOWN input
is low. Multiple packages can be connected
in either a parallel-clocking or a ripple-
clocking arrangement as shown in Fig. 17,

Parallel clocking provides synchronous con-
trol and hence faster response from all
counting outputs. Ripple-ciocking allows for
longer clock input rise and tall times.

The CD4029B-series types are supplied in
16-lead ceramic dual-in-line plastic pack-
ages (E suffix), 16-lead ceramic flat packages
(K suffix), and in chip form (H suffix).

CD4029B Terminal Diagram

-PRESET ENABLE e Voo
Q4 2 cLoex
JAMa 3 Q3
JAM | 4 JAM 3
EARRYTH s JAM 2
Ql 6 Q2
CERRY OUT 7 UP/DOWN
¥ss 8 BINARY/ DECADE

92C5-24472R}

Features:
u Medium-speed operation . . . 8 MHz {typ.)
@ CL =50 pF and VDD—-VSS =10V
Multi-package parallel clocking for synchronous
high speed output response or ripple clocking
for slow clock input rise and fall times
B “Preset Enable”” and individual “Jam” inputs provided
Binary or decade up/down counting
BCD outputs in decade mode

100% tested for quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Standardized, symmetrical output charac-
teristics
& Maximum input current of 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
Noise margin {over full package-tempera-
ture range)
1VatVpp= 5V
2VatVpp=10V
25VatVpp=15V
& Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

® Programmable binary and decade
counting/frequency synthesizers-BCD output

® Analog to digital and digital to

analog conversion

Up/Down binary counting

Magnitude and sign generation

Up/Down decade counting

Difference counting

JAM
INPUTS Vpp

LE
1234
CARRYIN | 412&3131 16
FToN
6 91
P—y

—_— 5
BiNARY/ o
DECADE 9 192 | W
v
Il:: =
lup/ DOWN 10 Q;
N a3, 1 33
c 5 °
LOCK 2%
7 ChmRY
ot
8
¥,
S8 92CS-iTI90R3
CD40298

FUNCTIONAL DIAGRAM

RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Except as Noted. For maximum

reliability, nominal operating conditions should be selected so that operation is always within the

following ranges:

CHARACTERISTIC Vpp LIMITS UNITS
V) Min. Max.
Supply-Voltage Range (For Tp = Full Package-
Temperature Range) — 3 18 A\
Setup Time tg: 5 60 -
10 20 -
Carry-In
15 12 -
5 340 —
U/D or B/D 10 140 -
15 100 — ns
5 180 -
Clock Pulse Width, tyy 10 90 -
15 60 -
5 130 -
Preset Enabte Pulse Width, tyy 10 70 —
15 50 -
5 - 2
Clock Input Frequency, fc 10 - 4 MHz
15 -~ 5.5
5 _
Clock Rise and Fall Time, t.CL, tCL 10 - 15 us
15 -
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CD4029B Types

MAXIMUM RATINGS, Absolute-Maximum Values: ‘Tm"{ et ‘[[ H
DC SUPPLY-VOLTAGE RANGE, (Vpp) + Hi i H-%qll;l;ll M i i
(Voltages referenced 1o Vg TOIMINA .............ovururuerssreerncinneoneess -0510 +20V Lohhh i } mlﬂm! Iﬁ[ i [m ! H
INPUT VOLTAGE RANGE, ALL INPUTS -0.5t0 Vpp +0.5 V —_9"’1" 1 GATE-T0-S0URCE VOLTAGE (Vgs!* /5 ¥ 8
DC INPUT CURRENT, ANY ONE INPUT ..., eientteeniiintnniineanssaaisaneeasaaness +0mA o nnpninniy ey agn
POWER DISSIPATION PER PACKAGE (Pp): &£ } a8 it i i TR o
For Tp = 400 +60°C (PACKAGE TYPEE) ........... 2 sofHEHH R T } i
For Ty = +60to +85°C (PACKAGE TYPEE) ......... IR ol H
For T = -55 t0 +100°C (PACKAGE TYPES D, F,K) ... x '”!’ﬂ: A .{--m-r 1 THTHTHEY
For T = +100 to +125°C (PACKAGE TYPESD.F,K) ....... N ihyara !
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 2 i H H
For T, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mW 3 3y 1 H
OPERATING-TEMPERATURE RANGE (TA): } E BRI HHHE
iig:ﬁgg ::FP’ESED' FRKH . -ﬁc:’:;ligzg nnju-mvsounct VOLYAGE'(VDslfv s2cs 2amens
STORAGE TEMPERATURE RANGE (Tgg) -.- -851t0 +150°C Fig. 1 - Typjcsl outeut low (sink) current
LEAD TEMPERATURE (DURING SOLDERING): characteristics.
At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from case for 108 max. ..........c.cevuivnens +265°C
jﬁa‘nznv TEMPERATURE (13)%25°C I H
Ll ddiinl
i ii
"6 15] r
é,z ; H_jGATi» '0-SOURCE VOI.TIGE(V(E 5!5:5 5 g
STATIC ELECTRICAL CHARACTERISTICS % 0 v f il H HH
LIMITS AT INDICATED TEMPERATURES (°C) z Z. i jov 11 i
s H ssgasnatnisy
CHARAC- CONDITIONS | values at-55, +25, +125 Apply to D, F, K, H Packages | { = il i HH
TERISTIC Values at —40, +25, +85 Apply to E Package T 5 { T R
52 5V
Vo |Vin{Voo % s ol Al I
(V) (V) (V) 55 —40 +85 | +125 Min. TYP- Max. ° omfl‘u—?o«soung: VOLTAGE (svusiAv 9008 2420
- 0,5 5 5 5 150 150 | — 0.04 5 Fig. 2 — Minimum output low fsink) current
Quiescent characteristics.
Device - 0,10 10 10f 10| 300 300] - 004 10|,
fu"en::; - 0,15 15 20{ 20| 600 600 — 004 20 omA TO-S0URCE. YOLTAGE (YpS)—
oD ' — 0,20] 20 100 100 | 3000{ 3000 | — 0.08 | 100 % -
04 05| 5| 0.64] 061 ] 042 036] 051 1| -
Qutput Low
(Sink) Current} 0.5 0,10] 10 1.6 15 1.1 09 1.3 26 —
loL Min. 15 Jois]| 15| 42 a| 28] 24| 34| e8| -
i 4.6 0.5 5 {-0.64]-0.61 | —0.42|-0.36 [ -0.51 -1 — [mA
Output High
{Source) 25 0,5 5 -27 —-1.8 -1.3|-1.15| -16} -32| -
Current, 95 |o10({ 10} -16] 18] -11] —098| —13] -28] -
'OH Min.
135 0,151 15 | —-4.2 -4 -28] -24]| -3.4| 68| -
Output Voltage:l— 05} 5 0.05 - 010.05
Low-Level, - 0,101 10 0.05 - 010.05 Fig. 3 — Typical output high (source) current
VoL Max. characteristics.
0 - 0.15] 15 0.05 - 0[0.05]
o lpu( 0 5 5 4 95 4 95 5 DRAIN-TO-SOURCE VOLTAGE (VD§)—V
u — A . . — -i8 -10 -5 1]
Voltage: - 010! 10 9.95 10 - AMBIENT TEWPERATURE (Al 25°C HEEH T T
High-Level, : - 9.95 ll_‘|f|‘l_n||r1v|!|lvlornlﬁ1&v|‘llv_|‘r;r F
Vou Min. - 0.15] 15 14.95 14.95 15 -~ B o 'H I
i 3
0545| - | & 5 Z — 115 HE S
input Low H bai’s &
Voltage 19 - 10 3 - - HE R R ird H
VieMax. k5135 - |15 4 - - 4 ! i g
> v il Y £
Input High 0545] — 5 35 38 - — HiHH § ey »-M“ i 3
Voltage, 1,9 - 110 7 7 i B iEnsasy m i ”I ! .
Vyy Min. 1.5,13.5| - 15 11 11 — — LH { t [‘ i; 1 23
— - A R 3
npu urre — w20y 28321827
fyy Max. - 018 | 18 { 0.1 *0.1 1 = - 10 0.1} uA Fig. 4 — Minimum output high (source) current
characteristics.
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L
LOAD CAPACITANCE (C; )— pF 9rCS-M322
Fig. 5 — Typical time as a f of
load capacitance.
IMIENT TEMPERATURE { Ty )*25°C
=5V
SoppLY VOLTAGE (VoD
HHEETHIHTHH tH
e
© £ [ 0 100
LOAD CAPACITANCE (Cy )~ pF 0205-20719

Fig. 6 — Typical propagation deiay times as a func-
tion of load capacitance (Q output).

LOAD CAPACITANCE (CL) — pF

T
[AMBIENT TEMPERATURE (T, )e25°C }”
IHIT T
AEESRREEA) T
BT a1
FHE TR
et AN
T oL TAGE o)
supPPLY
ov
g sy
40 €0 80 100

92¢8- 29720

Fig. 7 — Typical propagation delay time as a func-
tion of load capacitance (carry output).

FWamenr TEMPERATURE (Tg )+ 23° i
- ettt 1 A
Hit- o/
x4 ©
R S s E i e
I 1S A 1
£ S 4 i
g - 7 U
Al
e S
£ %
: 4 pcais
s | 1 LA
$ e A L
=
e T € *30 oF — —1
c s pF e ]

o 4 [EE RIS

" i
' © w? w0 w0t
CLOCK FREQUENCY ( toy I—aHz 92C3-29721

Fig. 8 — Typical power dissipation as a function

of frequency.

Ji g2 *
12
»
BINARY / A
DECADE ijz
E ——e CE Ny
\_ﬁﬁ——-c
* { o
PRESET (]
ENABLE €
¢
P e
CARRY m@L e o ves a2
LK. 9
4 F/FI FIF2
® @
cL cL
S B i
1
4
ey ® ] EJ "
@ 1> — L
oL
*
cLock O 0
Qi Q2
TRUTH TABLE
Vfo
| cocdrelre| vfla|a
iF _____ i r X xlojoffo|1
o - — *ALL INPUTS ARE PROTECTED a_ T ol ilxld]e
b A 5 CO3/MOS INPUT PROTECTION % x TxTo i 1o
NETWORK o
v s V1 XxO|Q@NC
ss
92CL-28675RA1 s ixfrixjajan

Fig. 9 — Logic diagram.
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N SO WO T O s T e W s T O o B o Y o

I N N S WS Y N R N SN W Hat NS N S e S Sty A S M |
Q{1 4t T o e T T v
11 i [ ] [ [ [ A [N N ] [

Q T [ NS R Ty NN I R R M N S W SN B |
O T A S S O ot S R R B R B
Q LIS I T Y R Y R R R Rt e S A A AL AN IO A B |

] ! ! ] ! ! ] ! ] ! ] 1 { ] ] ) 1 [ ] ] t

CARRY QUY 1 I [ t ] [ [ . i ] o i ||
[ | [N [ [ P [ [ T S A | [ [

t 1 [} ] | ] i | ¢ | [} b t I i I ] ¥ 3 ) ] ' |

COUNT FS1 6T 1819 LI0HN 1621131141131 918171651413 12]110101HI5
e I T T T R B B

1 1 1 t 1 t ' I I i P i ' i i i i ) ' | 1 i 1

Fig. 10 — Timing diagram-binary mode.

s2CM- 719282

142



moeo o>

-

3Ne l— —————— _—l

CD4029B Types

"CLOCK UP” I s .
| Voo ||
] “CLOCK DOWN"
“cLock"
PE JL' I ,
EBERY 1 GD40H
Ee 04 439" QUAD 2 INPUT NAND GATE |
F/F4 . —_——— e ———— —
—_— 92CS-17193R2
L] ' )
Fig. 11 — Conversion of clock up, clock down
cL

input signals to clock and up/down
input signals.

The CD4029B CLOCK and UP/DOWN inputs
are used directly in most applications. In

Q3

DOWN inputs are provided, conversion to

applications where CLOCK UP and CLOCK I

St e AeTION the CD40298 CLOCK and UP/DOWN inputs
[ amvoec ¢ SINARY COUNT can easily be realized by use of the circuit
1{B/D} Q DECADE COUNT . .
2 in Fig. 11.
@ [ b | ot
v CD40298 changes count on positive transi-
PRESET ENAB .
ESRE [ o | ouaw tions of CLOCK UP or CLOCK DOWN
No couNTeR inputs. For the gate configuration shown
EARRY W (L) ! CLOCK TRANSITION below, when counting up the CLOCK DOWN
(CLOCK ENABLE) | 0 ADVANGE COUNTER input must be maintained high and conversely
TRANSITION when counting down the CLOCK UP input

azcL- 288730 must be maintained high.

Fig. 9 — Logic diagram (cont'd).

CLOCK fcL)

CARRY IN
(TUENABTE
UP/DOWN
BINARY/
DECADE

PRESET
ENABLE

B

Q
o2
hi !
Q

CARRY OUT

COUNT

I T T T R T T T T S (e O
(S I 1 [ [ 1 I I | 1 ] 1 1
.Lll_iLJILIHUULJLJLILJLHJLILH_HJIJl]l_ILI
{38 e T e s T e S T O S S S S S B
S T T N A A S T N TR U N AN SN AU A G S AU N
(AT T TR T o T T S T S
A U T T T R T Y I W N AL SN N B S S S ) [
[ ! [ [ b b [ [ [ 1 | ] 1
PRI TR NN NN SRR AN TN URN SN SO DU SV U SNV SO NV SIS SN S G A
T =
g TS T N RO U NN AU (N VRN NN NN OO S S AU SO PR S M L
[ | ! [ [ | [ [ [ [} - I
T T T S N S WO T T S SN SO TN A AN FUUN NN SN SR 1
I T =
[ T T R T OV TN (N U NN U SN RO RN SO SV SN NN DU . B
T N =
v 1 1 | L B | [ | 3 | LI | S | [
T v L v b b vt
1t 1 f [ S S Pt [ I D R N )t ] [ i
T L e e !
] I i 1 1 ] i t L ] ] ] i ] [} ! 1 | 1 | 1 | !
1 1 ] J [l i 1l 1 [} 1 [} ( i I
s v SR it N e O AR I SN NS S A S A A I R
[ T S I N ! |1 [ y ! 1 [ !
L) | 11 1 1 | ) L] 1o [ ( [ 1
[ B RS S R e I IO SO A R IR SSOR S A SR I [ |
P e m SR R SO T S S N A S S S S T T O R
1 ] [} 1 1 ( | 1 L ¥ [ 1 | [ i ] t ) |
P T T S NS AT S S S SO SOV I VO A S SR S DY N M e |
[ 1 i ! [ 1 ] [l [ [ [ ]
[ T T T T TR A TN I N TR N N A S A N S A R
: : I 1 : : | : 1t [ I t 1| o ; ‘ I [
151 1 lglglglqd (IR tolglegl
|o|1‘2|3|4|5le,7la|sla'7|6|5|4,!‘,zl||o|0|9|6(7
T S T T T T Y A Y (NN HEN (Y S N SN RN S R B R |

92¢CM-17193R3

Fig. 12 — Timing disgram-decade mode.
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CD4029B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input te. ty=20ns,

Cy_ =50 pF, Ry_ = 200 kQ

TEST CONDITIONS

LTS

CHARACTERISTIC UNITS
| voptv) Min.lyyp.luax.
Clocked Operation )
Propagation Delay Time: tpHL. 1PLH 5 — 1250 | 500
Q Output :g — 1: 3;8
5 — 1280 {560
Carry Output 10 — 1130 | 260
15 ~ | 951190 ns
5 — 1100 | 200
Transition Time: tTTHL tTLH 10 _ 50 | 100
Q Qutputs, Carry Output 15 — T 40 80
5 — | 90 {180
Minimum Clock Pulse Width, tw 10 - 45 | 90
15 - | 30| 60
5 -1 -11s
Clock Rise & Fall Time, t,CL, 1{CL** 10 -1 -115] us
15 -{ - 15
Minimum Setup Times, tg * 18 — ';g 348 ns
B/D or U/D LS e
5 2 41 -
Maximum Clock Input Frequency, foL 10 4 8¢ — MH:z
15 561 11} -
Input Capacitance, CiN Any Input _ 5|75 pF
Preset Enable
! _ v 5 - |235 470
Propagation Delay Time: tPHL. tPLH 10 — 100 [ 200
Q Outputs 5 = 801 160
5 - 320640
Carry Output 10 - | 1451 290
15 ~ (105} 210 ns
5 - | 65] 130
Minimum Preset Enable Pulse Width, tw 10 - 35| 70
15 ~ 125 %0
Minimum Preset Enable Removal “5) - 1: m
Time, tem * -
rem 15 - 1 40] 80
Carry Input
Propagation Delay Time: PPHL. tPLH 5 —_[170] 340
Carry Qutput 10 - 701140 | ns
15 -~ | 501100
Min. HOLD Time 5 -1 %] sof
ty*** Carry In 10 - 15| 30
15 - 1 12] 25
Min Set-Up Time 5 ~ {100} 200 ns
t*** Carry In 10 - 35| 70
15 - | 30| 60

* From Up/Down, Binary/Decode, Carry In, or Preset Enabie Control inputs 1o Clock Edge.
%% )¢ more than one unit 1s cascaded in the parailel clocked application, 1,CL should be made tess than or
equal to the sum of the fixed propagation delay at 15 pF and the transition time of the carry autput

driving stage tor tha

load. This

{>1 uF) between Vop and Vgg-

was made with a decoupling capacitor
***From Carry In to Clock Edge

920L-29722

Fig. 13 — Power dissipation test circuit.

Voo

- !

INPUTS

9205 27401R)

Fig. 14 — Quiescent-device current tast circuit.

Voo
INPUTS QUTPUTS
]
Vin -]
.
Mo -] .._?
° 4
v m -— T
-— =
NOTE:
vss TEST ANY COMBINATION
OF INPUTS
2S5 -27441R1

Fig. 15 — Input voltage test circuit.

A/

INPUTS

Voo NOTE
MEASURE INPUTS

° @ SEQUENTIALLY,
vss TO BOTH Vgp AND Vgg
CONNECT ALL UNUSED
INPUTS TO EITHER
Yoo OR Vss-

92¢5 27402

Fig. 16 — Input current test circuit,
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UP/DOWN

PRESET
ENABLE

CLOCK

BINARY/
DECADE

UP/DOWN

PRESET
ENABLE

cLocK

"PARALLEL CLOCKING"

BINARY/
DECADE

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in miis (10—3 inch/.

>
UPD PE 4 J» Jy g UPD PE 4 Jp J3 g UMD PE J) Jp J3 dg
— —_ -
T1 copso29 . 0——CT1I cosaoze TO OD————C|C1. cpeozs T 0—>
B/D CL Q) Qp Q3 04 B/D CL Q) Qp Q3 Q4 /0 cL @ Qp Q3 Q4
1 ! | -
>
* CARRY OUT lines at the 2nd, 3rd, etc., stages may have a negative-going glitch
pulse resulting from differential delays of ditferent CD40298B 1C's. These negative-
going glitches do not affect proper CD40298 operation. However, if the RY QU
signals are used to trigger other edge-sensitive logic devices, such as FF's or counters,
the CARRY OUT signals should be gated with the clock signal using a 2-input OR gate
such as CD40718.
"RIPPLE CLOCKING"
—b
-
UPD PE U Jp Jy Jg UMD PE 4 Jp vz g UMD PE 4 Jp Jx g
[ CcD4029 To. _EO ct CcD4029 To ‘[d T3 cD4029 Too—»
= =
B/0 CL 0, Qp Q3 Q4 8/D CL Q Qp Q3 Q4 8/D CL 9 Q; Q3 Gy
T 1/4 CD407IB 1/4 CO 40718 92CL- 284 76R1
>

Ripple Clocking Mode:

The Up/Down control can be changed at any count. The only restriction on changing
the Up/Down control is that the clock input to the first counting stage must be high.
For cascading counters operating in a fixed up-count or down-count mode, the OR

gates are not required between stages, and CO is connected directly to the CL input of

the next stage with Cl grounded.

Fig. 17 — Cascading counter packages.

o 0 20
|

80—

il

I
!

30—

Dimensions and pad layout for CD40298.

[l

=

L‘_ 4-10
10.102-0.250)

40 30 80 0

=

_105-13
(2.667- 2.870)

|

80 90

84-92
(2.134-2.336}

g2CM-29723R!

The photographs and dimensions of each CMOS chip

represent a chip when it is part of the wafer. When the

waler is separated into individual chips, the angie of

cleavage may vary with respect to the chip tace for
different chips. The actual gimensions of the isolsted
chip, therefors, may differ slightly trom the nominal
dimensions shown. The user shoufd consider a toferance

of —3 mils to +16 mils applicable to the nominal
dimensions shown.
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CD4030B Types
CMOS

Quad Exclusive-OR Gate

High-Voltage Types (20-Volt Rating}

The RCA-CD40308 types consist of four in-
dependent Exclusive-OR gates. The CD40308
provides the system designer with a means
for direct implementation of the Exclusive-
OR function.

The CD40308 types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H

Features:

® Medium-speed operation—tpy) , tp 4 = 65 ns (typ.) at
Vpp =10V, C| =50pF

= 100% tested for quiescent current at 20 V

m Standardized, symmetrical output characteristics

a5V, 10-V, and ]S-Vparametric ratings

‘m Maximum input current of 1 pA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C
®» Noise margin {over full package-temperature
range}:
1VatVpp= 5V
2V at VDD =10V
25V at VDD =15V
= Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘'Standard Specifications
for Description of ‘B’ Series CMOS Devices”

'U
o

) >
e
0 >

|

I3

I o "Moo o®
r

GBS jofe oo o)

%s M=G

x-c L=E

Vgs*7

vpp*le
92CS - 3005}

CD4030B
FUNCTIONAL DIAGRAM

suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY -VOLTAGE RANGE, (Vpp)

Applications:

= Even and odd-parity generators and checkers
= Logical comparators
= Adders/subtractors

{Voltages referenced to Vgg Terminal)

DC INPUT CURRENT, ANY ONE INPUT ...
POWER DISSIPATION PER PACKAGE (Pp):
For Ty = -40 to +60°C (PACKAGE TYPE E}
For Ty = +60 to +85°C (PACKAGE TYPE E)

For T, =-5510 +100°C (PACKAGE TYPES D, F, K) ..
For T = +100 to +125°C (PACKAGE TYPES D, F, K)

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

INPUT VOLTAGE RANGE, ALL INPUTS .............

-0.5t0 +20 V
-0.5to Vpp +0.5V

..................................... +10 mA

................................ 500 mW

m General logic functions

ForTy = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mW
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPES D, F, K, H . i e e -55to +125°C
PACKAGETYPEE ........covnivnenn.. .. 4010 +85°C TERMINAL DIAGRAM
STORAGE TEMPERATURE RANGE (Tstg) -85to +150°C Top View
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from case for 10smax. .........ccvvevvnrnnns +265°C
— ]
RECOMMENDED OPERATING CONDITIONS A —+ ' 14— Yoo
For maximum reliability, nominal operating conditions should be selected so that ® 8 —2 :32 [ :
operation is always within the following ranges: :2 ®g 1 : W e M-G@H
LIMITS c —s 0t LeE®F
CHARACTERISTIC UNITS b —8 o—F
MIN. MAX. Vss —17 8p—E
Supply-Voltage Range (For T = Full Package 3 18 v TOP VIEW o e saarsm
Temperature Range)
Voo
2(5.9, IZ)
I 1 3
4
el Eh =
Vss F o1 }—o:u,lo.m TRUTH TABLE FOR ONE OF
n FOUR IDENTICAL GATES
[ "q
5 j " A B J
A 1 0 0 0
16,8,13)
o 1 0 D
j" 0 1 1
Vss 1 1
Vss 0

Vss
*NPUTS PROTECTED E---%
BY COS/MOS AAA
PROTECTION NETWORK k k

'ss 92€5-30052

I = HIGH LEVEL
O =LOWLEVEL

Fig. 1 — Sch ic di
gates).

jag {1 0f 4 id
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STATIC ELECTRICAL CHARACTERISTICS

CD4030B Types

1

AMBIENT TEMPERATURE (Taj»25°C.

LIMITS AT INDICATED TEMPERATURES (°C) u Ts H b
CONDITIONS | Valuesat-55,+25, +125 Applyto D, F, K, H Packages N B o t !
CHARAC- Values at —40, +25, +85 Apply to E Package | T e s
TERISTIC Vo |Vin Voo 725 | e
(V) (V) | (V) [-55 [-40 (+85 ([+125 |Min. | Typ. |Max. |S H + H
Quiescent - 05) 5 1 ! 30) 30 - jo0.02 1 x st
Device - 010] 10 2| 2| 60| 6o - |o0.02 2|ual 59
Current, ipp | - 0,15] 15 4 4| 120 1201 = lo.02 3 e §
Max. - 020( 20 20 20! 600] 600[ - [o0o04 20 it i
DRAIN-TO-S0URCE VOLTAGE {vps)—V
°(“S‘_p"‘(‘) Low 04 |o05| 5| 064 061] 042| 038 051 1 - *
Ct:l:rem 05 0.10] 10 16 15 11 09 1.3 286 — Fig. 2 — Typical output Jow (sink) current
IoL Min. 15 [015| 15| 42| 4| 28] 24| 34| 68 - characteristics.
— — - — — _ [ JAMBIENT TEMPERATURE (7, ) =25°C T T
Output High 4.6 0,5 5 {—0.64]—-0.61]-0.42} —0.36| —0.51 1 - {mA i " i i i !
{Source) 25 0.5 5 -2 -18| —-1.3,-1.158( —-1.6{-3.2 — Ig 52101 f 1 % r%jr 2 _g‘ %‘}1—%—«4 F
Current, 95 [010[ 10| —16] —15] —1.1] 098] —13|-26 s
IoH Min. 135 |0,15] 15| —4.2| -4| —28] —24] —34]-68 5 e Ve w3 S
Qutput Voltage: |~ 05| 5 0.05 - 0 0.05 g
Low-Level, - 0,10 10 0.05 Z 0.05 H
VoL Mx. — Joas[ 5 0.05 - [ o Joos], | § Hii
Output Voltage:| — 05( 5 4.95 4.95 5 = % TR
High-Level, - 0,10} 10 9.95 995! 10 - it i
VOH Min. — 0.15 15 14.95 14.85 15 — DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
Input Low 0545 — 5 1.5 - — 1.5 Fig. 3 — Minimum output low (sink) current
Voltage, 19 — 10 3 - — 3 characteristics.
V| L Max. 15,135 - 15 4 — — 4 mmu-ro sounc: VOLTAGE (Vpg)—V
v AMBIENT rswsmwn: lw 25?’,—1—,—,1—1;3 T “,'HH—S
InputHigh | 0545| — | 5 35 35| - | - e .1
Voltage, 19 -1 10 7 7 - — t‘;_‘o:g
Vg Min. 15,135 — | 15 1 njl| - — HH t H
Input Current HHHH Hir m—". i %
11N Max. - o8| 18|01 [20.1 | 1| 1 [ - [£1075|s0.1 [pA| BRERSRE SRR g
HHHHH HH=2
e
eI i g
HH 8| 1 HHIH %
T FR
Fig. 4 — Typical output high (source) c:.;nenr
characteristics.
DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C; Input t,, tf =20 ns, DRAIN-TQO-SDURCE VOLTAGE (Vps)—V
Cg =50pF, Ry =200 KQ2 -5
AMBIENT TEwERAfuRE (m 25%%%?-{-}“ H
I H <
coNDlTloNs ~¥0-SOURCE VOLTAGE (VG -5V IE
H T 14 -
CHARACTERISTIC LIMITS UNITS R .3
Voo SR g
{v) Typ. | Max. : ahin H
5 140 280 ,i
Propagation Delay Time, tPLH: tPHL 10 65 | 130 ns :
15 50 | 100 i ;
5 100 [ 200 ig i IR
. ] : : its i 5
Transition Time, tTHL 'TLH 10 50 | 100 ns TSt NHE Bl E‘ﬂ:::" i } itz 5
5 o 8 iR iR R i
tnput Capacitance, Cin Any Input 5 75 pF Fig. 5 — Minimum output high (source) current
characteristics.
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CD4030B Types

9205~ 24322
Fig. 6 — Typical transition time as a function of
load capacitance.

LOAD CAPACITANCE {C),)

AMBIENT TEMPERATURE (T )= 25°C q‘f i ‘p‘ T
1 o T L T . b
HH 1
} paaa:
juguasy - T
- +
saas 2EREs! s
1 1
+ H
T T
H T e
H o H
iase M et
I %\_ﬂs.wnn‘
uppLY V! o
§ggs sutanaaugssan:
jabduanuuanans 1
HA +
T Wy
o8 T11
H1
HH Vo v
S88: HID T 1
T T
H }
It JURA L
50 80 100
LOAD CAPACITANCE (C()—pF 4,05 30013

Fig. 7 — Typic:al propagation delay time as a function
of load capacitance.

AMBIENT TEMPERATURE {7a )= 25°C T
2 LOAD CAPACITANCE (C| }*50pF 3 +
! S SE S risissaseaty:
= [HHEHESE R :
: HH &
H §astes 1
2 -t
g I T
.
% i !
- ! :
; :
:
Pt T
:
] T
0 15 20
SUPPLY VOLTAGE (Vpp)—V 92C8- 30094

Fig. 8 — Typical propagation delay time as a function
of supply valtage.

10°¢l AMBIENT TEMPERATURE (Ta}:25°C /
e
-
O
b <
s o
3
‘I_|0’—»
e %
z
S 1f
=S
g &
10 4
& & LOAD CAPACITANCE (€| 1+50 pf
2 —— e CL=iB pF
2,
8
Hd
o
-5 I D IO Y N B R S e |
2 4 68| 2 4 68 2 460 FEEKII) 2 4682
10" 102 [, o*

Ll
INPUT FREQUENCY (f1)~kHz s2c5-2140380
Fig. 9 — Typical dynamic power dissipation as a
function of input frequency.

oo t

INPUTS

&

Vss
92CS- 27401R1

Fig. 10 — Quiescent-device current
test circuit.

v,

(]
INPUTS
Voo NOTE
MEASURE INPUTS
° @ SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vsg
- CONNECT ALL UNUSED
INPUTS TO EITHER
Voo OR Vgg
Vss

9205 27402

Fig. 12 — Input-current test
circuit,

QUTPUTS
b

%

IXR K]

{ NOTE:
vgs TEST ANY COMBINATICN
OF INPUTS

9ICH-2TAMIRE

Fig. 11 — Input-voitage test

circuit.
300 4F
PULSE [—‘
GEN | 14 Ip, vop
— 2 3
3t Q. luF
—r 3 24 o I
Sy 0 4 kit {€
t s 10 e
6 9 4 L
I T
—:Vss =
92C5- 30098

Fig. 12 —~ Dynamic power dissipation test
circuit.

1.753-1.955)

92CS-35057

Dimensions and pad layout for CD4030BH.

Di i in par are in millimeters and

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the water. When the
waler is separated into individual chips, the angle of

are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mifs (10—3 jnch).

ge may vary with respect to the chip lace lor
different chips. The ectual dimensions of the isolated
chip, therefore, may differ slightly from the nominsi
dimensions shown. The user should consider a tolerance
o! —3 mils to +168 miis applicable to the nominal
dimensions shown.
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CD4031B Types

CMOS 64-Stage Features:
. . N ® Fully static operation: DC to 12 MHz typ. @ Vpp—-Vgg

stat'c Shlft Reglstel' =15V nﬁ:ul_j’
High-Voitage Types (20-Volt Rating) = Standard TTL drive capability on Q output ~wooE tolcowrol | 64 |

® Recirculation capability RECIRC | LouT.

® Three cascading modes: N oaTR
The RCA-CD40318B is a static shift register Direct clocking for high-speed operation Rl gLock g_t v
that contains 64 D-type, master.-slave flip- Delayed clocking for reduced clock drive requirements
fiop stages and one stage which is a D-tyr;; Additional 1/2 stage for slow clocks 2 :‘

ip-fl | ferred t 1
:rt\aaste;r flip-flop only {referred to as a ® 100% tested for quiescent current at 20 V ,;_,,.m
9l . . . ® Maximum input current of 1 A at 18 V Vop* 16 “bas"
The logic level present at the DATA input is over full package-temperature range; 100 nA :zs_'s',. Li2.19,04 2cs. 290388
transferred into the first stage and shifted at 18 V and 25°C B 263 -290330
one stage at each positive-going clock transi- m Noise margin (over full package-temperature FUNCTIONAL DIAGRAM
tion. Maximum clock frequencies up to range)
12 Megahertz (typical) can be obtained. Be- 1VatVpp=5V
cause fully static operation is allowed, infor- 2Vatvpp =10V
mation can be permanently stored with the 26VatVpp=15V ! INPUT CONTROL CIRCUIT TRUTH TABLE
clock fine in either the low or high state. The . .
CD4031B has a MODE CONTROL input .7 10V, and 15-V parametric ratings OATA | RECIRC. | MODE | ;T 1TO
that, when in the high state, allows operation ® Mests all requirements of JEDEC Tenta-
in “; ecirculating mode :fhe MODE CON tive Standard No. 13A, ““Standard Specifi- 1 X 0 1
er X - . . o @t
cations for Description of ‘B’ Series CMOS

TROL input can also be used to select be- Devices” P 0 X 0 0
tween two separate data sources. Register L. . X 1 ] 1
packages can be cascaded and the clock Applications: X 0 1 0
lines driven directly for high-speed qperation. = Serial shift registers
Alternatively, a delayed clock output (CLp) m Time delay circuits

is provided that enables cascading register
packages while allowing reduced clock drive
fan-out and transition-time requirements. A
third cascading option makes use of the Q'

output from the 1/2 stage, which is available RECOMMENDED OPERATING CONDITIONS

on the next negative-going transition of the For maximum reliability, nominal operating
clock after the Q output occurs. This delayed conditions should be selected so that

output, like the delayed clock CLp, is used operation is alwavs within the following ranges:
with clocks having slow rise and fall times. LIMITS

CHARACTERISTIC [ar UNITS
The CD4031B types-are supplied in 16-lead Min. | Max.

TYPICAL STAGE TRUTH TABLE

Duts CcL Data + 1
0 e 0
1 e 1
X o NC

TRUTH TABLE FOR OUTPUT FROM Q'
(TERMINAL S)

Supply-Voltage Range
(For Tpo=Full Package-] 3 18 \
Temperature Range)

hermetic dual-in-line ceramic packages (D
and F suffixes), 16-lead plastic dual-in-line
packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DG SUPPLY -VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vssil;erminal) ............................................. -0.5t0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS ... .. 05toVpp 0.5V
DC INPUT CURRENT, ANY ONE INPUT ...ttt et teiiiaaniianeetnaeainneennss 10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For TA =-4010 +60°C (PACKAGE TYPEE) .....covniuriiiiinrinireiaiaiiinaenannanannss 500 mwW

For T, = +60 10 +85°C (PACKAGE TYPEE) ............... Derate Linearly at 12 mW/°C to 200 mW

For Ty =-551t0 +100°C (PACKAGE TYPES D, F,K) ....ocoiiiiiiiiiiiiiiiiii e neeeens 500 mW

For Ty = +100to +125°C (PACKAGE TYPES D, F,K) ....... Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mwW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, F, K, H oottt i ciieee s -5510 +125°C

PACKAGE TYPEE ...ttt ettt e cciaaassnsns -40to +85°C
STORAGE TEMPERATURE RANGE (Ts‘tg) ......................................... -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.59 = 0.79 mm) from case for 10smax. ............c......... +265°C

Data + 64 CL Data + 64%
0 . 0
1 R 1
X / NC

1 = HIGH LEVEL 0= LOWLEVEL
X = DON'T CARE  NC = NO CHANGE

RECIRCU-
LATE
DATA IN2—]
CLIN :
e
Q

—
—

[ 16— vpg

2 151— DATA INt
3 “l—

4 13—

s i2f— N
6

7

L]

0 — hb—_

[
vss

10 — MODE CONTROL
#r+—cLp

TOP VIEW

NC=* NO CONMECTION
92C5 - 29063R1

TERMINAL ASSIGNMENT
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CD4031B Types

Al

[AMBIENT TEMPERATURE (TA}*25°C-
STATIC ELECTRICAL CHARACTERISTICS “WRIENT TEWPERATORE (Ta1:25 " I HE
I8 T jas
LIMITS AT INDICATED TEMPERATURES (°C) H S35 saseries: t
Values at -55, +25, +125 Apply to D, F, K, H Packages B HH 1
CONDITIONS Values at —40, +26, +86, Apply to E Package UNITS < GATE -T0-S0URCE VOLTAGE (Vgs)* /5
CHARACTERISTIC H
Vo {Vin{VoD *25 g T
) (V) {(v) | .~55 | 40 | +85 | +125 | Min. | Typ. |Max. 3 Hirhy :
Quiescent Device - 05] 6 5 5] 150 | 180 | ~ 004 5 2 “HHh :
Current, - 0.10] 10 10 10| 300 f 300 | - 004| 10| ,a 2 1oy
1
Ipp Max. 0.15] 15 20 20 | 600 ] 600 | — 004 20 g ; H
gy’
0,201 20 100 { 100 | 3000 | 3000 [ - 0.08] 100 g R
Output Low (Sink} 0.4 05{ 5 | 256 | 244 ) 168 144 | 2.04 4l - 3 sty
T
Current ig)_ Min. 05 ]o10] 10 | 64 51 aa]| 36| 52 104] - | s :
1.5 10,15} 15 16.8 16 1.2 9.6 13.6 27.2 — DRAIN-TO-SOURCE VOLTAGE (Vps)—V sacs.2enions
_ ) 0.4 05| 5 0.64 061 042 0.36 0.51 1 - Fig. 2 - Typical output low (sink)
Q.Q'.Cup 05 | 010] 10 1.6 1.5 11 0.9 1.3 26| — current characteristics (Q sink
16 [ 0,151 15 4.2 4 28 24 3.4 6.8 — mA current = 4X ordinate).
QOutput High {Source} 46 05| 5 064 {061 |~-042 | -036 }-051 -1 - T?FIHTR:E'TTE‘RATWE ”A"Zﬁ'f} %
Current, Igy Min. 25 | 05] 6 2 18 13]-115 § -16 | -32| — . SRR
Q.3 0. cLo 95 |010] 10| 16 | 15 ] 11| 09 | -1.3 [ -26] - i
" 19
135 | 015] 15 4.2 4 28] -24 | 34| -e8] - 2 H HHEHHT H
Output Voltage: - 05| 5 0.05 - 0o0s = AT WSS
Low-Level, - 0.10f 10 0.05 - 0]0.06 £ . H
Vo Max. 0,15} 15 0.05 - 0005 2 : H
QOutput Voltage: 05] 5 4.95 4.95 51 — e
High-Level, - 0,101 10 9.95 9.95 10] - §
Vg Min, - 0.15] 15 14.95 1495 ] — c H
Input Low 0.5,4.5 . 5 15 - - 15 £ aspfrt oV H :
Voltage 8] |0 3 S N _ R {
1L viex: 15,135 15 4 _ _ 4 v DREM-TO-SOURCE VOLTAGE {Vps)—V
Input High 0.5,4.5 - 5 3.5 3.5 — — 925 243098
Voltage, 19 10 7 7 - - Fig. 3 — Minimum output law (sink}
Vi Min. 15,135 -1 15 1 1 — current characteristics (Q sink
input Current current = 4X ardinate).
Iy Max. 0,18 18 | 0.1 0.1 1 £ - {#10-8% {01 | pA ORAN~TO-SOURCE VOLTAGE (Vgs)—v
, o B
AMBIENT TEMPERATURE ?nu-zs'c‘ ise HEH HH
H 44 b .“$$AHNJAJU}£ jui
GATE-TO VOLTAGE (vgs) 5
it m ﬁ‘ £t n{f i ﬂ‘i i
HEp T 388!
_______________ i 281 28805781
» e [+ 3 a4 . 139485763
t +: $esn:
|

MODE CONTROL

RECIRCULATE

*

{DATA 2 (N)

63 IDENTICAL
STAGES

# ALL INPUTS ARE

" cos
]E NET
¥ss

PROTECTED
/MOS PROTECTION
WORK

ar

Fig. 1 — Logic diagram.

92cu-290%3

anasus

i
1
i

It

LT HE

{__OUTPUT HIGH (SOURCE} CURRENTLL oH)—mA

92e5- zasz0Rs

Fig. 4 — Typical output high (source}

current characteristics.

DRAIN-TO-SOURCE YOLTAGE {VDS}—V

-18 10 =
AMBIENT TEMPERATURE (Ta)=25°C FHHF H
HHH  H A A e
AT OURCE VOLTAGE (Vgg)= -5 V.
HHH
1281 H
H s
~1ov asasase
T

QUTPUT HIGH (SOURCE) CURRENT(LOH)—ma

i

92cs-2832iR2

Fig. § — Minimum output high (source/

current characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T4 =259°C Input t,ty = 20 ns,

CD4031B Types

AMBIENT TEMPERATURE (T4)e25°C H

T
1

1

tpLy- CLOCK TO B

:
CL =50pF, Ry =200 k2 L :;":wwu 049
I TN TSN TRINIe
STC 2, s
CHARACTERISTIC TESTCONDITIONS | LIMITS units | R
Vopp(V!) Min. | Typ.| Max. 2 el sueewy vo\.T.A.ﬁ‘
Propagation Delay Time: 5 - |250 | s00 LRSI N RS
Clock to Q, tpH . tpLH: 10 - {110 | 220 ns < IS Esis
Clock to Q, tp_H 15 . - | 90| 180 ¢ R
= 5 - |190 | 380 - oot
Clock to Q', tPHL. tPLH: 10 B 80 160 52 i
Clock to Q, tppy. ns £2
15 - ] 65| 130 g5
k]
5 - 100 200 LOAD C::ACIYAIOCI (€ 1-pF  s2c5-30284
Clock to CLD 10 - 50 100 ns Fig. 6 — Typical propagation delay time as a function
15 - 40 80 of load capacitance (see table).
Transition Time, tTH L, tTH 1(5) - 128 fgg
(Any Output, except Q, tyyy ) 15 _ 20 80 ns
5 - s | 100 ——rmR v HE
Q tyHL 10 - 25 50 ns femocLeckTO O
R e ) Ty
P dHy
5 - 30 60 2 TEes SILITIA:
Minimum Data Setup Time, tg 10 — 15 30 ns _“"'?4 SUPPLY VOLTAGE (V
15 ~ 10 20 HlcHE
5 - [3 | eo g B A e
Minimum Data Hold Time, tyy 10 - |18 30 ns s =om
2 |- lelw
5 - 120 240 0 20 40 Com e [
Minimum Clock Pulse Width, ty 10 - 50 100 ns LOAD CAPACITANCE (CLpF  92cs- 30288
15 - 40 80 Fig. 7 — Typical propagetion delay time as 8 function
of load capacitance (see table).
Maximum Clock Input Frequency, 1(5) ; 1(4) - MHz
feu 15 6 12 | -
Clock Input Rise or Fall Time, 13 B B :ggg s
trCL. 'fCL. 15 — — 200
Input Capacitance, C)n
{Any Input) - 5 7.5 pF

“If more than one unit is cascaded in the parallel clocked application, t,CL should be mede less than or
equal to the sum of the propagation delay at 50 pF and the transition time of the output driving stage.
**Maxi Clock Frequeney for G d Units;

a) Using Delayed Clock Feature in Recirculation Mode:
1

f = where n = of packages
max (a1} CLp prop. delay + Q prop. delay + set-up time

b) Not Using Delayed Clock:
1

f =
max propegation delay + set-up time

Fig. 8 — Typical

time as a f ion of
load capacitance fexcept Q, t1py; ).

151



CD4031B Types

Fig. 9 — Typical transition time as a function of

AMBIENT TEMPERATURE (T4 17225°C BTAMBIENT TEMPERATURE T =
i ittt f*(u)-zs-c T [ #
L b A
. [ 13/
2 . T % roxt
1 8
] ! )
H R a4
£ HHHHH 5
= T o E
H et L & i«
- Ly oy A
14 &
sV s
3 2
E a
@ v
i = s H
z =t
€3 G 5y 4 4
HH
T
T
HH
T 1
20 40 60 80 100 48

LOAD CAPACITANCE (Cy pF

load capacitance (Q, tyyy )

19 100 " 10K
92C5-30256R! CLOCK INPUT FREQUENCY (fo ) —kHz g2cs-30287RI

Fig. 10 — Typical dynamic power dissipation as a
function of clock input frequancy.

Yoo
DA™ r §]° L s A °fe [ L2E s 6 )
MODE,
— — — I 4 10 CD4O3I 10 CD4OHB
SonTRGC !0 coeo3B T 0 CD403IB t 040318 03
— S (Y ! 12
RECIRC
= N = = =
cL oL cL cL
O TR - I -
CLOTK DRIVER
MODE CONTROL Yoo * RECIRCULATION
GND = NEW DATA 92C% - 29063
Fig. 12 — Cascading using direct clocking for high-speed operation
fsee clock rise and fall time requirement).
Voo
DATA Iig - ors g oris 5 3 a
MODE
- - 4031 10 CD40318
ConRG|'0 cosoB two cp40318 T—{»o c040318
) 2 ) 2 —{ s 2 ' 9 2
RECIRC = = I = I
< w Clp TCL ICLD TCL co oo T clp [cL [ crocx
| - DRIVER
DELAYED —— — _
CLOCK
TO CLOCK (172 -CD4A0I3B) * FOR RECIRCULATION MODE ONLY. MODE CONTROL: Vpp = RECIRCULATION
NEW DATA - D Q 3 FF 1O DELAY DATA UNTIL GND = NEW DATA
INTO FiRST . FIRST REGISTER DELAYED CLOCKING
REGISTER fe HAS OCCURRED
-— —- ———CL 9205 -29062R !
Fig. 14 — Cascading using delayed clocking for reduced clock drive requirements.
Voo
DATA ' ' '
— 15 5Q 15 5Q —15 5£>~AA—D—|5 5 Q
MODE
4a e o |
ConTRGL |10 coao3e t 10 c040318 - T_ 10 C0403iB 10 CD40318
i ! i L3 1 2 Q
= oL = cL = ICL = oL
o .
CLOCK DRIVER
MODE CONTROL  Vpp * RECIRCULATION
~29064
GND : NEW DATA 920 - 2906

Fig. 16 — Cascading using half-clock -pulse delayed data output lO'I to permit
use of slow rise and fall time clock inputs.

[

NOTE:

';Vu'

92CS-302%8

PGAs1gL iP6.2x oE

Fig. 11 ~ Dynamic power dissipation test circuit.

v,

INPUTS

(oo

92¢5- 274011

Fig. 13 ~ Quiescent-device-

current

Voo

test circuit.

INPUTS

Voo -—

° @ *

Vss -
-~

NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vg AND Vgg:
CONNECT ALL UNUSED
INPUTS TO EITHER

Vss

Vpp OR Vgg-

92¢3- 27402

Fig. 1§ — Input-ieakage current.

92C5-27441R)

QUTPUTS
-

%

|-
-
-

v§g

NOTE:
TEST ANY
COMBINATION
OF INPUTS

Fig. 17 — Input-voltage test circuit.
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CD4031B Types

91-99
(2.311-2.515)

[o I

[__ 4-10
(0.102-0.254)
136 - 144 —

(3.454-3.658) 92CM- 30259RI

Dimensions and pad layout for CD40318.

Oimensions «n parentheses are in millimeters and The photographs and dimensions of each CMOS chip
are derived from the basic inch dimensions as in- represent & chip when it is part of the water. When the
dicated. Grid graduations are 1 muls (10—3 inch}. waler is separated into individual chips, the angie of

cleavage may vary with respect to the chip face for
ditlerent chips. The ectual dimensions of the isolated
chip, therefore. may differ siightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
aimensions shown.,
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CD4032B, CD4038B Types

CMOS
Triple Serial Adders

High-Voltage Types (20-Volt Rating)
Positive Logic Adder — CD40328
Negative Logic Adder — CD40388

The RCA-CD4032B and CD4038B types
consist of three serial adder circuits with
common CLOCK and CARRY-RESET in-
puts. Each adder has provisions for two
serial DATA INPUT signals and an IN-
VERT command signal. When the com-
mand signal is a logical ‘1", the sum is
complemented. Data words enter the adder
with the least significant bit first; the sign
bit trails. The output is the MOD 2 sum of
the input bits plus the carry from the pre-
vious bit position. The carry is only added
at the positive-going clock transition for the
CD40328 or at the negative-going clock for
the CD4038B, thus, for spike-free operation
the input data transitions should occur as
soon as possible after the triggering edge.

The CARRY is reset to a logical “'0"" at the
end of each word by applying a logical “1"
signal to a CARRY-RESET input one-bit-
position before the application of the first
bit of the next word.

The CD4032B and CD40388 types are sup-
plied in 16-lead hermetic dual-in-line ceramic
packages (D and F suffixes), 16-lead dual-in-
line plastic packages (E suffix), 16-lead
ceramic flat packages (K suffix), and in chip
form (H suffix).

CD4032B, CD4038B
TERMINAL DIAGRAM

Voo
a3
83
az
8z
81
Al
SuM 1

UM S
INVERT 3
€LOCK

M2
INVERT2
CARRY RESET
INVERT |
vss

i

2
3
.
s
6
7
8

TOP VIEW ,¢5 24a7am1

a 10
8- ADDER 9
NveRtY, L i Sum |
Features: a3
s mv(avaz 35 ! a0gER = SuM 2
® |nvert inputs on all adders for sum complementing 4 1
applications
& Fully static operation . dc to 10 MHz (typ.} a3 2—rH
@Vpp =10V wvend S sogen | s
u Si . 2
Single-phase clocking canmy neseT & T

® Standardized, symmetrical output characteristics

& 100% tested for quiescent current at 20 V

® 5.V, 10-V, and 15-V parametric ratings

= Maximum input current of 1 uA at 18 V
over full package-temperature range;

V558
Yop *16

CD4032B, CD40388
FUNCTIONAL DIAGRAM

920517683

100 nA at 18 V and 25°C
= Noise margin (over full package-tempera-
ture range)
1VatVpp=5V
2V at VDD =10V
25VatVpp=15V
® Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘“Standard Spacifications
for Description of ‘B’ Series CMOS Devices”

Applications:

@ Serial arithmetic units

® Digital correlators

® Digital datalink computers

m Flight control computers

® Digital servo control systems

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY -VOLTAGE RANGE, (Vpp)

(Voitages referenced to Vgg TOrminal) . .........oeeummennmenninrenneninrereceres -0.5t0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS . . -05t0 Vpp *0.5V

DC INPUT CURRENT, ANY ONE INPUT .. .iiitianin i aain it nnaracnnnes +10mA
POWER DISSIPATION PER PACKAGE (Pp):
For Ty = -40to +60°C (PACKAGE TYPEE) ......covcvneierinaninnss evaenrerer e, 500 mW
For Ty = +60t0 +85°C (PACKAGE TYPE E})
For T =-55t0 +100°C (PACKAGE TYPES D, F, K} ...cvvviainiiiiemmaiiiinnnceneaaiaeiey 500 mw
For TA = +100 to +126°C (PACKAGE TYPES D, F, K) ....... Derate Linearly at 12 mW/° C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
For Tp =FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .......... beeaaias 100 mW

OPERATING-TEMPERATURE RANGE (TA):

PACKAGE TYPES D, F, K, H -5510 +125°C

PACKAGE TYPEE .....iiiiieeiinavaninnennnnns 40 to +85°C
STORAGE TEMPERATURE RANGE (Tggg) - -vcorsncnneenssesssssreeaneesmnsers -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 = 1/32 inch (1.59 + 0.79 mm) from case for 108 MaX. «........oovrerececree +265°C

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Unless Otherwise Specified

For maximum reliability, nominal operatirig conditions should be selected so that operation
is always within the following ranges.

CHARACTERISTIC Vpp | Min. Max. { UNITS
Supply Voltage Range (at T = Full Package-Temperature
Range) 3 18 \
5 — 25
Clock Input Frequency, foL 10 - 5 MH2z
15 - 7.5
] - 500
Clock Input Rise or Fall Time, t,CL, x;CL 10 — 500 us
15 — 500
Data Input Set-Up Time, R 12 zgg -
Clock to A or B Inputs SU 15 60 - ns
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CD4032B, CD4038B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C) :
CHARAC- CONDITIONS | values at -55, +25, +125 Apply to D, F, K, H, Packages | |
TERISTIC Values at —40, +25, +85 Apply to E Package T
+25 S
Vo ViN |VDD
v) (V)| (V)| -65 | —a0 | +85 |+125 |Min. | Typ. |Max.
) - 05| 5 5 5 150] 150 - 0.04 5
Quiescent
Device - 0,10| 10 10l 10{ 300] 300 — 0.044 10},
Current, - 0.15| 15 20/ 20| 600| 600| — 004 | 20
Ipp Max.
- 020| 20 { to0| 100 | 3000] 3000] _ 0.08 | 100
05| 5| 064] 061 | 042| 036 051 1] -
Output Low 04
{Sink} Current| 0.5 o10l 10| 16f 15 190 09| 13| 26) -
loL Min. 15 |o015] 15 | 42 al 28 24| 34| e8| -
. 46 05| 5|-064]-061|-042{-036|-051 ~1] - |[mA
Output High
{Source) 2.5 05( 5 -2 -18| -13{-1.15[ —16 -3.2] -
Current, 95 |o010{ 10| -1.6] —1.5| —1.1] —09| 13| -26[ -
IOH Min.
135 1015] 15 | —42f -4 | —28] -24] _34] 68 —
Output Voltage:] 0.5 5 0.05 — 0[00s
Low-Level, - 0,10} 10 0.05 — 0]0.05
Vor Max. — Joas| s 0.05 - oloos|
Output - 05| 5 4.95 4.95 5] —
Voltage: _ 9.95 1 _
High Cevel, 0.10] 10 9.95 0
Vay Min, ~ 0.15{ 15 14.95 1495 15| —
0545| — 5 15 _ — 115
Input Low
Voltage 1.9 - 10 3 — _
VicMax.  h5135[ - [ 15 4 - -1 aly
Input High 0545 - 5 35 35| - | -
Voltage, 1,9 - 10 7 7 - -
VieMin B 38— 18 1 11 -] -
fnput Current | 1518 (18 |20 | =01 | +1 | £1 | — [¢10-5] 01| ua
||N Max.
*a, ol ADDERY  ~ T T T T T T T T T T T T e e 1‘
[ S & 10 S
el i 2
‘ —L [ ] ] [+ WORD |sWORDZ  sfe—-~ WORD 3+WORD 4 -
. s B ‘ |
: I~ oL ol - ! . L
i}j | el LT P
. ! i e LU U U Uy ooy !
| — ! INVERT H .
o S —— e B Gy

B> § TR T

le - TRUE suM COMPLEMENTED SuM - —+|
TO WORD { 0.0111100 = +60 WORD 3 11011041+ ~37
* ADDERS WORD 2 0.0110010 = +50 WORO 4 11001110730
cLock 3 283 0110110 =+110 10101001+ ~87

s2cs - mez
Fig.2 — CD40328 timing diagram.
Vss
* AL INPUTS ARE PROTECTED
BY COS/MOS PROTECTION
NETWORK
92CM-29082R2 ‘

Fig.1 — CD4032B logic diagram of one of three serial adders.

155



CD4032B, CD4038B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, Input t,, t; =20 ns, AMBIENT TEMPERRTURE TTal-25°C [ HITHILTHIHRES
=50 pF, Ry = 200 k2 s Bl HE it i it
L i ¢! IEHERIIERILILILLE
Buofhib F 3R ERER SRS FRER] B2
CHARACTERISTIC TEST CONDITIONS " LIMITS UNITS s HE I
VppiV) Min.| Typ.| Max. 3 - : ;
K 7 aseess!
Propagation Delay Time: tpy(, tpLH 5 - | 260 | 520 S
A, B, Carry Reset, or Invert Inputs to 10 — | 120 240 ns 2
Sum Qutputs 15 -} 90180 3 ! {
5 — | 325 650 £ S
Clock input to Sum Outputs 10 — | 175 }350 ns ° H
15 — | 150 |300 S [ [
DRAIN-T0-50URCE VOLTAGE (Vp§)—V
5 — | 100 {200 Fig. 5 — Typical output low (sink) cu,rz:;:: "
- . . ig. 5 — Typi utput iow (s
Transition Time: tyy . tT(H 12 - i?) ";g ns characteristics.
Minimum Data Input Setup Time, tgy 1(5) N R b [
Clock to A or B Inputs - 50 | 8 ns b H
15 -] 40| 60 P HH
5 25 | a5 | - £ Hi sssss
Maximum Clock Input Frequency, for 10 51 10| — |MHz e HHH
15 75| 15 | - S ot
5 -1 - |50 : o
Clock Input Rise or Fall Time, t.cy.tycL * 10 - — {500 us H s
15 — - 1500 5 ]
Input Capacitance, CIN (Any input) - 5|75 pF Ch b :{v§ 8 tH
* If more than one unit is cascaded t | should be made less than or equal to the sum of the transition time onas- T0- sounce vourace ‘VDS’—

and the fixed propagation delay of the output of the driving stage for the estimated capacitive load. | Fees zeaom
Fig. 6 — Minimum output low (sink) current

characteristics.

DRAIN-TO-SOURCE voUAGE tvpg)—v

-5

AMBIENT rsm’cnnuw:(u) za'ctﬂﬁ“”‘” T
Liad i dibies te TTHTHIE

GATE TO-SOURCE VOLTAGE (Vgg)s-5v T

~ ROOERY

s 02
.98
v

i it R ] R
& RS istsi s E IR IR AN :

OUTPUT HIGH (SOURCE} CURRENT(LOH) ~mA

1 :
1 :
+
o Sl R ] st e
e
* 283 M 1 .t - r-‘_ pe + 4‘—“4 ++
cLoeK W J t ]r H 88 t 1 £ %*F’g
Vs Fig. 7 — Typical output high (source) current
* o
ALL INPUTS ARE PROTECTED ristics.
8Y COS/MOS PROTECTION characterist
NETWORK
92CM-29083R1 . DRAIN-TO-SOURCE VOLTAGE (Vps)—V
Fig. 3 — CD40388 logic diagram of one of three serial adders. -10 -5
3 AMBIENT Tsw:mruwz (TA) =25 ¢ HHHHHT HH
b R
HHHHHHHHHH P <
GATE -T0 - SOURCE VOLTAGE (Vgg)s -5 V. £
be— - WORD |+ WORD 2 -~ +}e—— WORD 3+ WORD 4 - Lt T PEpe LR 0
HE H 3
HHH R B 4
I T T T san: *1
A ; - i i s Retamnits g
B 1 H &
s _ L4 — ] H it } g
{ Hi g
o MU UL i L EH SRR Dovi 3
+H n @
INVERT T HF SHATHH s
ETT R i s LA z
CARRY =3
RESET — Sall2EasIzRIREEasS B i @
suM __] T e e T ey H i rgess -]
7 - - + - x
B2 ER AT LR RE AR } 5
le-——— TRUE SUM - - --wle-- COMPLEMENTED SUM ; o SEssadiesl i 5
1250220800000 Banay v T =
| 11000011 =6} WORD 3 0.0100100 = +36 e .]:; | 2 133! 5
WORD 2 1,100 1101 2-51 WORD 4 0.0110001 =449 }}fH i 133; Hi I;l,“ H }H? °
1.0010000 »~if2 0.1010101 =+68 acs 2evzinr
o szcs-mizim Fig. 8 — Minimum output high (source) current
Fig.4 — CD4038B timing diagram. characteristics.
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[ AMBIENT TEMPERATURE (Tp)=25°C 1311~
- S |

— +

o

T T
AMBIENT TEMPERATURE (Ta)»23°C O 1
232 L ! iomRmsenaREaE
i3 He e HT
I B HrH ]
L
Y oonc i
iz uPPL T
o T ERase
wo > + +
T T
% SN T T
< et
X3 o4 o
&3 o
»-: 10 V'
g: 5y 1
T
A
HHHHT
HHHH ;
R T
HHHH HHH A HHEH Htr
20 40 60 100
LOAD CAPACITANCE (CL)—DF
92CS-~ 30344
Fig. 9 — Typical transition time as a function of Fig. 10 — Typical propagation delay times as a
L
load capacitance. of "";d pa (A, 8,
carry reset or invert to SUM).
1 Vw
2
PUL SE| 3
GEN. ! « 1NPUTS OuUTPUTS
[ ] s ViH
Y a .
EY ? 10 °
e ::1 8 9 M8 <
— T
ne NOYE:
Tvss Vss TEST ANY COMBINATION
OF INPUTS
PGI"CL
,62_'_zCL 92¢8-30342 92¢5-27041R1

Fig. 12 - Dynamic power dissipation test
circuit.

Fig. 13 — Input voltage test circuit.

Vss
205 2ra0im)

Fig. 15 — Quiescent-device current test circuit.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10— inch).

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
waler is separated into individue! chips, the angle of

POWER  DISSIPATION (P

BpF

=50 TF M“F
!

2 4
I 102 03 04 108
CLOCK INPUT FREQUENCY (5¢)— kHz

92C5-30341
Fig. 11 — Typical dynamic power dissipation as a
function of clock input frequency.

¥Yop NOTE

MEASURE INPUTS

SEQUENTIALLY,

¥

ss TO BOTH Vpp AND ¥gg:

CONNECT ALL UNUSED
INPUTS TO EITHER
Yop OR Vg

92¢5- 27802

Fig. 14 — Input current test circuit.

70-78

cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore. may differ slightly from the nominal

dimensiona shown. The user shouid consider a tolerance Y

(1.778-1.981)
92CM-30343

and pad layout for CD40328H, dimensions and pad layout for

of —3 mils to +16 mils licable to the

dimensions shown.

CD4038RH are identical.
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CD4034B Types
CMOS 8-Stage Static

Bidirectional Parallel/Serial

Input/Output Bus Register

High-Voltage Types (20-Volt Rating)

The RCA-CD4034B is a static eight-stage
parallel-or serial-input parallel-output regis-
ter. 1t can be used to:

1) bidirectionally transfer parallel informa-
tion between two buses, 2} convert serial
data to paratiel form and direct the paraliel
data to either of two buses, 3) store {recircu-
late) parallel data, or 4) accept parallel data
from either of two buses and convert that
data to serial form. Inputs that control the
operations include a single-phase CLOCK
{CL), ADATA ENABLE (AE), ASYNCHRO-
NOUS/SYNCHRONOUS (A/S), A-BUS-TO-
B-BUS/B-BUS-TO-A-BUS (A/B), and PAR-
ALLEL/SERIAL (P/S).

Data inputs include 16 bidirectional parallel
data lines of which the eight A data lines are
inputs {3-state outputs) and the B data lines
are outputs {inputs) depending on the signal
levet on the A/B input. In addition, an input
for SERIAL DATA is also provided.

All register stages are D-type master-slave
flip-flops with separate master and stave
clock inputs generated internally to allow
synchronous or asynchronous data transfer
from master to slave. Isolation from external
noise and the effects of loading is provided
by output buffering.

PARALLEL OPERATION

A high P/S input signal allows data transfer
into the register via the parallel data lines
synchronously with the positive transition
of the clock provided the A/S input is low.
If the A/S input is high the transfer is in-
dependent of the clock. The direction of
data flow is controlled by the A/B input.
When this signal is high the A data lines are
inputs (and B data lines are outputs); a low
A/B signal reverses the direction of data flow.

The AE input is an additional feature which
allows many registers to feed data to a
common bus. The A DATA lines are enabled
only when this signal is high.

Data storage through recirculation of data in
each register stage is accomplished by mak-
ing the A/B signal high and the AE signal
low.

sI

AE
STEERING
A7 LosIc
ars
IS —
cL

sI
At QB

Applications:

m Parallel input/Paraliel Output, st
Paralfel Input/Serial Output,

Serial Input/Parallel Output,

Serial Input/Serial Output Register

Shift right/shift left register

Shift right/shift feft with parallel loading
Address register s O B

Buffer register 92CS-29108
Bus system register with enable parallel Functional Diagram

lines at bus side

3
p—  STAGES

1111

4 DATA LINES
8 DATA LINES

® Double bus register system

u Up-Down Johnson or ring counter Features:
m Pseudo-random code generators -

| ]

Bidirectional parallet data input
®m Parallel or serial inputs/parallel outputs

8 Asynchronous or synchronous parallel
data loading

Paratlel data-input enable on A" data
lines (3-state output)

Data recirculation for register expansion
Multipackage register expansion

Sample and hold register (storage,
counting, display)
= Frequency and phase comparator

SERIAL OPERATION

A tow P/S signal allows serial data to transfer
into the register synchronously with the
positive transition of the clock. The A/S in- Fully static operation dc-to-10 MHz (typ.)
put is internally disabled when the register is atVpp=10V
in the serial mode {asynchronous serial opera- & Standardized, symmetrical output
tion is not allowed). characteristics
m 100% tested for quiescent current at 20 V
5.V, 10-V, and 15-V parametric ratings
Maximum input current of 1 uAat 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
® Noise margin {over full package-temperature
range):
1VatVpp = 5V

The serial data appears as output data on
either the B lines {(when A/B is high} or the
A lines (when A/B is low and the AE signal
is high}.

Register expansion can be accomplished by
simply cascading CD4034B packages.

The CD4034B types are supplied in 24-lead 2VatVpp=10V
dual-in-tine ceramic packages (D and F suf- 25VatVpp=15V
fixes), 24-lead dual-in-line plastic packages m Meets all requirements of JEDEC Tentative
(E suffix), 24-tead ceramic flat packages (K Standard No. 13A, *‘Standard Specifications
suffix), and in chip form (H suffix). for Description of ‘B’ Series CMOS Devices”

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY -VOLTAGE RANGE, (Vpp)
(Voltages referenced to Vgg Terminal) .

INPUT VOLTAGE RANGE, ALL INPUTS .

....................................... -0.5t0 +20V
-0.5t0 Vpp +0.5V

DC INPUT CURRENT, ANY ONE INPUT ...ttt i tsee e +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ty = -40 to +60°C (PACKAGE TYPEE) o vrienaaeeiaeninentnanannsiannsasanenens 500 mwW

For Ty =+6010 +85°C (PACKAGE TYPEE) ............... Derate Linearly at 12 mW/°C to 200 mW

For T, = -56 to +100°C (PACKAGE TYPES D, F, K} ceiiniriniiiiainiiircneiiienaaannanns 500 mwW

For T = +100 to +125°C (PACKAGE TYPESD,F,K) ....... Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

For Ty = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ............coooee 100 mW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, FL K, H Lottt ir e e -55 to +125°C

PACKAGE TYPEE ...ttt sttt iestrt st —40to +85°C
STORAGE TEMPERATURE RANGE (Tggg) +«vvvvverrresreeansioneinnernniiennees -85 to +160°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 % 1/32 inch (1.59 + 0.79 mm) from case for 10SMax. .............oeviivnns +285°C
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RECOMMENDED OPERATING CONDITIONS at Ta = 259C, Except as Noted.

For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

: Vpp LIMITS
CHARACTERISTIC ™) in Mo UNITS
Supply-Voltage Range {For Ta = Full Package- 3 18 v
Temperature Range)
Data Setup Time, tg 5 160 —
Serial Data to Clock 10 60 - ns
15 40 —
5 50 -
Paralle!l Data to Clock 10 30 — ns
15 20 —
5 350 —
Clock Pulse Width, ty 10 140 - ns
15 80 —
5 2
Clock Input Frequency, foL 10 dc 5 MH2z
15 7
Clock Input Rise or Fall Time, t,CL, t;CL* 5,10, 15 - 15 us

*If more than one unit is cascaded t,CL should be made less than'or equal to the sum of the transition time
and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.

P/s

%

A/S

:D{im
CLm

»* NETWORK
cmch-D&
9¢C5-.9109R}
Fig. 1 — Steering logic diagram.
FLIP-FLOP TRUTH TABLE
INPUTS OUTPUT
EEM ﬁs D Q
~\_ v 0 0
/ N 0 0
-\_ _/— 0 INVALID
CONDITION
/" e x 0
N ~N 1 1
/ N 1 1
—\_ ‘-/— 1 INVALID
CONDITION
1 = High Level 0= Low Level X = Don't Care

Voo

Vss

* INPUTS PROTECTED BY
COS/MOS PROTECTION

CD4034B Types

5" OR *a*

oara
QUTPUTS

92¢5-20077

Fig. 2 — Asynchronous operation propagation
delay time and transition time.

tr CL—=f

cLocK
INPUT

»
wPuT S
Bkl

TsuH

ouTPUT

* \NPUT REFERS TO ANY OF THE “A"GR "B" DATA INPUTS, A" ENABLE,
SERIAL INPUT, 478, P/S, OR A/5 INPUTS

*® 1 SLH AND tSHL ARE SET-UP TIMES
92C5-20078

Fig. 3 — Synchronous operation propagation
delay times, transition times, and
set-up times.

eoor MM LALLM UL UL
N

e L. M
s
a [ !
s e N

SERIAL
Tara

221

| A DAYA i
el LS dRE o

uTPUTS

8 DATA LIMES ARE OUTPUTS
2cm- 19198

Fig. 4 — Timing diagram.
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CD4034B Types

STATIC ELECTRICAL CHARACTERISTICS

-]

o U AMBIENT TEMPERATURE (TA)= 25"
LIMITS AT INDICATED TEMPERATURES (°C) N U cyansnaaxzansasnanasansnnen:
E T THIT 1T T
CHARAC- CONDITIONS | values at-55,+25, +125 Apply to D, F,K,H Packages | | L, e }
o T
TERISTIC Values at —40, +25, +85 Apply to E Package T £ KTE-TO-SOURCE VOLTAGE (Vgg)*13 v
! t
S & o5 t
Vo Vop EE :
g
(V) V) +85 |+125 Max. 3 208
FR:
Qui - 5 5 150 5 s Lo
uiescent B
Device - 10 10 300 10},a £ wof
2
Current, . 15 20 600 20 5 STy
'DD Max. T
- 20 100 | 3000) 3000 100 Hg |
0.4 5 061 036 _ DRAIN-TO-SOURCE VOLTAGE (Vps)—VY s2c5- 2031883
OU‘P“‘ Low Fig. 5 — Typical output low (sink)
(S'nk)(_:u"em 05 10 15 09 - current characteristics.
toL Min. 15 15 4 24 - —[AMBIENT TEWPERATURE (Ta)+25°C I,
. 4.6 5 |-0.64{-061 | —0.42]-0.36 — [mA |« -
Qutput High £ H
{Source) 2.5 5 -1.8 -1.3]-1.15 - L
Current, ” _ Rl eaas= 83
o Min. 9.5 10 ~1.5 09 E’lz P
135 15 —a| —28[ -24 - § i :
k'3 aRuen;
Output Voltage:l - — 5 0.05 0.05 z HHiovEr g
: 2 PR T
5 E3
Low-Level, - 10 0.05 0.05 S
Voo Max. 5 H
- 15 0.05 0.05( %2 i
Output - 5 4.95 5| - T L e e e
xi(Jg'rl]aEei | _ 10 9.95 10 DRAIN-TO~SQURCE VOLTAGE (VDs)—V N
-Level, e A ;
Vo Min, — 15 14 95 151 — Fig. 6 — Minimum outpur!o?v {sink)
H current characteristics.
05,45 5 1.5 1.5 DRAIN-TO-SOURCE VOLTAGE (Vpg)—'
tnput Low - T
Voltage 1.9 0 3 AVSIERT YEWPERATURE A 25 O
V Max GATE-TO-SOURCE VOLTAGE (Vgs)=-5V % %
iwMax.  h513s 15 4 4|y Serme ey {
s T T
R b d
Input High | 9:54:5 5 35 - HHEHH i g
t T T @
Voltage, 19 10 U - T H
VinMin. - 75335 15 1 - i o o8
2,19 P Tt Ho e
Input Current * ! B =3
nput Curren _ T He : 2
aTN Max. - 18 101 | 01 | 3 1 +105 | 0.1{ pA S R 3
i oy H
1 i H
3-State saaisstesdies: 5
T BREREANRESEDN T
Output e R q°
—4 AT T P I L SR auE B 3 T
Leakage 0,18 18 |#0.4 12 | £12 +10 0.4 uA secs-sasions
Fu"en’& Fig. 7 — Typical output high (source)
QuT Max. current characteristics.
* All inputs except A and B Lines.
AMBIENT TEM {Tal"25%C i ? ==
. PR b A H T i
RAIN-TO-SOURCE VOLTAGE )~V EE‘ ﬂ—ﬁt‘m FH H‘i”ﬂ‘m‘% %%:‘L:L e :
SR T-S0uE YTt~ R
R R : 4 e
AWBIENT TEWPERATURE (Ta1+28" a £ §SOHHTT T e
b H 5 Zs s ey
GATE -~TO - = T B EEERE SRS
el 7 foni e
B : E f3 HHE e e Ge e
2 | gaooly : TR jusas
E 3 e RN O ‘ i
i & & 3000 HH H
g 23 oI S -~
b & i P Td =
3 H i jpresaasnos: et
T £ g3 ; o
L 3 3 3 T + % RN
sEciii Ll e
L b § AR : H
11 [ 20 30 40 50 60 80 90
T { :'{( :i I t:—, LOAD CAPACITANCE (Cy)—pF gacs-30i52
e asennsuanasssaassnant T 3 Fig. 10 — Typical propagation delay time as &
T T Ry ° function of load capacitance [A{8)

92€8-2432082

Fig. 8 — Minimum output high (source)

current characteristics.

92524322

Fig. 9 — Typical transition time as a function

of load capacitance.

parallel Data Input to B(A)} paraliel
Data Output, synchronous or
asynchronous].
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CD4034B Types

e ONE OF EIGHT STAGES P awercur reweenurine marase [T t
'_ t T‘ 2 —I—* - l‘ S S I~ i ‘ -
I l 210° s ;
| ) s g—lf—P i i AI f
| vop | 1 S ! | 1 Ky Alj 7] |
| & AT T TISAS !
l :J I Bl AL
| [ 3 TS A LT H
s | | £ '7'?1"[’ SA Ly 7] ~——cies0pF| [T]
PROTECTION NETWORK g ¢ o i ~=—C_=150F 'T
ON ALL “A" AND 8" | prs l ER i {
DATA INPUTS | :i | | © 1 H ] 1 fin
w i 1 i
s Aq{w, 0 Vss II § 2 _E?Tf' H\ h J 1 f_
| v w2 % 1 ; i
— 0D 2 46 468 2 468 2 4686
| 3 I ¢ 10 102 [ * 10°
VDD l I CLOCK FREQUENCY (ICL)—hHl 9208~30153
|
x--1 |
. 3 | | Fig. 12 — Typical dynamic power dissipation
i ]F | q l as a function of clock frequency.
ves | & vss l
PROTECTION NETWORK '
ON SERIAL DATA INPUT | L] ]’ La~Q (TO NEXT STAGE D) ;
- Bn
b J
92CH-29110R2
Fig. 11 — Register stage logic diagram (1 of 8 stages).
TRUTH TABLE FOR REGISTER INPUT-LEVELS AND
RESULTING REGISTER OPERATION Tveg
92CS-30i54
A
Enable| P/S | A/B| A/S Operation* Fig. 13 — Dynamic power dissipation
: ) test circuit.
0 0 0 X Serial Mode; Synch. Serial Data Input, A" Parallel Data Qutputs est cirouit
Disabled
0 0 1 X | Serial Mode; Synch. Serial Data Input, "'B" Parallel Data Output oo
0 1 0 0 Paratlel Mode; ""B" Synch. Paraliel Data Inputs, A’ Paralle! Data i
. v
Outputs Disabled X \eurs
0 ] o . Parallel Mode; “B" Asynch. Paraliel Data Inputs, ’A’” Parallel Data ves ‘
Outputs Disabled
Parallel Mode; "“A” Parallel Data Inputs Disabled, ’B” Parallet Data
0 1 1 0 . .
QOutputs, Synch. Data Recirculation
0 ] 1 1 Parallel Mode; ""A" Parallel Data Inputs Disabled, *’B" Paraliel Data @
Outputs, Asynch, Data Recirculation
1 0 0 X | Serial Mode; Synch. Serial Data Input, A" Parallel Data Output Vs
1 0 1 X | Serial Mode; Synch. Seriai Data Input, “B" Parallel Data Output . . msvmm_’ . ‘
Fig. 14— Quiescent-device-current test circuit.
Parallel Mode; ““B” Synch. Parallel Data Input, “A" Parallet Data
1 1 0 0
Output
1 1 0 1 Parallel Mode; "“B" Asynch. Parallel Data Input, A’ Paralle! Data
Output Yoo ‘
1 1 ) 0 Parallel Mode; "*A’ Synch. Parallel Data Input, “B’’ Paraiiel Data INPUTS
Qutput Voo NOTE
1 1 1 1 Parallel Mode; “A"” Asynch. Paralle! Data Input, "'B" Parallei Data ?"‘@" ;’E‘a‘:;’,ff.iﬁf‘,"’
Output Vss TO BOTH Vpp ANO Vgg:
CONNECT ALL UNUSED
*Qutputs change at positive transition of clock in the serial. mode and when the A/S control input is “low” WPUTS TO EITHER
in the parutiet mode. During transfer from paraliel to serial operation A/S should Vop OR Vs
remain low in order to prevent Dg transfer into Flip Flops. Vss
1= HIGH LEVEL 0= LOW LEVEL X = DON'T CARE e

Fig. 15 — Input-currant test circuit.
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CD4034B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T =259C Input t,.tg = 20 s,

Vv
€, =50pF, Ry = 200 kS Y
v L'MlTs INPUTL QUTPUTS
CHARACTERISTIC DD " UNITS Vin - :
\2) Min. | Typ. | Max. K 2 o
Propagation Delay Time, tPHL. tPLH 5 — | 350 | 700 i - - ?
A(B) Parallel Data In to 10 - 120 | 240 ns -1 ™
B(A) Parallel Data Out 15 — 85 | 170 NOTE:
Serial to Paralle! Data Out Ves OF upoTe o mATION
. . CS-274 411
3-State Propagation Delay Time, tp| 7, tpyz, 5 - | 200 { 400 Fig. 16 — Inpummlr:zga test :}rcuit,
A/B or AE to A" OUT tpz L. tpzH 10 - | 80 | 160 ns
15 — 80 | 120 Apglications
5 i 100 200 Yoo
Transition Time, tTHL. tTLH 10 - 50 | 100 ns .
15 - 40 80 semaL 2 PaRALLEL s,T’f‘.‘L‘ﬁ
Minimum Data Setup Time, ISU 5 - 80 160 ::: cp403a vw—‘: ::: cDa034
Seriat Data to Clock 10 — 30 60 ns oL B PATALLEL el ® ;auu.u
15 - 20 | 40 A —
. lHlHl S,
5 - 5 50
Parallel Data to Clock 10 - 15 30 ns e s
15 — 10 20 CL P2CS-192GOM
Minimum High-Level Pulse Width, tyy > N S s Fig. 17 — 16:bit parallel in fparallel out,
AE, P/S, A/S 10 - 70 140 ns parallel in Aerial out, serial in/
: ’ 15 — 40 80 paralle! out, serial in fserial out
5 2 4 _ register.
Maximum Clock Frequency, fer 10 5 10 — MH2 WENABLE
15 7 14 | - I ittt AETTITTTTT
5 - 125 250 sEruL sz & PE;.LEL sr & PadaLLEL
Minimum Clock Pulse Width, tw 10 - 50 100 ns A8 4034 :j: cpa0M
15 — 35 70 ;___: Ns"s’vAmLLzL L—: oeaRsLLEL
: il /———-‘——«

i k Ri I Ti * - | - T ]
Maximum Clock Rise or Fall Time, t,CL, 4CL 5,10,15 15 Hs m“” Illlllll SEma
Input Capacitance, (Any Input) Cin - - 5 7.5 pF SERIAL
*If more than one unit is cascaded, 1, CL should be made less than or equal to the sum of the transition time A</::

and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.

s2c8-¢9208R1

Fig. 18 — 16-bit serial in fgated porallel out

DOUBLE - BUS SYSTEM ragister.
{ENABLE INPUTS ON BOTH SIDES) g
1
———— -
| : Lo prs AE l4— —»| AE P/S prs Els
I r——" I 1 -+ I 1 1 | p—
! MEMORY ™2 2> 2l xn [BE1E ki (2
| uNIT >3 W REG 3 > 3| rec |3 3l Res (3l
P——. 4 q 4 4 4 4 —p ‘us
B
| p—sfs | "y st 15 5 Y5 e [srsTEM
| te—>] 6 [,
l : CD4034 : : CDa034 B - : CD4034 7
| le—a{0 8 fe—pr [} ) 81—
L 1 SI A/B A/S CL s1%% % oL st % o
= T Ak
I’_— ——————— a SI A/B A/S CL SI A/B A/S CL | S -
1 Lafess AE le— o AE prsled | |
} s | . - |
L‘—'. 2 2 2 2 "—J !
PERIPHERAL 3 Y REG 3 v 3 2 REG ARITHMETIC
|
l UNIT ‘8 Al A