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RCA CMOS Integrated Circuits

This DATABOOK contains complete technical in-
formation on RCA standard commercial 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 s divided into eight major sections.
The first sectionincludes 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 also 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
Buffers & Muiti- Decoders/ Schmitt
NOR/NAND OR/AND | Inverters function/AOl Encoders Trigger
CD4000B CD4012B | CD4071B | CD4007UB | CD4019B CDA40288 CD4093B CD4013B | CD4096B
CD4000UB | CD4012UB | CD4072B | CD4007A CD4019A CD4028A CD40106B CD4013A | CD4099B**
CDA4000A CD4012A | CD4073B | CD400SUB | CD4030B s CD4514B CD4027B | CD4508B
CD40018B CD4023B | CD4075B | CD400SA CD4030A * CD4515B CD4027A | CDA4724B**
CD4001UB | CD4023UB | CD4081B | CD4010B CD4037A CD4532B CD4042B | CD40174B
CD4001A CD4023A | CD4082B | CD4010A CD4048B CD4555B* CD4042A |_CD40175B
CD40028B CD4025B CD4041UB | CD4048A CD4556B* CD4043B | Astable/
CD4002UB | CD4025UB CD4041A CD4070Bs CD40147B CD4043A. | Mono-
CD4002A CD4025A CD4049UB | CD4077Bs CD4044B | gtable
CD4011B CD4068B CD4049A CD4085B CD4044A | CD4047B
CD4011UB | CD4078B CDA4050B CDA4086B CD4076B**| CD4047A
CD4011A CD401078 CDA4050A CD4095B
CD4069UB
CD45028 aSee *See “See “’:°3|‘"
CD45038 Comparators Demultiplexers Storage stable
CD40107B Registers | CD4098B
CDA4538B
MULTIPLEXERS/ | PHASE- | QUAD INTER-
REGISTERS COUNTERS DEMULTIPLEXERS| LOCKED| BILATERAL | FACE
FIFO Binary Analog/Digital Loor SWITCHES | CIRCUITS
Shift Storage Buffer Ripple Synchronous Data Selectors
CD4006B cpao7eB’ | cDao1058| CD4020B CD4017B CD4016B A CD4046B | CD4016B ¢ | CD400SUB
CDA4006A CD40998 CD4020A CD4017A CD4016A A CD4046A | CD4016A @ | CDA4009A
CD4014B CDA4724B CD4024B CD4018B CD40198 CD4066B ¢ | CD4010B
CD4014A CD40108Be CD4024A CD4018A CD4019A CD4066A ¢ | CD4010A
CD4015B CD40174B CD4040B CD4022B CD4051B CD4049UB
CD4015A CD40175B CD4040A CD4022A CD4052B CD4049A
CD40218 CD40208Be CD4060B CD4029B CD4053B CD4050B
CD4021A CD4060A CDA4029A CD4066B A CDA4050A
CD4031B CD4059A CD4066A A : CD4054B
CDA4031A ¢ CD4510B CD40678 CD40107B
CD4034B o TIMERS CD4516B CD4097B CD401098
CDA4034A CD4518B CD4512B CD40115V
CD4035B CDa0ase CD4520B CD45558 ® CD40116 V
CDA4035A +See CD4045A CD40102B CD4556B & cp40117B Y
gg:ggi‘; Flip/Flops cDasasa ggzgzg:g CD402578 A/D Converter:
CD4517B CD40161B CA3300Y
CD40100B | eSee CD40162B ASee ©See @ See CA3308 V
CD40104B Multiport CD401638 Quad  Decoders/ Multiplexers
CD40194B Register CD401928B Bilateral Encoders
CD401938 Switch
ARITHMETIC CIRCUITS DISPLAY DRIVERS TELECOMMUNICATION
Parity For For CIRCUITS
Adders/ ALU/Rate |Generator/| Multiport Lco* LEDee | Crosspoint | Tone
Comparators| Multipliers |Checker Register With Counter Drive Drive Switches Generator
CD4008B CDA4057A CD40101B | CD40108B* | CD40268B CDA4054B CD4511B | CD22100 V CD22859 V
CDA4008A CD4089B CD40208B* | CD4026A CD40558 cp22101V |——mmr
CD4030B CD45278 CD4034B* | CD4033B CD4056B cp22102 v | Timer/Driver
CD4030A CD40181B CD4034A* | CD4033A CD4543B POM Line v
CD40328 CD401828 CD40110B CD22104 V Repeater CD22401
CDA4032A CD22104AV PCM Data
CD4038B CD22105 V €cD22301Y Filters
ggzgzgg CD22105A V :!DBs ] cozzna;
CD4070B+ | +See *See *Liquid eeLight ranscoder | co22414
CD4077B+ Multifunc- Storage Crystal Emitting cp22103V
CD45858B tion/AO1 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)
NOR/NAND Muitifunction/AOI (cont'd)
CD4019A 16
CD4002UB 14 . )
Dual 2-wide, 2-input AND/OR
CDA4002A 14 ]
Dual 4-input NAND CD4012B 14 nvert (AQN) cD4aogsB 14
CD4012UB 14 Expandable 4-wide, 2-input
CD4012A 14 AND/OR invert (AOI) ) CD4086B 14
Triple 3-input NOR CD4025B 14 Multifunctional expandable 8-input
CD4025A 14 CD4048A 16
Triple 3-input NAND CD4023B 14 Decoders/Encoders
CD4023UB 14 BCD-to-decimal decoder CD4028B 16
CD4023A 14 CDA4028A 16
Quad 2-input NOR CD4001B 14 8-input priority encoder CD4532B 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-to-16 line decoder
CcD4o11UB 14 (outputs high) CD4514B 24
CD4011A 14 4-bit latch/4-to-16 line decoder
8-input NOR/OR CD4078B 14 (outputs low) CD4515B 24
8-input NAND/AND CDA4068B 14 Dual 1-of-4 decoder/demultiplexer
Dual 3-input NOR plus inverter CD4000B 14 (outputs high) CD4555B 16
CcD4ooouB 14 Dual 1-of-4 decoder/demuitiplexer
. ) CD4000A 14 (outputs low) CD4556B 16
Dual 2-input NAND buffer/driver CD40107B 8,14 Schmitt Trigger
OR/AND Quad 2-input NAND CD4093B 14
Dual 4-input OR CD4072B 14 Hex CD40106B 14
Dual 4-input AND CD4082B 14
Triple 3-input OR CD4075B 14 Interface
Triple 3-input AND CD4073B 14 Quad low-to-high voltage ) CD40109B 16
Quad 2-input OR CD4071B 14 Hex high-to-low voltage (inverting) CD4009UB 16
Quad 2-input AND CD4081B 14 CD4009A 16
Buffers and Inverters gg:g:g:B } g
Dual complementary pair plus . .
inverter CD4007UB 14 Heizvglr%: to-low voltage (non CD4010B 16
a) CD4010A 16
CD4007A 14 CD4050B 16
Hex ‘inverter CD4069UB 14 CD4050A 16
Hex inverter/buffer (3-state) €D45028 16 Dual 2-input NAND buffer/driver ~ CD40107B 814
Hex buffer (3-state non-inverting) CD4503B 16 o
. - 8-bit bidirectional CMOS-to-TTL
Hex buffer/converter (inverting) CD4009UB 16 level converter CD40115 ¥ 29
CD4009%A 16 A )
Hex buffer/converter (inverting) ~ CDA404SUB 16 8-01 bidiectional CMOS-0-TTL 40116V 22
CDA4049A 16
r . Programmable dual
Hex buffer/converter (non-inverting) gg:g:gﬁ }g 4-bit terminator CD40117BV 14
Hex buffer/converter (non-inverting) CD4050B 16 A/D Converters
CD4050A 16 Vldeo-speed 6-bit
Quad true/complement buffer CD4041UB 14 flash A/D converter CA3300 18
Video-speed 8-bit
CD4041A 14
Dual 2-input NAND buffer/driver ~ CD40107B 8,14 flash A/D converter CA3308 24
Multifunction/AOI .
Triple AND-OR bi-phase pairs CD4037A 14 Multivibrators
Quad exclusive-OR CD4030B 14 Monostable/astable CD4047B 14
CD4030A 14 CD4047A 14
Quad exclusive-OR CD4070B 14 Dual monostable CD4098B 16
Quad exclusive-NOR CD4077B 14 Dual precision monostable CD4538B 16

vrIndicates 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
Multivibrators (cont’d) Counters
Flip-Flops Binary Ripple
Dual “D" with set/reset capabilty = CD4013B 14 7-stage CD4024B 14
CDA4013A 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 CD4020B 16
Gated "J-K" (inverting and non- CD4020A 16
inverting) CD4096B 14
Hex “D” CD40174B 16 14-stage counter/divider and
4-bit “D” with 3-state outputs CD4076B 14 oscillator CD4060B 16
Quad “D" CD40175B 16 CD4060A 16
Timers
Latches 21-stage CD4045B 14
Quad clocked "D” CD4042B 16 CD4045A 14
CD4042A 16 Programmable CD4536B 16
Quad NOR R/S (3-state outputs) ~ CD4043B 16 CcD4541B 14
CDA4043A 16 Synchronous
Quad NAND R/S (3-state outputs) CD4044B 16 Decade counter/divider plus 10
CD4044A 16 decoded decimal outputs CD4017B 16
Dual 4-bit CD4508B 24 CD4017A 16
8-bit addressable CD4099B 16 Divide-by-8 counter/divider with
: CDA4724B 16 8 decimal outputs CD4022B 16
Reglsters CDA4022A 16
Shift Registers-Static Presettable divide-by-"N" counter,
Dual 4-stage with serial input/ fixed or programmable CD4018B 16
parallel output CD4015B 16 CDA4018A 16
CD4015A 16 Programmable-divide-by-“N"
18-stage CD4006B 14 counter CD4059A 24
CD4006A 14 Presettable up/down counter,
64-stage €D40318 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 CcD4510B 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 CD4035B 16 Presettable 4-bit binary up/down
_ CD4035A 16 counter CD40193B 16
4-bit universal bidirectional Dual BCD up counter CcD4518B 16
with 3-state outputs CD40104B 16 Dual binary up 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 CD4034B 24 Binary counter/synchronous clear CD40163B 16
CD4034A 24 . R
32-bit left/right CD40100B 16 Display Drivers
8-stage shift-and-store bus CD4094B 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 CD4099B 16 CD4026A 16
CD4724B 16 ivider with 7-
4-bit *D"-type with 3-state outpuls CDA4076B 16 Di%%"rﬁeﬁ?‘é?;iﬁés"gﬂmuts and
4 X 4 Multiport CD40108B 24 ripple blanking CD4033B 16
4 X 4 Multiport CD40208B 24 CD4033A 16
FIFO Buffer Registers Up/Down Counter-Latch-
4-bit X 16 word CD40105B 16 Decoder-Driver CD40110B 16




Function Selection Chart

No. of ) T N No. of
Function Type No. Pins Function ype No. Pins
. . L s
Display Drivers (cont'd) Arithmetic Circuits (Cont'd)
e i . Adders/Comparators
For Liquid-Crystal-Display Drive Quad exclusive-OR gate CD4030B 14
4-segment display driver CD4054B 16 CD4030A 14
BCD-to-7-segment decoder/driver Quad exclusive-OR gate CDA4070B 14
with “display-frequency” output  CD4055B 16 Quad exclusive-NOR gate CDA40778 14
BCD-to-7-segment decoder/driver ALU/Rate Multipli
with strobed-latch function CD4056B 16 e it CDs0181E 24
N CD4543B 16 -bit arithmetic logic unit
4-digit decoder/driver with o CD4057A 28
hexidecimal display CcD22104V 40 BCD rate multiplier CD45278 16
4-digit decoder/driver with Binary rate multiplier CD4089B 16
decimal display CD22104A V 40 Look-ahead-carry block CD40182B 16
4-digit decoder/driver with Parity Generator/Checker
hexidecimal display CD22105 V 40 9-bit CD40101B 14
4-digit decoder/driver with R "
decimal display CD22105A V 40 2"’;’:":’”' Register CDa0l0sB 24
For Light-Emitting-Diode Drive 4 X 4 CD40208B 24
BCD-to-7-segment latch decoder/
driver CD4511B 16 g ;(( ] ggﬁggﬁ 53
Multiplexers/Demultiplexers Quad Bilateral Switches
Analog For transmission or multiplexing of CD4016B 14
Triple 2-channel CDA4053B 16 analog or digital signals - CD4016A 14
Differential 4-channel CD4052B 16 CD4066B 14
Single 8-channel CD4051B 16 CD4066A 14
Ditferential 8-channel CD4097B 24 s . .
Single 16-channel CD4067B 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 X2 Crogspojnl 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 . HDB3 transcoder for
(outputs low) CD4556B 16 2.048/8.448 Mb/s transmission
Quad 2-line-to-1-line CD40257B 16 applications cp22103Y 16
8-channel CD4512B 16 PCM Line R .
_ ne Repeater
zgﬁ;%wl;?cked Loop CD4046B 16 PCM line repeater cb22301Y 18
CD4046A 16
. . . . Timer/Driver
Arithmetic Circuits 16-channel precision
Adders/Comparators . timer/driver cD22401"7 40
4-bit full adder with parallel carry
out CD4008B 16 PCM Data Filters ]
CD4008A 16 Pulse code modu}atnon v
Triple serial adder, positive logic =~ CD4032B 16 sampled-data filters 0922413v 16
CD4032A 16 T Generator cpzzd1e 1
) . . ) one
Triple serial adder, negative logic ggggggg 12 Dual-tone multifrequency
4-bit magnitude comparator CD4063B 16 tone generator CD22859 V 16
CD4585B 16

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.




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
microprocessors 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 Series of
CMOS microprocessors and peripherals primarily in-

_ tended for single-chip system applications.

CMOS LSI Products

Inaddition to the memories designed to interface directly
with CDP1800-series microprocessors, RCA also offers a
line of general-purpose memories.

For descriptive information on RCA microprocessor and
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 Pins | Part No. Description No. of Pins
Microprocessors ROMs
CDPI1802A 8-Bit 40 CDM5332  Mask-programmable ROM
CDPI802B  8-Bit 40 512x8 24
CDPI805C  8-Bit with RAM 40 CDMS5333  Mask-programmable ROM
CDPI805AC 8-Bit with RAM 40 512x 8 24
CDP1806C  8-Bit with Counter-Timer 40 CDMS53128 Mask-programmable ROM
CDP1806AC 8-Bit with Counter-Timer 40 16K x 8 28
CDP680SE2 8-Bit with RAM/1-O/Counter- CDM53256 Mask-programmable ROM
Timer 40 32K x 8 28
Microcomputers CDP1831 Mask-programmable ROM
CDPI1804A 8-Bit with RAM/ROM/Counter- 512x 8 24
Timer 40 CDP1832 Mask-programmable ROM
CDP6805F2 8-Bit with RAM/ROM/I1-O/ 512x 8 24
Counter-Timer 28 CDP1833 Mask-programmable ROM
CDP6805G2 8-Bit with RAM/ROM/I1-O/ IK x 8 24
Counter-Timer 40 CDP1833B = Mask-programmable ROM
RAMs IK x 8 24
CDP1821 1IKx1 16 CDP1834 Mask-programmable ROM
CDPI822  256x4 22 IKx8 24
CDP1823 128 x 8 24 CDP1835 Mask-programmable ROM
CDPI824  32x3 18 2K x8 24
CDP1826 64 x 8 22 CDP1837 Mask-programmable ROM
CDM6116 2K x 8 24 4Kx8 24
CDM6117 2K x 8 24 CDP65516 ;’lKasképrogrammable ROM 8
X
CDM6118 2K x 8 24 Input/Output Circuits
MWS5101 256 x 4 22 CDPI851  Programmable 1/O (PIO) 40
MWSS101A 256 x 4 22 CDPI852  Byte 1/O - 8-Bit I/ O Port 24
MWS3114 1K x 4 18 CDPI853  Decoder - 1 of 8 16
CD4036A  4x8 24 CDP1855  Multiply/ Divide Unit (MDU) 28
CD4039A  4x38 24 CDPI856  Buffer - 4-Bit - 16
CDA4061A 256 x 1 e 16 CDPI857  Buffer - 4-Bit 16
CD40061A 256 x 1 16 CDPI1858  Latch/Decoder - 4-Bit 16
CD40114B  16x4 16 CDPI1859  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
CDP1861 Video Display Controller (VDC) 24 CDP1874 High-Speed Input Port - 8-Bit 22
CDP1862  Color Generator Circuit 24 CDP1875 High-Speed Output Port 22
CDP1863 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
CDP1866  Latch/Decoder - 4-Bit 18 CDPI1879  Real Time Clock 24
CDPI1867  Latch/Decoder - 4-Bit 18 CDP1881 Latch/Decoder - 4-Bit 20
CDP1868 Latch/Decoder - 4-Bit 18 CDP1882  Latch/Decoder - 4-Bit 18
CDPI869  Video Interface System (VIS) 40 CDP6818  Real Time Clock with RAM 24
CDP1870 Video Interface System (VIS) 40 CDP6823 Parallel Interface 40
CDPI871A Keyboard Encoder, ASCII/ Hex 40 UARTs
CDP1872 High-Speed Input Port - 8-Bit 22 CDP1854A UART 40
CDP1873 High-Speed Decoder - 1 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
NjL = 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 V max., ViH4 =2V min.

2 to 6 V Operation — CD74/54HC Family

4.510 5.5V — 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 Compared to LSTTL
Bipolar Logic IC’s

o 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 CD74HCTO0E | CDS54HCTOOF 14 Quad 2-Input NAND Gate
CD74HCO02E CD54HCO2F CD74HCTO2E | CDS54HCTO2F 14 Quad 2-Input NOR Gate
CD74HCO4E . | CDS54HCO4F CD74HCTO4E | CD54HCTO4F 14 Hex Inverter/Buffer
CD74HCO8E CD54HCO08F CD74HCTO8E || CD54HCTO8F 14 Quad 2-Input AND Gate
CD74HC10E CD54HC10F CD74HCT10E || CD54HCT10F 14 Triple 3-Input NAND Gate
CD74HC11E CD54HC11F CD74HCT11E \ CD54HCT11F 14 Triple 3-Input AND Gate
CD74HC14E CD54HC14F CD74HCT14E || CD54HCT14F 14 Hex Schmitt Trigger Inverter
CD74HC20E CD54HC20F CD74HCT20E CD54HCT20F 14 Dual 4-Input NAND Gate
CD74HC27E CD54HC27F 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 CD54HC73F CD74HCT73E | CD54HCT73F 14 Dual J-K Flip-Fiop w/CLEAR
CD74HC74E CD54HC74F CD74HCT74E | CD54HCT74F 14 Dual D Flip-Flop w/PRESET and CLEAR
CD74HC75E CD54HC75F CD74HCT75E | CD54HCTT75F 16 4-Bit Bistable Latch
CD74HCB85E CD54HC85F CD74HCT85E | CD54HCT85F 16 4-Bit Magnitude Comparator
CD74HC86E CD54HC86F CD74HCT86E | CD54HCT86F 14 Quad 2-Input Excl. OR Gate
CD74HC107E CD54HC107F CD74HCT107E | CD54HCT107F 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$I CD54HCT112F 16 Dual J-K Flip-Flop w/PRESET and CLEAR
CD74HC123E CD54HC123F CD74HCT1 235;/ CD54HCT123F 16 Dual Retriggerable Monostable Multivibrator
CD74HC132E CD54HC132F CD74HCT132E | CD54HCT132F 14 Quad 2-Input NAND Schmitt Trigger
CD74HC138E CD54HC138F CD74HCT138E | CD54HCT138F 16 3-to-8 Line Decoder
CD74HC139E CD54HC139F 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 CDS54HC161F 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-Parallel Shift Register
CD74HC165E CD54HC165F CD74HCT165E | CD54HCT165F 16 8-Bit Parallel-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 CD54HC174F 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
CD74HCI191E CD54HC191F CD74HCT191E | CD54HCT191F 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
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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 Paraliel Shift Register
CD74HC221E CD54HC221F CD74HCT221E |CD54HCT221F 16 Dual Monostable Multivibrator
CD74HC238E CD54HC238F CD74HCT238E |CD54HCT238F 16 1-of-8 Decoder
CD74HC240E CD54HC240F CD74HCT240E |CD54HCT240F 20 Octal Buffer Line Driver, 3-State, Inverting
CD74I:1C241 E CD54HC241F CD74HCT241E |CD54HCT241F 20 Octal Buffer 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 |CDS54HCT244F 20 Octal-Buffer Line Driver, 3-State
CD74HC245E CD54HC245F CD74HCT245E |CDS4HCT245F 20 Octal-Bus Transceiver, 3-State
CD74HC251E CD54HC251F CD74HCT251E |CD54HCT251F 16 8-Channel Multiplexer, 3-State
CD74HC253E CD54HC253F CD74HCT253E |CD54HCT253F 16 Dual 4-Input Multiplexer, 3-State
CD74HC257E CD54HC257F CD74HCT257E |CD54HCT257F 16 Quad 2-Input Multiplexer, 3-State
CD74HC259E CD54HC259F CD74HCT259E |CDS54HCT259F 16 8-Bit Addressable Latch
CD74HCZ66E CD54HC266F CD74HCT266E |CD54HCT266F 14 Quad 2-Input Excl. NOR
CD74HC273E CD54HC273F CD74HCT273E |CD54HCT273F 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 Multiplexer, Latched-Data, 3-State
CD74HC356E CD54HC356F CD74HCT356E |CD54HCT356F 20 8-Input Multiplexer, Clocked-Latched-Data, 3-State
CD74HC365E CD54HC365F CD74HCT365E |CD54HCT365F 16 Hex 3-State Buffer
CD74HC366E CD54HC366F CD74HCT366E |CD54HCT366F 16 Hex 3-State Buffer, Inverting
CD74HC367E CD54HC367F 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 CD54HC374F CD74HCT374E |CD54HCT374F 20 Octal D Flip-Flop, 3-State
CD74HC377E CD54HC377F CD74HCT377E |CD54HCT377F 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 CD54HC423F CD74HCT423E |CD54HCT423F 16 Dual Retriggerable Monostable Multivibrator
CD74HCS33E CD54HC533F CD74HCT533E |CD54HCT533F 20 Octal Transparent Latch, 3-State, Inverting
CD74HCS34E CD54HC534F CD74HCT534E  |CD54HCTS534F 20 Octal D Flip-Flop, 3-State, Inverting
CD74HCS540E CD54HC540F CD74HCT540E |CD54HCT540F 20 Octal Buffer Line Driver, 3-State, Inverting
CD74HC541E CD54HC541F CD74HCT541E |CD54HCT541F 20 Octal Buffer Line Driver, 3-State
CD74HCS563E CD54HC563F CD74HCT563E |CD54HCT563F 20 Octal Transparent Latch, 3-State, Inverting
CD74HCS564E CD54HC564F CD74HCT564E |CD54HCT564F 20 Octal D Flip-Flop, 3-State, Inverting
CD74HC573E CD54HC573F CD74HCT573E |CD54HCT573F 20 Octal Transparent Latch, 3-State
CD74HCS574E CD54HC574F CD74HCTS574E |CD54HCT574F 20 Octal D Flip-Flop, 3-State
CD74HC640E CD54HC640F CD74HCT640E |CD54HCT640F 20 Octal Bus Transceiver, 3-State, Inverting
CD74HC643E CD54HC643F CD74HCT643E {CD54HCT643F 20 Octal Bus Transceiver, 3-State
CD74HC646E CD54HC646F CD74HCTE46E |CD54HCT646F 20 Octal Bus Transceiver, 3-State
CD74HC648E CD54HCB48F CD74HCT648E |CD54HCT648F 20 Octal Bus Transceiver, 3-State, Inverting
CD74HC670E CD54HC670F CD74HCT670E |CD54HCT670F 16 4 x 4 Register File, 3-State
CD74HC688E CD54HC688F CD74HCT688E |CD54HCT688F 20 8-Bit Equality Comparator
CD74HC4002E CD54HC4002F | CD74HCT4002E |CD54HCT4002F 14 Dual 4-Input NOR Gate
CD74HCA4015E  CD54HC4015F | CD74HCT4015E {CD54HCT4015F 16 Dual 4-Stage Serial In/Parallel Out Shift Register
CD74HC4016E  CD54HC4016F | CD74HCT4016E |CD54HCT4016F 14 Quad Bilateral Switch
CD74HC4017E  CD54HC4017F | CD74HCT4017E [CD54HCT4017F 16 Decade Counter/Divider
CD74HC4020E = CD54HC4020F | CD74HCT4020E |CD54HCT4020F 16 14-Bit Binary Counter
CD74HCA4024E  CD54HCA4024F | CD74HCT4024E |CD54HCT4024F 14 7-Stage Binary Counter
CD74HC4040E  CD54HC4040F | CD74HCT4040E |CD54HCT4040F 16 12-Bit Binary Counter
CD74HC4046E  CD54HC4046F | CD74HCT4046E {CD54HCT4046F 16 Phase-Locked Loop
CD74HC4049E  CD54HC4049F — — 16 Hex Buffer, Inverting
CD74HC4050E  CD54HC4050F — — 16 Hex Buffer
CD74HC4051E  CD54HC4051F | CD74HCT4051E |CD54HCT4051F 16 8-Channel Analog MUX/DEMUX
CD74HC4052E  CD54HCA4052F | CD74HCT4052E |CD54HCT4052F 16 Dual 4-Channel Analog MUX/DEMUX
CD74HC4053E CD54HC4053F | CD74HCT4053E |CD54HCT4053F 16 Triple 2-Channei Analog MUX/DEMUX
CD74HC4060E  CD54HC4060F | CD74HCT4060E |CD54HCT4060F 16 14-Stage Binary Counter w/Oscillator
CD74HC4066E CDS54HC4066F | CD74HCT4066E {CD54HCT4066F 14 Quad Bilateral Switch
CD74HC4067E  CD54HCA4067F | CD74HCT4067E |CD54HCT4067F 24 16-Channel Analog Multiplexer/Demultiplexer
CD74HC4075E  CD54HC4075F | CD74HCT4075E |CD54HCT4075F 14 Triple 3-Input OR Gate
CD74HC4094E  CD54HC4094F | CD74HCT4094E |CD54HCT4094F 16 8-Stage Shift-and-Store Bus Register
CD74HC4511E  CD54HC4511F | CD74HCT4511E JCD54HCT4511F 16 BCD-to-7-Segment Latch/Decoder/Driver
CD74HC4514E  CD54HC4514F | CD74HCT4514E |CD54HCT4514F 24 4-to-16-Line Decoder w/Latch
CD74HCA4518E  CD54HCA518F | CD74HCT4518E {CD54HCT4518F 16 Dual BCD Up Counter
CD74HC4520E  CD54HC4520F | CD74HCT4520E |CD54HCT4520F 16 Dual Binary Up Counter
CD74HCA4538E CD54HCA4538F | CD74HCT4538E |CD54HCT4538F 14 Dual Retriggerable Precision Monostable Multivibrator
CD74HC40102E CD54HC40102F | CD74HCT40102E|{CD54HCT40102F 16 Dual Decade BCD Down Counter
CD74HC40103E CD54HC40103F| CD74HCT40103E|CD54HCT40103F 16 8-Bit Binary Down Counter
CD74HC40104E CD54HCA40104F| CD74HCT40104E{CD54HCT40104F 16 4-Bit Bidirectional Universal Shift Register, 3-State
CD74HC40105E CD54HC40105F| CD74HCT40105E{CD54HCT40105F 16 FIFO Shift 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

18, 22, 24, 40-Lead
Side-Brazed Versions

Welded-Seal 14,16,24,
and 28-lead Versions

E Suffix
Plastic Dual-In-Line Packages

MiniDIP

8,14,16,18,22,24, and 40-lead Versions

FSuffix
Frit-Seal Ceramic Dual-In-Line Packages

14,16, and 24-lead Versions

K Suffix
Ceramic Flat Packages

14, 16, and 24-lead Versions

T Suffix
12-Lead TO-5 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 or two
package styles. The available package styles for any specific
type are given in the technical data for this type.

When order CMOS devices, itis 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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A— ——VoD DD 14
P . s 12345678
2 13 2 13 SET|—
— = A K l
B H _ 7 IGlSl4II3|I4lI5I ll
3 12 o2 e
o= _ 2 5|8 12w crock 3| F/FIL I o AR o
K=C-D CONT.
4 i c—2 s reser 4] SER._II :
K L=EF M SET, 8 IN 5
5 10 B - . e
s 10 S 10 - 2
c— —L | ° F 02 3-—1 123, cLock®| ll2_07
CLOCK. F/F2 13 w
6 21— T 92 -
oS S ¢ | Nne—4 S ¢ 13 Qg
reseT, ] @
ves] M=G-H 8 | vss K=E'F'G'H 8 Nc 7 92¢5-25047 ‘3
92¢5-25046 Vss vss .
92CS-24763 92CS-24759 8-Stage Synchronous Shift
Quad 2-Input NAND Gate Dual 4-Input NAND Gate Dual D" Flip-Flop with Register with Parallel or
CD4011A (Page 492) CD4012A (Page 492) Set/Reset Capability Serial Input/Serial Output
CD4011B (Page 82) CD4012B (Page 82) CD4013A (Page 495) CD4014A Page 498
CD4011UB (Page 86) CD4012UB (Page 86) CD4013B (Page 90) CD4014B ((Pagge 94;
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Functional Diagrams

Vop
tie
DATA, —F 5 —a,
CLOCK y — . 2 as
STAGE
RESETA —O 3 Qs
10
Q4
DATA g—12 13 g4
cLocKg —! . 12_q.p
STAGE
RESETg —2 U _aqp
2
Q4B

8
92CS-25048 V‘S;
Dual 4-Stage Static Shift Register
with Serial Input/Parallel Output

iN/out - LV
16 A sw
out/in -2 o 13 CONT
out/in 24 o] e conT
SIG B 0
INsouT -4 L INsouT
] SIG D
coNT 2 L o
comci 2 out/IN
sw SI6 C
7 ¢ 8
Vs L8 in/ouT
92Cs-21627

Quad Bilateral Switch

v
00 b6
N
3 ugn
2
wou| v
crock 4] I E]
cLock '3 7 gl o
INHIBIT 3
15 10w uf 2
RESET— —"a"| 5
| w
ngu[ &
o
5 vgnl @
o
& uyn
AE
9 g
I vg"
/
H
CARRY
outT
8
92¢$-25072R2
vss

Decade Counter/Divider with
10 Decoded Decimal Outputs

JAM v
INPUTS 0D
T
wp g g
2]3}7 Jo|iz)is
PRESET N
ENABLE - 5.5
cLock 4] 14 Qo=
2
o
DATA —H] 15 as|a
§
RESET -2 G4l
(1]
13 =
_.Q‘,y
8
92C5-25074 vss

Presettable Divide-by-"'N"*
Counter Fixed or Programmable

CDA4015A (Page 500) CDA4016A (Page 503) CD4017A (Page 507) CD4018A (Page 511)
CD4015B (Page 99) CD4016B (Page 103) CD40178 (Page 108) CD4018B (Page 113)
Voo PAR.IN. DD
IIG 12345678
Ka Kp 7o) s
19 Jia (13 10 | 12 4 won
5 INPUT 7 QL 4 7|6|5|afi3pafis| 1| |16 cLock —24 12
As PULSES 5 9% 12 | ear y cLOCK 13 I e
13 (29| 5 [ ser—2 INHIBIT : o
Bl 04 5 9% | © | ConT. RESET —= [2__npn 3
4 T 12 — Q7 a : I
A3-§- ‘ o3 _lEZS_QB E SIER_E. 2 Qs.é 7 3| a
B3> L2 qo [ "“ N w,ulQ
Al DA+ (BKpILL 14 w e —"4"| o
A b 1747 79 el B4R D, 13 10 W o
85| 1 [ 5 29 @ | cLock= 227 & LA
2 0 MLEPNTE B w
A D P—I—OIZ = 3 08% 5 e
YR N a P
I 1o Vpp=16 107
la — F—aQl4 92Cs-25047 Vac=8
Vss RESET - Vss ss 12
s 8-Stage Static Shift Register CARRY
92€5-25036 l 92CS-25053R2 Asynchronous Parallel or 925 - 25073R2 ouT
Vss Synchronous Serial Input/ Divide-by-8 Counter/Divider with
Quad AND/OR Select Gate 14-Stage Binary Ripple Counter Serial Output 8 Decoded Decimal Outputs
CD4019A (Page 514) CD4020A (Page 516) CD4021A (Page 519) CD4022A (Page 522)
CD4019B (Page 118) CD4020B (Page 122) CD4021B (Page 94) CD4022B (Page 108)
Voo Vi
| 14 14 oo
A =Vop ! A—! —Vop . ok
2 12 2 13 —— = o) 2
B L I G clock 2 H
= [ |2
INPUT 1 > 2 3
b3 PULSES™ ] 2| & 3 12 Lok | el e
9 8 D H INHIBIT 9 41L&
Q3 15 no |8
£ —2 2 6 g g4 L RESET —elu
RESET 94| L=G+HH 16 ¢ |~
5 5 v 5 10 179
F Qs 2| F—H —L s CARRY OUT
4 3 a
S 6 9 4
k—] - | [ = —J DISPLAY DISPLAY
K=D-E-F 3 K=D+E+F ENABLE ENaBLE
ves] 8 _¢|nc=s,0,13 o vss— 8¢ -
s =BT o - 9= A¥BFC o] sewa©
92CS-24761 Vss ‘ Vss  92cs-25078RI
92CS-25051R3 _92CS-24760 Py M
. ' . . . Decade Counter/Divider with 7-
Triple 3-Input NAND Gate 7.-Stage Rupple-Cz!rl.'y Triple 3-Input NOR Gate Segment Display Outputs and
CD4023A (Page 492) Binary Counter/Divider CD4025A (Page 478) Display Enable
CD4023B (page 82) CD4024A (Page 525) CD4025B (Page 58) CD4026A (Page 528)
CD4023UB (Page 86) CD4024B (Page 122) CD4025UB (Page 62) CD4026B (Page 126)
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Functional Diagrams

VoD
SET) 9 TIG JAM
PRESET
ENABLE—— INFUTS Voo
1234 |
glol ] Isq "y R | 4Hslsl o SureEReD | 0TS 5 00
] BUFFERED UTPUTS A=< H
coox B | bag  [aist o ek, | BT Lo, s 2
! —1 @ murs 21 ! '2—4 OUTPUTS ——— > a '_I ¢
7 — = 5 10
SET2- T S| foumreaee - _:JD-] -
= 1
] o, NPUTS T a2). g[2-| | oEcooes | uP/DOWN 10 1493 0— —F
Ko 2 | e/F2 2| fouteurs | T = Vew 7 s
273 2 - i, olo (10F10) 0 SS — —E
CLOCK2 —1— Q2 ol cLock 15 ) 274
7 CARRY J:A@B L:=E®F
. . 8] —®out K:C@D M= GOH
RESETp — 4 1 vss
92C5-19131 8
Vss 92CS-17410R!
92C5-17187RI 92C5-17190R3 Vss
i J-K Master- e
Flli)u;I: Kwit::'lsseet-slfll‘;et Presettable Up/Down Counter,

P gapability BCD-to-Decimal Decoder Binary or BCD-Decade Quad Exclusive-OR Gate
CD4027A (Page 532) CD4028A (Page 535) CD4029A (Page 538) CD4030A (Page 541)
CD4027B (Page 132) CD4028B (Page 136) CD4029B (Page 140) CD40308 (Page 146)

Voo SI
DATAL 5 | A :‘o |61 A€
IN B '; ADDER | 9 (0 ! 1O oY /B —] STEERING
MODE  10]|CONTROL| 64 INVERT | ——— 1 su cLock » ass—| Lostc
CONT LOGIC [T|STAGES| DATA - 12 15 prs—1
RECIRC | | ouT ] B
DATA2 —| 6 2 13 13 c
N DATA ap 3 cLock ° ]
L out B2 ADDER | 4 INHeT Pat8
CLOCK 2 —
L&C 21 cLock & 7 INVERT 5 3 2 SuM 2 s Lls >4
LoGic | L T RESET | ) § . ST |, e
1s_ e 6 >
172 | o A3 I': 14 ! o —  STAGES "
STAGE [ 5 B3 | LAMP y, Z >« b w
9 INVERT 3 2 ADDaER ——Sum3 TEST CARRY A e z
5 QuT a¥ >
DE(Avco o 2Ll , : o= s
»> 4
Vnan = 16 ouT CARRY RESET — RIPPLE | ° e
oD N BLK 8 ;ILPKPLE <> 9 e 2
Vss = 8 Vgg:8 N out 34
NC=3,4,0L12,08,08 o, Vop +16 92¢5-17663 vss s2cs 29108 A8 88
ic Shif . R Decade Counter/Divider 8-Stage Static Bidirectional
64-Stage S.tatuc Shift T"ph. Sgnal Af'd" with 7-Segment Display Parallel/Serial Input/Output
Register ) Positive Logic Outputs and Ripple Blanking Bus Register
CD4031A (Page 543) CD4032A (Page 546) CD4033A (Page 528) CD4034A (Page 549)
CD4031B (Page 149) CD40328 (Page 154) CD40338 (Page 126) CD4034B (Page 158)
PARALLEL IN Voo
RN iy i
9 10 11 12 VCC" B A al ADDER 9 16
- vest? 2| ]* vee INVERT | L DER LI sum 1 o |
i {R 3 H — #1904 oo
= 13 T INPUT
s o! PULSES (s &' | e
CLK — . [] A, 3 ?QIO ’é
prs T ¢l rt Vee 12 ADDER | 4 s 2| &5
2 INVERT 3 5 2 [T sz 2-stace | a4 o9 |2
¢ e 12¢, .l -I RIPPLE [ 97 LS
5 - COUNTER -6 [ &
RESET = L — 3 s | Y
VoD *16 ll ||5 14 ||3 a3 is 1S qa |5
Veg =8 I O B3 14 6 @
® g 5, 04/B s | 1202 INVERTS 2 ADQER L1 sum 3 F-03 | o
0,/8, /G, 03/83 04/84 _|L AND/OR PAIR _;._. €2 c3 " G
. e L
/e out __ILC--CC s ¢ RESET | o)
92C5-19966R! 6l T T8 | CARRYRESET
c3— AND/OR PAIR lg Ve =8 8
4-Stage Parallel In/Parallel L €3 SS
Out Shift Register with 92¢5 1998 382 Vop 16 92C5-17663 Vgs  92CS-29066RI
J-K Serial Inputs and True/ Triple Serial Adder 12-Stage Ripple-Carry Binary
Complement Outputs Triple AND/OR Bi-Phase Negative Logic Counter/Divider
Pair
CD4035A (Page 553) CD4038A (Page 546) CD4040A (Page 558)
CD40358 (Page 164) CDA4037A (Page 556) CD4038B (Page 154) CD4040B (Page 122)
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Functional Diagrams

o) o Yoo Yoo
2 e . o—t[——‘—o 2 be he
E=A )
2 Q) : 4 4
3 D2 Q ? S|O; LaTeH L L2 Oq "o 3 LATEH 20a
. A 70- 20w | RO $10 !
B G Q2
6B o3 T L_J S s, 02 R2 O
 Q 2 LATCH 9 2 LATCH 9
5y B3O— 30 Ry O 2 Qo 5,07 > O
HeB a3
10 8, 04 ‘?—L_——Oo 12 o2 R3O-2
14O 4 O S3 LATCH 10 3 LATCH 10
=C il 5 -Oos3 i 3 Oos
° T4 R3O 530
Tz L ——--_ 15
= K 14 14
3 " cLoc sa O LATCH | RaOr LATCH |
D 5 cL 5 a Oa4 15 a -Oaq
Vss=7 M=0 Ra O 3407
- 12
5 2
Vop=14 il Peo'-“““ o L3O H-Onc
92CS-20034RI Voo O 92¢5-20191 ENABLE I8 oacs-2022m ENABLE v‘ 92¢5-20222
8 Vss ss
Quad True/Complement vss O— Y Quad 3-State NOR R/S Quad 3-State NAND R/S
Buffer Quad Clocked “’D”’ Latch Latch Latch
CD4042A (Page 565) CDA4043A (Page 568) CD4044A (Page 568)
CD4041A (Page 561) g B Page 176)
CD4041UB (Page 169) CD40428 (Page 172) CD40438 (Page 176) D044 (Pag
SIGNAL @ Voo
sp IN
! VAL
16 ¢ PHASE
g COMPARATOR| | COMPARATOR 1 PHASE COMP I OUT
2 * W ) a
SN 15 o A PHASE COMP IT OUT
PHASE
li o pw |0 g o = PHASE PULSE! R3
21- out HASE PULSES
sTace | LSHAPER 8 L
RIPPLE |~ y
counTER[Q] Pw |Q cl ﬁ:)— VCG IN Low
Y SHAPER 7 m :ﬁ%n
vy
vpp+3 4,5,6,9,10,11,12,13¢ Vss <AAAN—D FOLLOWER
Vgg=14 NO CONNECTION o+ Rs
92¢5- 29107 INHIBIT ""’j §
vss @ @ ZENER 4 Vss 92¢5-29172
21-Stage Counter Micropower Phase-Locked Loop
CD4045A (Page 571) CD4046A (Page 574)
CD40458 (Page 180) CD4046B (Page 184)
BINARY CONTROL INPUTS A i—Do_z G=A
——A——
FUNCTION CONTROL s o
—_——— 3-STATE __{ S0 Wb
— Ka Ko Ke K _-conTROL 8 Hee
! 07 9 2 ¢ I § 1
@&:_q —{ Low FREQUENCY s o
care RQWER ¢ DIVIDER al 2 813 b 9 10 4B
® AsTReLe || cONTRO- MULTIVIBRATOR -=2) I a z |cee
! ¥ ‘ o " 12
‘ | £ K=E
©= TRIGGER | ! | EXPAND —IS a.‘JI’PuY
E|
®‘ TRIGGER CONTROL | 0 :- 6 £ 14 15 LeF
RETRIGGER | RETRIGGER | E T 1
T CONTROL Z |64 Vee
EXTERNAL | -
@ RESET | 2 | H=3 Vss
L e 92¢5-22249
Vgg:8 NC =13
92¢s-29071 VSZHG NC =16 92C5-27506
Low-Power M'ov.‘ostable/As(able Multi-Function Expandable Hex Buffer/Converter
Multivibrator 8-Input Gate Inverting Type
CD4047A (Page 579) CD4048A Page 585 CD4049A (Page 590)
CD40478 (Page 190) CD4048B fpage 197; CD4049UB (Page 202)
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Functional Diagrams

A 3—'>—2 G=A
0 12 g
g 3 4 X" 14 13 common
H=B CHANNELS - 2 |5] OUT/IN
o 3 IN/OUT 30l
¢ 7—-{>—6 I=c ) [N
2_15 gorgrpluou e 1 5
3 2 UT/IN CHANNELS - 2 2 "
.p 2 10 9D CHANNELS : "‘: IN/OUT 3 a| 12— common
: IN/OUT OUT/IN
5 5| NEKE
1" 12 6 2 A DD *
E K=E 7_ 13 CONTROL { g Vss: :
1ol 9 N VEE *
14 15 : I Vpp < 16 INH &
F L=F CONTROL < Vgs:8 92CS - 26373
vee ! INH VEE"T
VSS —8—— 92CS -26372
NC =13
NC =16 s2cs 27307 : . .
Hex Buffer/Converter Sm?IT 8-Channel Analog Duffe?'entlal/4-Char:rl.tal| Analog
Non-Inverting Type Multiplexer/Demultiplexer Multiplexer/Demultiplexer
CD4050A (Page 590) CD40518B (Page 206) CD4052B (Page 206)
CD4050B (Page 202)
Vss VEE(T) VoD
___ ___—,OUT4
wa ﬁ——ﬂl—@
|
sTROBE 4(1)
ax 12 2 'WT 3
in/ouT { o 13 " IN3@® £ e H®
P =~ ax OR ay OUT/IN | N gl
IN/OUT -[b‘y 15 _ 1y OR by OUT/IN sTRoBE 3(@) z £ |lourz
cx 5 o /
m/our{ o3 ex OR ey OUT/IN N ZI @ — % J—@I
-
-——J‘; i 'OI 96 Vop ¢ 16 sTroBE2(®) E &
CONTROL - e [jourt
c Vss =8 w1 @ 1G]
INH Veg =7 | |
BF, |

92CS - 22708RI

Triple 2-Channel
Multiplexer/Demultiplexer

STROBE | L L
:ISPLAY OFout
FREG.IN —__CDa0s4 |

ALL INPUTS PROTECTED BY
COS/MOS PROTECTION NETWORK 92€S-20090R2

4-Segment Liquid-Crystal
Display Driver

CD4053B (Page 206) CD4054B (Page 213)
ss @VEE VDD ss $VEE Vnn
— T —_TF_ =TT
r1--+ N | 1
0 o |
2o+, H H Heo- 2 i -©-
| @ 2! & H b
2! @_ - B b BCD £ »
| = o @
8co I 2 INPUTS | 2 H B H & H-@e
"l H . H ¢ Ho 2 esEl] : [ .-
o = > | 23 @ w Loot+ © d [FSEGMENT
- | w oW x 7-SEG I ggg z || OUTPUTS
= L a pur )
2@ Y Me88[1 » : ®4 our. sTroBe (D) ! g T ®e
O W < a
DISPLAY, o ‘O - DISPLAY - t
FREQ.IN @L‘I N —T—(:)e FREQ. IN —H‘ B
o [
L @1 T®s)
| @ |
@9 L __ _cosose |
s2cs- 20092m1 | | ALL INPUTS PROTECTED BY 9205-2009(1R2
[ DISPLAY- COS/MO0S PROTECTION NETWORK
— e m % 1)FREQ.OUT

BCD-to-7-Segmant Decoder/Driver
with “’Display-Frequency’ Output

CD4055B

Liquid-Crystal Display Driver
(Page 213)

BCD-to-7-Segment Decoder/Driver
with Strobed-Latch Function
Liquid-Crystal Display Driver
CD40568B (Page 213)
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Functional Diagrams

PanaLLEL oATA
oaTA- IN/OUT LINES RIGHT
ROTATE -1 ouT TA 21
(Rol) CONTROL D4 03 LI} LINE INPUT
€ © G
o @ =
FuncTion
Foncrion J ° @
ST | @ A% mecisTER necsTER
a @] oot — zﬂe‘u CELL X %
1@ i
yone ‘{cz — j
ARITHMETIC ARITHMETIC
Nos
cLock €=
a @-e{TNOTON O CARRY T0 CARRY 0 CARRY
CCONDITIONAL — 0UT LOGIC OUT LOGIC OUT LOGIC OUT LOGIC
INPUTS 8@ carme N
cO~ ||y A
@ o ll?’f G 8 é ROS'E 2
. v I i . - . . .
OVETSOW  OvERTLOw st o s obteur o2 4-Bit Arithmetic Logic Unit
LINE 92CM-21876R1 CD4057A (page 593)
PROGRAM JAM NPUTS (BCD}
Jja2] U3 W JS) U6} J7| J8] 9] Jio| i} 412 J13) Jia] JI8| J16) N Q4
vss @— PRESETTABLE LOGIC £ E%
Voo @— Tttt 1T-—1-"F1"-"1
r -t 14-STAGE penO)
I 7
» : ] R@—>— L rpie ze O,
First Cast OUNTER ®
SOk O] SN | e renuepiaTe conTinG sEcTion——— | couNTING ¢ ‘NDE Q9 ()
--10,8,5.4,2 =10 =0 =10 =1.2.,2,48 0SCILLATOR| Qi0 :
1 l : ! +10—+ Q12 %
| Vgs=8 3 ®
| ss Qi
mogewron [T _ g Yoorte 2 G
X . o
- —— e _
xs #0 (19
sty @L‘C;:'D:OL PRt 92€S-29073RI
INPUTS : e
@ OIoE 8- 14-Stage Ripple-Carry
enancr @ ouTPuT Binary Counter/Divider
Programmable Divide-by-"N"’ and Oscillator
Counter CDA4060A (Page 609)
CD4059A (Page 601) CD4060B (Page 218)
iNnsouT -1 % oo
SIG A W
ﬁ? % ouT/iN 2 A 13 CONT
WORD"A" o NRE A
D —»— 15
AMI A3 2
RC —o—| Zothz\gi:sM ‘t—a A 5 out/IN 2 12 CONT
REC CASCADING: :>BB? ::‘): sgl °
* { IL l INPUTS™ | ) o 2] (7 acn sie8 o N i
cM Al 1
M cLOCK —»cLip S0 2 IN/OUT IN/OUT | O_|_°)/°\_t_ oUTIN
CL| == GENERATOR . A SIG D N\ —O
CLp -] —™Cl20 | worp"s"{ B! 13 sw nout | N\
B2 CONT 2 B 1O our/in i N
92C5-24664 B3 A B |
15 O—l_——oj o
Vop!6  Vss=8 CONT _6 9
92CS-24516R1 ¢ |- OUT/IN Vop*24 92Cs-24924R!
sw sI16 ¢ Vss ©12
c
Vss a 8 IN/OUT
92¢5-21627
zooéﬁ':ggoy"a'““’ 4Bt Madnitude C Quad Bilateral Switch attiod ‘6“;';3"““: |
i ister -Bi nitude Comparator ultiplexer/Demultiplexer
Tt Registe it Mag P CD4066A (Page 616) plexe P
CD4062A (Page 612) CD40638 (Page 222) CD40668 (Page 226) CD40678 (Page 231)
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Functional Diagrams

K
e 22—
F Lj_— DQ—DO—Q-JH_)
6 J:ABCDEFGH
w12 KsA-B-C-DEFGH el 0 .g
Vop* !4 13 2
Vgg =7 6,81 NO CONNECTION
ss Vpp:14
Vsg=7

92CS-23874R3

8-Input NAND/AND Gate

Hex Inverter

NEDS
—J
82

J:A@8 M =G%H

K=c@®0 L:EQF
Vss =7
VoD*'* gocs- 24566R2

Quad Exclusive-OR Gate

Voo
|ia

|7
Vss
92CS-27685

Quad 2-Input OR Gate

CD4068B (Page 237) CD4069UB (Page 240) CD4070B (Page 243) CD4071B (Page 246)
Voo Voo
v
00 lia l' 4
14 .
2 A — |
S 2 d I N
3 , B— —J B 2 S
o 8 L
¢ ¢ A _8]
05 b2 F _3_\_v\ .
iy EL}_D__S__ ‘ g2 )
0 =
F — | F 5 [} =
1" = K
6= 1" -4
12 I—
H 12 —I—X—\ 10
" 12 _\_Tﬁ 10 L H - ._J—L/ L
7 g_r‘l_._J 6 24
v,
ss |7
92CS-27686 |7
Vss Vss
92Cs-27571 92CS-27687
Dual 4-Input OR Gate Triple 3-Input AND Gate Triple 3-Input OR Gate
CD4072B (Page 246) CD4073B (Page 250) CD4075B (page 246)
|
A — 3 -
DATA INPUT OUTPUT 2 —J 2
DISABLE DISABLE B — A
Gl G2 cLock M N c 2] 83
5| iof 7] i Izl N GIDO_AR "
- — C K
o107 oo £ o0 0-2
=T
I F 1:ID°" 9
02 ll_ol/o__ 4D-TYPE A otda 12 ;
FLIP/FLCPS, | 6 — T F
2l 1 WITH 5 —'-:)Do__— I J=AT¥BFCIDIEFF+GHH
03 —c'/o-__ AND-0R A ot30s H M K=A+B+C+DFE+F+G+H
6,8=NC
palld ot ot+— 3‘{/0——604 J:a(®8  M=GOH Vpp= 14
K-c®p L[:=e®F
Vss =7
15 Vgs=8
RESET

Vpp=16
92CS-24885R!

4-Bit D-Type Register

CD4076B

(Page 254)

92CS$-24497R2

Quad Exclusive-NOR Gate
CD4077B (Page 243)

92CS-23877R4

8-Input NOR/OR Gate
CD4078B (Page 258)
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Functional Diagrams

Voo

|14
A—f 3
s
o6 1«

8

E— 10
rH O
G—1 1
S o LY

92Cs-27383

Voo
14
°—
¢ — o
2 L
B—
A —2]
Sy
[ 13
i1 —K
T
H—.—I——
7
Vss
92Cs-27570

INHIBIT)
Al '2
Bl - 3 g
ct
o2
i
INHIBIT2
A2 :
522 4 g,
c2
p2-2
€ = INRIBIT + AB+CD
Vpp® 14 LOGIC 1% HIGH
Ves =7 LOGIC 0 LOW

92CS-23890R2
Dual 2-Wide, 2-Input
AND-OR-INVERT (AOl)

(TERMINALS 4,5,6,7,14,13,12,11,
RESPECTIVELY)
92CS ~ 24564R1
8-Stage Shift-and-Store
Bus Register

CD4094B (Page 278) CD40958

Gated J-K Master-Slave
Flip-Flop, Non-inverting

Inputs
(Page 282)

Quad 2-Input AND Gate Dual 4-Input AND Gate Gate
CD4081B (Page 250) CD40828 (Page 250) CD4085B (Page 261)
JE—
INNIBIT/EXP"O___“— JIA‘ 14
Al A—I VoD
8l 13
BINARY RATE B8 ——ZJ —H
12 cLock 5 SELECT INPUTS ooope
3 12
13 INHIBIT [ __ 6
(CARRY) IN K=C-0
3 "
5 ’ serro | 48T . G j k—2 LiEF L
£ e e | T R
8 COUNTER 3 0 L
LOGIC | = HIGH L
¢ LOGIC 0= LOW Jr——">"1s"our 6 9
. 7l ] F
H 9 Voo * INHIBIT(CARRY)OUT
Vg =7 \Do: & 7 8
ENABLE/EXP— NC=4 s sees-aoan | Vgg— €
J=INH +ENABLE +AB+CD+EF+GH  92CS-23870RI
Expandable 4-Wide, 2-Input Quad z_lnp:f a2
ANDOR"&‘XERT (Aon Binary Rate Multiplier Schmitt Trigger
CD40868 (Page 265) CD4089B (Page 269) CD40938 (Page 274)
SERIAL
OUTPUTS
DATA  2["g stacE ['O—as
SHIFT
LLOCK 31 pegisTER [2—0'g SsET sg-r_.__l
U 3 |3I 3 13
8-8BIT Jt 4 s 8 . s 8
STROBE | STORAGE j§ 5 J al—aq j_g s J Q—a
REGISTER |
8! cLock £———cu cLOCK -'f——~—— cL
Kl Kl 6
ouTPUT Vop:16 K2 gj_ PR L K2 L Hx  &-=a
ENABLE 15| 3-STATE ) ] =9
outputs | Vss*8 K3 2 zn K3 24 2R
____J Voo = 14 RESET -—I Voo =14
RESET Vag = 7 Vog =7
PARALLEL OUTPUTS QI-Q8 NC =1 NC =|
92CS-24427RI 92CS ~ 24430R!

Gated J-K Master-Slave
Flip-Flop, Inverting and
Non-Inverting Inputs

CD40968 (Page 282)
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Functional Diagrams

INH Cxi Rx|
z> | OF 8 DECODERS It AAA—>
T I 1 2|RxCx (1
o o i
] | | rd | 1s o,
T "rf\ T T X -TR " MONO,| ;
x | l QUT/IN -3l L {7 &
NnouT | ~ l RESET : WRITE DISABLE — Qo0
I ~ 3| 8 [9q
P ‘ | ,»]’ o1, 2 ° DATA N 32
+TR —T— Q2 A
o> ' -TR-L MONO2 o210 8| T [3®
I | 3] s = e BN = -
" 7’<<>\ I v RESET 2 s L M
2
v | OUT/IN RESET | S |-ar
INfOUTH | ~ \lz — N 15| 14[RxCx (2) Voo ":
op* Vss*® 92cS-24425R
71 o] Ves+8 {——"N\— '
Vpp =24 Cx2 Rx2 VbD
Vgs =12 92CS-24980R2 92C5-23253
Differential 8-Channel Dual Monostable
Multiplexer/Demultiplexer Multivibrator 8-Bit Addressable Latch
CD4097B (Page 231) CD40988B (Page 286) CD40998 (Page 291)
THREE-STATE | OUTPUT |
QuTPUT 4 DISABLE DISABLET
Frlofu:ll; 12 2 3 DOA 1 B [a0a
3 ) 5 a ] { > al DIA - Laia
ol — —¢ - ) D2a{— 4-BIT L |3-STATE| | opp
—r{ 7 4 N LATCH OUTPUTS| -
6 Q2 D2 Q2 - — - Q3A
02 17 L~ D3A Q3A
| »-r{ 2 o . an STROBE{—
03 »—r‘<_“/‘ 03 —-—y @ RESET {———J
9 OUTPUT |
J° 4 N T
Da 0 Q 04 10 9:)4 DISABLE
1~ DOBA — Q0B
1L o5 N 016 1 — p-ola
p5-13 J os 12 i L
1~ 02B—+—| 4-BIT |—13-STATEL { 28
15 114 a6 1 LATCH OUTPUTS
06— 06 14 N 13 6 D381 — Q3B
Vorere s | STROBE
ves-8 oisapLE ReseT +—
92Cs-22921RI 16=Vpp 8=Vgg 925-32392R! 92C5 -27494R"
Strobed Hex Inverter/Buffer Hex Buffer Dual 4-Bit Latch
CD4502B (Page 295) 3-State Non-Inverting CD4508B (Page 301)
CD4503B (Page 298)
BCD _ 7-SEGMENT
PRESET INPUTS LT QUTPUTS
ENABLE } ] 3-STATE DISABLE
6 INHIBIT
SO B P : ™
P2 —— — Q2 o b 12,
p3 L] He o3 -] £ R e
) [z SO0 o e
P4 —— — Qa (o] v d 14 SELECT
. Vop <16 c g M-I ouTPUT
CLOCK Vss:8 N R R :: f SELECT Vﬁo' 18
up/DOWN —2 ; 0 E5nTRoL yoor s
_5 R 5 CD45128
CARRY IN—O CARRY OUT LE/STROBE
9 92¢5-28929
RESET 92Cs-24824 Vss:8 92CS-25083R2
Vpp:l6
BCD Presettable Up/Down BCD-to-7-Segment
Counter Latch Decoder Driver 8-Channel Data Selector
CD4510B (Page 305) CD4511B (Page 311) CD45128 (Page 316)
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Functional Diagrams

Vpp=24
vDD=|2 —%' S0
SS r—TCT S
e 5o
Tz s3
Te 52
2 A s S5
DATA | —— }-B— K3 s6
3 114
DATA 2 . MLaten Z 4 TO 16 —.le_gg
DATA 3 — D | DECODER T3
22 i )——23 s9
DATA4 B Sl0
STROBE —H s S!
BEN Si2
e S13
s Sl4
H— SI5
INHIBIT 2—3—-————-——]7
92CS - 24597

4-Bit Latch/4-to-16

PRESET
ENABLE ,
4 r_—-l—\ 6
Pl —— —— Qi
p2 —2 L a2
T [ T
P4 — —Qa
5 Vpp = 16
CLOCK —1 Vss- g
uP/DOWN — .
CARRY IN

5 —
q O CARRY OUT
_
92(Cs-24824

Binary Presettable Up/Down

RESET

WE = 0-- QI6---Q32---Q48---Q64
WE = |----DI7---033---D49--HiZ

| OF 2 SHIFT REGISTERS. TERM. Nos.
IN PARENTHESES ARE FOR 2ND HALF.

Vop*!6  Vgs*8

92CS-30371

Line Decoder Counter Dual 64-Bit Shift Register
cD45148 (Page 319)  CD45158B (Page 319) CD4516B (Page 305) CD45178 (Page 323)
Output “"High’’ on Select Qutput “Low’’ on Select
CLOCK A o 13 q1a B0 .
! %6 %02A xii'h% 07— & ce
c = ENCODER [—= Q1
2 Q3a cLOCK 1 -STROBE 2 9
ENABLE A 16 qan 8 5%8 ITOI.CASCADE 04 '; PRIORITY %
R LIt !
RESET A INHIBIT RATE ig| SELECT
7 (CARRY)IN I =0 RATE OUOTP;JTS :‘ m
u 0|
CLOCK B Qis SENY"TEO 4, § SLEc;_GElccT 6__. o ! (1]
9 <10 Y I OUT, €o
/+ 6 Q28 cuear izl Y
10 C Q38 5 ot 1
ENABLE B 14 R_Iy="9"our .
Q4B 7 . 465
. INHIBIT (CARRY) OUT €
RESET B Voo* '8 Vet 16 92CS-24913RI Vpp*16 '
15 Vss=8 00 Vss=8 92¢5-26360RI
92¢5-24506R! Vss=8
Dual Up Counter
CD4518B (Page 328)
CD45208 Binary (Page 328) BCD Rate Multiplier 8-Bit Priority Encoder
CcD45278 (Page 333) CD4532B (Page 338)
8-BYPASS A 2]
SET s Cxi Ry 13
T {—e—\\A—= VoD B ]
RESET 1| 2[Rxextn Rre =7
7 Crc —
8
o +TR ; o Rs — L
0SC 4 |INHIBIT] -TR MONO| AR —]
inFiarT LS ReseT —21-O) L MR —
STAGES 9-24 10
CLOCK 8~ MODE —
o3 i W M 2
ouT !t 997 ~~-az4 +TR-2 0 o, SELECT
. I‘ """ -TR |l3| MONG2 S \\:DD : :'::"47
RESET Q ss ©
AO—5 13 2 92¢5-35066
out 2 BINARY - BO— be—ocooz
5 SELECT CO—|2—1 DECODER  [PROX B[ RxCx(2)
0 O—
CLOCK MONO O—'5. Vpp=16 sy AN\— VDD
Vss=8 Cx2 Rx2
7
INHIBIT Vpp*!6 Vss=8 92¢5-30373 . ezcs-zaz5
Programmable Timer Dual Precision Monostable Programmable Timer
CD45368 (Page 342) Muitivibrator
CD45388B (Page 350) CD45418 (Page 356)
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Functional Diagrams

Vb
lie
3 4
" O— | | —@® o a-2 P
LATCH BDC _— DISPLAY 3 Q!
|| T0 DRIVER (9 » 5 § 2
B8 |
7-SEGMENT |— Q) « [ 7 a3
| — DECODER
c @—] — () o p7 SEGMENT ] 112 g0
o @_ | OUTPUTS A THpS
—@® . g2 10 22
- f =0
—® E—=19 S a3
| _() ° S
J 8
Vss
LD 92CS -22918RI
7
BLO 92CS-34515
Ph @ Dual Binary-to-1-0f-4
Decoder/Demultiplexer
BCD-to-7-Segment Latch/Decoder/Driver Output ““High"’ on Select
CD45438 (Page 360) CD4555B (Page 366)
Voo
_IL_T 14 4
2 b 14 5 a0 19 WRITE DISABLE—— o |00
A 5 — we | AL = D 13 | 5
3 P———0al WORD"A" 4 2 ATA Ql
B 6 = A2 - L [8 0
- p——2-a2 a3 15 1 7
E—o b 1773 T, 3 A0 AT o3
A>B —H U3 A>p 2| € Tle
12 =58 3 pe8 A5l % NI T
R p—1=® ROiE N P i2 a2 D H 10 o5
|1 <B— ——A<B E E
13 p—-L- Qi R s
8 b—{10 3% 7so 4 5| S [ ?
=15 o == R —_— ——
E—9 b2 & worD"g" 4 B! —?4 ESET Q7
B2 ‘i Vop*!6
— 18 (B3 4 Vss=8 92C5-30372
Vss
92c5-22919R1 Vop* 16 Vsg=8
92C5-30375
Dual Binary-to-1-of-4
Decoder/Demultiplexer
Qutput “Low” on Select 4-Bit Magnitude Comparator 8-Bit Addressable Latch
CDA45568 (Page 366) CD45858 (Page 371) CD4724B (Page 375)
0ATA €b22102
STROBE IN ONLY
; A ’;')IIS X5 Ye ?YI
o[ H R [E
€D22101
— / # S ONLY =2
— STROBE DATA
o ) | FHEH Sora
149
vz 14 6"
. Jj— Jj— Jﬁ« - G (24 [H [
3w 7 7 7Y
ot HE = ool 2 . [
.18 w 3 Qe gl S T 5| 22| 18 19
4 3 £ n n 3} . 8 sl c 16 X X2 3 X4
& H 3 <le H € SIGNALS IN (OUT)
: 2 E e 7 ¢ —vi'
30— £ (| ot 7
O : o 7 16 [oH OH [2h Bl
>
= 5
_ Eé ﬁ' E Jfﬂ EH T
— "
4()—-{ — 9
o LJ L J)s ' or 13 @'
x| x2 X3 X4 N 0
s2cM- 2734681 @" @_ El‘* 8
10 3 7 6
X ox2' )43' x4
SIGNALS N (OUT)
4-by-4 Crosspoint Switch 4-by-4-by-2 Crosspoint Switch szcu-z9w38
with Control Memory with Control Memory
CD22100 (Page 636) CD22101 (Page 641)
CD22102  (Page 641)

25



Functional Diagrams

I'|Vop 35|vss
15 —
crx—2 » "HDB3 OUT ¥r=
) TRANSMITTER 14 _ 27 38— | o1 seemenT
NRZ (N » “HDB3 OUT DATA 58 OUTPUTS
3 10 INPUTS —J29
HDB3/AMI ' —» CKR —130
*HDB3 IN It i 4 DIGIT — 3! 8 D2 SEGMENT
. RECEIVER » NRZ OUT SELECT E 8 OUTPUTS
“HOB3 IN » INPUTS 34 6
19
e —2 | 7 ]‘ H
16— |- D3 SEGMENT
15— [ outruTs
OSCILLATOR 18—
5 9 —136 13
CRX ERROR AND » ERR INPUT 2
AIS 22—
RETS 6 > LA I | D4_SEGMENT
RATS DETECT » AIS 23 SurPoae
I —
20—
. BACKPLANE
Vpp =16 5 INPUT/OUTPUT
Vss* 8 92CS-36527
92Cs-33101
HDB3 Transcoder
4-Digit Decoder Driver
CD22103 (Page 649) CD22104 (Page 656) CD22104A (Page 656)
Hexadecimal Display Decimal Display
osc
| IVDD 35|vs5 TANK
ALBO ALBO
40_._7 GND SUBSTRATE BIAS Vee
39— 19 (5 @
J Py | DI SEGMENT
DATA  ——l%8 OUTPUTS
INPUTS  — 29
—% ®
DIGIT aeo | (3
— L D2 _SEGMENT
gglégﬂ{ % QUTPUTS OUTPUTS ALBO
CHIP {-— 33 @
SELECT | — 34 <
| D3 SEGMENT ALBO
OUTPUTS QETECTOR CLOCK .—‘ LIMIT 13
OSCILLATOR ___| ©
INPUT 36 < PHASE
T SHIFT
BT
° PRE- cLock TIMING
AMP DETECTOR PULSE 12
BACKPLANE lo%
INPUT/OUTPUT ereaue >
92Cs- 33100 (:)
FF
: DATA GATE PULSE
4-Digit Decoder Driver DETECTOR ouTRUT
7
PREAMP FF
oUTPUT | (B)—— > GATE 0
CD22105 (Page 661) L~
Hexadecimal Display (5 9s2em-34827
9
Vee Ve
CD22105A (Page 661)
PCM Line Repeater
Decimal Display
CD22301 (Page 666)
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Functional Diagrams

EF5 —p—— %” a1
76 —p—2— T—b Q2 2 a
&5 —> 2 ® 03 Bl oP AMP
£ ’ 1 35 5 q4 AMP 5 OUTPUTS
=57 —p 5. 1 3%, 05 INPUTS] B- =1 cD224/13 [—BO
EPT 33 7| cp22413
ole —»—13 F2—» a6 B+ —
o : :12 or FILTER | TXT = 12\ pos
1 [ = — FILTER
SRCIR —>— ] —30—’08 INPUTS Rxx.'.i TXO YouTPUTS
sR cLk ——L— >0 TNl COT 14 vo
p— 14 il Sy
ST —— - 28 20 INPU%)MSI
TMR CLK —p—— > Qll
N ——E —i—;——’OIZ vELi
161 —p12 -?—» Qi3 o ';FT VLs—-
Te1 —-2 PG Vpp=!6 Vgg=8 VAG=!
PN :'Iz 92Cs-33227
22 a7
L& > @17
S —» 4 tEST
—IG———P TDI
7T > 102 . .
L7 & ovo 16-Channel Precision Pulse Code Modulation
'2‘; 801 Timer/Driver Sampled - Data Filters
=40 TE?
WP ooo CD22413  (Page 676)
ss*® -
sace-3esze CD22401  (Page 670) CD22414  (Page 676)
c1(3 INHIBIT
COLUMN 8 [>" ] Vno"74
c2 (4 | DIVIDERS Vss =
COLUMN AND D/A Vour LE;J?;'S{” D! I—-[>°-—
(B sens
e SENSE L} SUMMING ? s 02 2—> o
AMPLIFIER SHIFT SHIFT
C4®'— RIGHT | RIGHT ¢ D3 3—'>o-—- E ._|>°—EVE9N
@ @——+ BIIDERS " 2 ouTPuT
a _|- AND D/A Voo _LC';‘ 044> c
o ! Rt e
L
R2 ROW ENABLE —— ——out o6 11— > o
R3 SENSE sueT .
® IN—LEFT oriz—> € {6
re NC:1,5,7 5— Yoo:'6 OuTPUT
AX 10,14,15 r Vss =8 08 13— o
RECIRCULATE 09 5
osci (7) MUTE CONTROL  g2cs-27567 92¢s-27397
osc. ™ .
CONTROL 32-Stage Stati
osc 2 (8) 2 ge static .
Left/Right Shift 9-Bit Parity Generator/Checker
Register
Vss
Dual-Tone Multifrequency Tone Generator  gycp.33009
CD22859 (Page 683) CD40100B (Page 379) CD40101B (Page 384)
I ouTPUT 3-STATE
5 SPE ENABLET ), . 1] s
o APE po —3] 115 q0 DO — = a0
CI/cE or —4 He g o1 —3 12 q
3I— 5 13 6 "
2GR p2 — o2 p2 — L
03 —&! LY 3 7 10
JAM CD40102B  (Page 387) noE 03 — —— Q3
Jo LEFT T
440 | _ 3 14 DATA-OUT
: 2-Decade BCD N gET SHIFT IN —X 5 READY
|| s-sTace 5 DATA-IN U5 swiFT out
| DOWN wmopg_ { ~2—— READY
I | counTER CD40103B  (Page 387) BELECT]SI___ . 10 zoo": 9 Vop*16
971 €0/2D oo — 58"
|70 - MASTER -
"3 CLOCK " 8-Bit Binary cLocx T a2cs-24816202 NESET Vss=8
. . 92CSs-27282
9205-2881IRI 4-Bit Ur;il\;ief:sslegai;c:ier:ctlonal FIFO Register
8-Stage Presettable 3-State Outputs 4-Bits Wide by 16-Bits Long
Synchronous Down Counter CD40104B  (Page 394) CD40105B  (Page 401)
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Functional Diagrams

| 2 - WRITE
A Eo——- G=A 3(5) ENABLE 3-STATE A
c:AB lls I:
3 4 - A 29 a0
B T HeB 13 . 003 s
2(4) oata | Ot 9" [ worp a
. . Vis INPUTS T 5,18 ] & o2 [ outeur
c———T I-T 037 AN
9 8 - WRITE O _8
0 oy 4D 59) wRITE | —
F=DE 22
—F .
n 10 ' 7(1!)W nzno.g_': 23 ‘;:7
E———] Ke il - WORD B
sl0) £ vi Reao oa |2 g2 [ ouTPUT
Ss 10 ]
13 12 = READ 18 — —a3
F T L=F Veg 4(7) 92CS-29434R2 READ 0B—
16 20
Voo" 4 NOTE : Voo 24
Vss*7 92¢S- 28682 NUMBERS IN PARENTHESES FOR CD40IO7BF, VDD'IZ cLock 3-STATE B
OTHERS FOR CD40I07BE ss* 92¢s 2481987
Hex Schmitt Trigger
99 Dual 2-Input NAND 4-by-4 Multiport Register
Buffer/Driver
CD40106B (Page 406) CD401078B (Page 410) CD40108B (Page 413)
Yee Yoo
CLOCK uP SIGNAL
INPUT CLOCK DOWN ——p| PRECONDITIONER
3,6,10,14 O— LEVEL
SHIFT OuTPUT
vee CARRY
[ P S e
Vi . —»
Vss oF a I 0D — BORROW
INDEPENDENTLY ENABLED Vss RESET—
LEVEL SHIFTERS ToG6LE |
ENABLE

LATCH ENABLE ————’[LAYCH HDECODER

ORIVERE::>

SEVEN-
SEGMENT
JUTPUTS
NC=12 92CS-29200
Vpp:16
://ssj 8 92CS - 26669RI
ccs) Decade Up-Down Counter/
. Decoder,
Quad Low-to-High oder/Latch/Driver
Voltage Level Shifter
CD40109B  (Page 418) CD40110B  (Page 422)
CONTROL
DISABLE DISABLE /STROBE DATA\
5 3 A A
[
CMOS TTL :
CMOS TTL
oS oLt IN(OUT) ouT(in L1 A .
4 PULL -UP OR 2 E
A PULL - DOWN -
8 8 RESISTORS 3A |
OR an bz:
14-21
2-9 LEVEL 14-21 2-9 4 LATCHES - (1)-
SHIFTER ENABLE 8 g
ENABLE o 4 PULL-UP OR S
10 PULL- DOWN 28 b
- RESISTORS
Vop*! Vop*! . 38 8
Veer22 Vee=22 0265325691 4 LATCHES 48 H
Vee sl 92CS-30246 Vgg=11,12 s
SS smaoae mgA
8-Bit Universal Bidirectional ?:'l\Bni(t)g/'}l!YrTia' Bi|«:l(!:recllolrr:a:r controL sees-3s283
CMOS/TTL Level Converter evel Converle Programmable Dual 4-Bit
CD40115  (Page 687) CD40116  (Page 689) Terminator
CD40117B  (Page 431)
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Functional Diagrams

PE T 19 03 2 o
10 F/F1
CLEAR —— — a2 b2 5 a2
ToAp —24 F/F2
23
’ PRIORITY BCO 2:’2 cLock : = a3 6
1081
SELECT ENCODER eez‘o Pl _3] 03 E3 ? o3
a,
o — P2 4 L. Q4
220529078 P3 5 04 1] 10 Qa
P4 6 1S CARRY F/Fa4
ouT
13 12
05
Vpp 16 F/FS 08
Vgs =8 @ s
. . 92CS - 28 628RI 06 a6
10-Line-to-4-Line i cLock—2 | Frrs
BCD Priority Encoder Synchronous 4-Bit Counter !
CD40162B  (Page 438) CD40160B  (Page 438) CLEAR
CD40147B  (Page 435) Decade with Synchronous Decade with Asynchronous eS8 s2cs-20231
Clear Clear 0o
CD401638  (Page 438) CD40161B  (Page 438) Hex “D” Type Flip-Flop
Binary with Synchronous  Binary with Asynchronous
Clear Clear CD40174B  (Page 445)
FUNCTION SELECT INPUTS FUNCTION SELECT
. |50|swlszlss INPUTS
or-# IR 5 al L LY solilizls’
5 Qi woro | 223 Ho FL Fi [ outpur ho 2 Aol s
5 7 7 = 2 1 F3 [ FUNCTION A 23 | ——
D2 /F2 |6 Q2 =< —= worp_| =22 0_F1 | ourpur
Qz A 14 p3f3 A a2 a2 1\ F2 [FUNCTION
- % 14 8<R COMPARE A 19 | 13 F3
03 12 10 (3 ﬂo o (B0 1 14_A:B COMPARE
= T woso | ——( R PPLE e
Q3 5 |82 204 |!6Cnsa v s out
13 15 B n e e oo 6 nva RIPPLE
04 rra hia- 94 . ) oun
a3 canny w ST pr—& ?} £
> it P P i
CLOCK | Vss+8 ::gf; PN CoNPROL oGaRRY
CLEAR Vpp= 18 el sacs-2830782
92CS5-34508
Quad “D"-Type Flip-Flop 4-Bit Arithmetic Logic Unit
CD40175B  (Page 449) Active-Low Data Active-High Data
CD40181B  (Page 455)
— 3 PRESET
G0
ENABLE RESET
— I“ RESET ——]
G EI 14 s 13 q 00 —2 ' 15
iy 5 12 sz - 2 a2 4 PR
63 —Q Cna+x )3 1€ 03 = -
Il Cnsty sa - qa bz —H e
— 4 n 6 12
P0—Q S o, ‘2 cLock up > gorRROW et a3
5 #i—20 cLock oown '2 EaRRY inLEFT
41— 15 Tia SHIFT
P_z 63 . RESET — Voo 16 INRIGHT_ 2
3_q O— P Vss:8
. mope |50 9]
carry iy 12 © 5 92s-27561R1 SELECT 5, ° Vop =16
Vgs =8
Vpp* 16 Presettable Up/Down Counter I
Vss=8 92CS-24826R! (Dual Clock with Reset) cLock 5205 24822R2
Look-Ahead Carry Generator CD40192B  (Page 464) 4-Bit Universal Bidirectional Shift
BCD Register with Asynchronous Master Reset
CD40182B  (Page 460) CD40193B  (Page 464)
Binary CD40194B  (Page 394)
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Functional Diagrams

OUTPUT

WRITE CISABLE
ENABLE ENABLE A
DATA 15 O—DC
INPUTS I|5 13
20 4 SELecr
Do '—9— -5—00
i
ot =9 [ worp A 'O D Vop
DZ—I:T 1 g2 [outeut M ) :J
03] R 2 o>
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WRITE O ——8- 3_0‘
WRITE 1 —'9— 81 q
|22 so >~ v
READ 1A _|_4_ 2300 £
READ 0A —2 20t | woro 6 a2
12 _qo [ ouTPUT s |
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READ i8 o A 3 ADDITIONAL IDENTICAL CIRCUITS
READ 0B — i S—]
6] 2! . 03
- 92CS-28549R!| 0 83 Os
0D CLOCK  ENABLE B A4
Vgs =12 1 O—
84 04
3 O— 2
4-by-4 Multiport Register "Quad 2-Line-to-1-Line
CD40208B (Page 469) Data Selector/Muitiplexer s2cm-28741R1
CD402578 (Page 474)
Voo
ANALOG DIGITAL
® SUPPLY €= Vaa voo =@ suppLy
RFLOW
Vin @ —@) OVERFLOW vin @ Q) OVE
s —@ msB MsB
REF 6-BIT @ s-BIT
PARALLEL
@ 3@
pecoper —® DECODER
Logic | —@ —@
AND AND
| I STORAGE —® LsB storace [~
| , REGISTER REGISTER (@
REF  @®— ! —@ Ls8
|CENTER |
1 é | _
‘ s ! L ©cw @cel
| ! v —®cE2
:l> —G)ce2 IN
{Auro BALANCE {
AUTO BALANCE
Vss _ COMPARATORS COMPARATORS
GRouND GROUND
© o o
92Cs-36881 ® ® ® D)
ZENER —
DIODE Vgg CLOCK PHASE REF: AGND CLOCK PHASE ~—REF Vss
92CS-36882
6-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 replaced 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 manufacturers.

Before substituting any replacement type in a particular application, the user should
review the operating conditions of the particular 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 CD4017BMJ CD4017BF
CD4000MJ CD4000AF CD4011BCN CD4011BE CD4018BCN CD4018BE
CD4001BCJ CD4001BF CD4011BMD CD4011BD CD4018BMD CD4018BD
CD4001BCN CD4001BE CD4011BMJ CD4011BF CD4018BMJ CD4018BF
CD4001BMD CD4001BD CD4012BMD CD4012BD CD4019BCJ CD4018BF
CD4001BMJ CD4001BF CD4012CN CD4012AE CD4019BCJ CD4019BE
CD4002BCJ CD4002BE CD4012MD CD4012AD CD4019BMD CD4019BD
CD4002BCN CD4002BE CD4012MJ CD4012AF CD4019BMJ 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 CDA4021AE
CD4006CN CD4006AE CD4014MJ CDA4014AF CD4021MD CD4021AD
CD4006MD CD4006AD CD4015BCJ CD4015BF CD4021MJ CD4021AF
CD4006MJ CD4006AF CD4015BCN CD4015BE CD4022BCJ CD4022BF
CD4007CN CD4007AE 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
CD4009CN CD4009AE CD4016CN CDA4016AE 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-Reference Guide

RCA RCA RCA

Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
CD4025BCJ CD4025BF CD4046BCN CDA4046BE CD4073BCJ CD4073BF
CD4025BCN CD4025BE CD4046BMD CD4046BD CD4073BCN CD4073BE
CD4025BMD CD4025BD CD4046BMJ CD4046BF CD4073BMD CD4073BD
CD4025BMJ CD4025BF CD4047BCN CD4047BE CD4073BMJ CD4073BF
CD4025CN CD4025AE CD4047BMD CD4047BD CD4075BCJ CD4075BF
CD4025MD CD4025AD CD4047BMJ CDA4047BF CD4075BCN CD4075BE
CD4025MJ CD4025AF CD4048BCJ CD4048BF CD4075BMD CD4075BD
CD4027BCJ CD4027BF CD4048BCN CD4048BE CD4075BMJ CD4075BF
CD4027BCN CD4027BE CD4048BMD CD4048BD CD4076BCJ CD4076BF
CD4027BMD CD4027BD CD4048BMJ CD4048BF CD4076BCN CD4076BE
CD4027BMJ CD4027BF CD4049BMD CD4049UBD CD4076BMD CD4076BD
CD4027DM CD4027BD CD4049BPC CD4049UBE CD4076BMJ CD4076BF
CD4028BCJ CD4028BF CD4049CN CDA4049AE 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 CD4051BD 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 CD4053BD CD4503BCN CD4503BE
CD4034BMJ CD4034BF CD4053BMJ CD4053BF CD4503BMJ CD4503BF
CD4035BCN CD4035BE CD4060BCJ CD4060BF CD4503BMD CD4503BD
CD4035BMD CD4035BD CD4060BCN CD4060BE CD4510BCJ CD4510BF
CD4035BMJ CD4035BF CD4060BMD CD4060BD CD4510BCN CD4510BE
CD4040BCJ CD4040BF CD4060BMJ CD4060BF CD4510BMD CD4510BD
CD4040BCN CD4040BE CD4066BCJ CD4066BF CD4510BMJ CD4510BF
CD4040BMD CD4040BD CD4066BCN CD4066BE CD4511BCJ CD4511BF
CD4040BMJ CD4040BF CD4066BMD CD4066BD CD4511BCN CD4511BE
CD4041BMD CD4041UBD CcD4066BMJ CD4066BF CD4511BMD CD4511BD
CD4041CJ CD4041UBF CD4066BPC CD4066BE CD4512BCJ CD4512BF
CD4041CN CD4041AE CD4069CN CD4069AE CD4512BCN CD4512BE
CD4041MD CD4041AD CD4069MD CD4069AD CD4512BMD CD4512BD
CD4041MJ CD4041AF CD4069MJ CD4069AF CD4512BMJ 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 CD4043AE CD4070CN CD4070AE CD4515BCN CD4515BE
CD4043MD CD4043AD CD4070MD CD4070AD CD4515BMD CD4515BD
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 CD4045BD CD4072BMD CD4072BD CD4518BCJ CD4518BF
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CD4518BCN CD4518BE CD40175BCN CD40175BE F4021BDM CD4021BF
CD4518BMD CD4518BD CD40192BCJ CD40192BF F4021BPC CD4021BE
CD4518BMJ CD4518BF CD40192BCN CD40192BE F4022BDC CD4022BF
CD4520BCJ CDA4520BF CD40192BMD CD40192BD F4022BDM CD4022BF
CD4520BCN 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
CD4527BMD CD45278BD F4001BDC CD4001BF F4024BDM CD4024BF
CD4528BCJ CD4528BF F4001BDM CD4001BF F4024BPC CD4024BE
CD4528BCN CD4528BE F4001BPC CD4001BE F4025BDC CD4025BF
CD4528BMD CD4528BD F4002BDC CD4002BF F4025BDM CD4025BF
CD4528BMJ CD4528BF F4002BDM CD4002BF F4025BPC CDA4025BE
CD4538BCJ CD4538BF F4002BPC CD4002BE F4027BDC CD4027BF
CD4538BCN CD4538BE F4006BDC CD4006BF F4027BDM CD4027BF
CD4538BCN CD4538BE F4006BDM CD4006BF F4027BPC CD4027BE
CD4538BMD CD4538BD 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 CDA4724BF F4008BPC CD4008BE F4030BDC CD4030BF
CD4724BCN CD4724BE F4011BDC CD4011BF F4030BDM CD4030BF
CD4724BMD CD4724BD F4011BDM CD4011BF F4030BPC CD4030BE
CD4724BMJ CD4724BF F4011BPC CD4011BE F4031BDC CD4031BF
CD40106BCJ CD40106BF F4012BDC CD4012BF F4031BDM CD4031BF
CD40106BCN CD40106BE F4012BDM 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
CD40161BMD CD40161BD F40158DM 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 CD4046BF
CD40175BMJ CD40175BF F4021BDC CD4021BF F4046BDM CD4046BF
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F4046BPC CD4046BE F4081BDC CD4081BF F4556BDM CD4556BF
F4047BDC CD4047BF F4081BDM CD4081BF F4556BPC CD4556BE
F4047BDM CD40478BF F4081BPC CD4081BE F4581BDC CD40181BF
F4047BPC CD4047BE F4082BDC CD4082BF F4581BDM CD40181BF
F4049BDC CD4049UBF F4082BDM CD4082BF F4581BPC CD40181BE
F4049BDM CD4049UBF F4082BPC CD4082BE F4582BDC CD40182BF
F4049BPC CD4049UBF F4085BDC CD4085BF F4582BDM CD40182BF
F40508DC CD4050BF F4085BDM CD4085BF F4582BPC CD40182BE
F4050BDM 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 F4515BDM 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 HCF4000BD CD4000BD
F4071BPC CD4071BE F4520BDC CD4520BF HCF4000BE CD4000BE
F4072BDC CD4072BF F4520BDM CD4520BF HCF4000BF CD4000BF
F4072BDM CD4072BF F4520BPC CD4520BE HCF4001BD CD4001BD
F4072BPC CD4072BE F4527BDC CD4527BF HCF4001BE CD4001BE
F4073BDC CD4073BF F4527BDM CD4527BF 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 CD4076BE F4543BDC CD4543BF HCF4007UBE CD4007UBE
F4077BDC CD4077BF F4543BDM CD4543BF HCF4007UBF CD4007UBF
F4077BDM CD4077BF F4543BPC CD4543BE HCF4008BD CD4008BD
F4077BPC CD4077BE F4555BDC CD4555BF HCF4008BE 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 CD40318D HCF4053BE CDA4053BE
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 CD4033BE HCF4055BF CD4055BF
HCF4015BE CD4015BE HCF4033BF CD4033BF HCF4056BD CD4056BD
HCF4015BF CD4015BF HCF4034BD CD4034BD HCF4056BE CD4056BE
HCF4016BD CD4016BD HCF4034BE CD4034BE HCF4056BF CD4056BF
HCF4016BE CD4016BE HCF4034BF CD4034BF HCF4060BD CD4060BD
HCF4016BF CD4016BF HCF4035BD CD4035BD HCF4060BE CD4060BE
HCF4017BD CD4017BD HCF4035BE CDA4035BE 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
HCF4019BD CD4019BD HCF4041UBE CD4041UBE HCF4066BF CD4066BF
HCF4018BE CD4019BE HCF4041UBF . CD4041UBF HCF4067BD CD4067BD
HCF4019BF CD4019BF HCF4042BD CD4042BD HCF4067BE CD4067BE
HCF4020BD CD4020BD HCF4042BE CD4042BE HCF4067BF CD4067BF
HCF4020BE CD4020BE HCF4042BF CD4042BF HCF4068BD CD4068BD
HCF402CBF CD4020BF HCF4043BD CD4043BD 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 CD4047BF HCF4073BD CD4073BD
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 CD4027BD HCF4049UBE CD4049UBE HCF4075BF CD4075BF
HCF4027BE CD4027BE HCF4049UBF CD4049UBF HCF4076BD CD4076BD
HCF4027BF CD4027BF HCF4050BD CD40508BD HCF4076BE CD4076BE
HCF4028BD CD4028BD HCF4050BE CD4050BE HCF4076BF CD4076BF
HCF4028BE CD4028BE HCF4050BF CD4050BF HCF4077BD CD4077BD
HCF4028BF CD4028BF HCF4051BD CD4051BD HCF4077BE CD4077BE
HCF4029BD CD4029BD HCF4051BE CD4051BE HCF4077BF CD4077BF
HCF4029BE CD4029BE HCF4051BF CD4051BF HCF4078BD CD4078BD
HCF4029BF CD4029BF HCF4052BD CD4052BD HCF4078BE CD4078BE
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HCF4078BF CD4078BF HCF4515BD CD4515BD HEF4015B CD4015BE
HCF4081BD CD4081BD HCF4515BE CD4515BE HEF4016B CD4016BE
HCF4081BE CD4081BE HCF4515BF CD4515BF HEF4017B CD4017BE
HCF4081BF CD4081BF HCF4516BD CD4516BD HEF4018B CD4018BE
HCF4082BD CD4082BD HCF4516BE CD4516BE HEF4019B 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 CD4024BE
HCF4086BD CD4086BD HCF4520BE CD4520BE HEF4025B CD4025BE
HCF4086BE CD4086BE HCF4520BF CD4520BF HEF4027B CD4027BE
HCF4086BF CD4086BF HCF4527BD CD4527BD HEF4028B CD4028BE
HCF4089BD CD4089BD HCF4527BE CD4527BE HEF4029B CD4029BE
HCF4089BE CD4089BE HCF4527BF 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
HCF4094BD CD4094BD HCF4555BE CD4555BE HEF4042B CD4042BE
HCF4094BE CD4094BE HCF4555BF CD4555BF HEF4043B CD4043BE
HCF4094BF CD4094BF HCF4556BD CD4556BD HEF4044B CD4044BE
HCF4095BD CD4095BD HCF4556BE CD4556BE HEF4046B CD4046BE
HCF4095BE CD4095BE HCF4556BF CD4556BF HEF4047B CD4047BE
HCF4095BF CD4095BF HD14503B CD4503BE HEF4049B CD4049UBE
' HCF4096BD CD4096BD HD14541B CD4541BE HEF4050B CD4050BE
HCF4096BE CD4096BE HD174C04 CD4096BD HEF4051B CD4051BE
HCF4096BF CD4096BF HD174C14 CD40106BD HEF4052B CD4052BE
HCF4097BD CD4097BD HD174C86 CD4030BD HEF4053B 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
HCF4502BF CD4502BF HD374C174 CD40174BE HEF4075B CD4075BE
HCF4508BD CD4508BD HD374C192 CD40192BE HEF4076B CD4076BE
HCF4508BE CD4508BE HD374C193 CD40193BE HEF4077B CD4077BE
HCF4508BF CD4508BF HEF4000B CD4000BE HEF4078B CD4078BE
HCF4510BD CD4510BD HEF4000BD CD4000BE HEF4081B CD4081BE
HCF4510BE CD4510BE HEF4001B CD4001BE HEF4082B CD4082BE
HCF4510BF CD4510BF HEF4001UB CD4001UBE HEF4085B CD4085BE
HCF4511BD CD4511BD HEF4002B CD4002BE HEF4086B CD4086BE
HCF4511BE CD4511BE HEF4006B CD4006BE HEF4093B CD4093BE
HCF4511BF CD4511BF HEF4007UB CD4007UBE HEF4094B CD4094BE
HCF4512BD CD4512BD HEF4008B CD4008BE HEF4502B CD4502BE
HCF4512BE CD4512BE HEF4011B CD4011BE HEF4508B CD4508BE
HCF4512BF CD4512BF HEF4011UB CD4011UBE HEF4510B CD4510BE
HCF4514BD CD4514BD HEF4012B CD4012BE HEF4511B CD4511BE
HCF4514BE CD4514BE HEF4013B CD4013BE HEF4512B CD4512BE
HCF4514BF CD4514BF HEF4014B CD4014BE HEF4514B CD4514BE
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HEF4515B 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
HEF4527B 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 CD4001BF 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 CD4002BE MC14021BAL CD4021BF MC14046BCL CD4046BF
MC14002UBAL CD4002UBF MC14021BCL CD4021BF MC14046BCP CD4046BE
MC14002UBCL CD4002UBF MC14021BCP CD4021BE MC14049UBAL CD4049UBF
MC14002UBCP CD4002UBE MC14022BAL CD4022BF MC14049UBCL CD4049UBF
MC14006BAL CD4006BF MC14022BCL CD4022BF MC14049UBCP CD4049UBE
MC14006BCL CD4006BF MC14022BCP CD4022BE MC14050BAL CD4050BF
MC14006BCP CD4006BE MC14023BAL CD4023BF MC14050BCL CD4050BF
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 CD4052BF
MC14008BCL CD4008BF MC14024BAL CD4024BF MC14052BCL CD4052BF
MC14008BCP CD4008BE MC14024BCL CD4024BF MC14052BCP CD4052BE
MC14009UBAL CD4009UBF MC14024BCP CD4024BE MC14053BAL CD4053BF
MC14009UBCL CD4009UBF MC14025BAL CD4025BF MC14053BCP CDA4053BE
MC14009UBCP CD4009UBE MC14025BCL CD4025UBF MC14053BCP CD4053BE
MC14010BAL CD4010BF MC14025BCP CD4025BE MC14060BAL CD4060BF
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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 CD4538BF
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 MC14502BCP CD4502BE MC14555BCL CD4555BF
MC14076BCP CD4076BE MC14503BAL CD4503BF MC14555BCP CD4555BE
MC14077BAL CD4077BF MC14503BCL CD4503BF MC14556BAL CD4556BF
MC14077BCL CD4077BF 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 CD40106BF
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 CD22419
MC14099BCL CD4099BF MC14514BCP CD4514BE MM54C04D CDA4069BF
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 MM54C174D 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 CD40158BF 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 CD4034BF
MM74C174N CD40174BE SCL4016BE CD4016BE SCL4035BC CD4035BF
MSM4036 CD4036A SCL4017BC CD4017BF SCL4035BD CD4035BD
MSM4039 CD4039A SCL4017BD CD4017BD SCL4035BE CD4034BE
MSM4061 CD4061 SCL4017BE CD4017BE SCL4040ABC CD4040BF
MSM4061A CD4061A SCL4018BC CD4018BF SCL4040ABD CD4040BD
S2859P CD22859E SCL4018BD CD4018BD 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 CD4020BF SCL4042BD CD4042BD
SCL4002BC CD4002BF SCL4020BD CD4020BD SCL4042BE CD4042BE
SCL4002BD CD4002BD SCL4020BE CD4020BE SCL4043ABC CD4043BF
SCL4002BE CD4002BE SCL4021BC CD4021BF SCL4043ABD CD4043BD
SCL4006ABC CD4006BF SCL4021BD CD4021BD 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 CDA4044BF
SCL4006BE CD4006BE SCL4022BC CD4022BF SCL4044ABD CD4044BD
SCL4007UBC CD4007UBF SCL4022BD CD4022BD SCL4044ABE CD4044BE
SCL4007UBD CD4007UBD SCL4022BE CDA4022BE SCL4044BC CD4044BF
SCL4007UBE CD4007UBE SCL4023BC CDA4023BF SCL4044BD CD4044BD
SCL4008BC CD4008BF SCL4023BD CD4023BD SCL4044BE CD4044BE
SCL4008BD CD4008BD SCL4023BE CD4023BE SCL4046BC CD4046BF
SCL4008BE CD4008BE SCL4024BC CD4024BF SCL4046BD CD4046BD
SCL4009UBC CD4009UBF SCL4024BD CD4024BD SCL4046BE CD4046BE
SCL4009UBD CD4003UBD SCL4024BE CD4024BE SCL4047BC CD4047BF
SCL4009UBE CD4009UBE SCL4025BC CD4025BF SCL4047BD CD4047BD
SCL4010BC CD4010BF SCL4025BD CD4025BD SCL4047BE CD4047BE
SCL4010BD CD4010BD SCL4025BE CD4025BE SCL4049UBC CD4049UBF
SCL4010BE CD4010BE SCL4026ABC CD4026BF SCL4049UBD CD4049UBD
SCL4011BC CD4011BF SCL4026ABD CD4026BD SCL4049UBE CDA4049UBE
SCL4011BD CD4011BD SCL4026ABE CD4026BE SCL4050BC CD4050BF
SCL4011BE CD4011BE SCL4027BC CD4027BF SCL4050BD CD4050BD
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 CD4052BD
SCL4013BC CD4013BF SCL4029BD CD4029BD SCL4052BE CD4052BE
SCL4013BD CD4013BD SCL4029BE CD4029BE SCL4053BC CD4053BF
SCL4013BE CD4013BE SCL4030BC CD4030BF SCL4053BD CD4053D
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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 CDA4543BF
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 CD4069UBE SCL4163BC CD40163BF SCL4556BD CD4556BD
SCL4070BC CD4070BF SCL4163BD CD40163BD SCL4556BE CDA4556BE
SCL4070BD CD4070BD SCL4163BE CD40163BE SCL4581BC CD40181BF
SCL4070BE CD4070BE SCL4174BC CDA40174BF SCL4581BD CD40181BD
SCL4071BC CD4071BF SCL4174BD CD40174BD SCL4581BE CD40181BE
SCL4071BD CD4071BD SCL4174BE CD40174BE SCL4582BC CD40182BF
SCL4071BE CDA4071BE 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 CD40106BE
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 CD4077BF SCL4512BD CD4512BD TC4008BP CD4008BE
SCL4077BD CD40778BD 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 SCL4516BC CD4516BF TC4015BP CD4015BE
SCL4082BC CD4082BF SCL4516BD CD4516BD TC4016BP CD4016BE
SCL4082BD CD4082BD SCL4516BE CD4516BE TC4017BP CD4017BE
SCL4082BE CD4082BE SCL4517BC CD4517BF TC4018BP CD4018BE
SCL4085BC CD4085BF SCL4517BD CD4517BD TC4019BP CD4019BE
SCL4085BD CD4085BD SCL4517BE CDA4517BE TC4020BP CD4020BE
SCL4085BE CD4085BE SCL4518BC CD4518BF TC4021BP CD4021BE
SCL4086BC CD4086BF SCL4518BD CD4518BD TC4022BP 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

40




Cross-Reference Guide

RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
TC4029BP CD4029BE TC4520BP CD4520BE TP4044AN CD4044AE
TC4030BP CD4030BE TCA4527BP CD4527BE TP4044BN CD4044BE
TC4032BP CD4032BE TC4532BP CD4532BE TP4049AN CDA4049AE
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
TC4055BP CD4055BE TP4011BN CD4011BE TP4075BN CD4075BE
TC4056BP CD4056BE TP4012AN CD4012AE TP4081BN CD4078BE
TC4061 CD4061A TP4013AN CD4013AE TP4082BN CD4081BE
TC4063BP CD4063BE TP4013BN CD4013BE TP4083BN CD4082BE
TC4066BP CD4066BE TP4014AN CD4014AE TP4511BN CD4511BE
TC4068BP CD4068BE TP4015AN CD4015AE TP4512BN CD4512BE
TC4069BP CD4069UBE TP4015BN CD4015BE TP4520AN CD4520AE
TC4071BP CD4071BE TP4016AN CD4016AE uPD4001C CD4001AE
TC4072BP CD4072BE TP4016UBN CD4016BE uPD4002C CD4002AE
TC4073BP CD4073BE TP4017AN CD4017AE uPD4011C CD4011AE
TC4075BP CD4075BE TP4018AN CD4018AE uPD4012C CD4012AE
TC4076BP CD4076BE TP4018BN CD4018BE uPD4013C CD4013AE
TC4078BP CD4078BE TP4019AN CD4019AE uPD4014C CD4014AE
TC4081BP CD4081BE TP4019BN CD4019BE uPD4015C CD4015AE
TC4082BP CD4082BE TP4020AN CD4020AE uPD4017C CD4017BE
TC4083BP CD4083BE TP4020BN CD4020BE uPD4019C CD4019AE
TC4085BP CD4085BE TP4021AN CD4021AE uPD4020C CD4020AE
TC4086BP CD4086BE TP4022AN CD4022AE uPD4021C CD4023AE
TC4093BP CD4093BE TP4023AN CD4023AE uPD4023C CD4023AE
TC4094BP CD4094BE TP4024AN CD4024AE uPD4024C CD4024BE
TC40160BP CD40160BE TP4024BN CD4024BE uPD4025C CD4025AE
TC40161BP CD40161BE TP4025AN CD4025AE uPD4027C CDA4027AE
TC40162BP CD40162BE TP4027AN CD4027AE uPD4028C CD4028AE
TC40163BP CD40163BE TP4027BN CD4027BE HuPD4029C CD4029AE
TC40174BP CD40174BE TP4028AN CD4027AE uPD4030C CD4030AE
TC40175BP CD40175BE TP4028BN CD4028BE uPD4034C CD4034BE
TC40192BP CD40192BE TP4029AN CD4029AE uPD4035C CD4035BE
TC40193BP CD40193BE TP4030AN CD4030AE uPD4040C CD4040BE
TC4508BP CD4508BE TP4030BN CD4030BE uPD4042C CD4042AE
TC4510BP CD4510BE TP4035BN CD4035BE uPD4043C CD4043BE
"TC4511BP CD4511BE TP4040AN CD4040AE uPD4044C CD4044BE
TC4512BP CD4512BE TP4040BN CD4040BE uPD4049C CD4049AE
TC4514BP CD4514BE TP4042AN CD4042AE uPD4050C CD4050AE
TC4515BP CD4515BE TP4042BN CD4042BE uPD4051C CD4051BE
TC4516BP CD4516BE TP4043AN CD4043AN uPD4052C CD4052BE
TC4518BP CD4518BE TP4043BN CD4043BE uPD4053C CD4053BE
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uPD4063C CD4063BE uPD4094C CD4094BE uPD4555C CD4555BE
uPD4066C CD4066AE uPD4099C CD4099BE uPD4556C CD4556BE
uPD4069C CD4069UBE uPDA4508C CD4508BE
uPD4071C CD4071BE uPD4510C CD4510BE
uPD4072C CD4072BE uPD4511C CD4511BE
uPD4073C CD4073BE uPD4514C CD4515BE
uPD4075C CD4075BE uPD4516C CD4516BE
uPD4081C CD4081BE uPD4518C CD4518BE
uPD4082C CD4082BE uPD4520C CD4520BE
uPD4093C 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:

e Operating supply-voltage 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 below 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 Dissipation 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 volt-
age. In standard A- or B-series logic de-
vices, the dc dissipation typically ranges,
depending upon device complexity,
from 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 Vop.

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.

c) 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

~

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 natural 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.

@ PACKAGES E (85°C RATING)
(D PACKAGES D,F X (123°C RATING)
L1

PACKAGE DISSIPATION—mW

20 40 60 80
AMBIENT TEMPERATURE (Tp)—°C
92cs 27790

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.

QVoo

02 i 2 A 02A Ao
L T N e

INO COS/E'— VA
“ of *A0 ¥m

DIODE BREAKDOWN ~ OVss

* THESE DIODES ARE INHERENTLY PART OF THE
MANUFACTURING PROCESS.
92CS-27965R2
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

44



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 rulewill preventover-
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 ccircuits should not be revei sert
The positive (Vop) terminal should
never be more than 0.5 volt negative
with respect to the negative (Vss) ter-
minal (Voo — Vss>-0.5V). Reversal of
polarities will forward-bias and short
the structural and protection diode
between Vpp and Vss.

4. Voo should be equal to or greater than
Vee for CMOS buffers which have
two power supplies (except for the
CD40109B, 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 usedin
RCA CMOS integrated circuits.

Input Signals and Ratings

1. Input signals should 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 yA 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 Voo — Vss latch condition, or
damage to the input protection di-
odes. Latch-up conditions are ex-
plained in ICAN-6525.

2. ALL CMOS inputs should 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 float-
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 Vop or Vss, (b)
driving low-impedance loads, or (c)
directly driving the base of p-n-p or
n-p-n bi-polar transistor.

2. Outputshort circuits 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 pull-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
(Voo 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.

Noise Immunity and Noise Margin

The complementary structure of the in-
verter, common to all CMOS 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_orV 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
Vpp of 5, 10, 15 voits and 20 per cent
of Vpp for all unbuffered gates. The V.
and V| specifications define the maxi-
mum permissible additive noise voltage
at an input terminal when input signals
are within 50 millivolts of the supply rails.

[—ViLirve
10) \

VotHigH) O~~~
VNML ® VIL (MAX)~VO(LOW)
VNMH = VO (HIGH) ~ VIH (MIN.)

8
7
§|
Vout 5|
4
3
2

| |

= VIn(rye)

Vo wow) ! i
1

1 Ll Ll
0O I 2 3 45 67 8 910

VIL(MAX.) VIH(MIN.
VIN

92¢s-29512
Fig. 4—Typical transfer curve for a inverting
gate at Voo = 10 V.
N

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 voltage Vin
(where Vi is the VoL or Von voltage of the
preceding stage) at any (or all) logic 1/0
terminals without upsetting the logic or
causing any output to exceed the output
voltage (Vo) conditions specified for Vi
and Vu ratings. Fig. 5 illustrates the
noise-margin concept in a simple 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 Vor =4.5V
YNmL® IV VNMH=IV

VIL BV N VIne35V VoL=05V
Vo35V :IL | :I" :°'-

925-29513

Vpp=5V

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

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 CMOS 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 Serles Types

. __0.8Vop (V)
MaximumtCL = RV X ty(ns)
B Serles Types

. _ 0.8Voo (V)
Maximumt,CL = 115 (v) ) X ty(ns)

where t, = tpuL Or teuw (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 foading conditions.
Schmitt trigger circuits such as the CD-
4093B are an ideal solution to applica-
tions requiring wave-shaping.

CASCADING WITH SLOW CLOCK
CAN CAUSE ERROR

D oz
a

cu

Vop
0.7 Vpp
3vpp |
o T (] |
Q | switching poINT=
| 0.3 Vpp

92€$-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 allow
customer design of special and complex
circuits to suit individual needs. CMOS
chips are electrically identical 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. If DuPont No., 6838 or 5504A
paste is used, the bond should be cured
at temperatures between 185°C and
200°C for 75 minutes.

In CMOS circuits MOS-transistor p-
channel substrates (n-type bulk materi-
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 fromground
or other circuit elements.

Packing, Shipping, and Storage Criteria.
Solid-state chips, being small in size 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 user to 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 smallinsu-
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
helpful in handling CMQOS 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. Allexternal leads 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 chipsaredcelec-
trically tested 100% in accordance with
the same standards prescribed for RCA
devices in standard packages.

Device Testing
RCA CMOS 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 volts; functionality is checked at
2.8, 17, and 20 volts 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 means of 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 Vpo.

. Apply the input signal.

. Perform the test.

. On completion of test, remove the in-
put signal.

. Turn off the power supply (Vob).

7. Removethe device from the test socket
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.

apr O =

o

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.* Itshould
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 voits. The
major features of this series are as fol-
lows:

e Quiescent current specified to 15
volts

e 5-volt and 10-volt parametric ratings

¢ Maximum input leakage of 1 uAat 15
volts over the full package operat-
ing-temperature range

e 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 Il 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.=15pF; 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 volts, and a recommended operating
supply-voltage range of 3 to 18 volts. The

major features of this series are as fol-
lows:
e High-voltage (20-V) ratings
o 100% tested for quiescent current at
20V
5-V, 10-V, and 15-V parametric rat-
ings
e Standardized, symmetrical output
characteristics
o Maximum input current of 1 uA at 18
V over full-package-temperature
range; 100 nA at 18 V and 25°C
e Noise margin (full package-temper-
ature range) =
1VatVpp = 5V
2VatVDD =10V
25VatVpp = 15V
e 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 Joint Elec-
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) ...........ooviiiiinieiiiiniennes
INPUT VOLTAGE RANGE, ALLINPUTS .. ..oiiiiiiiiiiiiiiiieiini s

POWER DISSIPATION PER PACKAGE (Pp):

For Tp = -40t0 +60°C (PACKAGE TYPEE) ...........coviiiiiiiiiiit,

For Tp = +60 to +85°C (PACKAGE TYPEE) .................0

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

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

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

PACKAGE TYPES D, F, K, H oot

PACKAGETYPEE .........cocoviiunnn,
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

500 mW

....... -55to0 +125°C

-40to +85°C
-65 to +150°C

............. +265°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 \
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Table Il — A-Serles Static Electrical Characteristics (Full Package Temperature Range)
CONDITIONS LIMITS
SYMBOL PARAMETER VIN Vo (volts) Voo
VOLTS| MIN. MAX. | VOLTS| MIN.| TYP. | MAX.| UNITS
Voo Output Low 5 — — 5 — 0 0.05 Vv
Voltage 10 — — 10 — 0 0.05 v
Vou Output High 0 - - 5 4.95 5 — \
Voltage 0 — — 10 995 | 10 — \"
Vi Noise Voltage — 3.6 — 5 15 225 | — v
(SSI Types) |(Input Low) — 7.2 —_ 10 3 4.5 — \
VnH Noise Voltage - - 1.4 5 1.5 2.25 — \"
(SSI Types) |(Input High) — —_ 2.8 10 3 4.5 — Vv
Vi Noise Voltage - 42 -_ 5 15 225 | — "
(MSI Types)|(Input Low) — 9.0 — 10 3 4.5 — \
ViH Noise Voltage —_ —_ 0.8 5 1.5 2.25 — \
(MSI Types)|(Input High) — — 1.0 10 3 4.5 — \
Vme Noise Margin — 45 — 5 1 — — \
(Input Low) —_ 9.0 — 10 1 — — \
Vimu Noise Margin — - 0.5 5 1 — — \
(Input High) -— —_ 1.0 10 1 — — \)
he, I Input Leakage — — — 15 — [ £10°| +1 A
Low
I Quiescent Device — — — 5, 10, 15{See Data Sheets wA
Leakage
lon, lop Output Source and| — — — 5,10 |See Data Sheets mA
Sink current

Note: Logic Level Inversion Assumed in Table II.

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 is in-
dependent of any and all valid input logic
conditions, both preceding and present.
All such CMOS product are designated
by the suffix “B” following the basic type
number.

Unbuffered CMOS devices are types
that meet all B-series specifications ex-
cept that the logical outputs are not buf-
fered and the noise-immunity voltages,
Vi and Vi, are specified as 20 and 80 per
cent, respectively, of Vpp for operation
from 5or 10volts, and 17 and 83 per cent,
respectively, of Vpp 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-series (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 Vil 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 for all package styles. 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
and Recommended Operating Conditions for B-series CMOS
Integrated Circuits*

Absolute Maximum Ratings (Voltages referenced to Vss):

DC Supply Voltage Voo -0.5to +18 Vdc
Input Voltage Vin -0.5to Vop +0.5 Vdc
DC Input Current hn  X10 mAdc
(any one input)
Storage-Temperature Range Ts -65to +150 °C
Recommended Operating Conditions:
DC Supply Voltage Voo +3to +15 Vdc
Operating-Temperature Range, Ta
Military-Range Devices -55 to +125 °C
Commercial-Range Devices —40 to +85 °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. | Vpp TLow* +25°C THIGH*
PARAMETER RANGE | (vdc) CONDITIONS Min_| Max Min Typ Max Min Max Units
Quiescent 5 0.25 0.25 7.5
Ipp | Device Current | Mil 10 V)N =Vssor Vpp 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 ViN = Vss or Vpp 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
15 16 16 120
5 5 5 150
Mil 10 VN = 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
VoL | Low-Level 5 0.05 0.05 0.05
Output Voltage| All 10 VN =Vssor Vpp 0.05 0.05 0.05 Vde
15 | |ig] <1uA 0.05 0.05 0.05
VoH| High-Level 5 4.95 4.95 4.95
Output Voltage| All 10 ViN=VgsorVpp | 9.95 9.95 9.95 Vdc
15 |lo] <1uA 14.95 14.95 14,95
ViL | Input Low 5 Vo = 0.5V or 4.5V 1.5 1.5 1.5
Voltage All 10 Vo =1.0Vorg.0v 3.0 3.0 3.0 Vdc
15 Vp=1.5Vor13.5V 4.0 4.0 4.0
B Types |lo] <1uA
5 Vo =0.5Vor4.5V 1.0 1.0 1.0
UB Types All 10 Vo = 1.0V or 9.0V 2.0 2.0 20 Vdc
15 Vo =15Vor 135V 2.5 25 25
|'o] <1uA
ViH | Input High 5 Vp=0.5Vor4sv | 35 3.5 3.5
Voltage Al 10 Vo = 1.0V or 8.0V 7.0 7.0 7.0 Vdc
15 Vp=1.5Vor13.5V |11.0 1.0 11.0
B Types |lo] <1uA
5 Vo =0.5V or 4.5V 4.0 4.0 4.0
UB Types All 10 Vg = 1.0V or 9.0V 8.0 8.0 8.0 Vdc
15 Vo =1.5Vor 135V | 125 12,8 125
[lof <1uA
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Table IV - JEDEC Standard for Static Characteristics of B-series CMOS Integrated Circuits (cont'd)
LIMITS
TEMP. | Voo Teow” +25° C Thign”
PARAMETER RANGE | (Vdc) CONDITIONS Min | Max | Min | Typ | Max | Min | Max Units
5 Vo = 0.4V
VIN =0or 5V 0.64 0.51 0.36
10 Vo =0.5V,
Mil VN =0or 10V 1.6 1.3 0.9
15 Vo =1.5V,
1oL | Output Low ViN=0or 15V 4.2 3.4 2.4 Ade
(Sink) 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,
Vin =0or 15V 3.6 3.0 2.4
5 Vo = 4.6V,
Vin=0or 5V -0.25 -0.2 -0.14
10 Vo =9.5V,
Mil Vin =0or 10V -0.62 -0.5 -0.35
15 Vo =135V,
Output High Vin=0or 15V -1.8 -1.5 -11
0H | (Source) mAde
Current 5| Vo=46V
Vin=10or 5V -0.2 -0.16 -0.12
10 Vo = 95\/,
Comm Vin =0or 10V -0.5 -0.4 -0.3
15 | Vo =13.5V,
Vin =0 or 15V -1.4 -1.2 -1.0
Iin Input Mil 15 | Vi =0o0r 15V +0.1 +0.1 +1.0 uAdc
Current Comm 15 [ Vik=0o0r 15V +0.3 +0.3 +1.0 uAdc
3-State Mil 15 | Vin=0or 15V +0.4 +0.4 +12 uAdc
|ourmax] Output
Leakage
Current Comm 15 | Vin =0 or 15V +1.6 +1.6 +12 uAdc
Cin Input
Capacitance |All - Any Input 7.5 pF
per Unit Load

*Tiow = -55° C for Military Temp. Range device, -40° C for Commercial Temp. Range device
*Tren = +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-voltoperation, 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 (lop) 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 Vss Terminal) ........oovviveiiiiiiiiiiiininennn,

INPUT VOLTAGE RANGE, ALL INPUTS...

DC INPUT CURRENT, ANY ONE INPUT ... .ottt

POWER DISSIPATION PER PACKAGE (Pp):

For Ta = —40t0 +60° C (PACKAGE TYPE E) ... uviuiiniiniiiiiiiii it 500 mW

For Ta = +60 to +85° C (PACKAGE TYPEE) .......... Derate Linearly at 122mW/°C to 200 mW

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

For T =+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) ...........ccocuueen 100 mW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, F, K, Ho oo

PACKAGE TYPEE ........cciiiiiiiiinnnnnn,
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 ......

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 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.
In addition, amaximum rating is spec-
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.
Customer use of CMOS product up
through 18 volts is protected by a
publishedtightleakage current spec-
ification at 20 volts (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
loL rating) specified to the tighter set

(b

-~

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 (teLn) and output switch-
ing high-to-low (tew.), 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 input 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 up to 18V, and a

.......... -55to +125° C
........... -40to +85° C

—-65to +150° C

................ +265° C

maximum limit of 1 uA at the upper
limit of the package-temperature
range. Actually, the 100 nA rating is a
practical specification limited 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 V.
and Vi 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)
CONDITIONS Values at-55, +25, +125 Apply to D, F, K, H Packages
CHAE‘_?_::J ER- Values at -40, +25, fSPBYAppIy to E Packagg;e UNITS
Vo VIN | VDD +25
(v) (v) (v) -55 40 +85 | +125 | Min. | Typ. | Max.

Quiescent Device — 0,5 5 0.25 0.25 7.5 7.5 - 0.01 0.26

Current, — 0,10 10 0.5 0.5 15 15 — 0.01 0.5
'Glg?e:"ax- Z 0.15 15 1 1 30 30 — | 0.01 1
Invertersh - 0,20 20 5 5 150 150 — 0.02 5

Buffers, Flip-Flops, 0,5 5 1 1 30 30 = 0.02 1
Latches, Multi- 0,10 10 2 2 60 60 — 0.02 2
Level Gates N 0.15 15 4 4 120 | 120 - 0.02 2 LA
(MS1-1 Types) 020 | 20 20 20 | 600 | 600 — | 004 | 20

Complex Logic 0,5 5 5 5 150 150 — 0.04 5
(MSI-2 Types)a 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 | 0.51 1 p
(Sink) Current 0.5 0,10 10 1.6 15 1.1 0.9 1.3 26 -

loL Min. 15 015 | 15 | 4.2 4 28 | 24 | 34 | 68 -

Output High 46 0,5 5 ~0.64 | -0.61 | -0.42 | -0.36 | -0.51 -1 - mA
(Source) 2.5 05 5 -2 18 | -1.3 | -115 | <16 | -3.2 —
C‘;"E“R}I. 95 010 | 10 | -16 | 15 | 1.1 | 09 | 13 | 26 | —

OH Min. 135 | 015 | 156 | 42 | 4 | -28 | 24 | 34 | 68 Z

Output 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 v

Qutput Voltage: — 05 5 4.95 4.95 5 —
High-Level - 0,10 10 9.95 9.95 10 -

VOH Min. Z 0,15 | 15 14.95 1495 | 15 _

Input Low 0.5,4.5 — 5 1.5 - — 1.5
VC\>,|tag¢'9v.I 1,9 — 10 3 - — 3

ax.
BITLypes 1.5,13.5 - 15 4 - - 4
UB Types 05,45 — 5 1 — | = 1
1,9 — 10 2 — — 2
- [15,135] - 15 25 — — 25

Input High 05,45 — 5 35 35 — — v
xoltﬁr, 1,9 - 10 7 7 — —

in.

B l#ypes 1.5,13.5 - 15 1" 1 - -
UB Types 0.5,4.5 — 5 4 4 — —

1,9 — 10 8 8 - _ _
15,135 - 15 125 12,5 - -

Input Current - 0,18 18 0.1 0.1 +1 1 - £10-5 [ 0.1 MA
I|N Max.

3-State Output
Leakage Current 0,18 0,18 18 +0.4 +0.4 +12 +12 — +10-4 | *04 MA
louT Max.

AClassifications of RCA CMOS B-Series Types are shown in Table VII.
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Table VIl—Classification of RCA B-series CMOS Integrated Circuits According to Circuit Compiexity

Gates/

Inverters
CD4000B CD4023UB
cD4o0o0UB CD4025B
CD4001B CD4025UB
CD4001UB CD4048B
CD4002B CD4066Bm
CD4002UB CD4068B
CDA4007UB CD4069UB
CD4011B CD4071B
CD4011UB CD4072B
CD4012B CD4073B
CD4012UB CD4075B
CD4016Bm CD4078B
CDA4023B CD4081B

CD40382B
CD40117B

Bufters/Flip-Flop/
Latches/Multi-Level
Gates (MSI-1)
CcD4009UBR CD4070B
CD4010Bm CD4077B
CD4013B CD4085B
CD4019B CDA4086B
CD4027B CD4093B
CD4030B CD4095B
CD4041UBm CD4096B
CD4042B CD4098B
CD4043B CD4502Bm
CD4044B CD4503B
CD4047B CD40106B
CD4049uBa  CD40107Bm
CD4050Bm CD40109B=
CD40174B
CDA40175B
CD40257B

mindicates 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
poputar 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
ICAN-6558 in the Application-Notes
section):

. Reliability

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

Complex Logic (MSI-2)

CD4006B CD4051Bm CD4527B
CD4008B CD4052Bm CD4532B
CD4014B CD4053Bm CD4536B
CDA4015B CD4054Bm CDA4538B
CD4017B CD4055Bm  CD4541B
CD4018B CD4056Bm CD4543B
CD4020B CD4060B CD4555B
CD4021B CD4063B CD4556B
CD4022B CD4067Bm CD4585B
CD4024B CD4076B CD47248
CD4026B CD4089%B CD40100B
CD4028B CD4094B CD40101B
CD4029B CD4097Bm CD40102B
CD4031B CD4099%B CD40103B
CD4032B CDA4508B CD40104B
CD4033B CD4510B CD401056
CD4034B CD4511Bm  CD40108B
CD4035B CD4512B CD40110Bm
CD4038B CD4514B CD401478B
CD4040B CDA4515B CD40160B
CD4045Bm  CD4516B CD40161B
CD4046Bm CD4517B CD40162B
CD4518B CD40163B
CD45208 CD40181B
CD40182B
CD40192B
CD40193B
CD40194B
CD40208B

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 10 show 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
Qutput Transition Time Constant Variable
AC Gain High Medium
Output Oscillation for
Slow Inputs Yes No
Input Capacitance Low High

B-Serles Dynamic Electrical
Characteristics

B-series dynamic electrical characteris-
tics are specified for individual types un-
der the following conditions: Vpp = 5V;
10V, and 15V; Ta=25° C; CL=50pF; RL
=200 kQ; tr and t; = 20 ns. Table Vil 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 voltage. 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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high to low (trud) transition time, and low-to-
high (teww) and high-to-low (teuL) propagation
delay time with temperature.

B-Series Dynamic (AC) Switching
Parameters

Table VIl 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.
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Fig. 14—Variation of low-to-high (trn) 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
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Outputs should be switching from 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 Viil - Dynamic Electrical Characteristics - Definitions

Characteristic Symbol Limits Notes

Propagation Delay:

Outputs going high to low teHL X
Qutputs going low to high teLH X
Output Transition Time:
Outputs going high to low tru X
Outputs going low to high tron X
Pulse Width-Set, Reset, Preset
Enable, Disable, Strobe, Clock twe Or twn
Clock Input Frequency foL X
Clock Input Rise and Fall Time e, tieL X
Set-Up Time tsu
Hold Time th
Removal Time - Set, Reset, Preset-Enable trem
Three State Disable Delay Times:
High level to high impedance tenz X
High impedance to low level tezL X
Low level to high impedance tez X
High impedance to high level tezn X

X 1
1,2
X 1
X 1
X 1

NOTE: (1) By placing a defining min. or max. in front of definition, the limits can change from min.

to max., or vice versa.

(2) Clock input waveform should have a50% duty cycle and be such as to cause the outputs
to be switching from 10% Voo to 90% Voo in accordance with the device truth table.

QUTPUT
DISABLE

g e

— OUTPUTS OUTPUTS OUTPUTS
CONNECTED DISCONNECTED CONNECTED

SET, RESET

Vo PRESET t—trem * (H) OR (L) OPTIONAL
Oo— 50% —{ - -
oS o_o-—— zcwirn [CP R B 1 [oo for 1oy 7 ond teze 1 °
o 3%e [T Vss for tpyz ond thzy CS-20069R4
ouTRUT 50 ¢F
DISABLE
Cs-29514R1

Fig. 19— Setup times, hold times, removal

time, and propagation delay times

Fig. 18 — Three-state propagation delay wave for positive-edge triggered sequen-
shapes and test circuit. tial logic circuits.

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 typesinclude
flash A/D converters for use in low-
power consumption, high-speed digit-
ization applications; crosspoint switches
forusein 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 all the circuitry necessary for
driving conventional LCD displays
without the need for external com-
ponents.
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CD4000B, CD4001B, CD4002B, CD4025B Types

CMOS NOR Gates

High-Voltage Types (20-Volt Rating)

Dual 3 Input

plus Inverter — CD4000B
Quad 2 Input — CD4001B
Dual 4 Input — CD4002B
Triple 3 Input — CD4025B

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

The CD4000B, CD4001B, CD4002B, and
CDA4025B 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).

STATIC ELECTRICAL CHARACTERISTICS

Features:

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

Buffered inputs and outputs

Standardized symmetrical output characteristics

100% tested for maximum quiescent current at 20 V

5-V, 10-V, ar!d 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

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

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
ISTIC 25 UNITS
Vo |VIN |VDD
(v) (V) | (v) | -55 | —40 | +85 | +125 | Min. | Typ. | Max
Quiescent Device - 0,5 5 0.25 | 0.25 75 75 - 0.01 0.25
Current, _ o10| 10| 05 | 05 15 15 | - 001 | 05 A
'DD Max. - 05| 5] [ 0] 0] - Joor | 1] "
- 020 20 | 5 5 | 150 | 150 | - 002 | 5
Output Low 04 |05 5 | 064|061 | 042 [ 0.36 | 051 1 -
(Sink) Current 05 |o10] 10|16 |15 [ 11 | 09 |13 | 26 -
'ot Min. 1.5 |015] 15 | 42 | 4 28 | 24 | 34 | 68 | -
Output High 46 [ 05| 5 [-064/-061[-042]-036(-051| -1 — | mA
(Source) 25 o5 | 5 | -2 [-18]-13[-118]-16 ] 32 | -
Current, 95 |010] 10 | 16|16 [ 11 | 09 [-13] 26 | -
1OH Min.
135 |015| 15 |42 | -4 | -28 | —24 |-34 | 68 | -
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level, ~ To0] 10 0.05 - 0 | 005
VoL Max.
- 0,15] 15 0.05 - o Joos]
Output Voltage: - 0,5 5 4.95 4.95 5 -
High-Level, - 010 10 9.95 995 | 10 -
VOH Min. ~ Toas| 15 14.95 14.95] 15 -
Input Low 05,45 | - 5 15 — — 15
Voltage. 1.9 10 3 — - [
ViL Max. -
" 15135 - | 15 a N I
Input High 0.5 — 5 35 35 — —
Voltage, 1 10 7 7 — -
VIH Min. 15 _ | s 1 T — —
Input Current _
,pIN Max. 0,18| 18 | 0.1 [ r01 | #1 1| - |#10°5| 01| pA

Ne— K=DYEFF ivoo
ne—2 2 ¢
3 12

E
A H=A¥B¥C
L) "
P 0
6 s
7 lq_‘a
v . =—¢
ss—-} L5
92CS-24757
CD4000B

FUNCTIONAL DIAGRAM

[

CD4001B

92¢5-24762

FUNCTIONAL DIAGRAM

7|k

E+F+G+H |8

CD4002B
FUNCTIO

92C5-24758

NAL DIAGRAM

k4
Vss—

L=G+HH]

CD40258

92CS- 24760

FUNCTIONAL DIAGRAM
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CD4000B, CD4001B, CD4002B, CD4025B Types

RECOCMMENDED OPERATING CONDITIONS AMBIENT TEMPERATURE (T) = 25°C (11
For maximum reliability, nominal operating conditions should be selected so that fismsanssgaassssazsast
operation is always within the following ranges: > o f SUPPLY VOLTAGE (Vpp) =15 v
. | T
LIMITS 3 ‘
CHARACTERISTIC UNITS o
MIN. MAX. g oErey
s T
Supply-Voltage Range (For T = Full Package 3 18 v z -
5
Temperature Range) £ Hsv
3
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (VDD) o 5 10 [ 20 25
(Voltages referenced to Vgg Terminal) e e -0.5to +20 V INPUT VOLTAGE (Vp) —V
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . -05toVpp+0.5V saesrzssos
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . . . . . . . . 10 mA
POWER DISSIPATION PER PACKAGE (Pp): Fig.1 — Typical voltage transfer characteristics.
For Tp = —40 to +60°C (PACKAGE TYPEE) . . . . . . 500 mW
For Ta = 460 to +85°C (PACKAGE TYPE E) © . Derate Llnt_arly at 12 mW/OC to 200 mW
For Tp =—55 to +100°C (PACKAGE TYPES D,F, K) Lo . 500 mW 105 8] AMBIENT TEMPERATURE (T) +25°C |7
For Tp = +100 to +125°C (PACKAGE TYPES D, F,K) . - Derate Linearly at 12 mW/°C to 200 mW . a
DEVICE DISSIPATION PER OUTPUT TRANSISTOR l’" ';\l “
FOR Tp - FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mW = 108 A d
OPERATING-TEMPERATURE RANGE (TA) M S
PACKAGE TYPESD,F,K,H . . Lo —55 to +125°C g By
PACKAGE TYPEE . . Lo —40 to +85°C = 2 & ,
STORAGE TEMPERATURE RANGE (Ts. VoL _e5to+1500C g SA4
LEAD TEMPERATURE (DURING SOLDERING): g
Atdistance 1/16 £1/32 inch (1.59 £ 0.79 mm) from case for 10s max. . . . . . . . +265°C < ta
2 /
S 102
g o L =50 pF — []
CL=15 pF ===
DYNAMIC ELECTRICAL CHARACTERISTICS * o0 |L| lp I
At T, =25°C, Input t,, tg=20ns,C; =50pF, R, = 200k \ o ° CE e,
INPUT FREQUENCY (f1)— kHz
szcs-zas0s
ALL TYPES
TEST CONDITIONS LIMITS 0.2 — Typical L .
CHARACTERISTIC UNITS Fig.2 — Typical power dissipation vs. frequency.
\"
DD | tve. | max. . ,
VOLTS \MBIENT TEMPERATURE (Ta)=25
<
Propagation Delay Time, 5 125 250 ¥
)
PHL, tPLH 10 60 120 ns ks GATE-T0-SOURCE VOLTAGE (Vgs+15 v
15 45 90 B
5 100 200 H
Transition Time, 10 50 100 ns z 2
tTHL. tTLH 15 40 80 s o
o
Input Capacitance, Cyy Any Input 5 7.5 pF é
5 v
ut T
s :
Voo 5 o [
TI‘ DRAIN-TO-SOQURCE VOLTAGE (Vpg)—V 205 2ani8a3
p ] (] Fig.3 — Typical output low (sink) current
'| FI 'I 2] characteristics.
ale i
P 6(10) .L ] P [ [AMBIENT TEMPERATURE (T3)+25°C
M n o 5 E
n M » <
s*a2) | ] | q 8 t}_o §
n n ]
ml e £
:J 1 Ll :} q :q = o ATE - T0-SOURCE VOLTAGE (Vgs)*15V 11
3*an L] I § ! ' +
et o H
[ T I Iz
[, -l,.. 5(12) R !
4C*u3) — __’:‘1 | 300 6(10) §
n 4013) 5
2
Iy 5
H
LOGIC DIAGRAM ii
¥ALL INPUTS ARE (L INVERTER AND | OF 2 GATES DRAIN-TO- chRcE VOLTAGE (vnsx—v
PROTECTED BY 7 (NUMBERS IN PARENTHESES ARE szcs -2ani0m
COS/MOS PROTECTION Vss TERMINAL NUMBERS FOR SECOND GATE) 92CM-28300
NETWORK Fig.5 — Minimum output low (sink)
Fig.4 — Schematic and logic diagrams for CD4000B. current characteristics.
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CD4000B, CD4001B, CD4002B, CD4025B Types

Voo
14
1(8,6,13) -
° 3 [AMBIENT TEMPERATURE (A T
} 110,4,11) e e e
—e B" ﬂ :ﬂ 2(9,5,12) GATE- VOLTAGE s E
3
iy " -\ -I LOGIC DIAGRAM 3
©6m | ol a - £
! ' (10,4,11) §
'
v 3
F (1 o 2
) g
]
- 3
% z
2 il AN - o2
@52 | ol | H]
— Vss H
*ALL INPUTS ARE PROTECTED BY
COS/MOS PROTECTION NETWORK
10F 4 GATES s2cs-243200
(NUMBERS IN PARENTHESES s2cs-28901
ARE TERMINAL NUMBERS - . . .
FOR OTHER GATES) Fig.9 — Typical output high (source)
currant characteristics.
Fig.6 — Schematic and logic diagrams for CD40018.
Voo DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
14 2012) -1s

2 0 L E
[] F4
] -| Fl 1 5(9) M
'_—L '_l |—l 'j s LOGIC DIAGRAM g
» 103) &
— N " ! 3
- & =
H*m@ | 'H) l“— 4 E
el e :] . B
'Y n =t ;
H y §
% . et
i ;! g
ol e, :’ 5
n ©
e (| oo
4*((’@ nEEal ’*“—‘ s2cs-2032182
el e B Fig.10 — Minimum output high (source)
4 current characteristics.
5)(((’3) [ i—l
ot
v AMBIENT TEWPERATURE (To)25°C
ss L
:} ¥ALL INPUTS ARE PROTECTED BY
COS/MOS PROTECTION NETWORK

10F 2 GATES (NUMBERS IN -
PARENTHESES ARE TERMINAL M 92cu- 28902
NUMBERS FOR SECOND GATE) ss

Fig.7 — Schematic and logic diagrams for CD40028.

TRANSITION TIME (ITHL 1 TLH)—nS

Voo
Tu
(A1)
° o P 3.
» 4(2,12) 6 0
4 (9,10) LOAD CAPACITANCE (C( )— pF
,__l H ;__l 1] 5(8,13) s2cs-24322
24 LOGIC DIAGRAM Fig.11 — Typical ttansition time vs. load
[ u (9,10 capacitance.
3% }—L l ::1
i p] L3 200[aMBIENT TEMPERATURE (T4 = 25°C [ 111
u A 188
O L o i
& i i i Yoo 5 Hf ey
@ T WP,
(212) o o :J & HHH o et
[y 1 g et
5¥* L b—<1 E 1 T
O— ' k < S
(8,13) n e
z 78 v H
.J Vss g e
x 3= 15 -
ALL INPUTS ARE PROTECTED g s L
BY COS/MOS PROTECTION 8 8
|OF 3GATES (NUMBERS IN NETWORK g
PARENTHESES ARE TERMINAL 7
NUMBERS FOR OTHER GATES)  V§S
92CS5-28903
10 20 30 40 50 60 0 B
LOAD CAPACITANCE (C) — pF

Fig.8 — Schematic and logic diagrams for CD40258. sres-zes0e
Fig.12 — Typical propagation delay time
vs. load capacitance.
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CD4000B, CD4001B, CD4002B, CD4025B Types

Voo
Voo Voo Voo .
f i INPUTS
INPUTS INPUTS TP o
15 | [gureurs Vis
Voo - NOTE" Vin Lo
MEASURE INPUTS +
o : -~ N
° SEQUENTIALLY, ° ™
Vss = TO BOTH Vpp AND Vg Vit e T
-~ CONNECT ALL UNUSED - =
INPUTS TO EITHER aecs 2
¢ Vop OR Veg- NOTE: <5 MO (o)
Vss Vss  TEST ANY COMBINATION
OF INPUTS
- Ve
9s2cs-21a02 92C5-27441R1 ss
Fig.13 — Input leakage current Fig.14 — Input-voltage Fig. 15 — Quiescent-device
test circuit, test circuit. current test circuit.

TERMINAL ASSIGNMENTS (TOP VIEW)

A voo - AFBFCFD voo N
8 H A K:EFF+GTH o
J-A%8 G ) H €
K=C+D M:G+H C G F
c LEFF [ F K<BTEFE
[ F NC E Vs
Vss € Vss Ne
92C5-24445RI 92C5-24446R!1 92C5-24447RI 92C5-24368R!
NC=NO CONNECTION NC:NO CONNECTION NC = NO CONNECTION NC:NO CONNECTION
CD4000B CDA4001B CD4002B CD40258B

CHIP PHOTOGRAPHS
Dimensions and Pad Layouts

2-60

-1.524)

52-60
(1.320-1524)

1 Y
-10 ) -
-0.254
65-73
(1.651-1.854) o2¢s- 28911 92CS-35054

°- L 54)
65-73
1651-1.854)
CD40018
CD4000B
. ]
0 10 20 30 40 50 60 68
55 S
50 12 " 10 9
40 13 8
30 b 52-60 57 -65
(1.320~1.524) (1.448-1.65!)
7
20
1 6
10
2 3 4 5
o
, 4-10
0.102-0.254) y
)

65-73
(1.651-1.854) 92CS-28909
[t

CD4002B

66-74
(1.676-1.879) !
CD40258 92CSs-35060
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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
system designer with direct implementation

Features:

® Propagation delay time = 30 ns (typ.) at

€ =50 pF, Vpp =10V

m Standardized symmetrical output characteristics
8 100% tested for maximum quiescent current

at20v

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

a8 Maximum input current of 1 uA at 18 vV

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 flat
packages (K suffix), and in chip form (H

suffix).

STATIC ELECTRICAL CHARACTERISTICS

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 |VDD
(V) (V) | (v) | 55 | —40 | +85 | +125 | Min. | Typ. | Max.
Quiescent Device — 05| 5 |025 |025 | 7.5 75 | - 0.01 {0.25
~ Current, - 00| 10 ] 05 [o5 | 15 15 | - 001 | 05 A
iDD Max. ~ Joi5( 5] 1 | 1 |3 | 0] < [o001] 1 |*
— 020 20 | 5 5 [ 1850 [ 150 — 002 | s
Output Low 04 |o5]| 5 [064 [061 | 042 | 036 [051 1 —
(Sink) Current 05 {010{ 10| 1.6 | 1.6 | 11 09 [ 13 | 26 -
‘oL Min. 15 loi5| 5|42 | 4 | 28 | 24 |34 | 68 | -
Output High 46 05| 5 |-0.64/-061|-042|-0.36(-051| —1 - | mA
(Source) 25 o5 65 | -2 [-18 |13 [-118[-16 | 32| -
Current, 95 |010] 10 |16 |15 | —1.1 | 09 [—1.3 | —26 | -
IoH Min.
135 (015 156 [-42 | -4 |28 | 24|34 -68 | -
Output Voltage: - 0,5 5 0.05 - 0 0.05
Low-Level, — Jo0[ 10 0.05 - 0 |o005
VoL Max.
— 0,15 [ 15 0.05 - 0 [oos|
Output Voltage: - 0,5 5 4,95 4.95 5 -
High-Level, — 0,10 10 9.95 9.95 [ 10 —
VoH Min. ~ lo15] 15 74.95 1495] 15 | =
Input Low 05,45 | — 5 1 — —_ 1
Voltage, 1.9 — 10 — — 2
ViL Max. -
LV 5138 - | 15 25 - = Toas] |
Input High 0.5 - 5 4 4 — —
Voltage, 1 — 10 8 8 - —
ViH Min. 15 | — |18 125 126 — | —
'"ﬁ"’: ,5,‘;;'_&"‘ — Jois| 18 |01 201 | #1 | =1 | -~ [t1075] 01| paA

k=DreFF |14

>

9
J-<)._ 8
9
L=6

92CS-24757

CD4000uUB
FUNCTIONAL DIAGRAM

K=C+D

[

92CS-24762
CD4001UB
FUNCTIONAL DIAGRAM

1 14
J < F=voo
J=A+B+C+D]
A —2] L
— L
C—‘— L G
o—24 1° ¢
NC—e —9—5
VSS_Y K=E+F+G+H »—S—-NC
92Cs-24758

CD4002UB

FUNCTIONAL DIAGRAM

7
Vss— —
J= A¥BFC

92CS-24760

CD4025UB
FUNCTIONAL DIAGRAM
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

RECOMMENDED OPERATING CONDITIONS
. . . 3 L. AMBIENT TEMPERATURE (Tp)+25°C{
For maximum reliability, nominal operating conditions should be vi vo
selected so that operation is always within the following ranges: L
1 T
LIMITS © T
CHARACTERISTIC UNITS
MIN. MAX. g
3
Supply-Voltage Range (For >
Ta = Full Package Temp- 3 18 \
erature Range)
2225
25 5 x) 0 25 18
MAXIMUM RATINGS, Absolute-Maximum Values: INPUT VOLTAGE (VE) =V« 2sesems
DC SUPPLY-VOLTAGE RANGE, (VDD) Fi P .
N g. 1 — Minimum and maximum voltage
(Voltages referenced to Vgg Terminal) . —0.5t0 +20 V transfer characteristics,
INPUT VOLTAGE RANGE, ALL INPUTS . -0.5to Vpp t0.5V
DC INPUT CURRENT, ANY ONE INPUT . 10 mA
POWER DISSIPATION PER PACKAGE (Pp):
For Tp = —40 to +60°C (PACKAGE TYPE E) . 500 mW
For Tp = +60 to +85°C (PACKAGE TYPEE) . . Derate Linearly at 12 mW/5C to 200 mW
For Tp =55 to +100°C (PACKAGE TYPES D,F K) 500 mW >
For Tp = +100 to +125°C (PACKAGE TYPES D, F, K). Derate Llnearly at 12 mW/°C to 200 mW la
DEVICE DISSIPATION PER OUTPUT TRANSISTOR E
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mwW g
OPERATING-TEMPERATURE RANGE (TA) g
PACKAGE TYPES D, F, K, H . . —55 to +125°C 5 !
PACKAGE TYPE E ~40 to +85°C H s v
STORAGE TEMPERATURE RANGE (Tst ) —65 to +150°C 3 HHHE H
LEAD TEMPERATURE (DURING SOLDER|NG): Fhasech
At distance 1/16 % 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max. +265°C f Hh":‘..hi
INPUT VDL?AGE (Vll-VA5 2cs- 17780
s2cs- 1778
o =
DYNAMIC ELECTRICAL CHARACTERISTICS at Tpo=25C, Input t,, t¢ = 20 ns, Fig. 2 — Typical voltage transter characteristics
and CL =50 pF, RL =200 K2 as a function of temperature.
ALL TYPES
TEST CONDITIONS LIMITS e R
CHARACTERISTIC UNITS i okt
VDD PPLY VOLTS ( ) * 1 r 4
Volts TYP. MAX. i 28 =
o 1o £
Propagation Delay Time, 5 60 120 3 0 §
15, =
tPHL' tPLH 10 30 60 ns E s s 2
15 25 50 B A s 3
5 100 200
. . 25 10 5
Transition Time, 10 50 100 ns H R
I 11
tTHL tTLH 15 40 80 o2 T s ten
- szcs-17770
Input Capacitance, C Any Input 10 15 pF
Fig. 3 — Typical current & voltage transfer
characteristics.
[ [AMBIENT TEMPERATURE (TAl* 25
Voo
14 <
E
T i
* 3
s . R 3 2 - E VOLTAGE (Vgs)*I5 V
Voo C,, = ——=I g
) o] B &
. — S z
J— — z
M T 3 E v, :
N N N N N N N 2
vss _1;<_—1 _l;:i | :t f:L F:l_ f:L 5 s
¥ ALL INPUTS ARE H
PROTECTED BY J, (g & * ° [ [ i
€0S/MOS PROTECTION 70 60 8 90 100 DRAIN-TO-SOURCE VOLTAGE (Vps)—V s2¢5-2431883
NETWORK C NC Vss 92C5-46aIR3 C

Fig. 5 — Typical output low (sink) current

Fig. 4 — Schematic diagram for type CD4000UB. characteristics.
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

Voo
4
*
Vi | L
oo e P
O—q
. 1 1
: ARRE -
O | 3 10 l —O
L2 43 EL 2
Vss F
» *
*ALL INPUTS ARE 8————| P e — 3
PROTECTED BY *
COS/MOS PROTECTION 5 g E: 2%
NETWORK O

Ly,

F:L

92€5-15050 R2

i
&

J%{J%r

X

Fig. 6 — Schematic diagram for type CD4001UB.

5" o
O- —0
a” 0%
O O
3* o
O O
* *
2 12
O O
EAr s
Voo
92CM-15051R2
*ALL INPUTS ARE
PROTECTED BY
€0S/MOS PROTECTION
NETWORK
Vss

Fig. 7 - Schematic diagram for type CD4002UB.

+—OVoo
3* N é* R g . 4
fo —
- 1 o ] l
O- l :B (S }E O I Z'
&y 2] & 3] 8 2
.1 6 P—J 9 10
P”_JLJPN_T\J’N_WUY N —i'u J'Dom' 'LJLJ"N_T J}ST
q ;q :q q :q :q q 3 C7)V55
Voo
¥ ALL INPUTS ARE
PROTECTED BY 925 - msant
€OS/MOS PROTECTION v
NETWORK ss

Fig. 8 — Schematic diagram for type CD4025UB.

AMBIENT TEMPERATURE (Tp)=25°C

OUTPUT LOW (SINK) CURRENT (I} —mA

Ul

5

~
S

~

5

AMBIENT TEMPERATURE (Ta)*25*C LT}
it

t
T
+
5 [ 5
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
s2cs-2431981
Fig. 9 — Minimum output low (sink)
current characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
~-io 5

1
S T

GATE~ VOLTAGE

OUTPUT HIGH (SOURCE) CURRENT (L gH)~mA

92CS - 2432083
Fig. 10 — Typical output high (source)
current characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

-15 -0 -
AMBIENT TEMPERATURE (Ta)*25°C T
NI TR s ae as s uass:
HHHH A <
GATE -TO- SOURCE VOLTAGE (Vgg)= -5 V. R
1 e TLH
T 1 s upy T
T HEH -]
T i 2
Sass! =
t Hit z
i i w
2] g £
STRT mase -1
JagEasggann: 0y
Ssssgnanne 4
S ESIaaIRISEeat] ¥ 3
s a2
. =15 V1 | L] T ]
T z
1 % -
! T AT 2
T Sasasaasngs N 8! 5
. T ! I "[t o
H i !

sacs-zas2mme
Fig. 11 — Minimum output high (source)
current characteristics.

TRANSITION TIME (1THL I TLH)— 8

AMBIENT TEMPERATURE (Tp)=25°

) 20

4 60 80 100
LOAD CAPACITANCE (¢ )—pF ~ 92CS-24322

Fig. 12 — Typical transition time vs. load
capacitance.
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PROPAGATION DELAY TIME (1py . tp i) —ns

0 20 40 60
LOAD CAPACITANCE (C)— pF

Fig. 13 — Typical propagation delay time
vs. load capacitance.

AMBIENT TEMPERATURE (Tp)* 25 *C
POWER DISSIPATION PxCVpp?t + PouigsCENT -

105
E
3 A
! 0%
i)
1
¥ 103]
& [ supPLY VOLTS(Vpp) = !
« ol
& 102!
H 5,
2
a H
s LOAD CAPACITANCE (C( ) *15pF ==
CL*50pF === [1
T o 11t
LTI T T 177
102 103 04 103 108 107
INPUT FREQUENCY (f() = Hz

92517865

Fig. 14 — Typical power dissipation vs. frequency.
Voo
Voo t

INPUTS

&)

Vss
92¢s- 2740181

Fig. 15 — Quiescent-device-current test circuit.

Voo
INPUTS OUTPUTS
Sy
ViH - .
N ] Lo <t
°
ViL - -
-] = =
! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92C5~27441R1
Fig. 16 — Input-voltage test circuit.
Voo
INPUTS
Voo NOTE

MEASURE INPUTS
SEQUENTIALLY,
Vss TO BOTH Vpp AND Vs
CONNECT ALL UNUSED
INPUTS TO EITHER
Vop R Vss-
Vss s2¢s-27402

Fig. 17 — Input leakage current test circuit.

CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

TERMINAL ASSIGNMENTS

92C5- 24445 A1
NC NO CONNECTION

CD4ooouB

N2Cs 24346 RI
NC:NO CONNECTION

CD4001UB

J:A+B+C+0D

92C5- 24447 RY
NC:NO CONNECTION

CD4002UB

A Voo
8 G
D H
E I
F L=G+H+I
K=DVE+F J:A4B+C
Vss c

NC:NO CONNECTION 92CS-24468 RI

CD4025UB

CHIP PHOTOGRAPHS
Dimensions and Pad Layouts

63-71
(1.601-1.803)

L_ 4-10
(0.102-0.254)

58-66
(|,474-|.§76)
CD4o000UB

92€5-27746

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

ALE \
o—
4-10
(0.102-0.254)
67-75
(1.702-1.905)

56 -64,
(1.422-1.625)

fe———4-10
(0.102-0.254)
11549-1.752)
92€S-35054

61-69.

CD4001UB

65-73
(1.652-1.854)

92¢s- 27748

CD4002uB

70-78
(1L.778-1.981)

0— —_—
4-10
(0.102-0.254)
63-71
(1.601-1.803) 92¢5-27749

CD4025UB

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
walfer 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 consideratolerance
of =3 mils to +16 mils applicable to the nominal
dimensions shown.
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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 CD4006B package.
Longer shift register sections can be assem-
bled by using more than one CD40068B.

To facilitate cascading stages when clock
rise and fall times are slow, an optional out-
put (Dq+4) that is delayed one-half clock-
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

TOP VIEW
92€5-28973

Vss

ALL INPUTS (TERMINALS 1,3,4,5,6)
PROTECTED BY COS/MOS PROTECTION
NETWORK

92C5-28974

Features: Voo
u Fully static operation i
® Shifting rates up to 12 MHz @ 10 V (typ.) oL ,,‘555 B35, +a
® Permanent register storage with clock line high or low — 3 D+
no information recirculation required J
u 100% tested for quiescent current at 20 V 0ot e tem 12 0, 45
® Standardized, symmetrical output characteristics cLock 34 HL o+
% 5-V, 10-V, and 15-V parametric ratings 033 sThe Lo
m Maximum input current of 1 uA at 18 V
over full package-tgmperature range; 100
nAat18 Vand 25 C

= Noise margin (full package-temperature

range) = 1VatVpp= 5V 55
2VatVpp=10V 92CS-25049R2
25V at VDD =15V FUNCTIONAL DIAGRAM

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

for Description of ‘B" Series CMOS Devices TRUTH TABLE FOR SHIFT REGISTER STAGE

D _cat D+1
Applications: 0 Y 0
® Serial shift registers ® F requency division ! v 1
= Time delay circuits X _/‘ NC

TRUTH TABLE FOR OUTPUT FROM TERM.2

Dy+4 cLs D4’
0 / 0
1 va 1
X N NC
Q 1 =HIGH X =DON'T éARE
---<{>—O T or 0 =LOwW 4 = LEVEL CHANGE

5th STAGE NC = NO CHANGE
Fig. 1 — Logic diagram and truth table (one register stage).

92CS-17887RI

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 | LIMITS UNITS
(v) Min. | Max.
Supply-Voltage Range (For T = Full Package
Temperature Range) - 3 18 \"
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, tyy 10 40 - ns
15 30 -
Clock Rise or Fall Time: t,, t¢ 5':2' - 15 us
5 - 2.5
Clock Input Frequency, fo 10 - 5 MHz
15 - 7
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CD4006B Types

MAXIMUM RATINGS, Absolute-Maximum Values: AMBIENT TEMPERATURE (Ta)=25°C- H
DC SUPPLY-VOLTAGE RANGE, (Vp) ] H
(Voltages referenced to VSS Terminal) . . . . . . . . . . . . . . . —05t0+20V _'._,
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . -05toVpp+05V 30 RCE VOLTAGE (Vgg)*15 V
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . . . . . . 10 mA :%
POWER DISSIPATION POEFR PACKAGE (P £ t
For T = =40 to +60 C (PACKAGE T\R’E E) . . . . 500mwW 2 %
For Tp = +60to +85° C (PACKAGETYPE E) . . . . . Derale Lmearlv at 12 mW/ C to 200 mW H
For Tp = —55to +100° C (PACKAGE TYPES D, F,K). . . 5 500 mW g 10V,
For TA =+100 to +125° C (PACKAGE TYPESD,F,K) . . Derate Lmearly at 12 mW/ C to 200 mwW S
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 5 10
2
FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mwW 5 s
OPERATING-TEMPERATURE RANGE (TA); ° AT
PACKAGETYPESD,F.KH . . . . . . . . . . . . . . . . . _—8510+125°%C BT o ,
PACKAGE TYPE E . Ce e e —40 to +85°C DRAIN-TO-SOURCE VOLTAGE (Vps)—V sacs-2emans
STORAGE TEMPERATURE HANGE (T st ) S —65 to +150°C . : ;
LEAD TEMPERATURE (DURING SOLDERING): Fig. 2 = Typical output low (sink) current
At distance 1/16 % 1/32 inch (1.59 £ 0.79 mm) from case for 10smax. . . . . . . . +265°C characteristics.
STATIC ELECTRICAL CHARACTERISTICS T e (e
LIMITS AT INDICATED TEMPERATURES (°C) ?
CONDITIONS Values at —65, +25, +125 Apply to D, F, K, H Packages e
CI-IIQ.RQCTER- Values at —40, +25, +85 Apply to E Package UNITS -;-‘2. mages VOLTAGE (Veg)nis v
Vo |[Vin|Vbp +25 £
(V) (v) | (v) | -55 | —40 | +85 | +125 | Min. | Typ. | Max. 3 1o
F
Quiescent Device - 05| 5 5 5 150 150 | — 0.04 5 57 10
Current, - 0,10} 10 10 10 300 300 - 0.04 10 A z
5
'DD Max. — |o15| 15| 20 | 20 | 600 | 600 | — | 004 | 20 | * =
H
- 0,20 20 | 100 | 100 | 3000 | 3000 | - 0.08 | 100 5% 1
H
Output Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - . ;’)l s
(Sink) Current 05 0,10| 10 1.6 1.5 1.1-] 09 1.3 26 _ DRAIN-TO-SOURCE VOLTAGE (Vp§)—V .
Min. _2azam
foL Min 1.5 0,156] 15 | 4.2 4 2.8 24 | 34 6.8 - Fig. 3 — Minimum output low (sink) current
Output High 4.6 05| 5 |-0.64)-0.61|-042—-0.36|-051| -1 - mA characteristics.
(Source) 2.5 05 5 -2 |-1.8 [ ~1.3 | -1.15|-1.6 | —3.2 - DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
Current, 95 [o010] 10 [-16[-15 [-11 | 09 [-13 [ -26 | - -5 -0 - o
IoH Min. 5 1o : T e s CE T
136 [015| 156 |-42 | -4 | -28 | —-24 |-34 | -638 - Hb LA yARTar® . ?
Output Voltage: - 05| 5 0.05 - 0 0.05 E
Low-Level, — lo1a] 10 0.05 - 0 |oo0s od
VoL Max. &
- [015] 15 0.05 B 0 |oos| §
2
Output Voltage: - 05 5 4.95 | 4.95 5 - o no;
High-Level, — 0,10] 10 9.95 995 | 10 - g
i o
VOH Min. - Joas] 15 14.95 1495 15 | - g
Input Low 0545 - | 5 15 — | = [15 revE 0%
Voltage, 1.9 | — | 10 3 — = 3 2
ViL Max. - 5
LV 5138 - | 15 4 - =191, 3
Input High 05,45 - 5 35 35 — — s2cs- 2632083
Voltage, 1.9 _ 10 7 7 _ _ Fig. 4 — Typical output high (source) current
VIH Min. 15135 - 15 n 11 — — characteristics.
Input Current 5 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
- 0,18 18 | 0.1 | *0.1 £ I | - e 0.1 A -0 -
'IN Max. H AMBIENT TEMPERATURE (57 )225°C. {l} HHHHT
HHHHHHHHHHHTHHHHH
GATE - TAGE (Vgg)®-5 V.

OUTPUT HIGH (SOURCE) CURRENT(LoH)—mA

92cs-24321R2
Fig. 5 — Minimum output high (source) current
characteristics.
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CD4006B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 259C; Input t,, tg= 20 ns,

Cr =50pF, R =200 KQ

AMBIENT TEMPERATURE (Ta)*25°C [f

H H
| E T 88! T
TEST CONDITIONS TYPICAL T T i
CHARACTERISTIC UNITS F HiEhE HHHE 3
Vpp (V) VALUES i H
£ 2005
. . 5 200 W R f
Propagation Delay Time, 10 100 ns z . H
t Lt z B st i
PHL- 'PLH 15 80 8 H
R it oo
T 5 100 E i
Transition Time, 10 50 ns & <
tTHL 'TTLH 15 40 SObHHIH i ﬁ
Mini Data Set Ti 5 50 0 Hmz; 40 60 80 100
inimum Data setup Time, 10 25 ns LOAD CAPACITANCE (CL)—pF  secs-2e322
tg 15 20 Fig. 7 — Typical transition time as a function of
load capacitance.
- X 5 100
Minimum Clock Pulse Width, 10 45 ns
t
w 15 30 AMBIENT TEMPERATURE (Tp)=25°C | {11
Maximum Clock Input F 5 5 5 = :
aximum Clock Input Frequenc 5 T j2g
pout Trequency: 10 12 MH2z S0 s
cL 15 16 H { S
- ! 1 sV H
. . 5 15 H TAGE VDD, 5
Maximum Clock Input Rise or Fall 10 15 s Zzo : s\lj""—* Vo
Time t,CL, t,CL* 5 1 K 2 e H T
] HEETH \0
Input Capacitance, Cjp Any Input 5 pF éloo . s \5
g HH
* If more than one unit is cascaded t,CL should be made less than or equal to the sum of the transition E 50|
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
) 40 60 80 100
LOAD CAPACITANCE (Cy )—pF
92CS$-29829
Dy +4 Fig. 8 — Typical propagation delay time as a
o > o b o 5 aton E 044" function of load capacitance.
Lo
l_cl__ l_tl._‘ l—cl__ l——m._ STAMBIENT TEMPERATURE (Tp )~zs‘ci ] 1
T T T R I
L] ™
CLDCKW . ] {7 U 7)@(‘ .
ti0® ~ vo A4
cL > 8 403 Nt
3 L ¢\/,, L oy
TLTO 14 MORE STAGES H 0\,‘*(;1 // |
= K\
oz—Do—«Do-—n o> ——————— ) ) iy > / ]
2 STAGES 3 s S A : CL" oo
o . o : /
cL cL @ —[>o—ozu g >
TL cL T S10%
l——l S0-Dyta
03 —Do—{>o——— D o—>———— —— —— -0 % /]
2 STAGES 0
cL oL = 2 4 8l 2 2 8 3 4 68 "
a < '—‘—DO_DEM ! "OcLocK INRUT FREQUENCY (1g0)- e
92Cs-29827
Fig. 9 — Typical dy ic power dissip
04— >0 l >° b= ———— >0 o as a function of clock frequency.
2 STAGES
cL cL cL g D4 +5
cL cL <L
r Dg+4

\'+4 | LATCH T

—cL

Fig. 6 — Logic diagram with detail of latch.

92CM-29830R 1
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CD4006B Types

Voo

Voo
v ! t
INPUTS INPUTS | | QuTPUTS
o
- >
Vss M +
IH —-— -
b\, - -] - -
o =
ViL - -
! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
[ 92C5- 27401R1 92C5-27441R
f «—CL
DATA "2 92¢S5-29828 Vss
Fig. 10 — Dynamic power dissipation test Fig. 11 — Quiescent device Fig. 12 — Input voltage test circuit.
circuit. current test circuit.
;DD
INPUTS
-]
Voo NOTE:
o @ MEASURE INPUTS
o SEQUENTIALLY,
Vss “ TO BOTH Vpp AND Vgg
- CONNECT ALL UNUSED
INPUTS TO EITHER
l Vop OR Vs
Vss
92€5-27402
66 -74
(1.677-1.879)
Fig. 13 — Input current test circuit. |L|—||“—-I I |_|]—le | H_ﬂ lm I L“—||[]_| |
00— _
l<_ 4-10
(0.102-0-254)
> 109-117 {
I . -2.
(2.769-2.971) 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- waler is separated into individual chips, the angle of
. . N . . 3 cleavage may vary with respect to the chip face for
dicated. Grid graduations are in mils (10~ inch). different 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.

Dimensions and pad layout for CD4006BH.
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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).

Features:

® Standardized symmetrical output characteristics
= Medium Speed Operation — tpyyy, tp 4 = 30 ns (typ.)

at10Vv

= 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 uA at 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:

s’é h‘}to}i]z
S 14

7 4 9
Vgg =7
A 92Cs- 25035
Vpp=l4
Terminal No.14 — Vpy
Terminal No. 7 — Vgg

FUNCTIONAL DIAGRAM

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

STATIC ELECTRICAL CHARACTERISTICS

Avplications: LIMITS AT INDICATED TEMPERATURES (°C)
pplications. CONDITIONS Values at —55, +25, +125 Apply toD, F, K, H Packages
m Extremely high-input impedance amplifiers CHARACTER- Values at —40, +25, +85 Apply to E Package -
T N
u Shapers IsTIc Vo Vvin | Voo = —tm ;25 -
- + + . . .
® Inverters (\%] (v) | (v) | -55 | —40 in yP. X
# Threshold detector Quiescent Device - 05| 5 | 025 025 75 75 | - 0.01 | 0.25
R - Current, - 0,10| 10 [ 05 | 05 15 15 | - 0.01 | 05
® Linear amplifiers 10D Max uA
= Crystal oscillat ’ - foms]18] 1 | 1 ] 30 [ 30| - |00 1
rystal osciliators — 0’20 20 5 3 150 150 — 0.02 P
Output Low 04 | 05| 5 | 064061 | 042 | 0.36 | 051 1 =
(Sink) Current 05 |o010]{ 10|16 ] 15 | 11 09 [13 | 26 | -
'oL Min. 15 [015] 15 | 42 | 4 28 | 24 | 34 | 68 | -
Output High 4.6 05| 5 |-0.64{-061|-0.42|-0.36(-051| -1 - | mA
TERMINAL DIAGRAM (CSource_) 25 | 05| 5 | -2 |-18 | -13 [—118]-16 | 32 [ -
Top View ‘;"e";hin 95 [o010[ 10 [-16]-15 [—-1.1 [-09 [-1.3 ] 26 | -
2 (P)SOURCE ‘op,ai02a03te) O N 135 (015 16 [-42 [ -4 | -28 [ -24 [-34 | -68 | -
[t £ . -
2;2:::;: G4 4y SRAY-03 (P SOURGE Oll‘-tPUtLVN"ag@ - 05| 5 0.05 0 0.05
Q3 (P) DRAIN cw-Level, -
°§(z"&f:m ‘a3 (euAr:s VoL Max. — 0.10] 10 0.05 0 0.05
QI GATES Q3 (N) SOURCE. - _
Vgs,Q18 02 803 (N) Q1 (N) DRAIN 015} 15 0.05 0 0.05 v
Saonce TS o Output Voltage: - 05| 5 4.95 4.95 5 -
sacs-eante High-Level, — |o10] 10 9.95 9.95 | 10 -
VoH Min. ~ Joas| 15 12.95 1495 15 | -
Input Low 4.5 - 5 1 — - 1
V‘:/"a‘-‘em 9 — |10 2 — | = 2
L e 135 | - | 15 25 - = T72s]
Input High 0.5 — 5 4 4 — —
Voltage, 1 - 10 8 8 — —
ViH Min. 15 | - [ 15 125 125 — | —
Input Current - +10-5
11N Max. 08| 18 | 0.1 | 01 | =1 + +10-5 [ 0.1 | uA
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CD4007UB Types

MAXIMUM RATINGS, Absolute-Maximum Values:

. 6 8
DC SUPPLY-VOLTAGE RANGE, (Vpp) a) Triple Inverters o—{>o—o 3—{>o—é
(Voltages referenced to Vgg Terminal) . . ... . . . . . . . . . . -0.5t0 +20 V

INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . -05toVpp+05V o 2
DC INPUT CURRENT, ANYONEINPUT . . . . . . . . . . . . . . . . *tomA o—l>c»—o
POWER DISSIPATION PER\PACKAGE (Pp):
For Tp = —40 to +60°C (PACKAGE TveEE) . . ... . 500 mW (14,2,11); (8,13);
For Ta = +60 to +85°C (PACKAGE TYPEE) . . . . . Derate Lmearly at 12 mW/OC to 200 mW (1,5); (7,4,9) 92515350
For Ta = —55 to +100°C PACKAGE TYPES D,F,K) . . . . 500 mW
For Tao =+100 to +125°C(PACKAGE TYPES D, F,K) . . . Derale Llnearlv a( 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . .  100mW
OPERATING-TEMPERATURE RANGE (Ta): 6
PACKAGE TYPES D.F,K.H . . . + . . . . . . . . . . ... -s5w+2s0c bl 3-InputNOR Gate .ng>o_m
PACKAGE TYPEE . . e —40 to +85°C
STORAGE TEMPERATURE RANGE (Tslg) e e e e —65 to +150°C (13.2): (1.11): 92¢5-15349
LEAD TEMPERATURE (DURING SOLDERING): A
Atdistance 1/16 * 1/32 inch (1.59 £ 0.79 mm) from case for 10s max. . . . . . . .  +265°C (12,5,8); (7,4,9)

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

CL =50 pF, RL =200 KQ
6
ALL TYPES ¢ 3-Input NAND Gate ,SEDD_O'Z
conpiTions | AT

CHARACTERISTIC v UNITS
DD (1,12,13),’ (2,14,11); 92C5-15348
Volts Typ. Max. (4,8); (5,9)
Propagation Delay Time: 5 55 110
tPPHL, 10 30 60 ns
tPLH 15 25 50 d) Tree (Relay) Logic
- 5 100 200
Transition Time HL. 10 50 100 ns Voo
fTLH 15 40 | 80
Input Capacitance CIN Any Input 10 15 pF —

8 (9 |
|
ouT
R 20— ;_.’__
® ® o
~ |~
® }
02 02 02
— i Pt - Pt —p # ALL P-UNIT SUBSTRATES
™ ] b % - > [iowm ARE CONNECTED TO Vpp
| | 02 | | b2 y DVZ| ALL N-UNIT SUBSTRATES
y __]E A--% + ARE CONNECTED 1O Vgg  vgg s2cs-15329
lo2 " o2 | o2 o foz L
} 1] 1
©% i Q . i g Voo
Ko & i VI 3
oI ol oI o o
L= ——+¢ | —ig
[Pl - ] | . . A
*cos/Mos INPUT »—I.N— »—T’Q— e (13,12,5); (4,9.8); Azt ;Lc
PROTECTION NETWORK ol ol ol (14,2); (1,11) a;ﬁ
® foX Oour
A
PARASITIC AND
Voo ] R
NETWORK COMPONENTS A 1, outtvoo:t+as
. 02 DI = u: TO P WELL OUT (vgg)=CA+CB
€03/ MOS QUTPUT PROTECTION Pl ;"Kg“"s"‘“‘ ¢
NETWORK BETWEEN TERMINAL s
iy [, e T
DRAINS AND/OR SOURCES h 0! 92cM- 28632
Vss Fig. 2 — Sample COS/MQS logic circuit arrangements
Fig. 1 — Detailed schematic diagram of CD4007UB showing input, output, and parasitic diodes. using type CD4007UB.
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CD4007UB Types

High Sink-C t Driver
o High Sink-Curremt Dri (6,3,10); (8.5, 12);

Voo .
] (OPTIONAL Vpp PULL-UP) (11,14);7,4,9)
—
b b e
—
)
92Cs-15330 Vss

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

— >

) High Source-Current Driver

Voo

[
}._1 (OPTIONAL VggPULL-DOWN)
Vss 92CS-15327

g) High Sink - and Source-Current Driver h) Dual Bi-Directional Transmission Gating

AMBIENT TEMPERATURE (Tp)*25 °C

H A-SINGLE INPUT ONLY
B—TWO INPUTS ONLY
C— THREE INPUTS

>
[ Sty % OTHER INPUTS
~ 16EH(Vop! SWITCHES TO Vpp
® e
2 v
w HH AR C
Q12 8
5 A Vo)
g0 £
5 8
5
£ A
)

4 ARC Voo

2HHTS

o 2.5 5 75 10 125 15

INPUT VOLTAGE (Vx)~V
92CS-17786

Fig. 3 — Typical ge-transfer ch. istics

OUTPUT LOW (SINK) CURRENT (Ig } —mA

OUTPUT VOLTAGE (V) —V
s

for NAND gate.

AMBIENT TEMPERATURE (Ta) =25°C
e e v

>

3>

3

A= SINGLE INPUT om.v]_ o
8- TWO INPUTS ONLY

C — THREE INPUTS

* OTHER INPUTS

SWITCHED TO GROUND

5 7.5 10.
INPUT VOLTAGE (Vp)—V

125

92CS-17867
Fig. 4 — Typical voltage-transfer characteristics
for NOR gate.
AMBIENT TEMPERATURE (TA)*25
31715 V|

2]

Ho

HH

v ouT,
oD (INp)
T 16,
cLocK
[ N @
(oum
T62
ouT,
_®(IN2)
= Do
92¢5-15347
(1,5,12); (2,9);
(11,4); (8,13,10);
(6,3,10); (14,2,11); 1 e 6 é) : U
CS—I
(7,4,9); 13,8,1,5,12) ves 92 ’
Fig. 2 — Sample COS/MOS logic circuit arrangements using type CD4007UB (Cont‘d).
AMBIENT TEMPERATURE (Tp)»25°¢] AMBIENT (- 2sec
VI Vo HHHHHHHRHH
SUPPLY VOLTAGE (Vo) * 15
it i H 2
L12.5 W 1L vpp s e
5 s i and I
& g 108 H ) volio &
5 3 15, © \ 12 g
S 75 LS/ 75 3
5 7689 3
5 u @ Ve H
o—
3 s O s g
TERM. 3 8 6 TO GND.
25 10 IIIIIIIIIIIIIl‘)'5
Fe] HRCK T
TR TN, N T
S=an RN T
28 5 75 12 S 3 25 5 7.5 10 5 15
INPUT VOLYAGE (Vp 1=V INPUT VOLTAGE (vy )=V sacs-1T787

92CS-28636RI
Fig. 6 — Minimum and maximum voltage-transfer
characteristics for inverter.

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

o) —mA

OUTPUT LOW (SINK) CURRENT (I,

I

1 L 92CS-24318R3
DRAIN-TO-SOURCE VOLTAGE (Vps)—V

Fig. 5 — Typical output low (sink)
current charac'teristics.

AMBIENT TEMPERATURE (Tp)*25°C

~
i
i

~

o
HH

0 15
DRAIN-TO-SOURCE VOLTAGE (Vps)—V

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

92C5-24319R1

72



CD4007UB Types

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V v,

=I5 -0 - oo
[AMBIENT TEMPERATURE (Ta1+25*C FH-HHHT t
T e e s ca it s s < H INPUTS
GATE-TO-SOURCE VOLTAGE (Vg s E I - )
—g 5 ‘oo :‘;ZZURE INPUTS
"
oy = 07 (:) - - SEQUENTIALLY,
£
& E vss = TO BOTH Vpp AND Vss
& = - CONNECT ALL UNUSED
3 g INPUTS TO EITHER
Tlove I F l Vopp OR Vg
z
& 3 Vss
- =
§ g 92¢5-27402
- 0T 13 Fig. 15 — Input current test circuit.
5
&
3 V;ﬂ
92¢5- 20352083 LOAD CAPAC! FANCE (Cy )— pF INPUTS | ouTPUTS
. . . 92C5-24322 >
Fig. 9 — Typical output high (source) Vin -] .
current characteristics. Fig. 13 — Typical transition time vs. load Mo -] . +
: ° Z
capacitance. viL -
—-— -
DRAIN-TO-SOURCE VOLTAGE (Vps)—V NOTE:
250 :
15 - - 0 _AMBIENT TEMPERATURE (Tp)225°C TEST ANY ONE INPUT
AMBIENT TEMPERATURE (Tp)=25* 5 ] \ WITH OTHER INPUTS AT
Vi e 1o ss

Vpp OR Vsg

I " =
"'x lt 104 C 92CS5 - 27400R1
] P E
a =) . _ . .
S la rC Fig. 16 — Input voltage test circuit.
W

W = 10® = ™

o HS $H ‘oo
3 4 107 1
¢ F Z Voo

7 H 5 A INPUTS
2 = ’<
@ 5 10 = °
BARSS e & ; o L LOAD CAPACITANCE (C{ )*15 pF ——— vss

i = G = (CL)= 50 pF
5 E

i o -

* 5 : I
3 [EEETI RN NT] SN RN N

% 2 468| 2 4608| ¢ A68| 2 468l 2 468| 2 468

102 1 104 103 108 4
szcs-zaszimz INPUT FREQUENCY {;)—Hz
Fig. 10 — Minimum output high (source) 92cs- 28634 @

current characteristics. Fig. 14 — Typical dissipation vs. f/equéncy Vss

characteristics. 92¢5- 274011

T
THHHHHH " A . P
SUPPLY VOLTAGE. Fig. 17 — Quiescent device current test circuit.

5V

OUTPUT VOLTAGE (Vg )=V

0 15
INPUT VOLTAGE (Vp)=V
L 92¢5-17780 50~-58

1.270-1473
Fig. 11 — Typical voltage-transfer characteristics ¢ !

as a function of temperature.

L_ 4-10
(0.102-0.254)

54-62
(1.372-1.574) 92C5-28635

DIMENSIONS AND PAD LAYOUT FOR CD4007UBH

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

in are in milli and are . .
N L . N L cleavage may vary with respect to the chip face for
derived from the basic inch dimensions as indicated.  yiterent chips. The actual dimensions of the isolated

PROPAGATION DELAY TIME (TpLp.tpp— m

3 0 5 . N

° © ng CAsl?Acm:?:E ch?O-nr 92C5-24434R1 Grid graduations are in mils (10~ inch). chip, therefore, may differ slightly from the nominal

Fig. 12 — Typical tion delay ti dimensions shown. The user should consider a tolerance

9. vpical propagation delay time vs. of —3 mils to +16 mils applicable to the nominal
load capacitance. dimensions shown.
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CD4008B Types

CMOS 4-Bit Full Adder

With Parallel Carry Out

High-Voltage Types (20-Volt Rating)

The RCA-CD4008B 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-
metic sections using several CD4008B’s.
CD4008B inputs include the four sets of bits
to be added, A1 to A4 and B{ to Bg,in
addition to the “Carry In" bit from a pre-
vious section, CD4008B outputs include the
four sum bits, Sq to S4. In addition to the
high speed “parallel-carry-out” which may be
utilized at a succeeding CD4008B section.

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 =10V,

CL =50 pF

Standardized, symmetrical output characteristics

100% tested for quiescent current at 20 V

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-

turerange): 1VatVpp=5V

2VatVpp=10V

25VatVpp=15V

A4 [ ]
83 —2
A3 3
B2 4
A2 5
81 —6
Al 7
Vss 8
TOP VIEW
CcD4008B

TERMINAL ASSIGNMENT

92(€5-24450

HIGH SPEED| (CARRY- 14,

® 5.V, 10-V, and 15-V parametric ratings PAR. CARRY [ 60Ty %
The CD4008B types are supplied in16-lead g peots a1) requirements of JEDEC Tentative oadys
hermetic dual-in-line ceramic packages (D Standard No. 13A, ““Standard Specifications s 1] som 205
and F suffixes), 16-lead dual-in-line plastic for Description of ‘B’ Series CMOS Devices"’ ke ¥
packages (E suff'ix), 16-Igad cgramic flat Applications: :*3 o 2083
packages (K suffix), and in chip form (H . L . . . ’,‘ 3]
suffix) ® Binary addition/arithmetic units .0
: ‘2("}5 —l sum —Os2
* c2
8 O
. sum 2O y
< 52 O
(CARRY IN) 4
STATIC ELECTRICAL CHARACTERISTICS Vop = 16
LIMITS AT INDICATED TEMPERATURES (°C) ves =8 *;lR.laTIgPuTs ARE
CONDITIONS | Values at -55, +25, +125 Apply to D, F, K, H Packages CTEO oY
CHARACTER. Values at —40, +25; +85 Apply to E Package TS Nerwoax TOTECTION
ISTIC Vo vin Voo +25 92c5-27643
V) ) | (v) | -85 | —40 +85 | +125 | Min. | Typ. | Max. Fig.1 — CD40088 logic diagram.
Quiescent Device - 05| 5 5 5 [150 [ 150 | - | 004 | &
Current, - 0,10 10 10 10 300 300 - 0.04 10 A
DD Max. — |075| 15| 20 | 20 | 600 | 600 | — | 004 | 20 | “
- 0,20| 20 | 100 | 100 | 3000 | 3000 | — 0.08 | 100
Outpu( Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - TRUTH TABLE
(Sink) lerrent 0.5 0,10 10 1.6 1.5 11 0.9 1.3 2.6 - A
‘oL Min. 16 05| 15 | 42 | 4 | 28 | 24 | 34 | 68 | - i | Bi| Cijl Co|Sum
Output High 4.6 0,5 5 |—0.64|/-0.61]-042 | —-0.36(-0.51 -1 - mA 0 o} 0 0 0
(Source) 256 |os| 5 | 2 [-18 13 [-118]16]-32] - T{ojojo] 1
C‘:’"’";/'“n 96 |010] 10 |16 ]-156 | 1.1 | 08 |-13 | -26 | - 01 1] 00|
On Hin- 135 |045| 156 |42 | =4 | —28 | —24 |34 | —68 | — ; ; ? 1o
Output Voltage: - 05| 5 0.05 - 0 0.05 1 0 1 0 1
Low-Level, _ 0,10| 10 0.05 - 0 0.05 1 :
VoL Max. . - ol 1f1ll1]o
— |o0a5] 15 0.05 - 0_|oos| Al
Output Voltage: - 0,5 5 4.95 495 5 -
High-Leyel, - 0,10| 10 9.95 9.95 10 -
VOH Min. — 0,15| 15 14.95 14.95 15 -
Input Low 05,45 - 5 1.5 - - 1.5
Voltage, 1,9 — 10 3 — — 3
ViL Max. e 38 — | 15 a - =11,
Input High 0.5, 4.5 - 5 3.5 35 — —_
Voltage, 1,9 - | 10 7 7 - =
ViHMin. T15935( - 15 1 n | - | =
Input Current _ _ -5
11N Max. 0,18 18 | £0.1 [ #0.1 | =1 +1 10 0.1 pA
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CD4008B Types

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

CHARACTERISTIC MIN. MAX. UNITS

S

A pLHI= NS
8
3

Supply-Voltage Range (For
T = Full Package Temp- 3 18 Y
erature Range)

(pHL

"
H
=
o
<
2
A
Z
5
§
&
S
g
£
e
2
(5]
E3
B
&
E
=
;
1=
3

I =
i BB
[ 20 40 60 80 100 120 140
LOAD CAPACITANCE (C )= pF
92€5-28304
MAXIMUM RATINGS, Absolute-Maximum Values:

0.3 — . . y ion del.
DC SUPPLY-VOLTAGE RANGE, [V pp) Fig.3 — Typical sum-in to sum-out propagation delay

time vs. load capacitance.

(Voltages referenced to Vgg Terminal) . . . . . . . . . . . . . . -0.5to +20 V
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . —05tVpp+05V
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . . . . . . . f10mA 2
POWER DISSIPATION PER PACKAGE (Pp): L
For Tp = —40 to +60°C (PACKAGE TYPEE) . . . . . . 500 mW &
For Tp = +60 to +85°C (PACKAGE TYPEE) . . . . . Derate Linearly at 12 mW/SC to 200 mW 3%
For Tp = —55 to +100°C (PACKAGE TYPES D, F,K) . . . . 500 mW 23
For Ta = +100 to +125°C (PACKAGE TYPES D, F,K). . . Derate Llnearly at12 rnW/°C to 200 mW ay
DEVICE DISSIPATION PER OUTPUT TRANSISTOR oF
. FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mW bl
OPERATING- TEMPERATURE RANGE (TA) §§
PACKAGE TYPES D,F, K, H . . .. . . . . . . . . . . . -55t04125° 38
PACKAGE TYPEE . . . e e e —40 to +85°C g
STORAGE TEMPERATURE RANGE (Ts‘g) .. . . . . . . . . .. . -—65t0+150°C s
LEAD TEMPERATURE (DURING SOLDERING): B
At distance 1/16 £1/32 inch (1.59 £0.79 mm) from case for 10smax. . . . . . . . +265°C

140

LOAD CAPACITANCE (C{ )— pF
92C5-28305
Fig.4 — Typical carry-in to carry-out propagation
delay time vs. load capacitance.

By

A
13-16 —
B""'sl C04008 :}s‘“‘ 50+50490+155. , FO Y 0% (ci s34

M-OUT PROPAGATION DELAY TIME|

'PHL ! PLH!

CARRY-IN TO Slil

o 20 40 60 80 100 20 140
LOAD CAPACITANCE (C| )— pF
92CS-28306
Fig.5 — Typical carry-in to sum-out propagation delay
time vs. load capacitance.

S5-g 90 +155 (Si-Co)+(Ci-So) = 90+ 155

A""“{_E cpaoos [—

AMBIENT TEMPERATURE (Tp1s25°C
F=gs

—}s 160 (Si-So)

ALL SUMS SETTLED AFTER 345 ns

2
v
E
3
a
H
3

&

92Cs-33074

'SUM - IN TO CARRY-0UT PROPAGATION DELAY TIME

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

20 40 60
LOAD CAPACITANCE (Cy)— pF
92Cs-28307
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,, tg=20ns, C; =50 pF, R, = 200k

DRAIN-TO-SOURCE VOLTAGE (Vps)—V
5

-0

15
AMBIENT TEMPERATURE (Ta)*25°CL]
T

T
1
VOLTAGE

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

vss

OF INPUTS

Fig.13 — Input-voltage test circuit.

92¢s 27402
Vss

GATE- [ s E
VoD LIMITS 3
CHARACTERISTIC ive) ALL TYPES UNITS z
H
TYP. | MAX. 3
" . TlovE =
Propagation Delay Time: 5 400 800 8
tPHL, tPLH 10 160 320 ns g
z
Sum In to Sum Out 15 115 230 sV g
e
5 370 740 2
&
Carry In to Sum Out 10 155 310 ns 3
15 115 230
arcs- 2432083
5 200 400 Fig.7 — Typical output high (source)
Sum In to Carry Out 10 90 180 ns current characteristics.
15 65 130
5 100 200 DRAIN-TO~SOURCE VOLTAGE (Vps)—V
Carry In to Carry Out 10 50 100 ns -5 -io -
AMBIENT TEMPERATURE (Ta)* 25°C HHHHHHT
15 40 80 HHHHHHH <
GATE - VOLTAGE (Vgg)=-5 f
Transition Time: 5 100 200 t 3
;i 3
tTHL, tTLH 10 50 100 ns HHHH HH &2
H
15 40 80 it s
I H ! &
Input Capacitance, C|N - 5 7.5 pF -lov. °
: HHELE
SRS 8
-15 V1 LT g
T
[ -
t 5
T e
; &
' 3
} t]
szcs-2e32m2
Fig.8 — Minimum output high (source)
current characteristics.
AMBIENT TEMPERATURE (TA)* 25 ° AMBIENT TEMPERATURE (Tp)*25°C ! H
1
‘é 2 I% 10° [AMBIENT TEMPERATURE (T)+25°C i i 1
,-': ] 1 E 5
3 ~, 1 108 <
= ~T0-SOURCE VOLTAGE (Vgg)*15 V K %L | o H
s o L
g » Ci2g e AGE (Voo)- i £ e i
g w T e w -
£ H T § B S as H
s : ; g o S
H z Aty & 10 (NS
H z pgass oA
e ! s 1A 2 A T RS
S § H % 10? s
5 . i P & 1]
£ 2 Yoo B2 o 1
3 ST i 2! v g —— LoAD (CL1018pF
4 11 3 + CL*50pF
i H H F T T 107
0 ! E S o ° ' 0 0 10
DRAIN-TO-SOURCE VOLTAGE (Vps)—V secs-2emans DRAIN-TO-SOURCE VOLTAGE (Vpg)—V o INPUT FREQUENCY (14) —kHz
. . " " 925 17825R1
i i i ig.10 — . . RV s
Fig.9 — Typical output low (sink) Fig.10 — Minimum outp ut low (sink) Fig.11 — Typical dissipation characteristics.
current characteristics. current characteristics.
Voo
oo t
INPUTS
Vs
ss v
?D ‘fon
INPUTS —O-UTPUTS INPUTS
Vin - - Vo NOTE
0 -]
N = b < ‘\,_@_, . MEASURE INPUTS
@ v - L Z ° SEQUENTIALLY,
- | = Vss - TO BOTH Vpp AND Vgg.
- CONNECT ALL UNUSED
ves 1 NOTE: INPUTS TO EITHER
s2cs- 27401R1 92c5-27441R1 TEST ANY COMBINATION Voo OR Vss-

Fig.14 — Input current test circuit.
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CD4008B Types

10 2l0 3|0 40

79-87

ﬁm (2.007-2.209)
Ll
|

o— _—T
4-10
(0.102-0.254)
83-91
(2.108-2.311) 92¢5-27745

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 wafer. When the
inch dimensions as indicated. Grid waler is separated into individual chips, the angle of

. . . —3 - cleavage may vary with respect to the chip face for
graduations are in mils (10=3 inch). 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 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-level converters or CMOS
high-sink-current drivers.

The CD4049UB and CD4050B are preferred
hex buffer replacements for the CD4009UB
and CDA40108B, respectively, in all applica-
tions except multiplexers. For applications
not requiring high sink current or voltage

Features:

»
o
>

@
~ o '
o S ~
F
@

® 100% tested for quiescent current at 20 V

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

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

o
o

Applications: i oL s

& CMOS to DTL/TTL hex converter e 02

s CMOS current “sink” or “source” veot g 20 i
driver vss O-2

m CMOS high-to-low logic-level vop O—2 N W
converter ) R

= Multiplexer —1to6or6to1 CD4009UB
FUNCTIONAL DIAGRAM

3 2
conversion, the CD4069UB Hex Inverter is ;"_‘i '2° '2‘ "D: a O—-{>—0c ‘a
recommended. a3 3 e
B 5
The CD4009UB and CD4010B types are b . e e o—(>—‘o~-s
supplied in 16-lead hermetic dual-in-line 1t —e & €
ceramic packages (D and F suffixes), 16- o 4 7 J:0 ol > Soc
lead dual-in-line plastic packages (E suffix), ss —8 8 o )
16-Igad qeramic flat pqckages (K suffix), TOP VIEW  0occ saasii TOPVIEW o o 2aaszmi . o
and in chip form (H suffix). NC=NO CONNECTION NC = NO CONNECTION ° e
CD4009UB CD4010B y
N2 E 2 KsE
TERMINAL ASSIGNMENTS ”“0_;
VssO— o4 B F
MAXIMUM RATINGS, Absolute-Maximum Values: Voo O—
928S-4142R2
DC SUPPLY-VOLTAGE RANGE, (Vpp, Vcc) CDA0108
(Voltages referenced to Vgg Terminal) . —0.5t0 +20 V FUNCTIONAL DIAGRAM
INPUT VOLTAGE RANGE, ALL INPUTS . —0.5 to Vpp +0.5 V
DC INPUT CURRENT, ANY ONE INPUT +0mA
POWER DISSIPATION PER PACKAGE (Pp): —
For TA = 40 to +60°C (PACKAGE TYPE E) . 500 mW T TP <H T
For Ta = +60 to +85°C (PACKAGE TYPEE) . . . . . Derate Linearly at 12 mW/9C to 200 mW : w vo
For T = —55 to +100°C (PACKAGE TYPESD, F,K) . . . . 500 mW ! o—{>o0
For Tp = +100 to +125°C (PACKAGE TYPES D, F,K). . . Derate Lmearly at 12 mW/°C to 200 mW > : ST e
DEVICE DISSIPATION PER OUTPUT TRANSISTOR " 311305 : S
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100mW 3 RN S im :
OPERATING-TEMPERATURE RANGE (TA) - N jasans
PACKAGE TYPES D, F, K, H . —55 to +125°C H ¢ 1
PACKAGE TYPEE . . . —40 to +85°C 3 - 3
STORAGE TEMPERATURE RANGE (Ts‘ ) —65 to +150°C EEas .
LEAD TEMPERATURE (DURING SOLDERING): HeAe
At distance 1/16 £1/32 inch (1.59 £ 0.79 mm) from case for 10smax. . . . . . . . +265°C THEN
INPUT VOLTS (\z) *

. -
P [ P
s [ v—l
)

—VoD ouTPUT —LI-"CC
_rl_cno _onp
N CONFIGURATION:

HEX COS/MOS TO DTL OR TTL

CONVERTER (INVERTING)
WIRING SCHEDULE:

CONNECT Vce TO DTL OR

TIL SUPPLY.

CONNECT Vpp TO COS/MOS

SUPPLY

*
INPUT

biji
L
-

v =
s = 92SS-4139R!

Fig. 1 — Schematic diagram of CD4009UB—
1 of 6 identical stages.

92€5-20067

Fig. 3 — Minimum and maximum voltage transfer
characteristics—CD4009UB.
QO Voo Q Ve

[_| e —|:1p_|p

*
INPUT ) 0UTPU<T) _I-L—"CC
¢ _oNp
— Voo
JLlem . o :
HEX COS/MOS TO DTL OR TTL

CONFIGURATION
CONVERTER (NON-INVERTING)

WIRING SCHEDULE: *ALL INPUTS ARE

CONNECT Ve T0 DTL OR PROTECTED BY Vss

vss = TTL SUPPLY COS/MOS PROTECTION
CONNECT Vpp TO COS/HOS NETWORK

SUPPLY.

I

T

925S-4141R2

Fig. 2 — Schematic diagram of CD40108—
1 of 6 identical stages.
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CD4009UB, CD4010B Types

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:
LIMITS 2
CHARACTERISTIC UNITS I
MIN. | MAX. :
Supply-Voltage Range (For Ta = Full %
Package Temperature Range), Vpp 3 18 \Y
Vee* 3 VDD
Input Voltage Range (V) vee* VDD v :
o 10 1”2

P 6 8
INPUT VOLTS (V)
92CS-17837

*The CD4009UB and CD40108 have high-to-low level voltage conversion capability but not low-to-

high level, therefore it is recommended that Vpp = V) = Vcc. Fig. 4 — Typical voltage transfer characteristics
as function of temp.—CD4009UB.

AMBIENT TEMPERATURE (T,)+25C

COLLECTOR SUPPLY VOLTAGE (VCJ-SV
RAIN PPLY VOLTAGE (Vppl* 5V
STATIC ELECTRICAL CHARACTERISTICS I
Limits At Indicated Temperatures (°C) f
CHARAC- CONDITIONS |Values at —55,+25,+125 Apply to D,F,K,H Pkgs. |UNITS ] eese!
TERISTIC Values at —40,+25,+85 Apply to E Package H T S
Vo|ViN|VDD|-55 |-40 |+85 |+125 +25 3 H =
(V) | (V) | (V) Min. | Typ. | Max. HH

Quiescent - 105 ] 5 1 1 30 30 - | 0.02 1 ! !
Device — Jorof10 22 60 | 60 -~ o002 | 2 A [EH 85 23 sans :
Current, Ipp — 10,15 | 15 4 4 120 | 120 — 0.02 4 u INPUT VOLTS (v ) "

92CS-199
Max. - 1020120 |20 } 20 600 | 600 - 0.04 20 Fig. 5 — Minimum and maximum voltage transfer
Output Low 04|05 [45 |32 |31 | 21 |18 | 26| 34 | — O haracteristos (V gpye5)CDAO108,
(Sink) 04105 5 [3.75] 3.6 2.4 2.1 3 4 —
Current 0.5 10,101 10 | 10 | 9.6 6.4 5.6 8 10 —
loL Min. 15 (0,15 15 | 30 | 40 19 16 24 36 -
mA ANBIENT TEMPERATURE (Tj) = 25°C

QOutput High 46 105 5 |-0.25(—0.23|-0.18]|-0.15|-0.2 [ —0.4 — g::ﬁffl“,":;’[;;’(?;‘)‘_'fﬁ’o'
(Source) 25 1055 |—-1]-09 |-0.65|-058(-08| —-1.6 | — R EE |
Current 9.5 10,10 | 10 |-0.55|-0.5 |-0.38|-0.33 |-0.45| —0.9 —
lon Min. 13.5(0,15| 16 |-1.65(—-1.6 |-1.26|—-1.1 [-16| -3 - 2

Output Voltage: | — 05 | 5 0.05 - [ o [oos g
Low-Level, — 10,10 | 10 0.05 0 0.05 g
VoL Max. — [0i5[ 15 0.05 - [ o foos|

Output Voltage: — |05 | 5 4.95 4.95 5 —

High-Level, — {0,10 | 10 9.95 9.95 10 —
VoH Min. — 10,15 | 15 14.95 14.95 15 - — 2 T
- INPUT YOLTS (¥y)

Input Low s
Voltage: 45 — 5 1 _ — 1 Fig. 6 —Minimum and maximum voltage transfer
v Ma;( 9 - 10 2 - - 2 characteristics (V pp=10)—CD40108.

L Max. I . —

CD4009UB 135 ‘ 15 2.5 25

Input Low 05| - |s 15 - - |us TR T
Voltage: = COLLECTOR SUPPLY YOLTS (Vee) = + 5.

V Ma 1 - 10 3 - - 3 DRAIN SUPPLY VOLTS (Vpp) = + 15

Lo 15 - |15 4 1 - |2
CD40108B v
Inpus High 05| - |5 a a | - |- 2

o 1] - |10 8 8 | — |- £
ViH Min. 15| - |15 125 126 - | - :

CD4009UB : : : £,

"‘\j’;‘t:'e?h 45| - | 5 35 35| - | -

v 'Sm; 91 - [10 7 7 = |-

IH Min. = — 1 G
CD4010B 135 15 o " : B
Input Current, _ INPUT VOLTS (V)) pp—
|p Max - (0,18 18 $0.1] £0.1 1 +1 - +10 5 +0.1 HA Fig. 7 — Minimum and maximum voltage transfer

IN ax characteristics (V pp=15)—CD40108.
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CD4009UB, CD4010B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA=25°C; Input t,, t=20 ns,

€1 =50 pF, R, =200 KS2

CONDITIONS At:.MP';(s;s
CHARACTERISTIC Voo Vi vee UNIT
V) (v) 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 50 100
CD40108B 10 10 5 50 100 ns
15 15 15 35 70
15 15 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
CD40108 10 10 5 30 70 ns
15 15 15 25 50
15 15 5 20 40
Transition Time:
Low-to-High, tTLH 5 5 5 150 350
10 10 10 75 150 ns
15 15 15 55 110
High-to-Low, tTHL 5 5 5 35 70
10 10 10 20 40 ns
15 15 15 15 30
Input Capucitance, CIN
CD4009uUB - - - 15 225
CD40108 - - - 5 75 pF

DRAIN-TO-SOURCE VOLTAGE { Vpg)—V
7 -6 -5 -4

92Cs-2765IR!
Fig. 11 — Typical output high (source)
current characteristics.

OUTPUT HIGH (SOURCE)CURRENT (Igy)—mA

Fig. 12 — Minimum output high (source)

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
-6 -5 - [

92Cs- 27652R!

current characteristics.

OUTPUT HIGH (SOURCE) CURRENT (Igy) —mA

‘COLLECTOR SUPPLY YOLTS (¥
T T =

OUTPUT VOLTS (Vo)

INPUT YOLTS (v))
s ARl

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

[AMBIENT TEMPERATURE (T )s25°C
YPICAL TEMPERATURE COEFFICIENT FOR Ip*

OUTPUT LOW(SINK) CURRENT (L )—mA

0

2 ]
DRAIN-TO-SOURCE VOLTS (Vpg)
92Cs-17838R1

Fig. 9 — Typical output low (sink)
current characteristics.

AMBIENT TEMPERATURE (151+25°C
T

T
Vi

T
T
ot

OLTAGE (Vgs)

FL
S

)______
S
\

E

=

OUTPUT LOW (SINK) CURRENT (I }-mA

1

[y

I

o 10 15 20
DRAIN-TO-SOURCE VOLTS (Vpg)

92¢5-17876RI

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

»
=]

S
o

@
o

2
o

~
o

LOW-TO-HIGH PROPAGATION DELAY TIME (tp_n)—ns
o
o

[ 20 120
92Cs-27653

Fig. 13 — Typical low-to-high propagation delay
time vs. load capacitance (CD4009UB).

40 60 80 100
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Fig. 14 — Typical high-to-low propagation delay

time vs. load capacitance (CD4009UB).
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Fig. 17 — Typical low-to-high transition time
vs. load capacitance.

CD4009UB, CD4010B Types

BIENT TEMPERATURI

LOW-TO-HIGH PROPAGATION DELAY TIME (tp( y)—ns

0 40 60 80 100 [20
LOAD CAPACITANCE {C )—pF

92C5-27655

Fig. 15 — Typical low-to-high propagation delay

time vs. load capacitance (CD40108B).
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Fig. 16 — Typical high-to-low propagation
delay time vs. load capacitance (CD40108B).
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Fig. 18 — Typical high-to-low transition time
vs. load capacitance.
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Fig. 19 — Typical dissipation characteristics.
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oD Voo
Voo T PUTS T TP
INPUTS INPUTS | |QuTPUTS
o ViH - -
s Mo ] .
°
vie - o
-] == =
NOTE:
+ TEST ANY ONE INPUT,
Vss WITH OTHER INPUTS AT
@ VoD OR Vss-
92CS~ 27400R}
Vss
92C5- 27401RI
Fig. 20 — Quiescent device current Fig. 21 — Noise immunity test
test circuit. circuit.
‘{w
INPUTS
Voo -
o C
Vss * R PR
-] Di in parenth; are in mill; ers and are
derived from the basic inch dimensions as indicated.
NOTE: Grid Graduations Are In Mils (10~3 Inch)
MEASURE INPUTS Vss

SEQUENTIALLY,

TO BOTH Vpp AND Vss:
CONNECT ALL UNUSED
INPUTS TO EITHER
Vop OR Vss-

92¢5-27402

Fig. 22 — Input current test
circuit.

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, 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.

70-78
(1.778-1.981) 92C8-27650

Photograph of chip for CD4009UB.
Dimensions and pad layout for
CD40108B are identical.
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CD4011B, CD4012B, CD4023B Types
CMOS NAND GATES

High-Voltage Types (20-Volt Rating) Features:
= Propagation delay time = 60 ns (typ.) at

Quad 2 Input — CD40118B CL=50pF, Vpp=10V
Dual 4 Input — CD4012B = Buffered inputs and outputs
Triple 3 Input — CD4023B m Standardized symmetrical output characteristics

® Maximum input current of 1 uA at 18 V

RCA-CD4011B, CD4012B, and CD40238 100 f:" p‘ffé“"'\?" bt o
NAND gates provide the system designer nAat m.‘d‘ .

with direct implementation of the NAND ™ 100% tested for quiescent current at 20V
function and supplement the existing family ® 5.V, 10-V, and 15-V parametric ratings

of CMOS gates. All inputs and outputs are = Noise margin (over full package temperature

buffered. range:

The CD4011B, CD4012B, and CD4023B 1VatVpp=5V

types are supplied in 14-lead hermetic dual- 2VatVpp=10V

in-line ceramic packages (D and F suffixes), 5 =15V

14-lead dual-in-line plastic packages (E suf- 25VatVpp=15

fix), 14-lead ceramic flat packages (K suffix), ® Meets all requirements of JEDEC Tentative
and in chip form (H suffix). Standard No.13A, “Standard Specifications

for Description of “B’’ Series CMOS Devices"

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

{Voltages referenced to Vgg Terminal) . . . . . . . . . . . . . . . —05t0+20V
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . -05toVpp+05V
DC INPUT CURRENT, ANYONEINPUT . . . . . . . . . . . . . . 10 mA
POWER DISSIPATION PoER PACKAGE (Pg):

For Tp = —4010+60 C (PACKAGETYPEE) . . . . . 500 mw

For Tp =+60to +85°C (PACKAGETYPE E) . . . . . Derate Lunear'v at 12 mW/ C to 200 mwW

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

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

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mwW
OPERATING -TEMPERATURE RANGE (TA)

PACKAGE TYPESD,F,K,H . . . o e —55 to +125°C

PACKAGE TYPEE . e e e . . . .. . . . . . —a0tw0+85°C
STORAGE TEMPERATURE RANGE lT . . . . . . . . . . -65t0+150°C
LEAD TEMPERATURE (DURING SOLDgRING)

At distance 1/16 £ 1/32 inch (159 £0.79 mm) from case for 10smax. . . . . . . . +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 Tp = Full Package
3 18 v
Temperature Range)

TERMINAL ASSIGNMENTS

x o«
< “ W
8008 %o»

TOP VIEW TOP VIEW

TOP VIEW  55c5.24454R1
NC*NO CONNECTION

CD4011B CD4012B CD4023B

92C8-24453 9205-24468

| JzAB
A 1'% vop
.
B__z% __H "
,—2 o 2_.
k=CD .
4 — 1
K—1 L=EF M
s 0
p—4 2—r
M=G- 8
vss—4 —€
92CS-24763
CD4011B

FUNCTIONAL DIAGRAM

J=A-B.C'D

-
D —— 10 F
ne—2] 19 ¢
N le_ne

CD4012B  92€S-24759
FUNCTIONAL DIAGRAM

CD4023B  92Cs- 24761
FUNCTIONAL DIAGRAM
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CD4011B, CD4012B, CD4023B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Ta) * 25°C
g : THF
LIMITS AT INDICATED TEMPERATURES (°C) bRy wbraet iy 5
CONDITIONS Values at —55, +25, +125 Apply to D, F, K, H Packages | T
CHARACTER- Value? at —40, +25, +85 Apply to E Package )
1sTIC 25 uniTs| e
Vo |VIN|VDD - ¢
(V) (V) | (v) | -55 | —40 | +85 | +125 [ Min. | Typ. | Max. 3
Quiescent Device - 05| 5 | 025|025 75 75 - 0.01 | 0.25 5
e O
Current, - o10[ 10| 05 | 05 15 15 | - 0.01 | 05 A 3
'DD Max. - Jos] 15[ 1 1 2 | 3 | - | oo1 | 1
— 020 20| 5 5 | 150 | 150 | — 002 | & }
Output Low 04 | 05| 5 |064 061 | 042 | 036|051 1 E ° WPUT VOLTAGE (vp) —v s
(Sink) Current 05 (o010 10 16| 15 1.1 09 | 13 26 - . oacsrze90
! a1 — Typical vol stics.
oL Min. 15 0.15] 15 22 2 28 24 34 68 = Fig.1 — Typical voltage transfer characteristics.
. mA
Ot(J;put Hl)gh 46 05| 5 |-064|-0.61{-042|-0.36[-051| -1 - SR R T
ource 25 05| 5 | -2 [-18|-13 [-118]|-16 | -32 [ - -
. 4 |
Current, 95 |010] 10 |-16 |15 | -11 | -09 [-13 | —26 | - ) e
IOH Min. a 104 o194
135 (015 15 [-42| -4 |28 [ 24|34 ]| -68 | - < X
Output Voltage: - 05| 5 0.05 - 0 0.05 5 ‘ ‘\e\'v
=
LowLewel. - Joa0[ 10 0.05 - 0 |o00s Eo s
oL Hax. - 0.15] 15 0.05 - 0 | 005 g
- . A" s ’
Output Voltage: - 0,5 5 4.95 4.95 5 - § o P
High-Level, - 0,10| 10 9.95 9.95 | 10 = = =
VOH Min E CL+50 pF — ||
H Min- — [o1s] 15 14.95 1495| 15 | - H Gt oF ==
Input Low 45 - |5 15 - | - 15 = ll [ 1]
1 [ ©o0? 10® 104
Voltage, 9 _ 10 3 — — 3 INPUT FREQUENCY (f1)— kHz
ViL Max. s2cs-20908
13.5 - 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. 15135 - | 15 1 n | - | -
'"{1;'; ,51‘;;'6"' 018 18 | 0.1 | 201 | 1 0 | = #1075 ] 20.1| uA 70-S0URCE VOLTAGE (Vg 15V

[AMBIENT TEMPERATURE (Tp)=25°

[AMBIENT TEMPERATURE (Ta)*25'
T

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

-lo

i
Jai
o

Lol

GATE-

T
T
T
VOLTAGE (Vg

ol ~mA

ATE-TO-

N~

o
<
=

5

o

3

‘OUTPUT LOW (SINK) CURRENT (I,
~

S
OUTPUT HIGH (SOURCE) CURRENT (L oK)= mA

1
s
I
[ 5

DRAI!

o
-TO-SOURCE VOLTAGE (Vps)—V

92C5-24319R1

Fig.4 — Minimum output low (sink) current
characteristics.

92¢5- 2432083

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

OUTPUT LOW (SINK) CURRENT (1) —mA

T
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[
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
92052431883

Fig.3 — Typical output low (sink) current
characteristics.
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Fig.6 — Minimum output high (source) current

characteristics.
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CD4011B, CD4012B, CD4023B Types

©

Voo

T

|*(s.e.|3) I-l »
r_'-J P
slliiin |
HMosiz) ] ] :;l 3
o—— ol
j |—,__ :]3 (10,4,
. - 3
Vss
Voo
[ Sl N 18643} s
Z 3 2(95,12) st
Vss LOGIC DIAGRAM

% ALL INPUTS ARE PROTECTED
BY COS/MOS PROTECTION
NETWORK

| OF 4 GATES (NUMBERS
IN PARENTHESES ARE
TERMINAL NUMBERS
FOR OTHER GATES)

Fig.7 — Schematic and logic diagrams for CD40118.
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Fig.8 — Schematic and logic diagrams for CD40128.
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Fig. 9 — Schematic and logic diagrams for CD40238B.

DYNAMIC ELECTRICAL CHARACTERISTICS
At Ty =26°C; Input t,, tg=20ns,C, =50 pF, R, = 200k

TEST CONDITIONS ALLI;J:,{',';ES
CHARACTERISTIC UNITS
\"/
DD | Typ, MAX.
VOLTS
Propagation Delay Time, 5 125 250
tpHL, tPLH 10 60 120 ns
15 45 90
5 100 200
Transition Time, 10 50 100 ns
tTHL, TTLH 15 40 80
Input Capacitance, Cyy Any Input 5 7.5 pF

200/AMBIENT TEMPERATURE (Ta) * 25°C
11l

v HHH
w HHT
g ey
[ e N
8 ¥
g2 X
£ s
s
T
@a
et
g7 YA
Ea 22 asmij
5= = 15
= = =
g 8
8
£

20 90 |

30 40 50 60 70 80
LOAD CAPACITANCE (C) — pF
92¢5-28908
Fig. 10 — Typical propagation delay time per gate
as a fi jon of load capaci .
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TRANSITION TIME (1THL 1 TLH)—n8
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Fig.11 — Typical t
load capacitance.

time as a fi
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CD4011B, CD4012B, CD4023B Types

v
) Voo Voo
] t f
INPUTS INPUTS | QuTPUTS INPUTS |
o Vin Voo NOTE
Vss o -, H MEASURE INPUTS
° ~ :\‘){\IJ—’ ~ SEQUENTIALLY,
ViL . = Vss - TO BOTH Vpp AND Vss:
| = - CONNECT ALL UNUSED
INPUTS TO EITHER
NOTE: —[ Vop OR Vgs-
v TEST ANY COMBINATION V.
D ss OF INPUTS ss
92CS-27441R1 92C5-27402
Vss Fig. 13 — Input-voltage test circuit. Fig.14 — Input-current test circuit.
92¢5- 27401RI
Fig. 12 — Quiescent-device-current test circuit.
CHIP PHOTOGRAPHS

Dimensions and Pad Layouts

69
— 60— -
3
42-50 30— 57-65
(1.067-1.27Q) (.448-1.651)
0- —_— ;
l. 4-10 o— —
(0.102-0.254) 4—10
(0.102-0.254)
61-69
N K - 66-74
(1549-1.752) ! ! (1.667—1.879) 1 s2cs-20883
92CS-35052

CD4011BH CD4012BH

[o] 10 20 30 40 50 60 6'9
60— | | | ] | | .

= ¥ Dii i in par h are in milli s and
40 . ] are derived from the basic inch dimensions as in-

57- 65 dicated. Grid graduations are in mils (1 03 inch).

30— (1.448-1.651)

20— 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 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 applicable to the nominal

[o B

_-] 'q_4 -10 | dimensions shown.
102-0.254
(0.102-0-25 )66-74
= 1.667-1.879) 9205-3506!'
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
family 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 plastic packages (E suf-
fix), 14-lead ceramic flat packages (K suffix),
and in chip form (H suffix).
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N
Wo— | 5
N
120~ [
Voo VssQ

*ALL INPUTS ARE
PROTECTED BY
€OS/MOS PROTECTION

NETWORK
M
Vss

Fig. 1 — Schematic diagram for type CD4012UB.

92¢5-15969R1

>

)

Features:

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

u  Standardized symmetrical output
characteristics

m  100% tested for quiescent current at
20V

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

m 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”
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Voo
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Vss
*ALL INPUTS ARE
PROTECTED BY
€OS/MOS PROTECTION
NETWORK
Vss

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

| wEEED .
A—z ’ 12 K
o3| 2,
4 F—c
o—3 ’Lr
ne—2 L
vss—] KEEFGH ’.‘._uc
92C5-24759
CD4012UB
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 {For Ta= | 3 18 \4
Full Package Tem-
perature Range)
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CD4011UB, CD4012UB, CD4023UB Types

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
(Voltages referenced to Vgg Terminal) . -0.5 to +20 V
INPUT VOLTAGE RANGE, ALL INPUTS . ~0.5t0 Vpp +0.5V .
DC INPUT CURRENT, ANY ONE INPUT . . 10 mA %
POWER DISSIPATION PER PACKAGE (Pp): < st
For Ta = —40 to +60°C (PACKAGE TYPE E) . 500 mW 2 Elov
For Ta = +60 to +85°C (PACKAGE TYPE E) Derate Llnearly at 12 mW/°C to 200 mW 2 53
ForTp =-6510 +100°C (PACKAGE TYPES D,F K) . 500 mW = 73FHHH
For Tp = +100 to +125°C (PACKAGE TYPES D F,K). Derate Lmearly at12 mWI°C to 200 mW é v
DEVICE DISSIPATION PER OUTPUT TRANSISTOR ©
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW
OPERATING-TEMPERATURE RANGE (TA) HHH acs
PACKAGE TYPES D, F, K, H . ~55 to +125°C T
PACKAGE TYPE E —40 to +85°C INPUT von.mz (v,l-v

92CS- 30936

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

—65 to +150°C

Fig. 4 — Minimum and maximum vo/tagé

+265°C transfer characteristics.

>
3 F
>
5
STATIC ELECTRICAL CHARACTERISTICS g o geseseqpunsncagay
';'.4 Sefgys: sass
LIMITS AT INDICATED TEMPERATURES (°C) 5 ] as|
CONDITIONS Values at -55 +25, +125 Apply to D, F, K, H Packages £ HHE
‘CHARACTER- Values at —40, +25, +85 Apply to E Package ° 3188 1
ISTIC +25 UNITS i S5
Vo |VIN |VDD - Seisehesssyssybatas
(V) (v) | (v) | -55 | —40 | +85 | +125 | Min. | Typ. | Max ] L HL
QuiescentDevice | — | 05| 5 |025]025| 75 [ 76 [ - | 001 [ 025 PV NETY s e
Current, — 0,10| 10 | 05 0.5 15 15 - 0.01 05 Fig. 5 — Typical voltage transfer characteristics
10D Max. — XRED : S 30 o — o001 p HA as a function of temperature.
, .
- 0,20} 20 5 5 160 | 150 | — 0.02 5
Output Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - TR TERRERATRE T I
(Sink) Current 05 |010]| 10 | 1.6 | 15 1.1 09 | 1.3 2.6 - SUPPLY VOLTS (Vg « +18 - [TT1T2
loL Min. 15 |045| 156 | 42 | 4 | 28 | 24 | 34 | 68 | - ; SEE™ .
0|
Output High 46 | 05| 5 |-064/-061[-042|-036[-051| -1 - | mA s 2 S D
t
(Source) 2.5 051! 5 -2 [-18 | -1.3 |-1.15]-16 | -3.2 - " & -
4
Current, 95 |0,10] 10 |-16 |15 | -1.1 | -09 [-13 | —26 | — g i
10H Min. L 78 anis g
135 [0,15]| 15 |-4.2 | -4 -28 | -24 |-34 | -68 - H i voo
Output Voltage: - 05| 5 0.05 - 0 005 3 & ba2 inpurs
Low-Level, _ 0,10| 10 0.05 - 0 0.05 2.51H ot it
Votr Max. — XERE 0.05 ) 0.05 v 0 JALL OTHER INPUTS TO Vpp |
Output Voltage: - 05| 5 4.95 4,95 5 - ° mlnvurlovoLTlstvIr'5 a2¢s-17888R1
H|gh—Le)/eI, — 0,10 10 9.95 9.95 10 - Fig. 6 — Typical multiple input switching transfer
Vo Min. _ 0,15]| 15 14.95 14.95 15 - characteristics for CD4012UB.
Input Low 45 | - 5 1 — - 1
Vc\:}tagt:\}l N 9 I T 2 — — 2 NBENT T w25
P T3 B 25 i N FTH T
Input High 0545| - | 5 4 4 | = - s N ' g s 2
Voltage, 1,9 - | 10 8 8 - - E vy “ [
ViHMin. 15135 — | 15 12.5 125 — | — : it Lol g
> 15, _,I 3
lnlputlaurrem 048] 18 | *0.1 | *0.1 . £ — |+10-5| 201 uA g 75 vio 7Vss s 3
IN Max. : = Qs
2
2.5 10 5
& g
0 2 : 7. 10 2.5 5

INPUT VOLTS (vp)

92517792

Fig. 7 — Typical current and voltage transfer

characteristics.
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CD4011UB, CD4012UB, CD4023UB Types

DYNAMIC ELECTRICAL CHARACTERISTICS

At TA =25°C, Input t,, tg=20ns, and CL =50pF, RL =200k 2

|

AMBIENT TEMPERATURE (Ta)»25°C

<«
€
|
=
O
) ALL TYPES 2
EST ITION . =
TEST CONDITIONS LIMITS g
CHARACTERISTIC v UNITS E
DD g°
TYP. MAX H
VOLTS 2 ) |
o
g
5 60 120 5
Propagation Delay Time, H
pag v 10 30 60 | ns 5
PHL: tPLH 15 25 50 H
o 10 [
. . 5 100 200 DRAIN-TO-SOURCE VOLTAGE (Vps)—V sacs-zenems
Transition Time, 10 50 100 ns Fig.8 — Typical output low (sink) current
rHL YTTLH 15 40 80 characteristics.
Input Capacitance, Cjy Any Input 10 15 pF
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vps)—V
[ [AMBIENT TEMPERATURE (1a1+25°C -l =10 - -1 -0 -
T TR (e R TR (e T
‘Ig GATE E VOLTAGE (Vgs) ? i l’g‘é.}}{—c"—ér{v'léﬂﬂ&'&' AN TE
3 3 3
K; a .
= i z £
z & &
& g &
3 H o i 3
% . H oV ;s, : g
z 2 2
2 AR é -5V é
L2 5 5
3 1 £ £
£ 3 | 3
DRA’IN'TO-SOURCE VOLTAGE (Vps)—V 1T 1 T 1

a2cs 20391
Fig. 9 — Minimum output low (sink) current
characteristics.

PROPAGATION DELAY TIME (1pHL.1pL)— s

G mﬁiﬁmﬁ’"“ e
mﬂmmmummusmmmmmunmn;rﬁ

LOAD CAPACITANCE (CL)_ vF

9205 - 27558

Fig.12 — Typical propagation delay time vs. load

capacitance.
Voo
Coy }
INPUTS
o
Vss

(o)

Vss
92CS- 2T40IRI

Fig.15 — Quiescent device current test circuit.

92CS-24320R3
Fig. 10 — Typ/cal output high (source) current
characteristics.

AMBIENT TEMPERATURE (T)*25°C

TRANSITION TIME (1THL JfTLH)— N8

40 60 80 100
LOAD CAPACITANCE (Cy )—pF
92¢5-24322

Fig.13 — Typical transition time vs. load

capacitance.
T
INPUTS QUTPUTS
-
Vin - -
‘:»_. - - -t
ViL -] - =
-] = =
NOTE
Vss TESTANYCOMBINATION
OF INPUTS
92CS~27441R1

Fig.16 — Input voltage test circuit.

szcs-2as2inz
Fig. 11 — Minimum output high (source) current
characteristics.

AMBIENT TEMPERATURE (Tg) s 25 °C
POWER DISSIPATION PxCVpp?f + PouigsCENT

z

a

|

a

e 1 AL

o3 1

8§ [ suepLy vouTs(vpp) *18,

x oy

& 10?2

z 5

g

g 1 3

i

2 53!

s LOAD CAPACITANCE (C_ )*(3pF ——

CL"80pF ===
T I-He P11l
TIOE T TIIE T IOE T
102 03 0% 03 108 o7
INPUT FREQUENCY (1)) = Hz

92517065

Fig.14 — Typical power dissipation vs.
frequency characteristics.

‘f’on
INPUTS

Voo - NOTE:

\—@-— . MEASURE INPUTS

o SEQUENTIALLY,

Vss -~ TO BOTH Vpp AND Vsg:

- CONNECT ALL UNUSED

INPUTS TO EITHER
Vop OR Vgs-

92¢s-27402

Fig.17 — Input current test circuit.
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CD4011UB, CD4012UB, CD4023UB Types

TERMINAL ASSIGNMENTS

92C5-24453 NC*NO CONNECTION 92CS-24454R1 92C5-24465
TOP VIEW TOP VIEW TOP VIEW
CD4011UB CD4012UB CD4023uB
CHIP PHOTOGRAPHS

Dimensions and Pad Layouts

68
64— -
60—
50—
40—
61— 69
62-70 30— = (1.550—1.752)
-1.778) =
20—
+
'a+
0 ‘<_ 4-10 -
—-I - 4-10
| fol02 °'25:" soma l——(o,:oz—o.zszn
.667-1.8
65-73
92CS-3505¢ (1.652—1.854) 92CS-27743

CD4011UBH CD4023UBH

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

a0—

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, therefore, may differ slightly from the nominal

62-70
30— (1.575-1.778)

20—

10— dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
00— E—— dimensions shown.
- 4-i0
(0.102-0.254)
60-68
(1.524-1727) 92¢s-27742

CD4012UBH
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CD4013B Types

CMOS Dual
‘D’-Type Flip-Flop

High-Voltage Types (20-Volt 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 (_)-outputs. These de-
vices can be used for shift register applica-
tions, and, by connecting Eoutput to the
data input, for counter and toggle 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-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

RECOMMENDED OPERATING CONDITIONS

Features:

®» Set-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

® Standardized symmetrical output

characteristics

® 100% tested for quiescent current at 20 V

® 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
25V at VDD=15 \"
8 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

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:

CD4013B
FUNCTIONAL DIAGRAM

AMBIENT TEMPERATURE (Ta)» 25 *

OUTPUT LOW (SINK) CURRENT (1o ) —mA

i 1

[ [
DRAIN-TO-SOURCE VOLTAGE (Vps)—V

9205241893

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

*1f more than one unit is cascaded in a parallel 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 time of the output driving stage for

the estimated capacitive load.

[ JAMBIENT TEMPERATURE (Ta1%25°C
v LIMITS B
CHARACTERISTIC ('\J/? UNITS L
MIN. MAX. ;szt GATE -0~ SOURCE VOLTAGE (V)15 V 11
Supply-Voltage Range g
(For T = Full Package - 3 18 \Y 3
Temperature Range) g !
5 40 - 3
Data Setup Time tg 10 20 - ns £, i
15 15 - : H
5 140 . _ ° DRA!I.N-TO‘SWRC)E VOLTAGE (sVus)—V -
. Fig. 2 — Minimum output low Isin;s} >
Clock Pulse Width 1 10 60 - ns G & Suthut o
15 40 —
5 3.5 DRAIN~TO'5$OIJRCE VOLTAGE (Vpg)—V
-1 -0 -
Clock Input Frequency fop 10 de 8 MHz N TN ERATURE (a5 Y -
, GATE- VOLTAGE (! ) « E
i 15 12 <
O]
5 - 70 £
Clock Rise or Fall Time 10 HRE H §
trCL,* thL - ke S -lov 200
15 _ HH Y g
5 180 - ﬁ : 8
Set or Reset Pulse Width 1 80 _ ns e . %
tyy : 5
15 50 - T £

. . 92¢5- 2432083
Fig. 3 — Typical output high (source)
current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD4013B Types

DRAIN-YO—SOURCE VOLTAGE (Vps)—V

P T
LIMITS AT INDICATED TEMPERATURES (°C) € ToSounce VoLt g o i
CHARAC. Values at —55,+25,+125 Apply to D,F,K,H Pkgs. B
TERISTIC CONDITIONS Values at —40,+25,+85 Apply to E Pkgs. UNITS z
Vo |Vin|VDD +25 g
vy | | v | 55 | a0 | +85 [+125 [Min. | Typ. | Max. et 3
Quiescent - los]| s 1 1 ({3 |30 | - |o002] 1 : H
Device — 0,10| 10 2 2 60 60 — 0.02 2 A o §
Current — Jois] 5] 4 | 4 |10 ]120] - Joo2| a X 5
Ipp Max. - 0,20 20 20 20 600 | 600 - 0.04 20 %
Output Low '
(Sink) 0.4 0,5 5 0.64 | 0.61 | 0.42 |10.36 | 0.51 1 — Fig. 4 — Minimum output high (source)
Current, 05 [o010] 10 ] 16 |15 | 11 ]09 | 1.3 ] 26 - current characteristics.
lo Min. 15 0,15| 15 4.2 4 2.8 2.4 3.4 6.8 - A
Output High 4.6 0,5 5 —0.64|-0.61]|-0.42[{-0.36|-0.561| -1 —_| " !Eﬂiﬁliﬁlﬁ‘ﬁ@
(Source) 25 | 05| 5 | -2 |-18]-13|-1.15[-16] —3.2 | — P e """‘"‘*“"F "f‘ - i
1 8 3332328
Current, 95 |0,10] 10 | —16 |15 |11 |00 |-13] —26 | — % 2o lllllﬁmﬂﬂP&iﬂillﬁﬁiﬁﬂlﬁilmﬁﬁiﬂmiﬁﬂﬁi
1oH Min. 135 |015| 15 | 42| 4 [-28|-24|-34( -68| — - mm@ﬂmuﬂ R e R
Output Volt- 5“ 200 E lﬂ@%g
age: — 0,5 5 0.05 — 0 0.05 2 "ﬁﬁ
Low-Level, | _— [0,10] 10 0.05 - 0 [0.05 3™ =
VoL Max. — |05 15 0.05 — | 0 |o05 H
A 2
Output Volt- §
age: - 0,5 5 4.95 4.95 5 - H
High-Level, - Joa0] 10 9.95 995 | 10 | — | :xm UHHRE S
Von Min. - 0,15] 15 14.95 14.95 15 - LOAD CAPACITANCE (Cy 1—pF
9205-27533
Input Low 0545 — 5 1.5 — - 15 Fig. 5 — Typical propagation delay time vs. load
Voltage, 19 - 10 3 — - 3 capacitance (CLOCK or SET to Q,CLOCK
V“_ Max. 15,135 - 15 4 — _ 4 v or RESET to Q).
Input High  {0.5,4.5 - 5 3.5 3.5 — —
Voltage, 1.9 - 10 7 7 — — :
ViyMin. [15135] — | 15 1 1 - — ié
Tnput 2
Current, — |o18| 18 | 0.1 [20.1 | #1 | #1 — [#1078|20.1 | pA :
|y Max. H
H
F
&
3
]
TRUTH TABLE
»* aror e LOAD CAPACITANCE (Cy)=—pF
4(10) 3 1
RESET V7 ¢ MASTER SECTION EL sLave secTio f l: Z ’ z : ? o 920s-27834
SO x 0 0 o d |Eoace Fig. 6 — Typical propagation delay time vs. load
(o s ': X x ety capacitance (SET to Q or RESET to Q.
o I x o ox o rore
— cL X x0T
s oG- LOGIC O=LOW [ JAMBIENT TEMPERATURE (Ta)2257C
+ LOGIC 1= HIGH Yy tge5ns Tl Easas
o 4 - LEVEL CHANGE & <S0pF
X= T CAR 1114
¥ N CmEnTs )
* c Iz
6l es)g‘? D-% L Q103 Yoo 3
TC cL BUFFERED QUTPUTS E’l
*, —Do—i>o—o 2012) _ 5 20HHH 1
3“"8—{>°-L1>°_L Y g 5
o— g o H
*ALL INPUTS ARE A & 884 8
I4O—VDD PROTECTED BY ¥
70- vss %ozi/w':)?:( PROTECTION Vss S .
92CM -27508RI 8! I
Fig. 7 — Logic diagram and truth table for CD40138 10 e o
g fane of two identical flip-flops). Fig. §—1 Voi c:;w"y VOLTAGE W‘::oloclt £ ‘ms zmzv‘:

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 INPUT CURRENT, ANY ONE INPUT .

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

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

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

STORAGE TEMPERATURE RANGE (Tst )

LEAD TEMPERATURE (DURING SOLDEHING):

. —0.5t0 +20 V
—0.5to Vpp +0.5 V
.o 10 mA

. 500 mW

Derate Llnearly at12 mW/°C to 200 mW
500 mW

Derate Lmearly at 12 mW/OC 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
DYNAMIC ELECTRICAL CHARACTERISTICS
At T, =25°C; Input t,, tg=20ns, C; = 50pF, Ry =200 kQ
TEST .
CONDITIONS LIMITS
CHARACTERISTIC Vob UNITS
(v) 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 tpLH 10 - 65 130 ns
15 - 45 90
5 — 200 400
Setto Q or Reset 10 Q tpyy 10 - 85 | 170 ns
‘ 15 - 60 120
5 — 100 200
Transition Time tTHL YTLH 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 4 10 - 30 60 ns
15 - 20 40
Mini . oul 5 - 90 180
u\;\l;:;:r‘n S:Vor eset Pulse 10 _ 40 80 ns
' 15 — 25 50
5 - 20 40
Minimum Data Setup Time tg 10 - 10 20 ns
15 — 7 15
5 - - 70
Clo::k Inptut Rise or Fall Time 10 _ _ 6 us
rCL, ‘fCL 15 _ _ 2
Input Capacitance Cy Any Input — 5 75 pF

#Input t, 4= 5 ns.

3

=
a—
i & //
% a'\ S /
1 0% S V4
i 13 /e
v Ky /
w2l ¥
2 ey
> 2 N
E = ,,\EQQ Y 7
e 6~ /
A /
. o AMBIENT TEMPERATURE (T )=25°C
5 4 INPUT 1,=1¢=20ns
Lol ya
==/, )
2 4 7/ /] Cy = 50pF
5 - —_———
2 CL=1SpF
L 11 LIIII IuILLlL
2 468 2 468 2 468 2 468 2 468
102 103 04 10 ©
INPUT FREQUENCY (fy)—Hz

92Cs-35271

Fig. 9 — Typical power dissipation

vs. frequency.

TEST CIRCUITS
Voo
Voo t
INPUTS
o
Vss

Vss
92CS- 2740IR!

Fig. 10 — Quiescent device current.

OUTPUTS
>

=]
- >

- ./
- Z
- =

NOTE:
‘ TEST ANY ONE INPUT,
Vss WITH OTHER INPUTS AT
DD OR Vss-

92CS~ 27400R1

Fig. 11 — Input voltage.

INPUTS
NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vg
CONNECT ALL UNUSED
INPUTS TO EITHER
Vop OR Vgg-

-~
-
-~
-~
-

Vss

92¢s-27402

Fig. 12 — Input current.

92




CD4013B Types

a2 Jsoo WF
CLOCK 2

RESET 2

02 PULSE
SET2 sopF GEN
I3 [ 14—
TOP ViEw 92CS-24435R1 = _Il‘: 2 13 KﬁopF
s0pF —3 12 _|;|°=
TERMINAL ASSIGNMENT = : :;——— 1
-
e

92CS-36060

Fig. 13—Dynamic power dissipation test
circuit.

DIMENSIONS AND PAD LAYOUT FOR CD4013BH

'4_ 4-10
(0.102-0.254) 6
(1.372-1574)

|
92CS-35050

The photographs and dimensions of each CMOS chip
: . . " : " represent a chip when it is part of the water. When the
b N np ., acg n . ,°jnd a'f' wafer is separated into individual chips, the angle of
derived from the basic inch 3 as leavage may vary with respect to the chip face for
Grid graduations are in mils (10~ inch). 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.
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CD4014B, 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 Input or
Synchronous Serial Input/Serial Output

The RCA-CD4014B and CD4021B series
types are 8-stage parallel- or serial-input/ser-
ial output registers having common CLOCK
and PARALLEL/SERIAL CONTROL inputs,
a single SERIAL data input, and individual
parallel ""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 CD4014B.
In the CD4021B 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-
lead dual-in-line plastic packages (E suffix),
16-lead ceramic flat packages (K suffix), and
in chip form (H suffix).

PI-8 i® Voo
Q6 2 PI-7
Q8 3 PI-6
PI-4 4 PI-5
PI-3 5 14
PI-2 6 SERIAL IN
7
8

Pi-1
Vss

cLock

PARALLEL /SERIAL
CONTROL

TOP VIEW g2cs-24456

TERMINAL DIAGRAM
CD40148, CD4021B

Features:

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

rate at Vpp—Vgg =10 V

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 uA at 18 V

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

= Noise margin (full package-temperature

range)= 1VatVpp=5V
2VatVpp=10V

25VatVpp=15V

Standardized, symmetrical output characteristics

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”

paran VDO

12345678

o
g
8
=
I
l; IN
o o
<o
BUFFERED OUT

©°
@

]u

le

vss
a2 s cnoar

CD40148B, CD4021B
FUNCTIONAL DIAGRAM

Applications:

® Parallel input/serial output
data queueing

® Parallel to serial data conversion
® General-purpose register

RECOMMENDED OPERATING CONDITIONS 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.

LIMITS
CHARACTERISTIC Vpp UNITS
V) Min. Max.
Supply-Voltage Range (T = Full _ 3 18 v
Package-Temperature Range)
5 180 -
Clock Pulse Width, ty ) 10 80 - ns
15 50 —
5 - 3
Clock Frequency, fc| 10 - 6 MHz
15 — 8.5
Clock Rise and Fall Time, 150 : :: .
t,CL, t(CL 15 B e K
Set-up Time, tg:
Serial Input 5 120 B
(ref. to CL) 10 8 - ns
15 60 —
Parallel Inputs 5 80 -
CD40148B 10 50 - ns
(ref. to CL) 15 40 —
Parallel Inputs 5 50 -
CD4021B 10 30 - ns
(ref. to P/S) 15 20 -
Parallel/Serial Control 5 180 -
CD4014B 10 80 — ns
(ref. to CL) 15 60 -
Parallel/Serial Pulse Width, ﬁ) 186(;] : ns
tyy (CD40218B) 15 50 _
Parallel/Serial Removal Time, 150 fig : ns
trem (CD4021B) 15 100 _
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CD4014B, CD4021B Types

Pl P2 P3

SERIAL
INPUT
P P ¥
*(M 5 B o
€LOCK
*(10) oL cL cL
PS PS Ps TRUTH TABLE — CD4014B
oL [ER|PARSER oy lpg (N‘:;H on
INTER-
IN |CONTROL NTEr
*@ / x 1 ofo| o |o
PARALLEL /SERIAL
CONTROL > ! vjof ¢t °
/ X 1 o1 [ 1
1
/ X 1 LR 1
o / o x | x o |9
Pl 0 x [x]| 1 Jast
cL \ x x x|x| a [on |ne
X = DON'T CARE CASE
NC = NO CHANGE
v
f" * cL cL
ALL INPUTS ARE PROTECTED 92CM-28673R1
BY COS/MOS PROTECTION
k———-—— A NETWORK.
O—4— A—9—
F 3 y
Vss
Fig. 1 — Logic diagram for CD40148.
SERIAL
INPUT
* @ >o{ >
crock TRUTH TABLE — CD4021B
©
Paraltel/
Serial | Serial Q
CL | Input | Control | P1-1 | Pin | (Internal) | Qp
x | x 1 o | o ) 0
e
3 x [ x 1 0 1 0 1
PARALLEL/SERIAL
CONTROL r X X 1 1 0 1 0
“ x | x 1 1 1 1 1
/| o 0 x | x 0 Qn1
T 9 rt / 1 0 X X 1 Qnp1
= . | x 0 X X Q Q | N
o g X = DON'T CARE CASE
vfn PS R I L
. p [
- T Y T
O—4— " A——g—
L A« ALL INPUTS ARE PROTECTED
] BY COS/MOS PROTECTION 92cM-286T4RI
Vs NETWORK.

Fig. 2 — Logic diagram for CD40218.
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CD4014B, CD4021B Types

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

(Voltages referenced to Vgg Terminal) ........coeeniieieiieiiiiiiiiiiiiiiniiiiinenens -0.5to +20 V

INPUT VOLTAGE RANGE, ALL INPUTS ... -0.5to Vpp +0.5V

- DC INPUT CURRENT, ANY ONE INPUT ...\ttt iieeiin e e tesiniiniannss +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Tp =-4010 +60°C (PACKAGE TYPEE) ......vviinniiiiiiiiiii it aiaeeeeee e 500 mW

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

For Tp = -5510 +100°C (PACKAGE TYPES D, F, K) ..ottt 500 mW

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

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ..............evoueees 100 mW
OPERATING-TEMPERATURE RANGE (Tp):

AMBIENT TEMPERATURE (TA)s 25 *f

3

Iy

»

rs

OUTPUT LOW (SINK) CURRENT (I ) —mA

)
1
T
1

1T
1T
IT

PACKAGE TYPES D, F, K, H -55 to +125°C o [ [

PACKAGE TYPEE ........ ... -4010 +85°C ORAIN-TO-SOURCE VOLTAGE(VOSI =V 5. zamams
STORAGE TEMPERATURE RANGE (Tgtg) -« vvvevvveernnnneiiiiniiieieeiieieins -65 to +150°C Fig. 3 — Typical output low (sink) current
LEAD TEMPERATURE (DURING SOLDERING): characteristics.

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

AMBIENT TEMPERATURE (Ty)=25°C
H
1
3
E,z. GATE - TO-SOURCE VOLTAGE (Vgs)+15V 111H
STATIC ELECTRICAL CHARACTERISTICS %
LIMITS AT INDICATED TEMPERATURES (°C) 3 § » |
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 5
52 v
Vo [ Vin|Vop *25 s 8 e
(v) (V) | (Vi| -55 | —40 +85 (+125 |Min. | Typ. |Max. E 10 5
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
X - 05| 5 5 5 150 150 | — 0.04 5 § . s2cs - 2eaiom
Quiescent Fig. 4 — Minimum output low f{sink) current
Device — 0,10] 10 10 10 300 300 | — 0.04 | 10 uA characteristics.
o
| g g el\l/l-';’x — 015] 15 20 20 600 600 | — 0.04 20 DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
- 0,20f 20 | 100/ 100 [ 3000| 3000 | — 0.08 | 100 AUEENT "ﬁ'ﬁ.ﬁﬁ“.’i‘f‘";??.ﬁ??ﬁ?ﬁ%m—s
05| 5| 064 061 | 042 036 051 1] - SATE- VOLTAGE (Ves) s ¥
Output Low 04 o "g
(Sink) Current| 0.5 0,10| 10 1.6 1.5 1.1 0.9 1.3 26| — £}
‘OL Min. &
1.5 0,15] 15 4.2 4 28 2.4 3.4 68| — H
. —0.64|-0.61 | ~0.42| -0.36 | — - “io 8
Output High 4.6 05| 5 |-0.64(-0.61 0.42(-0.36 | -0.51 1 mA -8
(Source) 2.5 05| 5| -2| -18| -13|-1.15| -1.6] -3.2| - g
f”"wi‘r’] 95 [o10] 10 -16] -15] —1.1] —09] —1.3] —26] - : §
OH ’ 13.5 0,15 15 | —-4.2 -4 | -2.8| -24| -3.4 -68] — ?_
3
Output Voltage:|—— 0.5 5 0.05 _ 0]005
Low-Level, - 0,10 | 10 0.05 - 00.05
\Y Max. Fig. 5 — Typical output high (source) current
oL - 01515 0.05 - 00.05 \Y characteristics.
0\\;:)7:13216' — 0.5 5 4.95 4.95 5 - DRAIN-TO-SOURCE VOLTAGE (Vps)—V
High-Le;/eI, - 0.104 10 9.9 9.95 L e, ERrERATURE [T 25" #Hﬂms
VoH Min. - |05 15 14.95 14950 15| — AR AR AR :
0545| — 1. - - . 5
Input Low 54.5 5 5 15 ':?
Voltage 1.9 - |10 3 - - ]
x
ViLMax.  lh5135( - |15 4 - - v ov °
Input High [ 0545| - 5 35 3.5 - | - H

Voltage, 1,9 - 10 7 7 JE - poyvisss: 3

VinMin. e8] — [ s 1 nf -l - H 5
Input Current _ 0,18 | 18 | 0.1 +0.1 +1 +1 — +10-5 | +0.1 HA z

fin Max.

Fig. 6 — Minimum output high (source) current
characteristics.
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CD4014B, CD4021B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp=25°C, Input =20 ns,
C =50 pF, R =200 KQ R
TEST E:
CONDITIONS LIMITS £
CHARACTERISTIC Vpp UNITS £
(v) Min. Typ. Max. H
z
— z

Propagation Delay Time, 150 _ 18%0 ?gg ns g
tPLH: tPHL 15 - 60 120 £

. " 5 — 100 200

T i

transnu:n Time, 10 _ 50 100 ns
THL TLH 15 — 40 80 ° 2 LoRb cnwggmncgo(c._)—“:g
92C5-24322

Maximum Clock Input 150 g 162 - MHz Fig. 7 — Typical transition time as a function of

Frequency, fo - load capacitance.
15 85 17 -

Minimum Clock Pulse 150 - 23 18800 %] ameienT TempeRATURE (1 1125%

Width, tyy - ne
15 — 25 50
Clock Rise and Fall Time, 150 B - :g .
t,CL, t;CL* K
15 - - 15 e VD) H
Minimum Set-up Time, tg: 5 - 60 120 SuPPL i
Serial Input 10 - 40 80 ns 2
(ref. to CL) 15 — 30 60
5
Parallel Inputs 5 — 40 80 T: ]
CD40148B 10 - 25 50 ns 1 = L =5
(ref. to CL) 15 _ 20 40 CAPACITANCE (Cy ) =pF
92CS-29869
Parallel Inputs 5 — 25 50 Fig. 8 — Typical propagation delay time as a
CD40218B 10 - 15 30 ns function of load cap
(ref. to P/S) 15 - 10 20 10°S] AMBIENT TEMPERATURE (Ta)s25°C
Parallel/Serial Control 5 - 90 180 4 1
CD40148 10 - 40 80 ns % ”'}y
(ref. to CL) 15 - 30 60 5 ¢ n;\z ;‘2/«
= (. /7o
Minimum Hold Time, tjy: 5 — - 0 z % &
Serial In, Parallel In, 10 - - 0 ns s R
Parallel/Serial Control 15 - - 0 [ -

Minimum P/S Pulse Width, 5 — 80 160 g K PR
twH 10 - 40 80 ns g oL o0 P
(CD4021B) 15 - 25 50 A1

Minimum P/S Removal Time, 5 - 140 280 10 4 r

1 10 102 103 104 103
t 10 - 70 140 ns CLOCK INPUT FREQUENCY (fg()~kHz
CD4021B (ref. to CL) 15 - 50 100 . R i | secs-2987l
- Fig. 9 — Typical dynamic power dissipation
Average Input Capacitance, Cy Any Input - 5 7.5 pF as a function of clock input frequency.
*If more than one unit is cascaded t,CL should be made less than or equal to the sum of the transition 500, F

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

L RNt

SER. DATA —®’———
(174 tcL) 92CS-29871

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

Voo
v
‘ i P ”
INPUTS
. INPUTS | quTPuTs INPUZS ]
Vis Voo NOTE:
v -]
H - > . \_@_. - MEASURE INPUTS
o‘\,_. - . ° SEQUENTIALLY,
viL - o <z Vss - TO BOTH Vpp AND Vg
pl L -~ CONNECT ALL UNUSED
INPUTS TO EITHER
‘ NOTE: Vpp OR VSS'
@ Vss ros‘srnnpn‘ gwammou Vss
INPY
92Cs-27402
92CS-27441R1
Vss
s2cs. 27401m1
Fig. 11 — Quiescent device Fig. 12 — Input voltage test circuit. Fig. 13 — Input current test circuit.

current test circuit.

70—

60—
40—

30—

20—

i . 4-10
102-0.254)

91-99

80-88
(2.032-2.235)

1

Dimensions and pad
layout for CD40148BH
(CD4021BH is identical)

Ul (2.312-2.514)

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 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 applicable to the nominal
dimensions shown.

|
92CM-29670

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch).
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CMOS Dual 4-Stage
Static Shift Register

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

The RCA-CD4015B consists of two identical,
independent, 4-stage serial-input/parallel-
output registers. Each register has indepen-
dent CLOCK and RESET inputs as well as
a single serial DATA input. Q" outputs are
available from each of the four stages on
both registers. All register stages are D-type,
master-slave flip-flops. The logic level pre-
sent at the DATA input is transferred into
the first register stage and shifted over one
stage at each positive-going clock transition.
Resetting of all stages is accomplished by a
high level on the reset line. Register expan-
sion to 8 stages using one CD4015B package,
or to more than 8 stages using additional
CD4015B’s is possible.

The CD4015B-series types are supplied in
16-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-lead dual-in-line
plastic package (E suffix), 16-lead ceramic
flat package (K suffix), and in chip form (H
suffix).

Features:

@ Medium speed operation . ............

12 MHz (typ.) clock rate at Vpp — Vgg =10 V

s Fully static operation

® 8 master-slave flip-flops plus input and output buffering

8 100% tested for quiescent current at 20 V
5.V, 10-V, and 15-V parametric ratings

® Standardized, symmetrical output characteristics

% Maximum input current of 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
= 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'’

Applications:

® Serial-input/parallel-output data queueing
® Serial to parallel data conversion

u General-purpose register

* ALL INPUTS PROTECTED BY COS/MOS INPUT
PROTECTION NETWORK

" Vss

:

T

TRUTH TABLE

CD4015B Types

Voo

b

7 5

DATAL

cLock , —21

4
RESETA _sr_ stace| s

oATA g —13 |13 a5

cLockg —-—

4
STAGE
RESETg — 21 U _au

§ 9265 7504R

Vss
CDA40158
FUNCTIONAL DIAGRAM

DATA A

TERMINAL DIAGRAM

Q4A

CLOCK B e Voo
Q48 —2 DATA B
Q3A —3 RESET B
QA —4 K]
QA —s Q28

RESET A [ Q38

7
8

Vss

CLOCK A

92CS-24457

Qy | Q, (NO CHANGE)

cL o] r|afaq,
/fol oo [a,,
1 [\ 1 Q,
L T < ol
x| o
X X 1 0 0

92CM-29383R2

X = DON'T CARE CASE

Fig. 1 — Logic diagram (1 register).




CD4015B Types

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

(Voltages referénced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DOC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION POER PACKAGE (Pp):

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

For T4 = +60 to +85°C (PACKAGE TYPE E) .

For T 5 =-5510+100°C (PACKAGE TYPES D, F, K)

For T4 =+100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

PACKAGE TYPES D, F, K, H .o

PACKAGE TYPE E Lo
STORAGE TEMPERATURE RANGE (Tg) .
LEAD TEMPERATURE (DURING SOLDERING):

. ~05t0+20V
~0510Vpp +05V
B 10 mA

500 mwW

Derate Linearly at 12 mw/°C to 200 mW

500 mW

Derate Linearly at 12 mwW/°C to 200 mW

100 mw

-85 to +125:c
—-40to 48500
—65 10 +150°C

[AMBIENT TEMPERATURE (Ta)=25

OUTPUT LOW (SINK) CURRENT (IOL)—mA

)
i
I

H-5

11
T
T
IT

[ [
DRAIN-TO-SOURCE VOLTAGE (Vps)—V

92¢5.24318R3

Fig. 2 — Typical output low (sink) current

characteristics.

At distance 1/16 £ 1/32 inch (1.59  0.79 mm) from case for 10 s max. +265°C
AMBIENT TEMPERATURE (Tp)=25°C
T
RECOMMENDED OPERATING CONDITIONS at T = 25°C, Except as Noted. For maximum L, st
reliability, nominal operating conditions should be selected so that operation is always within the |~ tr
following ranges: 5"
CHARACTERISTIC Vob LIMITS UNITS : B 4
(v) Min. | Max. : fisss
Supply-Voltage Range (For T 5 = Full Package- 5
Temperature Range) 3 18 \% 5% W
5 180 - < 3
Clock Pulse Width tyCL 10 80 | - ns CRANTTOT SOUREE YOIAGE oS
15 50 - Fig. 3 — Minimum output low (sink) current
5 — characteristics.
Clock Rise and Fall Time, t,CL, tCL 10 - 15 Ms ORAIN-TO-SOURCE VOLTAGE (Vpg)—V
15 - T T e
5 3 GATE- VOLTAGE (Vosi»-5V s ﬂ
Clock Input Frequency, fcL 10 DC 6 MHz §
15 8.5 £
5 70 - §
Data Setup Time, tgy 10 40 - 9 g
15 30 | - ns g
5 200 - 3
Reset Pulse Width, tyR 10 80 - 5
15 60 - 3

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
=15 -0 -5

@
|
2
i
o
§
e
3
2
H
E
B
»
3
i

TRANSITION TIME (tTHL.tTLH!—ns

OUTPUT HIGH (SOURCE) CURRENT(LOH)—mA

s2cs-2432182
Fig. 5 — Minimum output high (source) current
characteristics.

LOAD CAPACITANCE (C )—pF

92c5-24322

Fig. 6 — Typical t

jon time as a fi

of

load capacitance.

92¢5- 2432083
Fig. 4 — Typical output high (source) current

characteristics.

AMBIENT TEMPERATURE (Ty)=25°C

£

S

- 200) N

o

H N oP,

a &\

= R

w NO

iz ??\3‘

I~ 150 V!

=

S

@

&

z

e

- 10 v

< Ho u

K H ™

S 16V T

3 H

50 HHH

20 40 60 80

LOAD CAPACITANCE (CL)—pF

100

92¢5-296758

Fig. 7 — Typical propagation delay time as a func-

tion of load capacitance,
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CD4015B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to D,K,F,H Packages
CHARACTER- ’ Values at —40, +25, +85 Apply to E Package UNITS
ISTIC " ) +25
Vo (ViNn |VbD
(V) (v) | (vy | =55 | —40 +85 +125 | Min. | Typ. | Max.
Quiescent Device - 05 5 5 5 150 150 - 0.04 5
Current, - 010 10| 10 [ 10 | 300 | 300 | - 0.04 | 10 N
'DD Max. — |05 15| 20 | 20 [ 600 | 600 | — | 0o0a | 20 | “
- 0,20 20 | 100 | 100 | 3000 | 3000 | — 0.08 | 100
Output Low 0.4 05| 5 | 064|061 042 | 036|051 1 =
(Sink) Current 05 |[o10f 10| 16 | 15 1.1 09 | 13 2.6 -
loL Min. 15 |o15] 15| a2 | 4 | 28 | 24 | 34 | 68 | -
Output High 46 | 05| 5 [-064/-061]-042]-036|-051] —1 - | mA
(Source) 2.5 o5 | 5 | -2 [-18 [-13 [-115]-16 [ -32 | —
CLI‘""";" 95 |010] 10 | =16 |15 | -1.1 | 09 [-13 | —26 | -
m.
OH 135 |015] 15 |-42 | -4 | 28 | -24 |34 | 68 | —
Output Voltage: - 0,5 5 0.05 - 0 0.05
"‘:/W'Le"\’/f" I FETY T 0.05 - 0 | o005
oL Hax. — 0,15| 15 0.05 — o Joos]
Output Voltage: - 0,5 5 4.95 4.95 5 -
High-Level, — |o10] 10 9.95 995 | 10 Z
VOH Min. ~ Joa1s| 15 14.95 1495 15 | -
Input Low 05,45 — 5 1.5 - — 15
Voltage, 1.9 _ 10 3 — — 3
ViLMax B35 — [ 15 4 — = o,
Input High 0.5, 4.5 - 5 35 3.5 — —
Voltage, 1,9 — 10 7 7 — —
VIHMin.  T1g135] - | 15 1 n | - | -
Input Current ~ Joas|l 18|01 |01 | &1 | ©1 | = [#1075| 01 pa
1IN Max. 4

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).

77-85
(1.956 - 2.159)

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, therefore, may differ slightly from the nominal
dimensions shown. The user should consider a tolerance
oY of —3 mils to +16 mils applicable to the nominal
dimensions shown.

4-10
(0.102-0.254)

95-103
(2.413-2.616) |

92CM-29678

Photograph of Chip Layout for CD4015B.
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CD4015B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, Input t,, tg =20 ns, Cy = 50 pF,

Ry =200k
CHARACTERISTIC TEST CONDITIONS 'I-"V"js UNITS g'%‘ﬁ?fl:;"sﬁr"f"""“““ vt
Vpp(V) [ Min. [Typ. |Max. 1o N
) 5
CLOCKED OPERATION g )
s * &
5 — 160 320 g Iy 74
Propagation Delay Time;  Tpyy, TpLH 10 — | 80 ]160 © 10 s A
15 — |60 [120 z s
5 — |00 |200 £z 7
Transition Time; tTHL tTLH 10 — | 50 |100 ns R STA T
15 — | 40| 80 ¥ 4 RN
oo kdiaRiunm i mRiinuy
- . — 1 10 102 3 0*
Minimum Clock Pulse Width,  tyCL 10 — 40 | 80 INPUT CLOCK FREQUENCY (1o )= kHz  gocs_ 20676
15 - 25 | 50 Fig. 8 — Typical power dissipation as a function
5 _ _ 15 of frequency.
Clock Rise & Fall Time;  t,CL, thL* 10 — — 15 us
15 - |- 115
5 — |3 /[70
Minimum Data Setup Time,  tgy 10 — 20 | 40 ns
15 - 15 | 30
500 uF
5 3| 6| - e
Maximum Clock Input Frequency, fo 10 6 12 | = MHz
—_ 1 16 —
15 85 | 17 el :2:1 D oWvoo
- T y
Input Capacitance, Cyp Any Inpu - 5|75 pF ,;)—;ﬁ é i% = =
RESET OPERATION oarac e 7 o
s ° L L
5 — 200 (400 L
Propagation Delay Time, Tpy(. 10 — 100 {200 02cs-20677
15 — | 80 |160 ns
5 — [100 |200
Minimum Reset Pulse Width tWR 10 — 40 | 80 Fig. 9 — Power dissipation test circuit.
15 — | 30 | 60

* 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.

Voo

o t

INPUTS

92¢s- 27401RI

Fig. 10 — Quiescent device current test
circuit.

Voo
INPUTS | Qureuts
Vin - o
o =] IR/
°
YiL -] - =
-l =N =
] NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92CS-2744IR1

Fig. 11 — Input voltage test circuit.

z
K]
c
S
]

NOTE:
MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vgs:
CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg:

ftitt

Vss

92¢s-27402

Fig. 12 — Input current test circuit.
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CD4016B Types

CMOS Q uad Terminal Assignment
. i nvout - 1% wvoo
IN Voo SIG A
Bilateral Switch 6., o o
For Transmission or Multiplexing S1680y CONTROL D
of Analog or Digital Signals CoNTROL B our 3160 our/in 1o
CONTROL C our SIG 8
High-Voltage Types (20-Volt Rating) vss W Siec wrout 4 1 wsour
TOP VIEW 92¢5-24458 SIG 0
coma-i 12 our/in
The RCA-CD4016B Series types are quad Voo
bilateral switches intended for the trans- CoNT &1 2 out/iN
mission or multiplexing of analog or digital 4 sw siG C
signals. Each of the four independent bi- vss ° F2- insout
lateral switches has a single control signal
input which simultaneously biases both the 920521627
p and n device in a given switch on or off. . | cosoien Functional Diagram

The CD4016 “B"” Series types are suppliedin
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). Schematic diagram - 1 of 4 identical sections.

IN/OUT O—1

Il

}—Oour/m

92C5-27659

E

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

Features: operation is always within the following range:
® 20-Vdigital or £ 10-V peak-to-peak switching
L] 289-9 typical on-state resistance for 15-V operation CHARACTERISTIC '“MITS UNITS
a Switch on-state resistance matched to within 10 Q Min. | Max.
typ. over 15-V signal-input range Supply Voltage Range (For T = Full Package
a High on/off output-voltage ratio: Temperature Range) 3 18 \Y
65 dB typ. @ fig = 10 kHz, R_= 10 k2
w High degree of linearity: <0.5% distortion
typ. @ fis = 1 kHz, Vis=5 Vp.p, MAXIMUM RATINGS, Absolute-Maximum Values:
Vpp—Vss =10V, R = 10kQ2 DC SUPPLY-VOLTAGE RANGE, (Vpp)
® Extremely low off-state switch leakage (Voltages referenced to Vgg Terminal) . . .o . R ~0.51t0 +20 V
resulting in very low offset current and 'D"::P:JNTnglaT;GHE R‘/r\NAGNEY%LNL |N|:;JTS - . -05to VDD+:3 5 X
high effective off-state resistance: URREN E INPUT (INCLUDING TRANSMISSION GATE) . m
ev Vse=18 V, Ta=250C POWER DISSIPATION PER PACKAGE (Py)
100 pA typ. @ VpD—Vss= A= For T = —40 to +60°C (PACKAGE TYPEE) . . L, 500mwW
a Extremely high control input impedance For Ty = +60 to +85° C (PACKAGE TYPE E) oL Derate Linearly at 12 mW, C to 200 mW
(control circuit isolated from signal circuit: For Tp = -5510 +100°C (PACKAGE TYPES D, F,K) . . . L 500 mW
1012 Q typ. For Tp =+100 to +125°C (PACKAGE TYPES D, F,K) . . . Derale Lmearly at 12 mW/°C to 200 mW
® Low crosstaik betwoen switches: O T < FULL PACKAGE TEMPERATURE RANGE (Al Packsge Types) 100 mw
- e = = A~ ackage Types) . . . m
50 dB typ. @ fis = 0.9 MHz, R = 1kQ OPERATING TEMPERATURE RANGE (TA)
® Matched control-input to signal-output PACKAGE TYPESD.F. K.H . . . L . : 55 10 +125°C
capacitance: . PACKAGE TYPEE . . o . ~40 10 +85°C
Reduces output signal transients STORAGE TEMPERATURE RANGE (Tl . o o .. .. -6510+150°C
® Frequency response, switch on = 40 MHz LEAD TEMPERATURE (DURING SOLDERING):
(typ.) At distance 1/16 * 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max. o «285°C

® 100% tested for quiescent current at 20 V

= Maximum control input current of 1 uA
at 18 V over full package temperature
range; 100 nA at 18 V at 25°C 2.8

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

Applications:

® Analog signal switching/multiplexing
Signal gating = Modulator
Squelch control ® Demodulator
Chopper = Commutating switch

® Digital signal switching/multiplexing

m CMOS logic implementation

@ Analog-to-digital & digital-to- 5 S i T, i : - .
analog conversion INPUT SIGNAL VOLTS (Vi) INPUT SIGNAL VOLTS (V)

s Digital control of frequency, impedance, sacs-2rees . s2cs-2reel
. g ig. 1— . on- i Fig. 2— . .
phase, and analog-signal gain Fig. 1— Typ. on-state characteristics for 1 of 4 ig. 2— Typ. on-state characteristics for 1 of 4

switches with VDD=+’5 v, VSS=0 V. switches with VDD=+10 v, VSS=0 V.

SUPPLY VOLTS: Vpp* +15; Vgg =0 SUPPLY VOLTS: Vpo® +10

AMBIENT TEMPERATURE

75

OUTPUT SIGNAL VOLTS (Vos)

OUTPUT SIGNAL VOLTS (Vo)
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CD4016B Types

ELECTRICAL CHARACTERISTICS Aot TENsGrnE (128 c
LIMITS AT INDICATED :3 H’E
TEMPERATURE (°C) u 2" &y
o Values at —55, +25, +125 Apply | N 3. S
Characteristic Test Conditions to D, F, K, H Packages ! ] 2ered
Values at —40, +25, +85 Apply to | T 3 j £
5 + is
E Package S %, Y i
Vin Vpp! +25 \ 'c?Vr»jI"‘ «L—o
(V) [(V) | -55|-40 | +85 [+125| Typ. Max. r V-VLL"“
05 | 5 [0.25{0.25] 7.5] 7.5/0.01 |0.25 ° o s veors
Quiescent Device 010110 05| 05| 15| 15/001] 05] 5 | n
i9. 3—Typ. on-state characteristics for 1 of 4
Current, Ipp 0,15 | 15 1 1] 30| 30/0.01 1 switches with Vpp=+5V, Vgg=0V.
0,20 | 20 5 5| 150{ 150}0.02 5
Signal Inputs (V) and Output (V)
K
On-State Ve =YD v cvp o or veg |10 | 600 610] 840 960| - 660 g
. _ is” VDD SS
Resistance, ry, [ R = 10k§ |—— 2
Max. Returned |Vis=4-751056.756 V| 10 (1870 {1900(2380 2600| — (2000 E
to ]
VoD-Vss|VieVpp or Vgs |15 | 360 | 370 520] 600| ~ | 400| @ | |5
2 Vis=7.251t0 7.75 V| 15 | 775 | 790/1080 [1230| — 850
AOn-State 5 _ _ — - 15| —
Resistance
Between Any RL=10k§2, V¢ =Vpp 10|-1-1-1- 10]- 18 NPUT SIGHAL VOLTS Mi8)  cs-aress
2 Switches, Or g, 15 | - - - — 5| — Fig. 4— Typ. on-state characteristics for 1 of 4
itches with Vpp=+7.5V, Vg=—7.5V.
Total Harmonic {Vc=VDD =5V, Vss=—5V.Vis(p-p) 4 %
Distortion, =5V (Sine wave centered on 0V) - - - - |04} - o 6| suPPLY voLTS  vpp-98i¥sse-s
THD RL=10 kS-Z' f‘s=1 kHZ Sine wave AMBIENT TEMPERATURE (Tp)=25°C

~3dB Cutoft Vc=Vpp=5V, Vgg=-5V, $
Frequency Vis(p-p) =5V (Sine wave _ _ _ - 40 | - MHz 4
(Switch on) centered on 0 V) Ry =1kg, ;

~50B Feed- | Veer -5V v . :

CTVss= =0V, Vig(p.p)= g
::hrough (Sine wave centerelds%)np& V) - - - - [1.25| - MHz 2
requency R =1 1kQ
{Switch off) L .

Input/Output Vg=0V ” z G
Leakage Current Vis =18V, VOS= ovV; 18 |+0.1[20.1| +1 +1 |10 0.1 pA INPUT SIGNAL VOLTS (Vig) .
:~swl\|/|mh off) \\;is =_0 . Fig. 5— Typ. on-state characteristics for 1 of 4
is Max. os=1 switches with Vpp =+5 V, Vgg=—5 V.

VclA)=Vpp=1+5V,
Ve(B)=Vgg= -5V

-50dB c SS . —l=-1=1-lo | - MH: R
Crosstalk Vis(A) =5V, SRENT TEMPE 257:3‘:’39&:2“

Freuency | R12PYE° . i
. iiéz,':

p " SL =200 kf\Z/ GND 5 _ _ _ ~ |40 100 § l o © %
ropagation = , Vg = , 1
Delay (Signal CE = S(Pp?- w|-|1-1-1-120 40|ns % , H
Input to Signal | Vg = Square Wave IT-3 N I S S RT3 30 5 o
Output) tpg 0toVpp S "

tr, tf =20 ns Rt ov:'., <ijo
-2 e

Capacitance: _l_l-1=-1a - s iy Ot
Input, Cjg Vpp =+5V o T 3
Output, Cg Vc=Vsgs=-5V o e el el I —|FF T s e el sreeneress

Fig. 6— Typ. on-state characteristics for 1 of 4
Feedtg’OUgh- - l=]-1-1lo2] - switches with Vpypy =+2.5 V, Vgg=—2.5 V.
ios
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CD4016B Types

ELECTRICAL CHARACTERISTICS (cont'd)

SUPPLY VOLTS: Vpp*+3V, Vgg*-5V
LIMITS AT INDICATED
TEMPERATURE (°C) ul I
Characteristic Test Conditions Values at —55, +25, +125 Apply to | | |2
D, F, K, H Packages | g
Values at —40, +25, +85 Apply to T 4
Voo E Package +25 s g
(V) |-55 |40 |+85 | +125] Typ. | Max. £

Control (V¢)

Control Input IIis|< 10uA INPUT SIGNAL VOLTS (Vig) e
Low Voltage, V:.=Vgqg, VOog =V 92~
ViLe M gx ) ar:fj 55 YOS bD 5'115?' 09) 09| 04| 04| - 0.7 | V | Fig. 7= Typ. on-state ch. istics asa fi of

ax. Vis = Vpp. Vos = Vss temp. for 1 of 4 switches with Vpp =45V,
18 ! Vgg=-5V.
SS

Control Input . 5 3.5 (Min.) SIPLY VLTS, Yope 1 5 es
High Voltage, See Fig. 10 10 7 (Min.) \ % soﬁ%ﬁi‘“»ﬁﬁ}i&ﬁ't’rﬂ:ﬁf'c".fs::‘ﬂ'ﬂz??s
ViHC 15 11 (Min.) : o

: 3T s i
Input Current, Vig< : 2 9B 3
N (Max.) VDD — E)/ss—hEiV 18 0.1 [*0.1 [#1 [x1  [210-5] 0.1 |uA | |2 aog;;h Hysas: f 3
‘ VCC < VDD - Vss 8 | 2 A | A..E
i 15 ‘<" 2 __\.3— k E
Crosstalk (Con- V¢ =10V (Sq. Wave) é g Al E
trol Input to tr, tf=20ns 10 |- |- |-1|- 1650 - |mv{|: 4
Signal Output) RL=10kQ g /& o1
Gl
Turn-On ty, tf = 20 ns 51-1-1-1- 35 70 o S " 23 e
. - )| [
PDrcl,pagauon g |I: = ?Ok?_lF 10 |- - - - 20 40 |ns ° WeuT stoNAL ra:wzncv UIKHE  ore
elay =
5 |- - ~ — 5 30 Fig. 8 — Typ. feedthru vs. frequency — switch
Vis = Vss = GND, off.
Rp=1 kg to gnd,
Maximum CL =50 pF,
Control Input V¢ = 10 V(Square 0 |- (= | = | = 10 — IMHz SUPPLY VOLTS:Vpp*#5:Vss*-5 | [1] | ||
Repetition Rate| wave centered on 5 V) 3 w‘;::;;;“‘m‘fm’:x;";:z‘f&;‘"‘m"" B lsss
‘r'tf=20n5:@ H N ALY
=1 4 r /c*Yo0 37
Vge =% Vos @ 1 kHz E o
Input 2 i B

Capacitance, - |- |- 1- 5 7.5 |uF 2 ,;‘n—g xa H

Cin : T s B
Switch Input Switch Output § i %m 4 3 Vos 8) i

VDD Vis lis (mA) Vas V) o zor s svmcnss | Iu/!/

- 3 4

(v) (V)| -55°C —40°C 25°C* 25°Ca | +85°C | +125°C | Min. | Max. Bt soar FrequENer (.“._ - °m

92Cs -1
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 -
ey ALV S vep oSO BLRGMEIER)
15 0, 1.8 1.4 15 1.2 1 1.1 - 15 e s SR
—_ » 4!
15 15 | -1.8 -14 -15 -1.2 -1 -1.1 13.5 mﬁ"’:‘mmngg.mwc““sw oL ! Vos
2.3+425:48pF "o i ! P
* Piastic package A Ceramic package V_'!?,_ nlic.j'
‘c*Voo =
S N R A T |
§ [ LOAD RESISTANCE (RL)'lllﬂ I |
5:; ora e
-—Iige gz 100ka
g¢
'|VI;'Vu|I %
|Tis 9205-30967 o I ) . 100
INPUT SIGNAL FREQUENCY (f1) MHz
92CS-160T0

Fig. 10— Determination of r,, as a test condition for control input Fig. 11 — Typical frequency response
high voltage (Vo) sp

— switch on.

tion.

105



CD4016B Types

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

CHARAC- | suppLY LOAD
TERISTIC*{ CONDITIONS CONDITIONS
RL = k32 R = 10kQ2 | R = 100k
Vop | Vss |VALUE[ V;, [VALUE] Vi, [VALUE[ V;,
v | v (v) ($2) (v) (93] (v)
200 | +15 | 200 | +15 | 180 | +15
fon +15 0
200 0o | 200 0 | 200 0
ron (max.)| +15 0 [300 |+ 300 | +93 | 320 | +9.2
290 [+10 | 250 | +10 | 240 | +10
Ton +10 0
290 o | 250 o | 300 0
fon (max.)| +10 0 |500 |+74 | 560 | +6.6 | 610 | +55
860 |+5 | 470 | +5 | 450 | + 5
fon +5 0
600 0 | 580 o | 800 0
fron (max.)| + 5 0 |1k |+a2 | %« +29 | 33k | +27
200 [+75 [ 200 | +75 | 180 .| +75
r +75 -75
on 200 |-75 ]| 200 |-75 | 180 | -75
Ton (Max.)| +75 | —75 | 290 | t0.25| 280 | 25 | 400 | %0.25
260 |+5 | 250 | +5 | 240 | + 5
fon +5 -5
310 [-5 | 250 | -5 [ 240 | -5
Iron (max.)| +5 [ -5 [ 600 |:025| 580 | t0.25 760 | +0.25
] 25 25 590 | +2.5 | 450 | +25 | 490 | +25
r +2. =2.
on 720 | -25 | 520 | -25 | 520 | -25
fon (max.)| +25 | -25| 232« | t0.25] 300k | :025| 870k | 025

* Variation from aperfect switch, r, =0 Q.

SCALE: X=0.2ms/DIV Y =2.0V/DIV
Voo = VCF= +7.5V, Vg5 = -7.5V, R = 10K
CL=15p

fis=1KHz Vig=5Vpp

DISTORTION = 0.2 %

92Cs-27612

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

SCALE: X =100ns/DIV
Y =5.0V/0IV

92CS-27615

Fig.17 — Typical square wave response at
Vpp=Vc=+15V, Vgs = Gnd.

SCALE: X =0.2ms/DIV Y = 2.0 V/DIV
VDD = V=45V, Vss = 5V, R = 10KQ
cL=15pF
fis=1KHz VIs=5Vpp
DISTORTION = 0.4 %

92CS-27613

Fig.15 — Typical sine wave response of Vpp =

Fig.18 — Typical square wave response at Voo =

+5V,Vss=-5V.

SCALE

X =100 ns:DIV
Y =50V DIV

92CS-27616

Vc=+10V, Vgs =Gnd.

ALL UNUSED TERMINALS
ARE CONNECTED TO Vsg

92527667

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

Voo Ve'oo Voo
o/
tr 122008
Vos
caoien

Vis *Voo Lis Sio
Tor Sk

vssO

ALL UNUSED TERMINALS ARE
CONNECTED TO Vss
92C5-27668

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

SCALE: X =02ms/DIV Y =2.0V/DIV
VDD = VG = +2.5V, Vss = 25V, RL = 10KQ
CL=15pF
fis=1KHz Vis=5Vpp
DISTORTION= 3 %

92C5-27614

Fig.16 — Typical sine wave response of Vpp =
+2.5V, Vgg=-2.5V.

SCALE: X =100ns/DIV
Y =2V/DIV

92Cs-276i7

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

Vv
v, (]
c o)
ov +10v i
"°V_/—-\_"C - Voot VoS WITH TEST UNIT AR
0 Q {1 SWITCH OFPCDA016A i te. 1422003
tpstg=20ns PLUGGED IN TEST
FIXTURE)
VisO Vos
(INOUNIT. TERM . ARE CONNECTED TO Vgs
5 TO 3 OF SOCKET) Ve - 10V PER DIV s2cs-2767081
= VOS - 02V PER DIV
ALL UNUSED TERMINALS ARE { 100ns PER DIV
CONNECTED TO Vss 92¢5-27618
92C3-27669 Fig.21 — Propagation delay time signal input
(a) (b) (V) to signal output (Vgg).

Fig.20 — Crosstalk-control input to signal output.

REP
RATE
Ve
t*14=20ns

D ON BOONTON CAPACITANCE
DEL 75A (1 MHz) .

MEASURE
BRIDGE MO
VO‘
—O —J—

Voo Ve
o/ \ Vis *VoD Vis T T V=
tr.tg=20ns D I=OuA c _1—0
Vos vee-3V i n()_s |
O X - ——
Vis *Vop = Va5V ¢ . Lo
e, SResi0ka szcs-27672 VDD +5V = T
SWITCH THRESHOLD VOLTAGE IS DEFINED ! |
AS THE VOLTAGE APPLIED TO A TRANS- | —4
MISSION GATE CONTROL WHICH CAUSES -+ £
10,4A OF TRANSMISSION GATE CURRENT. =
ALL UNUSED TERMINALS ARE ALL UNUSED TERMINALS
ss 92¢5-27671R1 ARE CONNECTED TO Vgs szcs-27622
Fig.23 — Switch threshold voltage. Fig.24 — Capacitance Cjgg and Cgg.

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

Dimensions and pad layout for CD4016BH

Voo Ve Voo
o
trtg=20ns
Vos
5052
Vis* Voo OR Vs oVss 1—

ALL UNUSED TERMINALS ARE
CONNECTED TO Vsg

F50%
Ve

[
PZH
V. 10% Ry toVss
038 Vis to Vpp
—"I tpzL l’—

Vos: i RL to Vpp
10%
_k Vis 10 Vgg

92CM-28308

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

(0.102-0.254)

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

Dimensions in parentheses are in millimeters and are The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the

derived from the basic inch dimensions as indicated. Tor 1 tod info individual ohipe. th o of
. . PR -3 . wafer is separated into individual chips, the angle ol
Grid graduations are in mils (10 inch). 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 applicable to the nominal

dimensions shown.

107



CD4017B, CD4022B Types
CMOS Counter/Dividers

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

10 Decoded Outputs
CD4022B—O0ctal 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 a CLOCK, 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 normally 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

® Medium-speed operation . . .

10 MHz (typ.) at VDD =10V
Standardized, symmetrical output

characteristics
® 100% tested for quiescent current at 20 V

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:

® Decade counter/decimal decode display
(CD4017B)

Binary counter/decoder

Frequency division

Counter control/timers

Divide-by-N counting

For further application information,

see ICAN-6166 *'COS/MOS MSI

Counter and Register Design and
Applications’”

ripple-clock the succeeding device in a multi-
device counting chain.

The CD4017B and CD4022B-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 |—LIMITS UNIT;I
(v) Min. | Max.
Supply-Voltage Range (For T = Full Package-
Temperature Range) 3 18 \"
5 - 25
Clock Input Frequency, fc 10 - 5 MHz
15 - 5.5
5 200 -
Clock Pulse Width, tyy 10 920 - ns
16 60 —
5
Clock Rise & Fall Time, t.cp. ticL 10 UNLIMITED*
15
5 230 -
Clock Inhibit Setup Time, tg 10 100 - ns
15 70 -
5 260 -
Reset Pulse Width, tpyy 10 110 - ns
15 60 -
5 400 -
Reset Removal Time, t o 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.

cLock—4 2 ror| 5
o
cLock_!3 7 g o
INHIBIT \ ;
REsET—2] O ran| 2
o
(=}
™
w
o
o
o
I
o
Vpp =16 H_nge
Vss=8 s
12
CARRY
ouT
92C5-25072R2
CD4017B

Functional Diagram

I
CLOCK —t

CLOCK _13]
INHIBIT s
RESET ——

DECODED OUT,

Vpo= 16
Vss=8

9205 - 250 73k2

CD40228B
Functional Diagram

Voo

RESET

CLOCK

CLOCK INHIBIT
CARRY OUT

W NN C—
wn oz
EREEXE °

Vss

92CS-24459R1

TOP VIEW

CD4017B
TERMINAL DIAGRAM

Voo

RESET

cLock

CLOCK INHIBIT
CARRY OUT

a

7

NC

@ YL
~o °

92CS-24464R1

TOP VIEW
NC - no connection

CD4022B
TERMINAL DIAGRAM

108



CD4017B, CD4022B Types

CARRY OUT

[o]Ke]lo] QN AVANAWAWAWAVAVAWAWAWAWAWAWRW N

RESET
CLOCK INHIBIT —
L o —
“2” I\ I
"3" m r
% M
"5 N e
“6” B
@0 7 m g
g p
Voo ugr m
+ % carryour s
AAA Fig. 2 — Timing diagram for CD40178.
"eLock A A
L= C
o> A YT SROTECTER B
CLOCK
INHIBIT

0 | 2 3 4 5 6 7 CARRY OUT
% 3 @ @©
[T ] ] ] ]
} | LR AW AW AW AW AW AW AW AW WA WA WA WAWAWRW R AW Wy
RESET —\
e /T
0"~ o\ Jo\
v T\ s I
2 =\ 7 Z\
3 1\ 3\
_ |_ _ 4 A\ a\
Lo a4 @z —1p @ D Q4 . = A\
— 3 I8\ &\
—ic Q- Me o c —c @ "7t 7\ S ) W,
R R R R CORRY —————\ e\
* 1 l ouT
RESET 1 Fig. 4 — Timing di for CD40228
r_ ig. 4 — Timing diagram for .
Voo
l: A -—-4A
*
cLock
@ 4 A
Vss
* ALL INPUTS PROTECTED BY
*CLOCK COS/MOS PROTECTION NETWORK

INHIBIT
92CL-28746R3

Fig. 3 — Logic diagram for CD40228B.
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CD4017B, CD4022B Types

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 T = +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, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H

Derate Linearly at 12 mW/°C to 200 mW

. Derate Linearly at 12 mW/°C to 200 mW

-05t0 +20 V
-0.5to Vpp +0.5V

+10 mA

500 mwW

500 mwW

-55t0 +125°C

PACKAGETYPEE ................... -40 to +85°C
STORAGE TEMPERATURE RANGE (Tstg) -65to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/1621/32 inch (1.59+0.79 mm) from case for 10S mMax. ...........ovvvuneneuneunnn. +265°C

STATIC ELECTRICAL CHARACTERISTICS

BIENT TEMPERATURE (Ta):25°C

RIS

!
i
i

BT

\TE-T0- S

TN E

OUTPUT LOW (SINK) CURRENT (15} ~mA

ol —mA

[
DRAIN-10-SOURCE VOLTAGE (Vps)—

v
92¢s-24318m3

Fig. 5— Typical output low (sink) current

AMBIENT TEMPERATURE (Ta)e25°C

characteristics.

o
Py

S

GATE - 70~ SO

OUTPUT LOW (SINK) CURRENT (I
~

LIMITS AT INDICATED TEMPERATURES (°C) : H §
CHARAC- CONDITIONS Values at-55, +25, +125 Apply to D, F, K, H, Packages | ¢ 58
TERISTIC Values at —40, +25, +85 Apply to E Package T 2 M
+25 S t
Vo Vin VoD ° ORAIN-To- SOURCE VOLTAGE ‘(svos)—v
(v) (V)| (V)| -55 | —40 +85 [+125 |[Min. | Typ. |Max. s2cs 2amom
- Fig. 6— Minimum output low (sink) current
Quiescent — 05| 5 5 5 150 150 | — 0.04 5 characteristics.
Device — 0,10 10 10 10 300 300 — 0.04] 10 uA
lcu"ent' _ 0,15] 15 20 20 600 600 | — 0.04 20 onAm-u?;&souncs vo:;Acz (vos)—_—v .
DD Max. — [020] 20 | 100] 100 | 3000] 3000 — | 0.08] 100 AU R I
H 1
0.4 05| 5 064 061 | 042| 036| 051 1] - 3
Output Low : 7 g
(Sink) Current| 0.5 0,10} 10 1.6 1.6 1.1 09 1.3 26| — 4 E’
loL Min. 15 [015[ 15| 4.2 4| 28 24| 34 68| - iasty: aft S B
e Y
. 4.6 05| 5 |-064|-061|-042|-036{-051 -1| - |mA dihiba qos
Output High H %3
(Source) 2.5 0,5 5 -2 -1.8 -13]-1.15| -16| -3.2| - 543 ST . §
Current, 95 |o010[10] -16] -15] -11] 09| —1.3] -26] - 5
l0H Min. e
13.5 0,15 15 | —-4.2 —4 -28| -24| -34| -68| - 3
- 0,5 5 0.05 - 0]0.05 secs 2escom
Output Voltage: : i . .
_ Fig. 7— Typical output high (source) current
{"/OWA Iﬁ::l ‘ 010]) 10 0.05 0]005 characteristics.
oL ™= - |o1s]| 15 0.05 - 0]00s|
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
Q\L/lul)l“al e - 2.5 > 4.95 4.95 5 - AMBIENT rswcanw:.'(m-zs' ??HHHHI-
oltage: - HHHHHHHH T
High-Eevel, 010} 10 995 9.95 10 GATE - VOLTAGE (Vgg)+ -5 V. Is
Von Min. - 0,15] 15 14.95 14.95] 15| - o _5§
| L 0.545| - 5 1.5 — - 1.5 E
nput Low T
Voltage 19 | - |10 3 Z — 1 3 } :
Vi Max. 115135| — |15 4 - - v g
Input High 0545] - 5 3.5 3.5 - - -is'v i EE i .&
Voltage, 1.9 - 10 7 7 - - 5
ViHMin. 7338 — | 15 1 1 - - H 3
Input Current B 5| 4 s2cs-2aszme
I:)N Max. - 0,18 | 18 | +0.1 0.1 1 = 10 0.1] A Fig. 8— Minimum output high (source) current
characteristics.

110



CD4017B, CD4022B Types

DYNAMIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (1)-25 ¢ TR
_ B . S B
At Tp = 250C, Input t,, t; = 20 ns, C| = 50 pF, Ry = 200 k e f bl
o ]
CHARACTERISTIC CONDITIONS | — T3 yniTs| |5 F
Vpp V) | Min.| Typ.[Max £ 200 i
DD -| Ty |Max. < !ﬂﬁilﬁlﬂ!ﬂl mmuuum;nummu
CLOCKED OPERATION £ ¥!¥1§Hﬁﬁ ;iﬁ%gﬁ%?ﬁ
z |
5 — |325 |650 5 o Oy iiﬁi!iiiiillﬂﬂ!ﬂll!ﬂlﬁﬁﬂiiiﬁﬂ
Propagation Delay Time, tPHL: tPLH 10 — 1135|270 E ‘iﬂ!&ﬂ“llﬂllﬂilﬂmﬂ ﬂ“
Decode Out 15 — | 85 [170 ne ‘mumﬂﬂﬁ !ﬂllﬂmiili !ii!
5 — | 300 |600
Carry Out 10 - | 125 |250 0 a7cs 24322
15 B 80 |160 LoD CAPRAITANCE tcL— pF
Fig. 10 — Typical transition time as a function
Transition Time, THL tTLH 5 — 1100 {200 of load capacitance.
Carry Out or Decode Out Line 10 - 50 | 100 ns R AMBIENT TEMPERATURE (Ty) s 25°C
15 — | 40| 80 T 0
5 25| 5| - Eeoo
Maximum Clock Input Frequency, fc| * 10 5] 10| - MHz z
15 55| 11| - g
- . 5 - |100 200 % PR vonlo
Minimum Clock Pulse Width, tw 10 - 45 | 90 ns & 300 H =
15 — 30 | 60 g 200 i HH tH
Clock Rise or Fall Time, t.CL, t;CL 5,10, 15 UNLIMITED g 00 5V
Minimum Clock Inhibit 5 ~ |15 1230 ns o 10 20 30 40 5=om 60 70 80 90 100
to Clock Setup Time, tg ::g - 20 130 LOAD CAPACITANCE (CL) — 9F g5¢5.30945
— 5 0 Fig. 11 — Typical propagation delay time as a
Input Capacitance, C| Any Input - 5 — pF function of load capacitance (clock
RESET OPERATION to decode output).
- AMBIENT TEMF‘ERATURE(TA)‘Z.')'C
Propagation Delay Time, tpy, tp| H 5 I ool o 1 7o
Carry Out or Decode Out Lines 10 - |15 |20 ns H
15 - 85 [170 —: 600
5 - |130 j260 f:l *° —::::_ H i "‘:;
Minimum Reset Pulse Width, ty 10 - 55 |110 ns 2 400 eV
15 - 30 | 60 é 200 pre {/oLTAGE V0D
5 — |00 400 g [
Minimum Reset Removal Time 10 — 140 |280 ns § oy,
15 — {75 [150 § oo e
* Measured with respect to carry output line. o 10 20 30 40 50 60 7°‘L HW 30 100
LOAD CAPACITANCE (C ) — pF 9265-30946
Fig. 12 — Typ/cal propagation delay time as a
[—'s ion of load capaci (clock
to carry-out).
cLock \ ,r \ / \ / \
' 10%] AMBIENT TEMPERATURE
cLOCK | :::L;zfc' - 20m W A
! = T 1 *1y=20n ,/ 7
INHIBIT P . . AW
* s He P
RESET ! ST SCYR
‘ z |l A e he
- f‘“'PLn - - tPHL . “tPRHL gno‘ T 0\}’3% A 2
| S R 720 ami o
I — s AW CL*50pF ]
DECODE “0" OR 2 1021 A
Lt ' :
—I L 'PRLH 92CS- 30948
10
DELAYS MEASURED BETWEEN 50 % LEVELS ON ALL WAVEFORMS | 0 102 10% 104 10®
INPUT CLOCK FREQ (f¢ ) —kHz 925-30947
Fig. 9— Propagation delay, setup, and Fig. 13 — Typical dy ic power dissipation as a
hold time waveforms. function of clock input frequency.
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Voo

oo t

INPUTS

&

Vss
92CS-27401R1
Fig. 14 — Quiescent-device-
current test circuit.

1 16

Ciy " 2 s

ey 13 1a
L,

3k 4 ]

Ty g 2
Ciy T

e © "

7 [

8 9

Fig. 17 — Dynamic power dissipation test circuit.

0

L_- 4-10
{0:102-0.254)

102-110.

}'oo
INPUTS
-]
Voo - NOTE
a5 @ MEASURE INPUTS
o SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vgg:
- CONNECT ALL UNUSED
INPUTS TO EITHER
Voo R Vsg
Vss
92Cs-27402
Fig. 15 — input-leakage current.
Cout
ook €D40178 FOR N26

CLOCK
INHIBIT,

f2CLOCK =N
CD40228

0|

Tl Ty

N
DECODED | O DECODED ALTERNATE COUT

lcoaoois

OUTPUTS | OUTPUT FOR Ne2 TOl0
- £2CLOCK =N
b T ' s2cs-3094s

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

decoded outputs.

‘_—_ =

! (2.591-2.794)

CD4017BH

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-35064

- 4-10
(0.102-0.254)

Voo
INPUTS QUTPUTS
<~ -
ViH -] o
No—r -] b <t
Vi -] . T
- =
{ NOTE
Vss TEST ANY
COMBINATION
OF INPUTS
92C5-27441R}

Fig. 16 — Input-voltage test circuit.

When the Nth decoded output is reached
(Nt clock pulse) the S-R flip flop (con-
structed from two NOR gates of the

CD4001B) generates a reset pulse which
clears the CD4017B or CD4022B to its zero
count. At this time, if the Nth decoded out-
put is greater than or equal to 6 in the CD-
4017B or 5 in the CD40228, the CqoyT line
goes high to clock the next CD40178B or CD-
4022B counter section. The “0” decoded
output also 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 CD40228B. If the Nth de-
coded output is less than 6 (CD4017B) or 5
(CD4022B), the CoyyT 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.

87-95
(2.210-2.413)

I

87-95.
(2.210-2.413)

92CM-35062

CD4022BH

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, 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.

112



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, 8, 6, 4, or 2 counter
configurations  can be implemented by
feeding the @5, @4, Q3, Q2, 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
CD4011B to gate the feedback connection
to the DATA input. Divide-by functions
greater than 10 can be achieved by use of
multiple CD4018B 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-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).

Features:
® Medium speed operation. .
Vpp — Vss =10V

® Fully 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

= Noise margin (full package-temperature
range) = 1VatVpp= 5V
2VatVpp=10V
25VatVDD-15V
m Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘Standard Specifications
for Description of ‘B’ Series CMOS Devices’’

TERMINAL DIAGRAM
Top View

Voo

RESET

CLOCK

a5

JAMS

Q3

PRESET ENABLE
JAM &

e
2
3
4
5
6
7
8

92CS-24460

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 T = —40 to +60°C (PACKAGE TYPE E) .

For T = +60 to +85°C (PACKAGE TYPE E) . .
For Tp = -55 to +100°C (PACKAGE TYPES D, F, K)
For Tp = +100 10 +125°G (PACKAGE TYPES D, F, K) .

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .
OPERATING-TEMPERATURE RANGE (T
PACKAGE TYPES D, F, K, H

Ak

PACKAGE TYPE E BN
STORAGE TEMPERATURE RANGE (T

. 10 MHz (typ.) at

CD4018B Types

JAM
wbits Voo

PRESET -
ENABLE -2 125
crock 4 12 Gp| &
=3
o
pata - LY ¥}
'3
o
reser 2 M Gaf%
@
as

10

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

® Programmable decade counters

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

® Frequency division

® Counter control/timers

. . —05t0+20V
~05t0 Vpp +0.5V
. 10 mA

500 mW

Derate Llnearly at 12 mWI C to 200 mW

500 mW

Derate Lmearlv at 12 mW/ C to 200 mW

100 mw

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

LEAD TEMPERATURE (DURING SOLDI’:gRING)

At distance 1/16 * 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max. . +265°C
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CD4018B Types

RECOMMENDED OPERATING CONDITIONS at Ty = 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 = Full Package-
Temperature Range) 3 18 \
5 - 3
Clock Input 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,t,CL 10 Unlimited us
15
5 40 -
Data Input Set-Up Time, tg 10 12 - ns
15 16 -
. 5 140 -
Data Input Hold Time, tH 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 -

o

F—":—I

*ALL INPUTS PROTECTED
BY COS/MOS INPUT
PROTECTION NETWORK P

N

L

920M-28752

Fig. 2 — Detail of a typical stage.
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CD4018B Types

STATIC ELECTRICAL CHARACTERISTICS

[ JAMBIENT TEMPERATURE (TA)*25
LIMITS AT INDICATED TEMPERATURES (°C) : <
CHARAC- CONDITIONS  |values at -55, +25, +125 Apply to D, F, K, H Packages| | o
TERISTIC Values at —40, +25, +85 Apply to E Package T : O R Johot Yeso Y
+25 S &
Vo |Vin|VDbD s HIE
(V) (V) | (V)] -55 | —40 +85 |+125 |Min. | Typ. |[Max. g°
- 05| s 5 5| 150| 150| — | 0o04| & ! oy
Quiescent E
Device - 0,10 10 10 10| 300| 300| — 004 | 10f,a 5
Current, - |o1s| 15| 20 20| 600 600 — 004 | 20 3 3
IDD Max. t
- 0,20( 20 | 100| 100 | 3000| 3000 | — 0.08 | 100 H : :
0A4 0]5 5 0,64 0,61 0.42 0,36 0.51 1 _ DRAIN-TO-SOURCE VOLTAGE {Vps)—V g2cn cavams
Output Low Fig. 3 — Typical output low (sink) current
(Sink) Current} 0.5 0,10 10 1.6 1.5 1.1 c.9 1.3 26| — characteristics.
loL Min. 15 |o01s| 15| 42 a| 28] 24| 34] e8] -
_‘mausm TEMPERATURE (Ta)#25°C
Output High 4.6 05| 5 |-0.64]|-061|-042|-036|-051 -1| — |mA ¥ :
utpu < T
(Source) 2.5 05| 5 -2 -1.8] -1.3|-1.15| —1.6| -32| — I ¢
Current, _ _ _ 2 puEL T
o Min 9.5 0,10| 10 | —1.6| —1.5 1.1 —09| -1.3| -2.6 S e 76 So0Ree voLrack oot v TEEH
135 015|115 | —4.2] -4 | -28| -24| —34| -68]| — ¢ R i T it
Output Voltage:}—— 05| 5 0.05 - 0]005 gr i ? AL ,io “‘L
Low-Level, - 0,10 | 10 0.05 - 0]0.05 P il fifil H
VouMax 7 To 55| 15 0.05 - ofoos| | |2
L, Y
Output - 05( 5 4.95 495 5| - 3 7
x?ijgee:vell - 0,10 10 9.95 9.95| 10| - ORAM~ T0- SOURCE. VOLTAGE {vpsi—
VOH Min. B 01515 14.95 14.95 15 B Fig. 4 — Minimum output low (sink) current
| L 0545 - 5 1.5 — - 1.5 characteristics.
nput Low
:I/O't?\;ie 1.9 - 10 3 - - ORAIN-TO-SOURCE VOLTAGE (Vpg)—V
ILMax.  [5135] ~ |15 4 - - 4 v mimr——fmé'&);z?-c‘%ﬁﬁgrglr;rgrf 7
Input High 0545| — 5 35 35 - - GATE - € VOLTAGE (VGs) ?x
Voltagg, 1,9 — 10 7 7 — - 05
VinMin. H593s] - |15 ¥ | - | - 3
=3
Input Current | _ 01818 |#0.1 | x0.1 | 1 | #1 — |+1078| £0.1| Al Hovh g
| N Max. =l
=3
a* ol
]
3

92cs- 2032083
Fig. 5 — Typical output high (source) current
characteristics.

AMBIENT TEMPERATURE (Tp)s25*
DRAIN-TO-SOURCE VOLTAGE (Vps)—V A AMBIENT TEMPERATURE (Ty )=25°C []
-15 -10 = 2 s8
AMBIENT TEMPERATURE (Ta)* 25°C T H !
A i e
HHHHHHHHHH TR < L T
GATE - VOLTAGE (Vgg)s -5 K I i
3 5 L
. =} ?E‘ :E e 5V
H £ z 3 ‘SuPPLY VOLTAGE (VoD'? 7 1 H
] w 200 &
H 2 8
: -ovprtd 9? - 3
ST T T ™a 3 5
s TR € £ 2 .
ST 388 3 3
aaassy o 3% 3 @ Z I TV
P € 4
3
- HH-5 T
; R
: i H
HH 1 3. H 333 ; 0 40 60 100
[ o LOAD CAPACITANCE (C)-pF
] { ! l o 56 20 60 80 100 (CL)-p 92€5-29850
s2cs-20321m2 . LOAD CAPACITANCE (C)—pF  o2cs-24322 Fig. 8 — Typical propagation delay time as a
Fig. 6 — Mini, output high (: ) current Fig. 7 — Typical transition time as a function of function of load capacitance
characteristics. load capacitance. (CLOCK to Q).
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CD4018B Types

o
DYNAMIC ELECTRICAL CHARATERISTICS at Tp = 25°C, Input t, t; = 20 ns, QwﬂA_M_BIENT TEMPERATURE (T4)+25%C H
e
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS 5 T Surpuy VOLTAOE L T
£ 8 H
[ Vpp (V) | Min. l Typ. I Max. S HH
CLOCKED OPERATION 8 § i i
3 H o v H
5 - 200 400 FESestas
P : Time: S HHH L 15V aas
rotpagatlct)n Delay Time; 10 — % 180 ns g i
PLH- PHL 15 - 65 | 130 & T
. . 5 — 100 200 40 60 80
Transition Time; LOAD CAPACITANCE (CL)-pF  g2cs-29849
TTHLATLH 10 - 50 100 ns Fig. 9 — Typical propagation delay time as a
! 15 — 40 80 function of load capacitance
(RESET to Q).
Maximum Clock Input 1(5) :73 12 — MH
— z
Frequency, fcp - 55 3 — m"E AMBIE‘NT TEMPERATURE (ITA)wzsl'c AL P E L}i
i I !
, . & £ ]
Minimum Clock Pulse Width, > = 80 | 160 L5 L : S T
10 - 35 70 ns [y B & ]
tw 3 S/ |
15 — 25 50 = : Ry /5
L0 iR A 1 : g
A B M e rs0pF FH
Clock Rise & Fall Time; 1(5) Unimited R A= e 1spr ]
nlimite us g : H
t,CLt;CL = Bl Y 5 VI» L]
4 [ 4
Minimum Data Input Set-Up 5 — 20 40 o J ! T
. 10 - 6 12 ns 8! 46 2 4
Time. tg ) 0 102 10® 10* 10°
15 - 3 6 CLOCK FREQUENCY ()= kHz 92520852
Fig. 10 — Typical dynamic power dissipation
. 5 — 70 140 as a function of clock input
Mam.mum Data Input Hold 70 — 20 20 ns frequency.
Time, 'H 15 - 30 | 60
Average Input Capacitance, C;| Any Input - 5 7.5 pF
PRESET* OR RESET OPERATION
Voo
Propagation Delay Time; 5 - 275 550 1
Preset or Reset to Q 10 — 125 250 ns Voo euts
tpLH. tPHL 15 - 90 180 Vs
Minimum Preset or Reset 5 — 80 160
Pulse Width, 10 — 35 70 ns
tw 15 - 25 | 50
(oo)
Minimum Preset or Reset 5 - 40 80 +
s2cs- 27401
Removal Time 10 = 15 30 ns vgs 7T
15 _ 10 20 Fig. 11 — Quiesc:u:t::;’:‘:n
current te.
* At PRESET ENABLE or JAM Inputs.
Vw v,
00
INPUTS T QUTPUT! f 500 uF
S | QureuTs ey | it
Vin - o NOTE:
Yo -] - < Ky bl MEASURE INPUTS I 16 l@ lJ_ Voo
v - e = 0" @ = = SEQUENTIALLY, 2 15 .
it -] = Vs - TO BOTH Vpp AND Vss: 13 14 + oL I »
™ - CONNECT ALL UNUSED I 4 13 - =
NOTE: INPUTS TO EITHER “i 5 12—
e e Pt L L .
Vss 8 9
92CS-27441R!I 92Cs-27402
- 92C5-2985(
Fig. 12 — Input voltage test circuit. Fig. 13 — Input current test circuit. Fig. 14 — Dynamic power dissipation test circuit.
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CD4018B Types

EXTERNAL CONNECTIONS FOR DIVIDE
Y A

(“"DATA' INPUT TIED TO 55 FOR DECADE COUNTER CONFIGURATION) 109,87, 6,5, 4,3 OPERATION
OIVIDE BY 10 Qs
DIVIDE BY 8 G4 | CONNECTED |NO EXTERNAL
cock NN hmﬂmymmmmmmmmwmr R e i e
1 | DIVIDE BY 4 8
RESET DIVIDE BY 2 Q
PRESET | DIVIDE BY 9
_.JlzcpsonB_
g 1 1
Jom) 1 | CONNECTED BACK TO "DATA"
5 ! (SKIPS “ALL-I’s" STATE)
Jamp ! J b !
s . . ! . DIVIDE BY 7
Jam3 DON'T CARE UNTIL "PRESET"" GOES HIGH - b2cpsons
: —3 ' ]
| CONNECTED BACK TO "DATA"
Jamg _r_l 5 . i (SKIPS "ALL- Is" STATE)
{ 4 | )I
Jamg : —
0 . oIvioe BY V2 cosone
" . ___lrecosone
— Q | |
_ CONNECTED BACK TO "DATA"
02 ﬁ - B ; i (SKIPS "ALL- I's" STATE) l
= T J
03 1 - -
, T T -
_ DIVIDE BY 3
Q4 | ___lzcosone__
H Q
— . 1 |
CONNECTED BACK TO "DATA"
Qs ) | | i —t ! (SKIPS "ALL-Is" STATE)
T I | A . J
9255-4148R2 92CS-1707IR3

Fig. 15 — Timing diagram.

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

Ji |J2 |J3 |J4 |J5 3

CcL

||}—-|
2
Ql
gl
Fy

85-93
(2.159-2.362)

_J > cL=7

L (o.log:lgzsa) 92CS-35270

92CM-29853

77-85
f (1.956-2.159) !
Dimensions and pad layout for CD40188, Fig. 17 — Example of divide by 7.

Dimensions 1n 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
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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CD4019B Types
CMOS Quad Features:

® Medium-speed operation .. . . .
AND/OR Select Gate -+ tpHL = tpLy = 60 s (typ.) at C| =50pF, Vpp =10V

. . ® Standardized, symmetrical output characteristics
High-Voltage Types (20-Volt Rating) = 100% tested for quiescent current at 20 V

The RCA-CD4019B types consist of four ®5-V, 10-V, and 15-V parametric ratings

AND/OR select gate configurations, each ® Meets all requirements of JEDEC Tentative Standard
con§ist‘ingzqf tW;D %-:';p“t ANSD| gates driving No. 13A, “Standard Specifications for Description of ‘B’
a single 2-inpu ate. Selection is ac- i ices’’

complished by controlg bits Kz and Kp. In Series CMOS Devices
addition to selection of either channel A or
channel B information, the control bits can
be applied simultaneously to accomplish

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

92C5-25036

the logical A + B function. ® Noise margin (full package-temperature
The CD40198B types are supplied in 16-lead range) = ; \\; :: xgg ; ?OVV FUNCTﬁ;:::::.Q;AGRAM
hermetic dual-in-line ceramic packages (D 25VatVpp=15V

and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), 16-lead ceramic flat

packages (K suffix), and in chip form (H Applications:
suffix).
B AND-OR select gating
B Shift-right/shift-left registers
MAXIMUM RATINGS, Absolute-Maximum Values: 8 True/complement selection
DC SUPPLY-VOLTAGE RANGE, (Vpp) B AND/OR/Exclusive-OR selection
(Voltages referenced to Vgg Terminal) ...........oiiiuiiiiiiiiiiiiaiiiiiiieiniaieenns -0.5to +20V
INPUT VOLTAGE RANGE, ALL INPUTS . .... -05toVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ...ttt ieitieianananaanrenanenes +10 mA
POWER DISSIPATION PER PACKAGE (Pp):
For Ta= -40t0 +60°C (PACKAGE TYPEE) ...0iuiiitiiiiiiiiiiiiiiiiiiiiiiieinie e niaieas 500 mW
For TA =+60 to +85°C (PACKAGE TYPEE) ........... . Derate Linearly at 12 mW/°C to 200 mW TERMINAL DIAGRAM
For Tp=-551t0 +100°C (PACKAGE TYPES D, F,K) ...... 500 mwW Top View
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: Voo
For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ........c.covviivannes 100 mW ™

Kb

D4=A4 Ka+ B4 Kb
D3+A3 Ka+B3 Kb
D2=A2Ka + B2 Kb
Di=AlKa+BI Kb
Ka

OPERATING-TEMPERATURE RANGE (Tp):
PACKAGE TYPESD, F, K, H
PACKAGETYPEE ...........coovvunenn

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. ........cceeveueineennns +265°C

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

|

2
3
r
5
6
7
8

92CS-24461

TRUTH TABLE
Ka|Kb|An| Bn| Dn
1lol 1] x| 1 *Ka RECOMMENDED OPERATING CONDITIONS
1{0jlo| XxX|o0 ‘CDD ‘_'z For maximum reliability, nominal operating
ol1ix|1]1 > ss conditions should be selected so that operation
oj1{Xx|0}|o0 is always within the following ranges:
ojlo|{X| X}|oO - -
1 1101010 H .
1 1]0} 1 1 CHARACTERISTIC |VDD|Min.|Max.|Units
1 1 1101} 1 (V)
1 1 1 1 1
- : Supply-Voltage Range
X = Don't Care . *n D— [ | To3MoRE (@) (For Tp = Full Package
L1 o0 %53 @ LR B0 03 Temperature Range) - |3 (18| V
O—4——rt *ae D— —O,
2 YA O
*al @- —®Dl

Vss
* INFUT';’S PROTECTED

BY CMOS PROTECTION
NETWORK *8 (D—

92Cs-35272

Fig. 1—Logic diagram.
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CD4019B Types

STATIC ELECTRICAL CHARACTERISTICS AMGIENT TEMPERATURE (TA)»25°
LIMITS AT INDICATED TEMPERATURES (°C) U T‘
CONDITIONS | Values at -55, +25, +125 Apply to D, F, K, H Packages N 3 B s sqnas
CHARAC- Values at —40, +25, +85 Apply to E Package ! v .
TERISTIC Vo Vin Vo 225 |
V) |tv) [(v)|[-55 |-40 |+85 |+125 [Min. | Typ. |Max.|S F
Quiescent - 05( 5 1 1 30 30 - ]0.02 1 g o
Device - 0,10] 10 2 2 60] 60 - |[o0.02 2 ua| |3
Current, Ipp | - 0,15[ 15 4] 120 120] - [o0.02 4 3 s
Max. = 020 20 | 20| 20| 00| 600| — |o0.04 20 Asistis: :
DRAIN - TO-SOURCE VOLTAGE (Vps)—V oieny
O(Lg'?]it) Low 1 04 |o05| 5| 064| 061| 042 038 051] 1 | - e
! Fig. 2 — Typical output low (sink) current
Current 05 0.10] 10 16 15 1 09 13] 26 — characteristics.
lOL Min. 1.5 0'15 15 4.2 4 2.8 24 3.4 6.8 - [ [AMBIENT TEMPERATURE (Ta)*25°C
Output High 4.6 0,5 5 |-0.64{—-0.61]|-0.42{ -0.36| -0.51| -1 - |ImA ‘Ié ~:: i H
(Source) 25 |05| 5| -2| 18| -1.3|-1.18] —-16]|-32 | — 3 e :
Current, 9.5 0,10| 10 | —-1.6f —-1.5] -1.1] -09( —-1.3|-26 3 :_J_' L : Gn:-lcl-sou RCE H.Fm,‘ 65115 v HHH
1oH Min. 135 |0,15| 15 | —4.2| —4| —2.8] —24| —34| 68 R i *
H AT
Output Voltage: |~ 05| 5 0.08 - 0 [005 27 e
Low-Level, ~ [o,10] 10 0.05 - 0.05 g
VoL Max. - 0,15 15 0.05 - 0 joos], £ i
Output Voltage:| — 05| 5 4.95 4.95 5 - ] i s -
High-Level — 010 10 9.95 9.95 10 — DRAIN-TO-SOURCE VOLTAGE (Vp§)—V.
VoH Min. - 0,15 15 14.95 1495 15 - Fig. 3 — Minimum output low (sink] current
0545 5 15 characteristics.
Input Low - - ‘ — - 1.5 DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
Voltage, 1,9 — 10 3 - — 3 13 -io -5
[AMBIENT TEMPERATURE (TA)25°C[
V| Max. 1.5,13.5 — 15 4 - — 4 v ATE-10-SOURCE VOLTAGI (Vgs) " ?
Input High 0545| — 5 3.5 35| - - :::..og
Voltage, 1,9 -1 10 7 70 - - -
V iy Min. 15,135 — [ 15 1 M| - — H g
Input Current "‘§
11§ Max. - [o18| 18] %01 {201 | 1| #1] - |+1075[20.1 |uA H .
3

92cs- 2432003

Fig. 4 — Typical output high (sour(cel current

characteristics.
DRAIN-TO-SOURCE VOLTAGE (Vp§)—~V - AMBIENT TEMPERATURE (T )225°C
-15 -10 -5 € 2
AMBIENT TEMPERATURE (Ta)*25°*C HHHHHHE H -I— 'Ii H
HHHHHH TR o 3 :
GATE - E VOLTAGE (Vgg)® -5 V. € i ke
1 3 2 HHH
H 3 x o
Ho-s S £ <
4 - w
I 3 > 3V
3 3 z < GE WV
-0V o S - OLTA
T . @ = “ supp\."-!
o w =t
i H H 5
1] RTHIT R T 2 13 5 ' SN
=15V ] 3 H
H S L =asas HTISV
H . 13 Ssan HHT T
5 HHH HHH HH
H HHH HHT
H H HH HHHE HHH
5 20 40 50 0
° LOAD CAPACITANCE (C)—pF LOAD CAPACITANCE (C()—pF
92C5-24322 92C5-29883
szcs-za320mz
Fig. 5 ~ Minimum output high (source) current Fig. 6 — Typical transition time as a function of Fig. 7 — Propagation delay time as a function
characteristics. load capacitance. of load capacitance.
pa
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CD4019B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 259C, Input t,, ty=20ns,C =50pF, ICE[AMBIENT TEMPERATURE (Tp 1+25°C 7
RL =200 kQ . '/1, ?/ {
o1 |- N %
LIMITS T AN =
TEST -3 e SECERY Y C‘Qﬁ//\s‘;‘ M
R I ‘,\v"*/ A/ s
CHARACTERISTIC CONDITIONS UNITS ] & p
e A S
: VpD Min. | Typ. | Max. % T ',;'*:/; i 1 o
W A e
5 150 | 300 o e
Propagation Delay Time; 2 '/£,¢ 1
tPLH. tPHL 10 - 60 120 ns 4 14 |
' 15 - 50 | 100 1 4 |
t]
5 — 100 200 ! " pur FReauency u,i.)-mx ot ©
92CS-29884
Transition Time; 10 — 50 100 ns
tTHL. 'TTLH 15 _ 40 80 Fig. 8 — Typical dynamic power dissipation
as a fi of input freq Y.
Alll AandB _ 5 75 oF
Input Capacitance, Cjy nputs
Kaand Ky - 10 | 15 pF
Inputs
500 uF Voo
@ % i :
o FR Dby e woing (—L— s weuts
— 3 14 . _I_o.u.F Vss Vou ba - Yoo b oTE:
=P — e ] @ MO~ = vy
G " CLKCL" ViL - - - Vsg - TO BOTH Vpp A'«ov;s
L7 10 e - L = - CONNECT ALL UNUSED
8 ° 7 wore: zouros. TOEITHER
T ' Vss TEST ANY COMBINATION V‘ss 00 s
= 92CS- 29883 OF INPUTS
| 92CS-27441R1 s2c3-27402
§QZCS>ZNO|QI

Fig. 9 — Dynamic power dissipation
test circuit.

8" REGISTER

‘A" REGISTE

Fig. 10 — Quiescent device

current test circuit.

T
|

Ko)

SELECT
“A" REGISTER

Fig. 13 — AND/OR select gating.

|
1
|
|
|
]
1
i

O

TYPICAL APPLICATIONS

Fig. 11 — Input voltage test circuit.

Fig. 12 ~ Input current test circuit.

SHIFT SHIFT
RIGHT _l 4 LEFT INPUT
INPUT -
K, (Kp)
(su‘iLJ SHIFT
LEFT RIGHT
SELECT SELECT
(Ky)
SELECT
8" REGISTER
SHIFT
RIGHT
ouTPUT
92CS-29886 92Cs-29887

Fig. 14 — “Shift left/shift right” register.
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CD4019B Types

TYPICAL APPLICATIONS (CONT’D)
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Fig. 15 — AND/OR Exclusive-OR selector. Fig. 16 — "True complement” selector.
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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 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, therefore, may differ slightly from the nominal
dimensions shown. The user should consideratolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

(Kp)
COMPLENENT
SELECT
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CD4020B, CD4024B, CD4040B Types

CMOS Ripple-Carry
Binary Counter/Dividers

High-Voltage Types (20-Volt Rating)

CD4020B — 14 Stage
CD4024B — 7 Stage
CD4040B — 12 Stage

RCA-CD4020B, CD4024B, and CD4040B
are ripple-carry binary counters. All counter
stages are master-slave flip-flops. The state
of a counter advances one count on the
negative transition of each input pulse; 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 CD4040B 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).

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:
® Medium-speed operation
u Fully static operation
® Buffered inputs and outputs
8 100% tested for quiescent current at 20 V
® Standardized, symmetrical output characteristics
u Fully static operation
® Common reset
= 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-tempera-
turerange): 1y 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
® Timers

& Frequency dividers
® Time-delay circuits

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 =-5510+100°C

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

(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)

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

. 500 mW
Derate Lmearly at 12 mW/°C to 200 mW
. 500 mW
Derate Lmearly at 12 mW/°C to 200 mW
100 mW

—55 to +125°C

PACKAGE TYPEE . . . —40 to +85°C
STORAGE TEMPERATURE RANGE (Tstg) —65 to0 +150°C
LEAD TEMPERATURE (DURING SOLDERING):

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

TERMINAL ASSIGNMENTS
CD4020B CD4024B CD4040B
Q2 ' Voo !
Qi3 2 Qi 2
Qs —{3 Q10 3
a6 —4 a8 4
Qa5 —{s Qs S
o7 —6 RESET 6
Q4 —{7 ® 7
Vss 8 Q 8

92CS-24462R|

TOP VIEW
NC= NO CONNECTION

TOP VIEW
92CS-20747R2

92CS-24466Ri

Voo

IIG

10
INPUT
PULSES

"
RESET

14.STAGE
RIPPLE
COUNTER

o)
H-os | £
—aQa6 | ©
%01 S
12 o8 Lc:
2 i
He g9 [u
Hiao| 5
15 @
"—0“ o~
H—ar2
2 QI3
Q4
-~

8

Vss

92C8.25053R2
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FUNCTIONAL DIAGRAM
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12
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—— Q3
—=— a4
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f—— Qs

4

7 BUFFERED OUTPUTS
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L= q|

2 7 -STAGE
RESET: RIPPLE
COUNTER
7
NC=8,10,13
vss
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-2505IR4

FUNCTIONAL DIAGRAM

Vo0
16
1 9
R al
INPYUT
PULSES Eoz o
a3 5
3% 5
a5 | 3
12-STAGE [ 2 oo
RIPPLE s 12
COUNTER |27 [&
H2qe | &
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Heap | o
" _I?'QH
RESET _Q'ZJ
8
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CD4040B
FUNCTIONAL DIAGRAM
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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
is always within the following ranges:

CHARACTERISTIC Vpp | Min. Max. | UNITS
Supply Voltage Range (at T o = Full Package-
Temperature Range) 3 18 Y
5 - 35
Input-Pulse Frequency, f¢, 10 - 8 MHz *On FIRST STAGE ONLY R
15 — 12 Fig. 4 — Detail of typical flip-flop stage.
5 140 -
Input-Pulse Width, tw 10 60 - ns
15 40 -
5 [ [AMBIENT TEMPERATURE (TA)®25°
Input-Pulse Rise or Fall Time, trg. tig 10 Unlimited s f_‘
15 i? ~70-SO0URCE VOLTAGE (V)15 V
5 | 200 ]
Reset Pulse Width, tyw 10 80 - ns 3
15 60 H :
5 | 350 - g
Reset Removal Time, tREM 10 150 - ns H
15 | 100 — 3 sy
Tt H;

[ [
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
925-24318R3

Fig. 5 — Typical output low (sink) current
characteristics.

AMBIENT TEMPERATURE (T)225°C

*
INPUTS
PROTECTED BY
COS/MOS PROTECTION
NETWORK

o —mA

5

»

OUTPUT LOW (SINK) CURRENT (I,
~
>

0 S
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
s2cs-2e39m
Fig. 6 — Minimum output low (sink) current

*INpyTS
PROTECTED BY characteristics.

C0S/MOS PROTECTION

NETWORK
Vss 92C5-29051R2
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
o — . ;. =I5 -0 -5
Fig. 2 — Logic diagram for CD40248. [AMBIENT TEMPERATURE (Ta1=25°C
T e it s s aauas auas:
GATE. VOLTAGE (Vgs) ?
e 3
HH-10 2
=
z
&
&
£
o
o o
8
[3
2
e O
e
* g
INPUTS —
PROTECTED BY 5
COS/MOS PROTECTION &
NETWORK 3
VSS 92CS-29052R2 92CS-24320R3
Fig. 3 — Logic diagram for CD4040B. Fig. 7 — Typical output high (source) current
characteristics.
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CD4020B, CD4024B, CD4040B Types

STATIC ELECTRICAL CHARACTERISTICS DRAIN-TO-SOURCE VOLTAGE (Vos)—V.
=15 =10 -5
LIMITS AT INDICATED TEMPERATURES (°C) e b e .
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages GATE -TO-SOURCE VOLTAGE (Vgg)+ -5 V. H
CHARACTER- Values at —40, +25, +85 Apply to E Package HH z
lene UNITS HH-s 9
vo |Vin|VoD __*25 5
(V) (v) | tv) | -55 | —40 +85 | +125 | Min. | Typ. | Max. g
Quiescent Device - 05| 5 5 5 150 | 150 | — 004 | 5 . §
Current, - o0[ 10| 10 | 10 | 300 | 300 [ - 0.04 | 10 A g
oD Max. ~ |05 15| 20 | 20 | 600 | 600 | — [004 | 20| * & H
— |00 20 [ 100 [ 100 | 3000 {3000 - | 0.08 | 100 .
Output Low 0.4 05| 5 [ 064|061 | 042 | 0.36 | 051 1 - %
(Sink) Current 05 |o010| 10| 16 | 15 [ 11 09 | 13 2.6 -
loL Min. — s2cs 243282
15 015] 15 | 42 4 28 24 34 6.8 mA Fig. 8 — Minimum output high (source) current
Output High 46 05| 5 |-064|-061{-042]-036(-051] -1 - characteristics.
(Source) 2.5 05| 5 | 2 [-18]-13]-115|-16 | -32 | -
Cllmen;}lin 9.5 010| 10 |-16 |15 | -11 | 09 |13 | -26 — AMBIENT TEMPERATURE (Tp)=25°
Oh O 135 [015[ 15 [—42 | -4 | -28 |24 [-34 | 68 | — 5
Output Voltage: - 05 5 0.05 - 0 0.05 _f_
LowLevel, _— Jo10] 10 0.05 | o Joos E
oL e — [oas] 15 0.05 ~ [ o oo, , |2
Output Voltage: - 0,5 5 4.95 4.95 5 - ;
High-Level, - [o10] 10 9.95 995 [ 10 [ - -
VOH Min. ~ Jo1s| 15 14.95 o5 15 | = g
Input Low 0545| — | 5 15 -1 - 15 §
Voltage, 1,9 - 10 3 - - 3
ViLMax. 5135 - |15 4 S S N
Input High 05,45 - 5 35 3.5 — — ) ) 40 €0 80 100
Voltage 19 — 10 7 7 — — i LOAD CAPACITANCE (C )—pF 92C5-24322
VIH I\'Mn - Fig. 9 — Typical transition time as a function of
. i 1.5,135 _ 15 " " - _ load capacitance.
Input Current _ _ +10-5| +
1IN Max. 0,18 18 | £0.1 | 0.1 + +1 10 0.1 pA
O 10 20 30 40 50 €0 70 80 90 1QO 108 . -
93_ ! = 09 =
S0~ M [ .
J%%HH_@ H_LJAE L R, 80—
80 @r —— T i”ﬂ'-
er==re TN hﬂl_ﬂ i} 70—
70+ \Iurr‘hﬂ:ﬂhl 1 ”ML| ﬂ' -— o
60 | = A',_,,,, ___LLTIUR] l--,—! oles o516
wlil il i e = (2 236-2 438)
50- Eﬁ_‘j |r,]_]\_'f|_|b "1 ‘1 .[, ] n_“ IH'U (2312-2.54) =0
i B R R i a0—]
Rl T
| i el ]
gy :
I;f!l |n'ﬂf |n[ﬂ|'l|fﬂ|'l;[|r Ifﬂl 20—
20-] [
10-] mml-l 10—
o- S 1

L__m 4-10
102-0254)

64 -72
(1.626-1.828) |

le——4-10
"' " 0102-0.254)

105 113
f (2.667-2870) |
92CM-35065

92CM- 30160

Dimensions and Pad Layout for CD4024BH.

Dimensions and Pad Layout for CD4020BH. Dimensions and The photographs and dimensions of each CMOS chip
pad layout for CD4040BH are identical. 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

Dimensions in parentheses are in millimeters and different chips. The actual dimensions of the isolated
are derived from the basic inch dimensions as in- chip, therefore, may differ slightly from the nominal
dicated. Grid graduations are in mils (10—3 inch). d:mansropsshown The ysarshouldconstderafolerance
g / ) of —3 mils to +16 mils applicable to the nominal

dimensions shown.
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CD4020B, CD4024B, CD4040B Types

DY(I:“AM;; EI;EgTng:OLk(;ZHARACTERISTICS at Tp = 250C, Input t,, t¢ = 20 ns, . [weient rewpenatune (7, 1e 25
L =50 pF, Ry = Y
LIMITS T e e
CHARACTERISTIC TEST Vpp UNITS f HHHH jessm:
H £3 L IBA
CONDITIONS | (V) Min. Typ. Max. E_”v L “LE:’;—-— 5
Input-Pulse Operation gg TS
5 - 180 | 360 &* I
Propagation Delay Time, ¢ to] - 5 at [
X 10 - 80 160 ns K in
Q1 Out; tpHL, tpLH g T
15 - 65 130 B HHH T H
5 - 100 200 ° ® 080 caPAGITANCE lg.)—pr Sazes-soms8'"
On to Qn +1; 10 _ 40 80 ns Fig. 10 — Typical propagation delay time as a
tPHL: tPLH function of load capacitance
15 - 30 60 (pto Q).
Transiti X 5 - 100 200
ransition Time, 10 — 50 100 ns IP8] AMBIENT TEMPERATURE (Ta )+25°C
TTHL TTLH s LU NVl
15 - 40 80 L2 oA
L N /:S
5 | - | 70 | 140 £ SO
Minimum Input-Pulse z LT S
; 10 — 30 60 ns £ S+ A
Width, tyy o 5 Qﬂ,f 1
15 - 20 40 g e TS A AT
Ry A A % .
5 ﬁ;. 2 p A A REE
Input-Pulse Rise or Fall 10 Unlimited Ms g '°2g /F // 1___ C'L'_I;D: F
Time, tyg, ty, 15 ‘17 V1 T e rsof | [ 7]
L = 35 P o | | LA LT[
Maximum Input-Pulse m 3 s MH ) “uoP . Ps s.oZFRE: :203(2 )' ©%i0% f0®
— z INPUT PULSE UENCY (1¢)—kHz  g2¢s-30157
Frequency, f¢ 15 12 24 _ Fig. 11 — Typical dynamic power dissipation as a
function of input pulse frequency for
Input Capacitance, C, Any Input - 5 7.5 pF CD40208.
Reset Operation 500
F
5 - 140 | 280 i
Propagation Delay Voo
X 10 - 60 120 ns N D
Time, tpyL e I (o)
15 - 50 100 iy 2 15 Hber TowF
5 100 | 200 L DO . O
Minimum Reset Pulse o — 0 20 Ty ; :2 AT
Width, tW - ns Hq [% s " ey
15 - 30 60 e 7 10 - 6
8 9
i 5 - 176 | 350 neu
Reset Removal Time,
t 10 — 75 150 ns _4 92¢s-30158
REM 15 - 50 100 Fig. 12 — Dynamic power dissipation test circuit
for CD40208.
VFD Voo ;DD
¥ INPUTS INPUTS LO»UTPUTS INPUTS
Vis v%m ™ b bl :t:x:suas INPUTS
o e ’l@ ° @ = SEQUENTIALLY,
Viu - - Vss - TO BOTH Vpp AND Vss
L = - CONNECT ALL UNUSED
INPUTS TO
: Vop OR Vs
v Nmrzzsr ANY COMBINATION L e
(o) ss OF INPUTS Vss
92C5-27441R) 92¢5-27402
Ve
SS92CS- 27401R\
Fig. 13 — Quiescent device
current test circuit. Fig. 14 — Input voltage test circuits. Fig. 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 — CD4026B
Ripple Blanking — CD4033B

The RCA-CD4026B and CD4033B 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 low 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,,4) signal completes one
cycle every ten CLOCK INPUT cycles and
is used Yo clock the succeeding decade di-
rectly in a multi-decade counting chain.
The seven decoded outputs (a, b, c, d, e, f, g)
illuminate the proper segments in a seven

Features:

® Counter and 7-segment decoding in one package

8 Easily interfaced with 7-segment display types

m Fully static counter operation: DC to 6 MHz (typ.)
at VDD=10 \"

u |deal for low-power displays

m Display enable output (CD4026B)

= ‘““‘Ripple blanking’” and lamp test (CD4033B)

m 100% tested for quiescent current at 20 V

[}

Standardized, symmetrical output
characteristics

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

B Schmitt-triggered clock inputs

® 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/dispiay 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.

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 = -40to +60°C (PACKAGE TYPE E)
For Tp = +60 to +85°C (PACKAGE TYPE E)

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

For Tp
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPESD,F, K, H ...

............................ -0.5to Vpp +0.5 V
...................................... +10mA

cLock [
CLOCK INHIBIT —{2
DISPLAY ENABLE IN —{3
DISPLAY ENABLE OUT —] 4
CARRY OUT —|5
t—6
9 7
Vss 8

-0.5t0 +20V

...................................... 500 mW

...................................... 500 mW

-65to +125°C

PACKAGE TYPE E . -40to +85°C
STORAGE TEMPERATURE RANGE (Ttg) . ..uvvvvreininieiniiiniiiaiieeanenns -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

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

CLOCK

CLOCK INHIBIT
RIPPLE BLANKING IN
RIPPLE BLANKING OUT
CARRY OUT

Voo
3
TP I,
cLoek s
K2 o | &
5
_2 | 2l
€LOCK e
INHIBIT 12 418
s w |8
RESET —ely
1S o[~
Lz
5 CARRY OUT
3 4
DISPLAY DISPLAY
ENABLE ENABLE
IN ouT
4
UNGATED "c*
o] SEGMENT
Vss  sacs-25078m1
CD40268B
FUNCTIONAL DIAGRAM

Vop
16
| 10 g
CLOCK »
2 |5
F<b é
2 13 >
cLock e
INHIBIT
12 _qly
5] v |8
RESET Lol &
~
1 ¢
14
LAMP 17 o
TEST CARRY
S out
3 4
RIPPLE RIPPLE
BLK. 8l BLk.
IN ouT.
Vss
92C5-25076R1
CD4033B
FUNCTIONAL DIAGRAM

TERMINAL DIAGRAMS
Top View

Voo

RESET

UNGATED “C" SEGMENT OUT
c

aas o

92C5-24469R1

CD4026B

Top

1

R E LN
L °

Vss

View

Voo

RESET
“LAMP TEST
c

b
e
a
d

92CS$-24475R1

CDA40338
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CD4026B, CD4033B Types

RECOMMENDED OPERATING CONDITIONS €DA40268

When the DISPLAY ENABLE IN is low the
seven decoded outputs are forced low re-
gardless of the state of the counter. Acti-

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

v LIMITS vation qf'the display only when required
CHARACTERISTIC DD UNITS results in significant power savings. This
(V)| MIN. | - MAX. system also facilitates implementation of
Supply-Voltage Range (For Tp = Full Package display-charagter multiplexing.
Temperature Range) 3 18 v The CARRY OUT and UNGATED “C-
SEGMENT" signals are not gated by the
Clock Input Frequency,  fg_ 5 - 25 DISPLAY ENABLE and therefore are avail-
10 - 5.5 MHz able continuously. This feature is a re-
15 — 8 quirement in implementation of certain di-
Clock Pulse Width, twoL 5 220 _ (\;iic‘il;eée_lf)ur.\;:tzions such as divide-by-60 and
10 | 100 - Vs
15 80 _ CD4033B
. . The CD4033B has provisions for automatic
Clock Rise and Fall Time, L oL 5 - L blanking of the non-significant zeros in a
10 - Unlimited multi-digit decimal number which results in
15 = an easily readable display consistent with
Clock Inhibit Set Up Time, tgy 5 200 — normal writing practice. For example, the
10 50 _ ns number 0050.0700 in an eight digit display
15 20 _ would be displayed as 50.07. Zero suppres-
sion on the integer side is obtained by con-
Reset Pulse Width, tw 5 200 - necting the RBI terminal of the CD4033B
10 100 _ associated with the most significant digit in
15 50 _ the display to a low-level voltage and con-
necting the RBO terminal of that stage to
Reset Removal Time 5 30 - the RBI terminal of the CD4033B in the
10 15 - next-lower significant position in the dis-
15 10 _ play. This procedure is continued for each
succeeding CD4033B on the integer side of
STATIC ELECTRICAL CHARACTERISTICS the display. .
5 On the fraction side of the display the RBI
LIMITS AT INDICATED TEMPERATURES (°C) of the CD4033B associated with the least
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages significant bit is connected to a low-level
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITs| voltage -and the RBO of that CD4033B is
ISTIC +25 connected to the RBI terminal of the
Vo |[VIN {VDD ) e -
v) ) | (v)| 55 | —40 | +856 | +125 | Min. | Typ. | Max. CD4033B in the next more-significant-bit
position. Again, this procedure is continued
Quiescent Device - 05| 5 5 5 180 | 150 | - 004 | 5 for all CD4033B’s on the fraction side of the
Current, - 0,10 10 10 10 300 300 - 0.04 10 A display.
‘DD Max. - 0,15 15 | 20 20 600 | 600 | — 004 | 20 | * In a purely fractional number the zero
- immediately preceding the decimal point can
- 1 3000 | 3000 | — 0.08 100
020 20 | 100 00 be displayed by connecting the RBI of that
Output Low 04 [ 05| 5 |064)061 | 042 | 036|051 ! - stage to a high level voltage (instead of to the
(Sink) Current 0.5 0,10 10 | 1.6 | 15 1.1 09 | 1.3 2.6 - RBO of the next more-significant-stage).
loL Min. 2.2 2 28 24 | 34 6.8 _ For example: optional zero —> 0.7346.
15 10151 15 1 4 - - . mA | Likewise, the zero in a number such as 763.0
Output High 46 | 05| 5 |-064/-0.61|-042[-036)-051) -1 - can be displayed by connecting the RBI of
(Source) 2.5 05| 5 | -2 |-18 | -1.3 [-1.15|-16 | =32 | - the CD4033B associated with it to a high-
Current, 95 [o010[ 10 [-16[-186[-11[-09[-13]-26 | - level voltage.
IoH Min. 135 |015] 156 |42 | <4 | —28 | —24 |34 | —68 | — Ripple blanking of br|1on-significantd ze;os
rovides an appreciable savings in displa
Output Voltage: - 05| 6 0.05 - 0 0.05 gower. PP 9 v
Low-Level, .
VoL Max. - _|o10] 10 0.05 - | 0 |00S The CD40338 has a LAMP TEST input
- 0,15| 15 0.05 - 0 0.05 v which, when connected -to a high-level volt-
Output Voltage: _ 05| 5 4.95 4.95 5 - age, overrides normal decoder operation and
High-Level, — 0101 70 395 995 10 — enables a check.to be made on possible
VoH Min. 4 display malfunctions by putting the seven
- 0,15| 15 14.95 14.95 | 15 - outputs in the high state.
Input Low 0545| - | & 15 — | = |15 The CD4026B- and CD4033B-series types
Voltage, 1,9 - |10 3 - - 3 are supplied in 16-lead hermetic dual-in-line
VIL Max. 15135 — | 15 4 — — 4 ceramic packages (D and F suffixes), 16-
- - — — A lead dual-in-line plastic packages (E suffix),
Input High 0545| - 5 35 35 16-lead ceramic flat packages (K suffix),
Voltage, 1,9 - | 10 7 7 - - and in chip form (H suffix).
ViHMin. 1 5935] - | 15 1 n | - | -
Input Current _ _ —5 | 4,
[N Max. 0,18 18 | #0.1 | *0.1 +1 1 £10 0.1 pA
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CD4026B, CD4033B Types
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- | g Fig. 4 — CD40338 timing diagram.
| = TO-Pto
e "
R
L L
]
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4/ [ »D_({>‘O' o
J >
]
3
*RBI O L _ >°_04 RBO oL
16 "
VopO *ALL INPUTS PROTECTED oo
BY COS/MOS INPUT
GNDOB PROTECTION NETWORK.

92¢5-29077

92cL-29076

Fig. 5 — Detail of typical flip-flop stage for both types.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

AMBIENT TEMPERATURE (TA)=25° AMBIENT TEMPERATURE (151%25 -1s -0 -5 [
AMBIENT TEMPERATURE (Ta)=25°C HHH-H-HH
« et e s nasuanas:
€ < GATE-TO VOLTAGE (Vg 5 ‘lé
2 i =2
o GATE-TO-SOURCE VOLTAGE (Vgg)®I5 V _6 ! S
s e E
g = 12 &
3 & &
E & E
g Bl ]
z o -10VE @
= I @ 7 3
z 2 253
o E3 g
2 3 z
. 2 i g
2 5 30T
5 _HAEE a 5
3 sEMHEs £ 2! 2
a o + 5
H H 3
5

[ [ 0
DRAIN-TO-SOURCE VOLTAGE (Vps)—V DRAIN-TO-SOURCE VOLTAGE (Vps)—V ~ 92CS-24319R!

92C5-24318R3 92¢5-24320R3

Fig. 6 — Typical nchannel output low (sink)
current characteristics.

Fig. 7 — Minimum n-channel output low (sink)
current characteristics.

Fig. 8 — Typical p-channel output high (source)
current characteristics.
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CD4026B, CD4033B Types

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C, Input t, te=20ns, -15 -0 - o
URE (Tal= 25 *CHITPHHT
CL =50pF, Ry =200 k2 P L L T <
GATE -TO-SOURCE VOLTAGE (Vgg)*-5 V- lE
TEST =§’
CONDITIONS LIMITS E
CHARACTERISTIC Vbp UNITS H
CovEd 3
(V) |Min.| Typ.|Max. °8
CLOCKED OPERATION g
= 5
Propagation Delay Time;  tpy y, tpH | 5 | — [250 |500 8 :
Carry-Out Line 10 | — | 100 |200 g
15 | — | 75 [150 °
s2cs-2a32m2
. 5 | — 1350 |700 Fig. 9 — Minimum p-channel output high (source)
Decode Outlines 10 | - | 125 |250 ns current characteristics.
15 | — | 90 |180 .
Transition T|me; tTH L’ tTLH 5 _ 100 200 AMBIEP:T(TEMPETATI;‘RE (vT‘ 1=25°C T
Carry-Out Line 10 | — | 50 [100 EHE T ! .
15 | — | 25| 50 2353 5as: + T
Maximum Clock Input Frequency, fcia 5 |25 5| — : : : ! AR
10 |55 ] 11| — | MHz i i vouTheE L0
15 | 8| 16| - : ' : :
Min. Clock Pulse Width, tw 5 | — [110 |220 200 VIR
10 | — | 50 {100 Sas: :
15 |- [ 40 {80 FH T
o : 20 40 60 : 80 = 100
Clock and Clock Inhibit Rise or Fall Time; 5 LOAD CAPACITANCE (CLI=PF  92¢5-31705
tCL, tcL 10 Unlimited ns Fig. 10 — Typical propagation delay time as a
function of load capacitance for
15 decoded outputs.
Average Input Capacitance, Cin Any lnput — | 5 [ 7 | pF  JAWBIENT TEMPERATURE (T3 1+25°C
RESET OPERATION IA
Propagation Delay Time; 5 | — |[275 |550 ': oo S
. g ThGE &
To Carry-Out Line, tpLH 10 |- [120 |240 W SReCR LS
15 | — | 80 [160 : 8
To Decode Out Lines, tPHL tPLH 5 | — ]300 |600 o
z
10 |- [125 |250 2 i
15 |~ | 90 |180 ns %
Min. Reset Pulse Width, tw 5 |- [100 [120 *
10 — 50 |100 LOAD carfncmnc: ?g..)-pr s 92;5_3.1:,:0
15 | — 25 | 50 Fig. 11 — Typical propagation delay time as a
Min. Reset Removal Time 5 |- 0|30 function of load capacitance for
carry-out outputs.
10 |- 0|15
1 5 — 0 10 A'MBIENTZOTEMPERAYURE (Ta) =25

4 Measured with respect to carry-out line.

MAXIMUM CLOCK INPUT-FREQUENCY (fc()—MHz

0 4 10 2 4 16
SUPPLY VOLTAGE (Vpp)—V s2cs-31703
Fig. 12 — Typical i clock input-freq Yy

as a function of supply voltage.
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CD4026B, CD4033B Types

% I0[AMBIENT TEMPERATURE (T )=25°C Voo Voo
o TGRS pRCTANCE (a0t LA TEST PEFORMED WITH
T (L 15p ¥
§ | 2% THE FOLLOWING SEQUENCE OF
8ot | 500 uF In 1"s AND "0"s AT EACH INPUT
a Y
& “ S| S2 S3 S4 Ss
@ 4 NS 0, !
H LK 2 10000
8103 S 3 1 o100
g ) ) T3 o 4
g ¢ PULSE
o $ GENERATOR 2 e T 4 |s 00 1 01
H ey ’__L s 2 6 o1 11
£ 102 = Lo MY ; * DISCONNECT PIN 14
s7g e 4 132 FOR CD4026B
3 S9Hs ek i
g )E:L 6 " KCL = = 92CS-31706
Fo S - o Lo iF
' 10 102 103 104 103 8 9 H . . -

CLOCK INPUT-FREQUENCY (1 )=MHz  92Cs-31701 " Fig. 15 — Quiescent device current.

Fig. 13 — Typical power dissipation as a function = =
of clock input frequency. 92¢S-31702
v
[+
Fig. 14 — Dynamic power dissipation test circuit 1
for CD40338. INPUTS | QureuTs
Vi - >
a +
-] |
INTERFACING THE CD4026B AND CD4033B WITH COMMERCIALLY AVAILABLE ve - ?—
LIGHT EMITTING DIODE DISPLAYS - = )
v NOTE:
v TEST ANY COMBINATION
Voo ss OF INPUTS
-~
MONSANTO MAN 3 Voo MONSANTO MAN 1 7cA308l o IMANT [ 92C5-27441R!
OR_EQUIVALENT OR EQUIVALENT OR EQUIV. | L1 i
{LOW POWER) Voo Ig 1/7 CA3082 v | Fig. 16 — Input voltage.
— OR EQUIVALENT ‘b | |
b
A _ |
A : MY e A I Lo | v
coao268/ (| i | A | .
cLock O—{0040338 | |- ; RS | | = I : : T
] A I
INHIBIT SEGMENTS r j | }I—N~| | < : : | | INPUTS
reser & r p Vool —I—;F | | Rl : Voo NOTE:
o 1 { | ! G | T . \0_@__ MEASURE INPUTS

1 é"ss i . : s o SEQUENTIALLY,

P - TH Vpp AND Vss:
Vpp23.5V = | I | VDD 25V (MIN) L Ves - lgNBlioECT ATI). uNuség
IF®5mA/SEGMENT RS | | | Ig20.4mA INPUTS TO EITHER

_100% DUTY CYCLE I | If2 12 mA/Seq.(i00 %DUTY CYCLE) = l Vpp OR Vgg-
R=Vp-Vpe-Vr (LED) ! | | Bdc (MIN) 230 g
TLED  where Vp = INPUT PULSE L VCE (SAT) 0.5V Ss
VF* FORWARD DROP R=Vpp-VeE (saf)~VF (LED) s2¢s-27402

92CS-31708

Iieo
WHERE Vg = FORWARD DROP ACROSS DIODE

107

88 - 96
(2.235-2.438)

| (0102

|

T025%4) 64 -12 R
(2.642 - 2.845)

Dimensions and pad layout for CD40268.

92CS-31700R!

Dimensions 1n parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are i muls (10~3 inch).

=

92CS-31709
Fig. 17 — Input current.

88-96
(2.235-2.438)

4-10
10:102-0.254)

=112
(2.642-2.844)

92CS-~32207 |

Dimensions and pad layout for CD40338.

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, 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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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)

\u
10F7
Voo SEGMENTS "
, l INCANDESCENT READOUTS
2, RCA Numitron DR2000 Series
TUBE REQUIREMENTS
CD40268/ =
cLock pontens e V=356V
- 17 CA3081 'T =24 mA Segment
INHIBIT — | orEeQuiv.
7 SEGMENTS - ASSUMED DaoaguB
P TRANSISTOR
RESET - vr CHARACTERISTICS @ V5 = 10V (min.)
B Bdc (min) 2 25 Vo0 S 2v
— Vss Veg(sar) € 0.5V I7 =8 mA (min.)
VIl
Npp = 8V (min TSV TO6V
- Ig = 1mA (min.) CDAB48UB
1T = UmA(min) g Vg = 10V (min)
1/6 CD404gUB I Vo"0" S 0.6V
I7 = 8 mA (min.)
LOW-POWER INCANDESCENT READOUTS %SAL;J“S?TOR
PINLITES INC-Series O and R CHARACTERISTICS @ VCC =6V (min.)
TUBE REQUIREMENTS V1(V) mA/Segment SRR "
Bde (min.)2 30 Vo0 1V
0-03-15 15 8 Veg(sar)s 0.5V °
0-04-30 3 8 Celsar) 17 = 5mA (min.)
0-06-30 3 8 Vee 2 3.5V (min.) VT15V TO35V
R-R3-20 2 43 Ig 2 0.25 mA (min.) T -
R.A430 a 43 IT S 7.5mA (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.

WITH Von =18V MEDIUM BRIGHTNESS

voo vy =10V oC Vppy N LOW AMBIENT LIGHT BACKGROUND
_ _____'DD "w|LL RESULT. THE POINT OF NO
VoF7 NOTICEBLE GLOW IS Vorf & 4.5V
SEGMENTS
€D40268B/
cLook | Coosss. C 040338
INHIBIT - O
7 SEGMENTS | [— CLOCK:
RESET - 135y INHIBIT 7
- LOGIC MENTS
1 = VOLTAGE SE6
- ivis RESET

NEON READOUT (NIXIE TUBEA) =

1. Alco Electronics — MG19 R Vss

2. Burroughs — B5971, B7971, B8971 845V

TUBE REQUIREMENTS V(Vdc) mA Segment = 1.6V

LOW VOLTAGE VACUUM FLUORESCENT AC OR DC

AlcoMG19 . . . . . . 180. ... 05 READOUTS

BurroughsB5971. . . . 170 . . . . 3 . =

Burroughs B7971,88971. 170 . . . . 6 1. Tung-Sol DIGIVAC S/G § Type DT1704A or DT1705C

4 (Trademark) Burroughs Corp.
TRANSISTOR CHARACTERISTICS
Leakage with transistor cutoff — 0.05 mA

V(BRICER + + - + « >VT
Bdc (min.) > 30 92CS-31710

2. Nippon Electric (NEC); Type DG12E or LD915
TUBE REQUIREMENTS: 100 to 300 uA/segment
at tube voltages of 12 V to 25 V depending on
required brightness Filament requirement 45 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-CD40278B 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 CD40278B 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 CD4027B 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 10 V

Standardized symmetrical output characteristics

100% tested for quiescent current at 20 V

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
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

92¢s-1mi87RI

Functional Diagram

suffix). o2 —1e Vop
MAXIMUM RATINGS, Absolute-Maximum Values: coc2 % o
DC SUPPLY-VOLTAGE RANGE, (Vpp) RESET2 4 CLOCK !
(Voltages referenced to Vgg TEMMINAN) .......ueneeeneeenetenieenieenieaneaieans -0.5t0 +20V ':g : :TSE"
INPUT VOLTAGE RANGE, ALL INPUTS ... -0.5to Vpp +0.5V sET2 7 "
DC INPUT CURRENT, ANY ONE INPUT ...ttt i eie e e ieaaeas +10 mA Vss 8 SETH
POWER DISSIPATION PER PACKAGE (Pp): TOP VIEW
For T = ~4010 +60°C (PACKAGE TYPE E) ... .ttuviiiiiitiiiiiiiieie i 92€5-24470
For Ty = +60 to +85°C (PACKAGE TYPEE) ...
For Ty = -55t0 +100°C (PACKAGE TYPES D, F, K) ..ottt 500 mW \
For TA =+100 to +125°C (PACKAGE TYPES D, F,K) .......... Derate Linearly at 12 mW/°C to 200 mW TERMINAL ASSIGNMENT
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:
For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ................c..uuee 100 mW
OPERATING-TEMPERATURE RANGE (Tp):
PACKAGE TYPES D, F, K, H -55 to +125°C
PACKAGETYPEE .................. . -40to +85°C
STORAGE TEMPERATURE RANGE (Tgtg) .. vonvveennriinniiii -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 = 1/32 inch (1.59 £ 0.79 mm) fromcase for 10 s Max. ..........ccvevvuronnenns +265°C
RESET
t( 12) & {>c
TL T
M 2014) PRESENT STATE NEXT STATE
STIO)O"“ INPUTS  [lOUTPUT]| cL® OUTPUTS
Q Jlkls|r Q Q1T
—cD—Do-ot 18) 1ixlo]o o fl 7 Ii]o
xfo|ofo I _/_ 1{o
* of[xjojofl o [[_/ fo]!
511 x[t|o]o vl e
x|xfofo x I\ @— NO CHANGE
X|xi1lo X X 1o
VDD X fx[of X x 1
* SET X xpipt X x [N
190 |’>v T cL tg?:g %EE‘?’?E&E:‘LL 92CM-2755IRI
»* CLOCK l: I [ I X 0w 1 caRE
303)
*ALL INPUTS ARE v
PROTECTED BY Ss

C€0S/MOS PROTECTION
NETWORK

Fig.1 — Logic diagram and truth table for CD40278 (one of two identical J-K flip flops).
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RECOMMENDED OPERATING CONDITIONS at T = 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 VbD Packages UNITS
(V) Min. | Max.
Supply-Voltage Range _ 3 18 v
(For T p = Full Package Temperature Range)
5 200 -
Data Setup Time 10 75 — ns
15 50 —
5 140 -
Clock Pulse Width 10 60 - ns
15 40 -
5 35
Clock Input Frequency (Toggle Mode) 10 dc 8 MHz
15 12
5 - 45
Clock Rise or Fall Time t,CL", 14CL 10 - 5 us
15 - 2
5 180 -
Set or Reset Pulse Width 10 80 - ns
15 50 -

If more than one unit is cascaded in a parallel 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
time of the output driving stage for the estimated capacitive load.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
5

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

-5

1 -0
AMBIENT TEMPERATURE (Ta)* 25°C THFHHHE
TP fe s aaasa nanss
HHHHHHH
GATE - T € VOLTAGE (Vgg)* -5 V:

<

™

<oy

OUTPUT HIGH (SOURCE) CURRENT (I on)—mA

QUTPUT HIGH (SOURCE) CURRENT (L o)~ mA

.92C5- 2432083

Fig.4 — Typical output high (source)
current characteristics.

;w
INPUTS

-
Voo . NOTE
o @ MEASURE INPUTS
o SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vs

- CONNECT ALL UNUSED

INPUTS TO EITHER

T Vop OR Vs

Vss

92¢5-27402

Fig.7 — Input current test circuit.

92cs-24321R2

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

v}n
INPUTS

-~

Vin -

o -
°

vie -]

-]

OUTPUTS
=

-
Lo +,
-
fam

NOTE .
TEST ANY ONE INPUT,

WITH OTHER INPUTS AT

VDp OR Vss-

92CS- 2740081

Fig.8 — Input-voltage test circuit.

CD4027B Types

[AMBIENT TEMPERATURE (Ta)e 25 °

OUTPUT LOW (SINK) CURRENT (I —mA

)
T
1
1
)

sans

[
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
9252431883

Fig.2 — Typical output low (sink)
current characteristics.

AMBIENT TEMPERATURE (13)+25°C
<
€
!
(s
k3
= 12 GATE - VOLTAGE (Vi
&
H
3
3
3
H
ER 1oV
3
-4
=
2
3
5 2 ;
o 1as
H
H
s

o
DRAIN-TO-SOURCE VOLTAGE (vps)—V
92c8-24319m1

Fig.3 — Minimum output low (sink)
current characteristics.

AMBIENT URE (T4 1225°C
INPUT 1, =t§220ns | |
LA T
/A
AL,
—— 3/ mas
. ,A,_éll \o/z;_,,.
Ay AT T
17 SARma NN
A
1 L L Lh
i i
9 €= 50pF ——— _| [ 1|
| AL L AL | CL=|5PF ———=
2 468 2 468 2 468

2 4868 2.468
1o lO,INPUT F&g;UENCV(fO? H: 10
o7 92Cs-36475

Fig.6 — Typical power dissipation vs. frequency.

Voo

Voo t

INPUTS

(oo

Vss
92CS- 2740IR1

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 | VbD +25
V) | (V)| (vi| —55 | —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 A
Current — |o35] 15| 4 | 4 |120[120] - |oo02] a4 |*
Ipp Max. - 0,20 20 20 20 600 | 600 — 0.04 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 [ 156 1.1 0.9 1.3 2.6 —
1oL Min. 1.5 0,15| 15 4.2 4 28 | 24 34 6.8 =1 ma

Output High 4.6 0,5 5 —0.64/—0.61|—0.42]—0.36| -0.51] -1 —
(Source) 2.5 0,5 5 -2 |-18|-13 |-1.156{-1.6 | -3.2 —
Current, 9.5 0,10 10 | =16 |-15|—-111]1-09 [ -1.3| -26 —

IoH Min. 135 |015| 156 | 42| 4 |-28|-24|-34| —-68 -

Output Volt-
age: — 0,5 5 0.05 - 0 0.05
Low-Level, — 0,10 10 0.05 — 0 0.05
VoL Max. — 0,156| 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 —

VoH Min. - 0,15 15 14.95 1495 15 -

Input Low 0.5,4.5 = 5 1.5 — — 1.5
Voltage, 1,9 — 10 3 — — 3
ViLMax. 15,135 - 15 4 - - 4 v

Input High 054.5 — 5 3.5 3.5 —_ —
Voltage, 1,9 — 10 7 7 — —

ViH Min. 15,135 - 15 1 n - -

Input
Current, — lo18| 18 | +0.1 [#0.1 | #1 | =1 — |+10-5{20.1 | paA
Iy Max.

Dimensions in millimeters are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (10™°).

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 angle of

40 ’ 60-68 cleavage may vary with respect to the chip face for
(1.524-1.727) different chips. The actual dimensions of the isolated

chip, therefore, may differ slightly from the nominal

30 dimensions shown. The user should consider & tolerance

of —3 mils to +16 mils applicable to the nominal
dimensions shown.

o -

|‘_ 4-10
(0-102-0.254)

Lo (2.07097:2.209) gl Dimensions and Pad Layout for CD4027BH

92CS-35059
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CD4027B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C; Input t,, t¢ = 20 ns, ATURE (T3
CL =50 pF, R = 200 k{2 H it
- L mlﬂ!lﬂﬂlllﬁﬁlﬂilllillilﬁi
z §BdﬂllllﬂlIﬂmﬁﬂHﬂillilllllliilﬁ!Iﬂﬂlilllilm
LIMITS H mm .&ili!ﬂii*‘mﬂlﬂdilliﬁﬁmid H!l!*
CHARACTERISTIC VoD All Packages UNITS g gg;g “ﬂ e
- - 113
(V) Min. | Typ. | Max. ?, gﬁﬁﬁﬁi
Propagation Delay Time: 5 - 150 | 300 S o
= g
Clock to Q or Q Outputs 10 - 65 130 ns ]
tPHL tPLH 15 - 45 90 %
5 B 150 300 ° LO ?) CAPACGI?TANCE% ] IFOO
_ % _
Setto Qor Resetto Q tp 10 - 65 130 ns e azcs-2rss2
15 — 45 90 Fig.10 — Typical propagation delay time vs.
load capacitance (CLOCK or SET
_ 5 — | 200 | 400 to Q, CLOCK or RESET to Q.
Setto Qor Resetto Q tpyy 10 - 85 170 ns
15 — 60 120
5 - 100 200 'Is
Transition Time tTy(, tTH 10 - 50 100 ns :t' 2
15 - 40 80 3
Maximum Clock Input 5 35 ’ - g
Frequency# (Toggle Mode) 10 8 16 - MHz Iz
foL | 15 12 24 - g
5 - 70 140 5
Minimum Clock Pulse Width tw 10 - 30 60 ns %
15 - 20 40
LOAD CAPACITANCE (Cy ) —pF
Minimum Set or Reset Pulse 5 - 90 180 .
Width t 10 - 40 80 ns Fig.11— Typical propagation delay_time vs.
I w load capacitance (SET to Q or
15 - 25 50 RESET to Q).
5 - 100 200
Minimum Data Setup Time tg 10 - 35 75 ns [~ AMBIENT TEMPERATURE (T5)-25%C
15 - | 25 | s0 A
5 - - 5
Clock Input Rise or Fall Time 4 .
. . 10 - - 5 us 3
rCL- 'fCL 15 _ _ 2 §
Input Capacitance Cj - 5 7.5 pF %
g
# Input t;, t = 5 ns. g
Voo 0.1uF SUPPLY vofms (vw)—sv ®
p ( 92CS-26392R2
= Fig.12— Typical maximum clock trequency vs.
(D =1L5°° . supply voltage (toggle mode).
n
50 pF
" 16 F
2 15— 300
= [soeF 3 14
I 4 13 sopFa =
= e 12 l
6 11—
7 10—
8 °
4 PULSE'
GEN

92CS-3606!

Fig. 13—Dynamic power dissipation test
circuit.
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CMOS

BCD-to-Decimal Decoder

High-Voltage Types (20-Volt Rating)

The RCA-CD4028B 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 Oto 7

Features:

® BCD-to-decimal decoding or binary-to-octal decoding
® High decoded output drive capability
m “Positive logic” inputs and outputs. . . .

..... decoded outputs go high on selection

= Medium-speed operation. . . .

tpHL. tpLH =80 ns typ) @ Vpp =10V

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

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

= Noise margin (over full package-
temperature range):

1VatVpp= 5V

3-817
BINARY

8co
INPUTS |

INPUTS T

s s

|

Voo
16
il BUFFERED
ol OCTAL
s OECODED
A ' ouTPYTS
2 (10F 81
s D
L
e~ | | 8urreren
sH-| | oEcimaL
4 6 DECODED
, E ouTPUTS
o M (roF 101
o2
8
vss
925
CD4028B

FUNCTIONAL DIAGRAM

if D = "“0". High drive capability is provided
at all outputs to enhance dc and dynamic
performance in high fan-out applications. -

2VatVpp=10V
25V at VDD =15V
5-V, 10-V, and 15-V parametric ratings

The CDA4028B-Series types are supplied in = Meets ?" requirements of JEDEC

16-lead hermetic dual-in-line ceramic pack- Tentative Standard No. 13A, “Standard

ages (D and F suffixes), 16-lead dual-in-line s"ef"f'cat'°"s f°'_Deff"Pt'°" of ‘B

plastic packages (E suffix), 16-lead ceramic Series CMOS Devices

flat packages (K suffix), and in chip form (H Applications:

suffix). % Code converslon = Indicator-tube decoder
® Address decoding— ory selection control

—— >0
*
A (10 }. d

—{ e

:?%»

%
Y

i
by
¥

{0

5)9

* ALL INPUTS ARE PROTECTED
| BY COS/MOS PROTECTION
k————- A NETWORK,

3 ry

92CM- 28672

Fig. 1 — Logic diagram.
Vss
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 ...t iiiiiiiieiiiieiaieneaannrieteeetacessoseoenenecans *+10mA
POWER DISSIPATION PER PACKAGE (Pp):

For TA =-4010 +60°C (PACKAGE TYPEE) ....iviniiiiiiiiiiiiiiiiiiniinecneetataeieirnearaanses 500 mW

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

For TA =-55to +100°C (PACKAGE TYPES D, F te e eseeatestaneserstestetttaatnaaaeatettaanasetn 500 mW

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

ForT A~ FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) .........cecveiuevacienencens 100 mW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H ottt et i e e eae -66to +125°C

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

At distance 1/16 £ 1/32 inch (1.59 = 0.79 mm) from case for 10 S MaxX. ......cvevrreiieinieieninuacnens +265°C

a —ie

2 —2

0 —3

7 —a

9 —s

5 —e

6 7

Vss ]
92CS-24471

Top View
TERMINAL DIAGRAM

TABLE | - TRUTH TABLE

DCBAJ01 23456789
0000(1000000000
0001/0100000000
0010/0010000000
00110001000000
0100/0000100000
01010000010000
1100000001000
01110000000 100
100000000000 110
1001000000000
1010/(0000000000O
10110000000000
1100/0000000000O0
1101/0000000000
1110/0000000000
11110000000000
I = HIGH LEVEL 0=LOW LEVE

L
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RECOMMENDED OPERATING CONDITIONS [ JAMBIENT TEMPERATURE (TA1+25°C- T
b I :
For maximum reliability, nominal operating conditions should be selected so that ‘Ié H L
operation is always within the following ranges: Byl ! pat i
E -SOURCE S1EI5 V.
st 2ges
CHARACTERISTIC LTS uNITS £ H
MIN. MAX. F3 :
IR
Supply-Voltage Range H i 1
(For Tp = Full Package H 1 ; s il
Temperature Range) 3 18 \Y H su R .' e =1 . . 1
TR ﬁf i;f R IR
11t T t 1884 SE8SEEENEE00ES
o s 10
STATIC ELECTRICAL CHARACTERISTICS ORAIN-TO-SOURCE V°‘"GE‘V°5’_V PR
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 |VDD +25 [ [AMBIENT TEMPERATURE (T5)+25°C © M
(V) (V) | (v) | =55 | —40 +85 | +126 | Min. | Typ. | Max. cotdotaatealon
Quiescent Device - 05| 5 5 5 150 150 - 0.04 5 f
Current, - Joqo[ 0] 10 [ 10 [300 [300 [ - | o00a] 10 A 3
'DD Max. — |05 | 15] 20 | 20 | 600 [600 | - | ooa | 20| ¥ 3 CATE - To SQuRCE vouTa
- 0,20| 20 100 100 3000 | 3000 - 0.08 100 :5,
Output Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - g ,
(Sink) Current 05 |o10|[ 1w |16 |16 [ 11 | o9 |13 ] 26 [ - x
oL Min. 2
1.5 |015] 15 | 42 | a 28 | 24 |34 | 68 | - s
Output High 46 | 05| 5 |-064/-0.61|-042|-0.36]|-0.51 V| - | mA 52 ﬁv TR I | H
(Source) 25 | 05| 5 | -2 |-18 |-13 |-1.15]-16 | -32 | - g rH BRI “” rii ]. i HH
Cl:g:‘n'(\}"n 95 0,‘0 10 1.6 |-15 ) ~09 [-13 ~2.6 — DRAIN-TO- sounc: VOLTAGE (Vps)—V o
) 135 |015| 15 |-42 | -4 | -28 | -2.4 |[-34 | -68 | — Fig. 3 — Minimum output low /smkl
Output Voltage: - 0,5 5 0.05 - 0 0.05 current characteristics.
'-‘:I“Ste;";;; - Joio0| 10 0.05 - 0 | o005
- 0,15| 15 0.05 - 0 0.05 v _
Output Voltage: - 05| 5 4.95 295 | 5 = 2 [AMBIENT TEMPERATURE (T )25
. 1
ngh-Le.veL - 0,10| 10 9.95 9.95 10 - E3
VoH Min. — Joas[ 15 14,95 1495 15 | - 2300
2
Input Low 05.45]| — | 5 5 — | = Trs =
Voltage, 1.9 _ 10 3 _ — 3 2 GEW': eV - H
ViLMax e 38 — [ 15 a — = | a 2 surrLY O e T
Q H
Input High 05.45] — | 5 35 s <= | =]V . :
Voltage, 1,9 - | 10 7 7 — _ 5 10
. v
VIH Min. 15,135 — | 15 1" 1 - - é & t
Input Current _ 3 } 1
1IN Max. - 018| 18 | 201 [ t0.1 | 21 21 | = [2107°5] 00| pA OO 2L (¢ 50,70 80 0 oo
92Cs-29411
Fig. 4 — Typical propagation delay time as
a ion of load .
DYNAMIC ELECTRICAL CHARACTERISTICS at T =25°C, C| =50 pF,
Input t.t = 20 ns, RL =200 kS muun-m soun:z VDLTAGE lvns)—;l
[AMBIENT Tzwem‘ruaz(n) 25°C TR
B
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS Ly ¢ VolTact (Voo SvEEH T 3
Vpp (V) Typ. Max. H b : : :'x?
TR 5
Propagation Delay Time: 5 175 350 ns EsH E
tPHL. tPLH 10 80 160 T 2
15 60 | 120 = ESEss ¢
b . o
5 100 200 s ? H
Transition Time 10 50 100 ns DT :
t 15 40 : SHEHETHIE H
THL- tTLH 80 AT T
Input Capacitance, Cjy - 5 75 pF s it i

Fig. 5 — Typical output high (source)
current characteristics.
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TABLE !l — CODE CONVERSION CHART

Fig. 8 — Typical transition time as a

20

40 60 80 100
LOAD CAPACITANCE (C|)—pF

92¢5-24322

function of load capacitance.

NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vss:
CONNECT ALL UNUSED
INPUTS TO EITHER

Vpp OR Vss-

INPUT CODES
Hexa- Decimal
Decimal
(]

INPUTS x 3; - OUTPUT NUMBER

e EA AR

o2 o | % [Re [%|&
DCB A|lv¢n|co|uw |wol<|«|0 1 2345678 9101112131415
000O0| OO 0(0j]1 000000000000000
0001 1] 1 1{1]/0100000000000000
0oo010| 2|3 0 [2/2]0 01 00000000000O00O0
0011] 3/]2)J0[3 ]3] |]0001000000000000
o100] 4/7]1/4 |4/ ]10000100000000000
0101] 5| 6|2 3J0000010000000000
0110] 6| 4]3]|1 40000001000000000
0111] 7|/5]4]2 0000000100000000
1000} 8|15]5 0000000010000000
100 1] 9|14]6 50 00 0000001000000
1010Q10/12]7|89 6|0 000000000100000
101 1] 171|138 5| ]J0000000000010000
110012 8|]9|5 |6/ ]0000000000001000
11011139 6 |7/71000 0000000000100
1110)14|1 8 |8/8J0 0000000000000 10
1111] 15|10 7 19|90 0 0000000000000 1
2 v,
I 00
e t
r INPUTS |
.i-"' Voo -
ﬁ o‘o—{:)-»«
z Vss -
- -
3
E
z
-

92¢5-27402

Fig. 9 — Input current test circuit.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
18 s

T

T

OUTPUT HIGH (SOURCE) CURRENT(L OH)—mA

c3-24321R2

92
Fig. 6 — Minimum output high (source)
current characteristics.

AMBIENT TEMPERATURE (Tp) =25
1 7
% | vabd A
y ) z
L &
: 3
< \qo"}’é o
z
2 0% <A
a 1075 O
Z1 7
L ST v
8 o1& A
EE 4%
=, 7 / Ci =30pF
210 47 =15pF
[ ara
A
/ A
vV
©
4 4
1 10 *

10° 10°
INPUT FREQUENCY (f)—kHz
92Cs-29412

Fig. 7 — Typical dynamic power dissipa-
tion as a function of input
frequency.

TYFICAL APPLICATIONS
/

Voo

500 uF

c =

ERNR: RO Iy

92C5-29416

Fig. 10 — Dynamic power dissipation

test circuit.

Voo
INPUTS ouTPUTS
-] =
Vin -] -
N = L <
°
viL -] . <
—-— - =
! NOTE.

TEST ANY COMBINATION

V.
ss OF INPUTS

92C5-27441R)

Fig. 11 — Input voltage test circuit.

Voo

o t

INPUTS

Vss
9¢CS 2T40IRI
Fig. 12 — Quiescent device current
test circuit.

weuTS
1/6 CD40698
A B c 0 A 8 < o
€D40288 €D40288
01234567839 01 234567839
[TTITIT™ [TTITTITT
01234567 8310112131415
16 OUTPUTS
o2Cs- 20414

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 CD40288B to select a partic-
ular output. For example: in order to get a
high on output No. 8 the input must be
either an 8 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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M
s TUBK REOUIREMENTS
20— I WA S Type V7 Vi | mAmerar
—7 Burroughs B4081 170 14
cO— —6 B4336/718 170 2
o —5 84032 170 14
INPUTS 040268
80— —a 84021 120 |14
¥ _g TRANSISTOR CHARACTERISTICS
—1 Leakage with transistor cutot! -, 0 05mA
—o. VigRicEo < 70V
R 92cs- 29413
(Trademark ) Burroughs Corp.

Fig. 14 — Neon readout (Nixie Tube®) display application.

INPUTS
p—
INHIBIT
AR o 0 SELECTION)
aBCc 0 S
cD40288

0123456789

[
1
I
) 0
€D40288B

*1/6 CD40698 64 OUTPUTS(SELECTED OUTPUT iS HIGH)

92CH-29415

Fig. 15 — 6-bit binary to 1-of-64 address decoder.

54) 73-g|
(1.855-2.057)

0_
l|_ FToich 52

>
92CS-35058

CD4028BH
DIMENSIONS AND PAD LAYOUT
The photographs and dimensions of each CMOS chip

Dimensions in parentheses are in millimeters and are reprasent a chip when it is part of the wafer. When the
derived from the basic inch dimensions as indicated. waler is separated into individual chips, the angle of
Grid graduations are in mils "0_3 inch). 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 applicable to the nominal
dimensions shown.
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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 allows
information on the JAM INPUTS to preset
the counter to any state asynchronously with
the clock. A low 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
isinhibited 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 BI-
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-clocking allows for
longer clock input rise and fall times.

The CD4029B-series types are supplied in
16-lead ceramic dual-in-line plastic pack-
ages (Esuffix), 16-lead ceramic flat packages
(K suffix), and in chip form (H suffix).

CDA4029B Terminal Diagram

-PRESET ENABLE ] Voo
Q4 2 cLock
JAM 4 3 Q3
JAMI 4 Jam3
CARRYTN 5 JAM 2
Qi 6 Q2
CARRYOUT 7 UP/DOWN
Vss 8 BINARY/DECADE

92C$-24472R1

Features:

m Medium-speed operation . . . 8 MHz (typ.)

@ CL =50 pF and VDD—VSS =10V

Muliti-package parallel clocking for synchronous

high speed output response or ripple clocking

for slow clock input rise and fall times

“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
m 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"

pplications:
® 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

PRESET
ENABLE

JAM
INPUTS Vpp

5

BINARY /
DECADE 9

UP/DOWN 10

1234
CARRY IN | 4&2&3131 3
(CLock
ENABLEY )
9

CLOCK

EJ

B

o
S

B
&

’ T 1 l
Slb
=3 BUFFERED
< OUTPUTS

o
£

&
a

92CS-17190R3

CD4029B

FUNCTIONAL DIAGRAM

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

CHARACTERISTIC Vpp UNITS
(V) Min. Max.
Supply-Voltage Range (For T = Full Package-
Temperature Range) - 3 18 \
Setup Time tg: 5 60 B
c 10 20 -
arry-In
15 12 -
5 340 -
U/D or B/D 10 140 —
15 100 - ns
5 180 -
Clock Pulse Width, ty, 10 90 —
15 60 -
5 130 -
Preset Enable 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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MAXIMUM RATINGS, Absolute-Maximum Values: [ ameient TWPER““"ETT.A’K'ZS'C I !
DC SUPPLY-VOLTAGE RANGE, (Vpp) 1 U i
(Voltages referenced to Vgg Terminal) .........ooviiiiiiiiiiiiiinininineiiennnennns -0.5to +20V L ‘ H{) J ‘ l
INPUT VOLTAGE RANGE, ALL INPUTS . -0.5toVpp +0.5V L TE-TO-SOURCE VOLTAGE (Vgs)*I5V
DC INPUT CURRENT, ANY ONE INPUT ...ttt ittt ittt et teeteeeeee e eneeninis +10 mA £ L T T i
POWER DISSIPATION PER PACKAGE (Pp): AR il I i
For Ty =-4010 +60°C (PACKAGE TYPEE) ....uiiviviiniiiiniintiinienieatenieeananns 500 mW 3 200t ‘ > ] S 7
For Tp = +60to +85°C (PACKAGE TYPEE) ............... Derate Linearly at 12 mW/°C to 200 mW H o !
For Ta =-55t0 +100°C (PACKAGE TYPES D, F, K) 500 mW z * ¥ ‘,,—----"'T 1
For Ty =+100to +125°C (PACKAGE TYPES D, F,K) ....... Derate Linearly at 12 mW/°C to 200 mW o ol . HiH
DEVICE DISSIPATION PER OUTPUT TRANSISTOR g 7 HH
For T, =FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ..........c.covueus 100 mW 3 i KAt .
OPERATING-TEMPERATURE RANGE (Tp): ] HiHY
iﬁgﬁ:gi ngEsE [ N -5§ (;c:;:gg:g 0 o soure Yoot a1y o
STORAGE TEMPERATURE RANGE (Tstg) -65 to +150°C Fig. 1 - Typjcal Ofn;_)ul low (sink) current
LEAD TEMPERATURE (DURING SOLDERING): characteristics.

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

[AMBIENT TEMPERATURE (T4)=25°C

ol —mA

ém N
STATIC ELECTRICAL CHARACTERISTICS R j: W H
LIMITS AT INDICATED TEMPERATURES (°C) 3 Z, (L1 H oy H
2 o 88
CHARAC- CONDITIONS | values at-55, +25, +125 Apply to D, F, K, H Packages | | 3 e i
TERISTIC Values at —40, +25, +85 Apply to E Package T 5 A HHH
v, v Vv +25 S 3° jastathd I
0 IN [VDD il :
(\Y] (V) | (V)] —55 | —40 +85 |+125 | Min. | Typ. |Max. AN~ T0- SOURGE. VOLTAGE osl—v -+ 4siuss
— 0,5 5 5 5 150 150 | — 0.04 5 Fig. 2 — Minimum output low (sink) current
Quiescent haracteristics.
Device — [oaol 10| 1o] 10| 300[ 300[ - [ 004] 10|, charactenstics
?u”e“';;;( - 0,15 15 20 20 600| 600 | — 0.04 20 DRAIN-TO- SOURCE VOLTAGE (Vpg)—V
oo — o20] 20 | 100] 100 | 3000 3000] = | o0.08] 100 T vERERTORE T e
0.4 05| 5| 064| 061 | 042 036| 051 1| - N Merirtvo . 3
Output Low . t 3
(Sink) Current| 0.5 010| 10| 16| 15 1.1 09| 13| 26| - g
foL Min. 15 |o01s5]| 15| 42 a| 28] 24| 34 e8| - g
) 4.6 05| 5 [-0.64(-0.61 | -0.42|-0.36 [-0.51 1| - |mA it o5 HitH-208
Output High T H
(Source) 2.5 05| 5 -2\ -18| -13|-1.15| —16| -32]| - :
Current, 95 |o010| 10| -16] —1.5| —1.1| 09| —1.3] -26| — - :
loH Min. H H 5
135 |015| 15 | -4.2{ -4 | -28| -24| -34| -68]| - T £
8 o
Output Voltage:| 0.5 5 0.05 — 0]0.08 . et 2asc0ms
Low-Level, — 0,10 | 10 0.05 - 0(0.05 Fig. 3 — Typical oyr{)ut high (source) current
VOL Max. B 015 15 005 B oloos v characteristics.
Output _ 0 5 5 4 95 4 95 5 _ DRAIN-TO-SOURCE VOLTAGE {Vpg)--V
. . . ~15 -10 -5 0
Voltage: _ E 995 10] - AMBIENT TEMPERATURE (Tals28 C T T
High-Level, 0.10] 10 9.95 H T 3
Vo Min. - 0,15 | 15 14.95 14.95| 15| - L H L
o
0545 - | 5 15 - I L bl g
Input Low F 1 4
Voltage 1,9 - 10 3 _ — 3 i T £
ViLMax.  g135[ - |15 4 - - | 4|y il i g
Input High 054.5) - 5 35 35 -1 - H- Hal i L g
Voltage, 1,9 - |10 7 7 -1 - :
f M 2
ViRMin. 535l - | 1s 1mn 1 - - 5 | £
i 3
Input Current -5 sics-rasna
'lN Max. - 018 18 [+0.1 *0.1 & & - 10 0.1 uA Fig. 4 — Minimum output high (source) current
characteristics.
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Fig. 6 — Typical propagation delay times as a func-

tion of load capacitance (Q output).
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CLOCK FREQUENCY (fcy )= kHz
Fig. 8 — Typical power dissipation as a function

Fig. 10 — Timing diagram-binary mode.

of frequency.
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CD4029B Types

*
*

3 34 |-_ 1
CLOCK P —-—'—»'up/powu"

moo o »

"CLOCK DOWN"

D40N
I_ QUAD 2 INPUT NAND GATE _J

92CS-17195R2

Fig. 11 — Conversion of clock up, clock down
input signals to clock and up/down
input signals,

H
1 The CD4029B CLOCK and UP/DOWN inputs
« are used directly in most applications. In
L applications where CLOCK UP and CLOCK
DOWN inputs are provided, conversion to
CONTROL Lose ACTION the CD4029B CLOCK and UP/DOWN inputs
BIN/DEC | BINARY COUNT can easily be realized by use of the circuit
(8/0) o DECADE COUNT -
19) in Fig. 11,
@ a S o | bown count
CD4029B changes count on positive transi-
PRESET ENABLE JAM IN .
o o NO JAM tions of CLOCK UP or CLOCK DOWN
NO COUNTER inputs. For the gate configuration shown
ADVANCE AT POS >
ERRTH 5 | CLOCK TRANSITION below, when counting up the CLOCK DOWN
(CLOCK ENABLE) | 0 ADVANCE COUNTER input must be maintained high and conversely
TRANSITION when counting down the CLOCK UP input
92cL-28675RI must be maintained high.
Fig. 9 — Logic diagram (cont'd).
1 1 1 1 ! ! 1 1 1 I + 1 1 I 1 1l l 1 1 1 ) ] 1
1. 1 ] [} 1 1 1 ] 1 1 L 1 1 1 1 1 1 1 i
CLOCK (CL) ,_|r‘||—\|"]|'|h|“||—||_|['|[||—|[‘|]"]'|[‘]| ipEpigigliy
B T A T T O A O N T A S B e RN
] ] 1 ] [l [} ] ! ] | 1 ] 1 1 1 1 1 1 I I ] I [l
UP/DOWN T R T EE N A N S (N SN M| B
R R R
1 1 | 1 ) ) !
Eigg:i I_l 1 1 ] ! Ll | 1 | | 1 ] 1 l I 1 I 1 | 1 1 I ]
| ] ! ! | [ ] | ] ! ] 1t ! | ! ] | ! ) |
ENABLE e e R R S R e
Jpod | 1 | i | 1 | ! | ' | 1 1 | | 1 | | 1 ] | |
|
O T T T T N N T T U U T AN N S S SO B o
| T ] | T [
O T N T N N (N S N S U HN N S A A N
I I 1 1 1 ] I 1 1 1 | ] ] 1 1 | 1 ] 1 | ] 1 |
Jg | | 1 ] | I ] | ] | ] | ! ] | | ! ! ] | 1 ) |
T
| [} 1 1 | | ] ] ] | ] ] | I ] | | ] | ] ] ¥ |
Q [ . [ - [ | 1 j Il L (- : |
1 [ ) 1 1 1 1 [ 1 ! ] I \ ]
Q2 : : | : | B : ! :l Tt :l [ S N | ]
1 1 [} 1 [} ] ! ! | | | | ! | | ] 1 | [l ! ! | |
03 I ] | ] ) 1 1 1 [ 1 | | [ 1 1 1] | | 1 | | ] ]
Lo [ | [ [ | ] i [ [ [ | [ |
Qq I_1 1 | | [ - L ] ! [ [ | | i |
I, ] ! ] | ] [ [l ! | | ] [ ] ] 1 ] ] | ]
T (o I
emRvouT T b My T S
i ] 1 I ] ] 1 1 | I I | | 1 I 1 I [ 1 1 I I
COUNT :0:|:2{3{4:5{6{7:8:9Is:7|6:5:4}3:2:|:o:o:9}6:7
L T T e e e O S R A |

92CM-I1TI93R3

Fig. 12 — Timing diagram-decade mode.
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CD4029B Types

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

Cp =50 pF, R =200 k2

CHARACTERISTIC TEST CONDITIONS LIMITS  |yniTs
I Vpp (V) | Min. [TypIMax
Clocked Operation
Propagation Delay Time: tpy .t 5 — 250 {500
0 Output PHL: tPLH ': — 13 f;g
1 —
5 — 1280 | 560
Carry Output 10 — 1130 260
15 - 95 | 190 ns
5 — 100 | 200
Transition Time: tTHL tTTLH 10 — 50 | 100
Q Outputs, Carry Output 15 _ 30 | 80
5 — | 90 |180
Minimum Clock Pulse Width, tw 10 — 45 | 90
15 - 30| 60
5 — — 15
Clock Rise & Fall Time, t,CL, t;CL** 10 - | - [ 15] ws
r f
15 - — 15
Minimum Setup Times, ‘S” “5) — [170]340 ns
B/D or U/D At
5 2| 4] -
Maximum Clock Input Frequency, fci 10 4 8| — MHz
15 55| 11| -
Input Capacitance, Cin Any Input _ 5| 75| pfF
Preset Enable
i . . 5 — 1235]470
Propagation Delay Time: tpy ., tpLH 10 — 100 200
QOutputs 15 — | 80]160
5 — |320] 640
Carry Output 10 - | 145|290
15 — [ 105 | 210 ns
5 — 65 | 130
Minimum Preset Enable Pulse Width, w 10 - 35| 70
15 - | 25| 50
Minimum Preset Enable Removal 13 — ‘gg 322
Time, trem* T3 — 201 80
Carry Input
Propagation Delay Time: tPHL. tPLH 5 — 170|340
Carry Output 10 ~ 1 70]140] ns
15 - | 50] 100
Min. HOLD Time 5 - | 25| 50| ¢
ty*** Carry In 10 - | 15] 30
15 - 112] 25
Min Set-Up Time 5 - |100]200) ¥
t*** Carry In 10 - | 35 70 l
15 - | 30| 60

* From Up/Down, Binary/Decode, Carry In, or Preset Enable Control Inputs to Clock Edge.

** |t more than one unit 1s cascaded in the parallel clocked application, t,CL should be made less than or
equal to the sum of the fixed propagation delay at 15 pF and the transition time of the carry output
driving stage for the estimated capacitive load. This measurement was made with a decoupling capacitor

(>1 uF) between Vpp and Vgg-

***Erom Carry In to Clock Edge

500 uF
T 16 Io Voo
02 15 feL T
3 14 0.4 uF
4 |5ﬂ:| =
5 k—i(—‘
6 (1]
L, 10|58
9
i
= 92CL-29722

Fig. 13 — Power dissipation test circuit.

Voo

INPUTS

92CS- 27401R1

Fig. 14 — Quiescent-device current test circuit.

Voo
INPUTS QUTPUTS
-
Vin - b
N =] L ._*@
° 7
Vi -] - T
-— [l -
! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92CS-27441R1
Fig. 15 — Input voltage test circuit.
;00
INPUTS
Voo . NOTE
%—@-— . MEASURE INPUTS
4 SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vsg
- CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vs

92527402

Fig. 16 — Input current test circuit.
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CD4029B Types

"PARALLEL CLOCKING"

UP/DOWN
PRESET >
ENABLE
UP/D PE U Jp V3 Jgq UPD PE 4 Jp J3 Jg UPD PE 4 Jp J3 g
— — — *-
I—o CI  cpeo2s €0.0—CT1 cp4o29 To Oo—Qt1. cb4o29 T.0—>
B/D CL Q Qp Q3 Q4 B/D CL O 0p 03 Qg B8/D CL Q Qp Q3 Q4
cLock l l l >
BINARY/.
DECADE >
* CARRY OUT lines at the 2nd, 3rd, etc., stages may have a negative-going glitch
pulse resulting from differential delays of different CD40298B IC’s. These negative-
going glitches do not affect proper CD40298B operation. However, if the CARRY ouT
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"

UP/DOWN >
PRESET >
ENABLE l l l l >

UPD PE Jj Jp J3 Jg UPD PE J| Jp J3 Jg UP/D PE 4 Jp J3 Ja
_L_C CI. cpao29 co. _[C TI. cD4029 ) _EO TI cpao2g CO.O—>
B8/D CL Q) Q Q3 Q4 B/D CL Q Q2 Q3 Q4 B/D CL Q Qp Q3 Q4
cLock ! 174 CD4OTIB /4 CD 40718 92CL-28676RI

BINARY/ N

DECADE >

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 c grounded.

Fig. 17 — Cascading counter packages.

o 10 20 30 40 50 70 80 90 100 108

s
N 1

60

84-92
(2.134-2.336)

L— 4-10
(0-102-0.250)

105-113 92CM-29723RI
(2.667-2.870) 1

The photographs and dimensions of each CMOS chip
Dimensions and pad layout for CD40298. represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
. . . . e cleavage may vary with respect to the chip face for
Dimensions in parentheses are in millimeters and different chips. The actual dimensions of the isolated
are derived (IOI" the pasrc inch dimensions as in- chip, therefore, may differ slightly from the nominal
dicated. Grid graduations are in mils (10~3 inch). dimensions shown. The user should consider a tolerance
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-CD4030B types consist of four in-
dependent Exclusive-OR gates. The CD4030B
provides the system designer with a means
for direct implementation of the Exclusive-
OR function.

The CD4030B 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).

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 T = -40 to +60°C (PACKAGE TYPEE) ........
For Tp = +60 to +85°C (PACKAGE TYPEE) ........

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

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

A
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
ForT
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPES D, F, K, H

PACKAGETYPEE .......oiiiiiiiiiiiiiinini e,

STORAGE TEMPERATURE RANGE (Tstg)
LEAD TEMPERATURE (DURING SOLDERING):

Features:

® Medium-speed operation—tpyy ), tpp 4 = 65 ns (typ.) at

Vpp =10V, C| =50 pF
® 100% tested for quiescent current at 20 V

® Standardized, symmetrical output characteristics

=5V, 10-V, and 15-\lparametric ratings

‘® Maximum inpuf 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'

................................ -0.5t0 +20V

... -05toVpp +0.5V

..................................... 10 mA

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

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

-55to +125°C
-40to +85°C
-65to +150°C

At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from case for 10S Max. ..........cvueerennn.n +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 Tp = Full Package
3 18 \Y
Temperature Range)

v
Voo o

2(59,12 O—§

B*—ln :
i

A*
146,8,13)

Vss
*INPUTS PROTECTED [ it
BY COS/MOS o
PROTECTION NETWORK
Y A

ss  92CS-30052

[n (]
s J
:}_—Qaluo.n) TRUTH TABLE FOR ONE OF
n FOUR IDENTICAL GATES

;q A B J

0 0 0

1 0 1

0 1 1

1 1 0

I = HIGH LEVEL

O =LOW LEVEL

Fig. 1 — Schematic diagram (1 of 4 identical
gates).

mBe
mBe
mpy
J-A%B M=G%H
K=c@® D L=EDF

Vss =7
Vpp*=l4
92CS-3008!
CD40308B
FUNCTIONAL DIAGRAM

I o "Moo o>
o el el el ol

Applications:

m Even and odd-parity generators and checkers
® Logical comparators

® Adders/subtractors

® General logic functions

TERMINAL DIAGRAM

Top View
—
A — 14 — Voo
B —2 13— H
J=AbB —3 12— G
K=c®p —4 I — M=G®H
"¢ —5 10 f— L=E®F
D —6 9 F
Vss — 7 8 E
TOP VIEW

92CS-24473R!
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CD4030B Types

STATIC ELECTRICAL CHARACTERISTICS . [ AMBIENT TEMPERATURE (TA1-25°
LIMITS AT INDICATED TEMPERATURES (°C) U TE
CONDITIONS | Values at-55, +25, 125 Apply to D, F, K, H Packages |y 3 Saaiassssdaat
CHARAC- Values at —40, +25, +85 Apply to E Package ' c T 0 SOURCE YOLTAGE (Ves1+i5
TERISTIC Vo Vin Vb w25 |
(V) (V) [(v) |-55 |—40 |+85 [+125 |Min. | Typ. |Max. |S H
Quiescent - 05] 5 I ! 30] 30 - [o0.02 1 H ses
Device - 0,101 10 2 2 60 60| — ]0.02 2|ual 5
Current, Ipp | = 0,15 15 a 24| 120 120 - |o002 4 3 oLy
Max. - 0,20 20 20/ 20| e00] 600 — | o004 20 s 5 i .
DRAIN-TO-SOURCE VOLTAGE (Vps)—V S,

o"s‘_pt“(‘) Low | o4 |os| 5| 064| 061| 042| 038| 051 1 | - s
él:?rent 0.5 0,10] 10 1.6 1.5 1.1 0.9 1.3 26 — Fig. 2 ~ Typical output low (sink) current
low Min. 15 Jois]| 15| 42 4| 28] 24| 34| 68 - characteristics.

— i — — — _ _ [ [AMBIENT TEMPERATURE (T)*25°C ||

Output High 4.6 0,5 5 |—0.64|-0.61|-0.42( -0.36| —0.51 1 mA m iy A
(Source) 2.5 0,5 5 -2 18] -1.3]-1.15| -1.6|-3.2 — ? L
Current, 95 |0,10] 10| —1.6] —15] —1.1] 09| —1.3]—26 5 e Hpe st
lon Min. 13.5 0,15| 15| —-4.2 —4| -28| -24( -3.4|-6.8 2 esfE + ATE "°'”‘ € (Vgs)*15V - 1H

€ BRI 1 isnadacases

Output Voltage: |~ 05| 5 0.05 - 0 |0.05 § 'c B T
Low-Level, - 0,10 10 0.05 — 0.05 % 75p oy

3z
VoL Max. — 0,15| 15 0.05 — -0 0.05 v S

Output Voltage:| — 05] 6 4.95 4.95 5 - 52 %

High-Level, - 0,10 10 9.95 9.95| 10 - | s ex 2
VOH M,n. _ 0 15 15 14 95 14 95 15 _ DRAIN-TO-SOURCE VOLTAGE (Vps)—V

Input Low 0545| — 5 1.5 - - 1.5 Fig. 3 — Minimum output low (sink) current
Voltage 19 - 10 3 — _ 3 characteristics.

Vi Max. 1.5,13.5 — 15 4 — — 4 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
- v AMBIENT r:ﬁ:nﬁrtins. (l’rA)‘-z‘s"‘;?éoHHerH-

Input High 0545| - 5 35 35| - - GATE-TO-SOURGE WOLTAGE (Vgs) s
Voltage, 1,9 - 10 7 7 - - ':g:
Vin Min. 15,135 — | 15 1 | - - o

I &
Input Current H oo
11N Max. - 0,18 18 | +0.1 | +0.1 *1 +1 — |+1075 | 20.1 {pA [t g
3
Fig. 4 — Typical output high (source) 9cusr-rent
characteristics.

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C; Input t,, t; = 20 ns, DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

Cy =50pF, R|_ =200 KQ AMBIENT rzu»‘snnunz_‘:m-z‘s"c;jgﬁ;ﬁ—ﬁi{

CONDITIONS A{r‘r‘-'x'%-‘s'édnr{zwxﬁ)'ﬂr‘ngp(}" S5V “é

CHARACTERISTIC VoD LIMITS UNITS i i 3

1 THH =

(V) Typ. | Max. ! i t = 3

HH B B : 33 -3

5 140 280 B4 ’:"' - f‘_ o3

Propagation Delay Time, tPLH. tPHL 10 65 130 ns Hsh T ] RieEs: é

15 50 | 100 it i ; HER

5 100 200 3322 i1 iH .

i : Easas it : 2

Transition Time, tTHL. tTLH 10 50 100 ns H % : h i 3

15 40 | 80 i ' e

Input Capacitance, CIN Any Input 5 75 pF Fig. 5 — Minimum output high (source) current
’ characteristics.
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AMBIENT TEMPERATURE (Tp)*25°C

H
L
x
-
r
2
x
£
H
F
g
:

[} 20 40 60 80 100
LOAD CAPACITANCE (Cy )—pF

925-24322

Fig. 6 — Typical transition time as a function of
load capacitance.
AMBIENT URE (Tp)*25°C
T
T
t
Hr
e
= o
1
ot
«5V =
(Noo!
Th|
LYV et a8
T
e
t H
gt oV I
as H 1T =
5
1T
1T T
ot fant
1t H
20 8 100

LOAD CAPACITANCE (C)—pF

92Cs-30053

Fig. 7 — Typic:al propagation delay time as a function

of load capacitance.

AMBIENT TEMPERATURE (Ta )= 25°C

LOAD CAPACITANCE (Cy )=30 pF

AY TIME (TpRL.TPLRI— ™

0 15
SUPPLY VOLTAGE (Vpp)—V

Fig. 8 — Typical propagation delay time as a function

of supply voltage.

0
92CS-30054

0 AMBIENT TEMPERATURE (T4)*25°C
|
Ry 4
= g
) /X
E
3 < D)
110’ o
o & & '
z L2 o //
2.
S0+
£ eF
F R i’
2
810 4
e £ LOAD CAPACITANCE (C) =50 pF
§ 2”7 ——CLtIS P
\ .
o
SE
2ol
(1o nal I U W A I O O S B A I B |
2 468] 2 468 2 468 2 468 2 468
10" [ 102 o*
INPUT (1) =kHz

Fig. 9 — Typical dynamic power dissipation as a

£

of input freq .

Voo

Voo T

INPUTS

(oo

Vss
92¢5-27401R1
Fig. 10 — Quiescent-device current
test circuit.

INPUTS
Voo NOTE

°\E ( :) > - MEASURE INPUTS
©° SEQUENTIALLY,

Vss - TO BOTH Vpp AND Vgs
- CONNECT ALL UNUSED
INPUTS TO EITHER
‘ Vop OR Vs
Vss

92¢s 27402

Fig. 12 — Input-current test
circuit.

k— 4-10
(0.102-0-254)

69-77.

T
INPUTS QuTPUTS
- -
Vin - .
Noa ] -
°
ViL - Lo
- fo- =
) NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92CS-27441R!

Fig. 11 — Input-voltage test
circuit.

500 uF
PULSE [—,
2 13|
Yer 3 12 4 TOwF
— a m jCL =
ep L
— 5 0 (s
— 6 9 CL
1T =T
“vss T
92CS-30085

Fig. 13 — Dynamic power dissipation test
circuit.

1.753-1.955)

92CS-35057

Dimensions and pad layout for CD4030BH.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (1 03 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
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 64-Stage Features:
Static Shiﬂ Register = :‘T;y\;tatic operation: DC to 12 MHz typ. @ Vpp—Vgs s
High-Voltage Types (20-Volt Rating) m Standard TTL drive capability on Q output .MODE 10lcONTROLY | 64 | 1a
® Recirculation capability RECIRC | oyt
® Three cascading modes: IN @
The RCA-CD4031B is a static shift register Direct clocking for high-speed operation cLack 2 sLoc g_": 7
that contains 64 D-type, master-slave flip- Delayed clocking for reduced clock drive requirements =
flop stages and one stage which is a D-type Additional 1/2 stage for slow clocks -
::;:T flip-flop only (referred to as a 1/2 = 100% tested for quiescent currentat 20 V DgtSEED
® Maximum input current of 1 uAat 18 V Vpp * 16 out
The logic level present at the DATA input is over full package-temperature range; 100 nA xcsl-;a4 R
transferred into the first stage and shifted at 18 V and 25°C L1218, 92652903981
one stage at each positive-going clock transi- = Noise margin (over full package-temperature FUNCTIONAL DIAGRAM

tion. Maximum clock frequencies up to

: X range)
12 Megahertz (pr:cal) gan F)e obtalnec.I. Be- 1VatVpp=5V
cause fully static operation is allowed, infor- 2VatVpp=10V
mation can be permanently stored with the 25VatVpp=15V INPUT CONTROL CIRCUIT TRUTH TABLE
clock line in either the low or high state. The . .
8 R 5 ti BIT INTO
CD40318 has a MODE CONTROL input >V 10V, and 15-V parametric ratings DATA | RECIRC. | MODE | "o o)
. . i m Meets all requirements of JEDEC Tenta-
that, when in the high state, allows operation . " .
in th ireulati de. The MODE CON tive Standard No. 13A, “’Standard Specifi- 1 X 0 1
in the rfecnrcu ating mode. The ) cations for Description of ‘B’ Series CMOS 0 X 0 0
TROL input can also be used to select be- Devices”’
tween two separate data sources. Register L. . X 1 1 1
packages can be cascaded and the clock Applications: X 0 ) 0
lines driven directly for high-speed qperation. @ Serial shift registers
Alternatively, a delayed clock output (CLp) u Time delay circuits .
is provided that enables cascading register TYPICAL STAGE TRUTH TABLE
packages while allowing reduced clock drive Deta cL Data + 1
fan-out and transition-time requirements. A
third cascading option makes use of the Q’ 0 .f 0
output from the 1/2 stage, which is available RECOMMENDED OPERATING CONDITIONS 1 _/"
on the next negative-going transition of the For maximum reliability, nominal operating " N NG
clock after the Q output occurs. This delayed conditions should be selected so that
output, like the delayed clock CLpy, is used operation is alwavs within the following ranges: )
with clocks having slow rise and fall times. LIMITS TRUTH TABLE FOR OUTPUT FROM Q
CHARACTERISTIC [ Max |UNITS (TERMINAL 5)
The CD40318B types-are supplied in 16-lead Soavvan Fam = -
hermetic dual-in-line ceramic packages (D upply-voltage ange Data + 64 CL Data + 64%
; . o (For Tp=Full Package-| 3 18 Vv
and F suffixes), 16-lead plastic dual-in-line 0 -\_ 0
. K Temperature Range)
packages (E suffix), 16-lead ceramic flat 1 '\ ]
packages (K suffix), and in chip form (H
suffix). X _/' NC
MAXIMUM RATINGS, Absolute-Maximum Values: 1= HIGH LEVEL 0= LOW LEVEL
DC SUPPLY-VOLTAGE RANGE, (Vpp) X = DON'T CARE NC = NO CHANGE
(Voltages referenced to Vgg TErMINAI) . .....ueeuurennneenionneenenineieenneanians -0.5t0+20V
INPUT VOLTAGE RANGE, ALL INPUTS -0.5to Vpp 0.5V
DC INPUT CURRENT, ANY ONE INPUT .\ttt iiteeiatenniaeaeaneaianas +10 mA
POWER DISSIPATION PER PACKAGE (Pp): RECIRCU-
For Tp = -401to +60°C (PACKAGE TYPEE) .........oiiiiiiiiiiiiiiiiiinns 500 mW DATA :—NA;L , 6 —v
For Tp = +60 to +85°C (PACKAGE TYPEE) .......... . Derate Linearly at 12 mW/°C to 200 mW cLin—2 15— oara i1
For TA =-551t0 +100°C (PACKAGE TYPES D, F, K) «viuiiiiiiiiiiii e 500 mW NC{ —3 14—
For Tp = +100 to +125°C (PACKAGE TYPES D, F, K) Derate Linearly at 12 mW/°C to 200 mW ] ; :: ke
DEVICE DISSIPATION PER OUTPUT TRANSISTOR o o=
For Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mW T—7 10 |— MODE CONTROL
OPERATING-TEMPERATURE RANGE (Ta): Vss —18 9r—=Clp
PACKAGE TYPESD, F, K, H -55 to +125°C TOP VIEW
PACKAGETYPEE ... cooiiiiiiiiiiiiiiiiiiians -40to +85°C NC= NO CONNECTION
STORAGE TEMPERATURE RANGE (Tgtg) -65to +150°C 9ece-s0esh
LEAD TEMPERATURE (DURING SOLDERING): TERMINAL ASSIGNMENT

At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10smax. ...................... +265°C
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CD4031B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C)
Values at -55, +25, +125 Apply to D, F, K, H Packages

AMBIENT TEMPERATURE (TA)®25*

63 IDENTICAL

<
13
]
]
CONDITIONS Values at —40, +25, +85, Apply to E Package UNITS g TE-T0-SOURCE VOLTAGE (Vo515 v
CHARACTERISTIC 395 z
Vo Vin VDD E
(V) (V) [ (V) [.~55 -40 +85 +125 | Min. Typ. [Max 3
Quiescent Device - ‘05| 5 | "5 ° 5 150 150, - 0.04 5 £°
Current, - 010[10 [ o | 10| 300 300 | - 0.04] 10f A z N
'pp Max. 0.15] 15 20 | 20| 600 | 600 | — 0.04] 20 E]
-
- 0,20 20 100 100 | 3000 | 3000 — 0.08 | 100 g
Output Low (Sink) 04 | 05| 5| 256 | 244 | 168 | 144 | 204 af - 3 sgiHES
ca"e"' 'ou Min. 05 |010] 10 | 64 6| 44| 36| 52| 104] - H | :
1.5 | 0,15 15 16.8 16 1.2 9.6 13.6 27.2 — DRAIN-TO-SOURCE VOLTAGE (Vps)—V. sacs-2unons
_ 0.4 0,5 5 0.64 0.61 0.42 0.36 0.51 1 - Fig. 2 — Typical output low fsink)
Q, Q. CLp 05 {0,10] 10 1.6 1.5 1.1 0.9 1.3 26| - current characteristics (Q sink
15 [015] 15 42 4 28 24 34 68| — mA current = 4X ordinate).
QOutput High (Source) 4.6 0,5 5 |-064 |-061 |-042 |-036 |-0.51 -1 - AMBIENT TEMPERATURE (Ta)=25°C
Current, gy Min. 25 | 05] 5 2 18] -13]-115 | <16 | —32] - <
Q.Q.a.co 95 |010] 10 | <16 |-15| -1 | —09 | -1.3 | —26] — i
R
135 [015] 15 | 42 4| 28] -24 | 34 | -68] - 5 tH
Output Voltage: - 05| 5 0.05 - 0{0.05 2 et et b e
Low-Level, - 0,10] 10 0.05 - 0]0.05 &
VoL Max. - 0,15] 15 0.05 - oloos| :
z
Output Voitage: - 05 5 4.95 4.95 5| — @ 7. -
High-Level, - 0,10f 10 9.95 9.95 10 — §
VoK Min, - 0,15] 15 14.95 14.95 15 - -
2
Input Low 0.5, 4.5 - 5 1.5 - — 1.5 g 24 5
Voltage 19 -0 3 - — 3 ° TH
Vi Max. 15,135 15 4 — — 4 \Y DRA!I.N-TO-SOURgE VOLTAGE (Vps)—V
Input High 0.5,4.5 5 3.5 3.5 — — 92C5 2431981
Voltage, 1,9 10 7 7 - - Fig. 3 — Minimum output low (sink)
VK Min. 1.5,13.5 -] 15 1" 1 - - current characteristics (Q sink
Input Current current = 4X ordinate).
Iy Max. 0,18{ 18 | *0.1 0.1 £ 1 - |#1075 201 HA DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
AMBIENT YEMFERATURE‘I(STA)-Zh’ l:llﬁ T '““—H{»5
I ebiibe Sa Ses e sase:
GATE-TO-SOURCE VOLTAGE (Vo] ?
= 5]
H -+ E
* Cea ™~~~ ~—~"Tw T T - T s &
=3
: -10v. at HH =
DATA 1IN H i b 33t R 3 2y
e {1 .3
& T I3 a
MODE CONTROL : T HET g
s
3
3

RECIRCULATE
(DATA 2 IN)

#* ALL INPUTS ARE
— PROTECTED BY
€OS/MOS PROTECTION
ETWORK

A NET

Vss

Fig.

STAGES

cL 92Cm-29033

1 — Logic diagram.

92C5- 243208Y

current characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

Fig. 4 — Typical output high (source)

-15 -0 -5

AMBIENT TEMPERATURE (Ta)=25°C T
T e asananans;

T H HH T

GATE -TO VOLTAGE (Vgg)= -5 V.

i
T
1
T

o

sy

OUTPUT HIGH (SOURCE) CURRENT(L oH)~mA

92¢5-24321R2

current characteristics.

Fig. 5 — Minimum output high (source)
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CD4031B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA 259C; Input t,-,tf 20 ns, . |AMBIENT TEMPERATURE (Ta)+25°C ﬁl :l; i-J “H"{':'%
C, =80 pF, Ry =200kQ Iy ::f:lztscﬁ%? e -
@ 1t :xl
TES NDI - o
CHARACTERISTIC T CONDITIONS | LiMiTs UNITS e N B IR I
Vpp(V) Min. | Typ.| Max. E ;f_ ey "°”
Propagation Delay Time: 5 — |]250 | s00 g i
Clock to Q, tpy |, tpH: 10 - | 110 220 ns R esise
Clock to Q, tp; 15 - 90 180 ‘f HELETE
- 5 — |190 | 380 [ s
Clock to Q' tPHL, tPLH: 10 _ 80 160 ns §§
Clock to Q, tp_ of o
15 — 65 | 130 =8 I i ! 1 Eh EHEE P81
5 - 100 200 LOAD CAPACITANCE (C_)-pF  92¢s-30254
Clock to CLp 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 5 - |00 200
(Any Output, except Q, t1| ) 10 - 50 100 ns
’ ’ 15 — 40 80
5 50 100 AMBIENT TEMPERATURE (T )= 25'{11 JLH T
- £ | tpuurtpLy- CTOCR TO @ Hre
Q tyHL :g - ;(5) 28 ns i? A
- ) I .
H sistifebel b
5 - | 30 60 5 T
Minimum Data Setup Time, tg 10 — 15 30 ns - :-f:- SUPPLY VOLTAGE (Vpp)* 3
15 - 10 20 = SRS
5 - |3 | 60 g V R
Minimum Data Hold Time, ty 10 - 15 30 ns Sa T 2
15 - 10| 2 od ERsriovtsasisaciatasared
# FHHH R
5 - 120 240 —o 20 40 Con 50 ltlo
Minimum Clock Pulse Width, tw 10 - 50 100 ns LOAD CAPACITANCE (CLI-pF  92¢s- 30255
15 - 40 Fig. 7 — Typical propagation delay time as a function
80 ’ d f: ble)
of load capacitance (see table).
Maximum Clock Input Frequency, 12 g 13 - MHz
foL™ 15 6 12 -
. . 5 — — 1000
Clock Input R:se or Fall Time, 10 _ _ 1000 s
trCL. HCL 15 - _ 200
Input Capacitance, C
(Any Input) B 5 75 pF

*If more than one unit is cascaded in the parallel clocked application, t,CL should be made less than or
equal to the sum of the propagation delay at 50 pF and the transition tlme of the output driving stage.
**Maximum Clock Frequency for Cascaded Units;

TRANSITION TIME (1THL. 1TLH)—ns

a) Using Delayed Clock Feature in Recirculation Mode:
1

f = where n = number of packages
max (n-1) CLD prop. delay + Q prop. delay + set-up time
. 60 80 100
b) Not Using Delayed Clock: O B 3R caradimance toL— o
92cs-24322
1 Fig. 8 — Typical t ition time as a f ion of

f = !
max propagation delay + set-up time load capacitance (except Q, tryy ).
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CD4031B Types

AMBIENT TEMPERATURE (T4 1725°C S[AMBIENT TEMPERATURE I—¥ 7
S[iTa)-25%C 11 p.
2
[loA7
" Ry
z T‘.m \“°° “’?'Lr/
L s & /SN
2 2 ¥ rd o
Ea a5y le kS v A
N 1z
H ThOE L S > /4
H Jou 2 1 A
e\ F
z S @
S ]
= &
b v - - CL*I5pF
3.2 H 5 3 & 100,11 — " cL=50p
= 3V B
-+
Hrt
ins
H
20 i °
4 6 8
40 o 80 100 1 100 1K 10K
LOAD CAPACITANCE (Cp )-pF 92CS-30256R! CLOCK INPUT Y (fo)— kHz RI

Fig. 9 — Typical transition time as a function of

load capacitance (Q, tyzy; ).

Fig. 10 — Typical dynamic power dissipation as a

function of clock input frequency.

Voo
ATA
AL a °rs 6} o1 e - - 25 6} Q
MODE
CONTROL 10 CD403iB 10 CD4031B 10 CD403IB 10 CD403IB
1 | 12 2
RECIRC
= IN =
cL cL cL cL
oS JE—
CLOCK DRIVER
MODE CONTROL Vpp * RECIRCULATION
GND = NEW DATA 92C5-29063
Fig. 12 — Cascading using direct clocking for high-speed operation
{see clock rise and fall time requirement ).
Voo
DATA fig g o5 612 bfis 619w --- 2[5 [ "
MODE
I 14
CONTROL 10 CD4031B tlo cD4031B 4!0 CD40318 I0 CD403IB
— 2 (-] 2 9 2 ) 2
RECIRC = = I = I
L i CLp TcL ICLD ICL JCLD cL T CLp {CL 1 clock
- DRIVER
DELAYED
CLOCK
TO CLOCK {1/2 -CD4013B) « FOR RECIRCULATION MODE ONLY. MODE CONTROL: Vpp =RECIRCULATION
NEW DATA - D J FF TO DELAY DATA UNTIL GND =NEW DATA
TO FIRST Q
INTO RS A FIRST REGISTER DEL AYED CLOCKING :
REGISTER FF HAS OCCURRED.
L : 92¢5 -29062R!
Fig. 14 — Cascading using delayed clocking for reduced clock drive requirements.
Voo
ATA ] : 3
o 15 g °fs 5)2 ors e - 25 51»—»0‘
ContRoL |0 cpaozie 10 cD4031B 10 CD40318 10 CD4031B
1 U ' U 2 Q
RECIRC
= IN = = =
CL cL CL cL
o3 N
CLOCK DRIVER

MODE CONTROL  Vpp = RECIRCULATION

GND = NEW DATA

Fig. 16 — Cascading using half-clock-pulse delayed data output @' to permit
use of slow rise and fall time clock inputs.

92CS - 29064

PULSE
GEN |

h

|||—<

NOTE: P.G.I= 1y ;

Ve
SS ,

PG.2= ry

92CS-30258

CcL

Fig. 11 — Dynamic power dissipation test circuit.

INPUTS
-
Voo -
o C
Vss ~
-

Voo

INPUTS

Voo

(oo

Vss
92CS- 274CIRI

Fig. 13 — Quiescent-device-

current

Voo

test circuit.

NOTE:
MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vsg:
CONNECT ALL UNUSED
INPUTS TO EITHER

Vss

Vop OR Vss:

92¢s-27402

Fig. 15 — Input-leakage current.

INPUTS

-

ML -]
-

°

ViL |
-]
92CS-27441R1

OUTPUTS

9

-
-
.
o
-

Vss

NOTE:
TEST ANY
COMBINATION
OF INPUTS

Fig. 17 — Input-voltage test circuit.
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CD4031B Types

91-99
(2.311-2.515)

136 - 144
(3.454 -3.658) 92CM-30259RI |

Dimensions and pad layout for CD40318.

Dimensions 1n parentheses are in millimeters and The photographs and dimensions of each CMOS chip
are derived from the basic inch dimensions as in- represent a chip when it is part of the wafer. When the
dicated. Grid graduations are 1n muls (10~ 3 inch). 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, 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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CD4032B, CD4038B Types

CMOS
Triple Serial Adders

High-Voltage Types (20-Volt Rating)
Positive Logic Adder — CD4032B
Negative Logic Adder — CD4038B

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
CD4032B 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 CD4038B types are sup-
pliedin 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).

CDA4032B, CD4038B
TERMINAL DIAGRAM

SUM 3 ]

INVERT 3 2
clock —{3
suM2 —4
INVERT2 5
CARRY RESET ]
INVERT | 7
vss —|8

TOP VIEW

92CS-24474RI

Ay I?
1]
mv:n'r: 7 AODER H—2sum 1
Features: 2233
- - mvcmg ] ADDER S-sum 2
® |nvert inputs on all adders for sum complementing I
applications —
w Fully static operation . dc to 10 MHz (typ.) 43 12
@ VDD =10V INVERT: 2 ADD,“ oM 3
. . 3
® Single-phase clocking canny near ®
® Standardized, symmetrical output characteristics
= 100% tested for quiescent current at 20 V :zz e
® 5.V, 10-V, and 15-V parametric ratings 9zes-irees
® Maximum input current of 1 uA at 18 V CD40328, CD4038B
over full package-temperature range; FUNCTIONAL DIAGRAM

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:

® Serial arithmetic units

® Digital correlators

u Digital datalink computers

u Flight control computers

® Digital servo control systems

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

(Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS ... s
DC INPUT CURRENT, ANYONE INPUT ........oiiiiiiiinneens e eeeeteei et iaaieans +10mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ty =-4010 +60°C (PACKAGE TYPEE) .......oviiiiiiiiniiiiiiiiietiiinieeainanns

For Tp = +60 to +85°C (PACKAGE TYPEE) ........

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 OUTPUT TRANSISTOR

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

PACKAGE TYPES D, F, K, H -55to +125°C

PACKAGETYPEE ......oovviiiviiieiiiinnnnnns -40to +85°C
STORAGE TEMPERATURE RANGE (Tstg) -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

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

RECOMMENDED OPERATING CONDITIONS at Tp = 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 5 = Full Package-Temperature
Range) 3 18 \4
5 - 25
Clock Input Frequency, fcL 10 - 5 MHz
15 - 75
5 - 500
Clock Input Rise or Fall Time, t,CL, t;CL 10 - 500 us
15 - 500
Data Input Set-Up Time, ¢ 1(53 2gg B
Clock to A or B Inputs Su 15 60 - ns

154



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
Vo |Vin|VDD *25 s
(V) V) | (V)| -85 | —40 | +85 [+125 |Min. | Typ. |Max.
] - 05| 5 5 5| 150] 150 — 004]| 5
Quiescent
Device - 0,10| 10 10/ 10| 300{ 300 — 0.044 10,2
Current, - 0,15| 15 20 20| 600 600| — 0.04| 20
IDD Max.
- 0,20| 20 [ 100| 100 | 3000| 3000 — 0.08 | 100
05| 5| 064| 061 | 042| 036| 051 1] -
Output Low 04
(Sink) Current| 0.5 o10| 10| 16| 15 11 09| 13 28| -
loL Min. 15 |015] 15 | 42 4| 28] 24| 34| e8| -
) 46 05| 5 |-064|-061]-042|-036[-051] -1 — |mA
Output High
(Source) 2.5 05| 5| -2| -1.8| -13|=1.15] —16| -3.2]| -
Current, 95 |o010| 10| 16| —15]| —1.1| —09| —1.3] 26| -
IOH Min.
135 l01s5| 15 | 42| -4 | —28| -24| 34| -68]| —
Output Voltage}— 05] 5 0.05 - 00.05 .
Low-Level, ~ 0,10 10 0.05 - 0 |0.05
Vol Max. ~ Jo1s]|1s 0.05 _ 00.08|
Output - 05| 5 4.95 4.95 5| —
Voltage: _ 95 1 —
Mgt Cavel, 0,10 | 10 9. 9.95 0
Vo Min. - 0,15 | 15 14.95 1495 15| —
0545 — 5 15 _ I
Input Low
Voltage 1.9 - |10 3 - -
ViLMax. 15138 — |15 4 - - | 4y
Input High 0545] - 5 35 3.5 - -
Voltage, 1,9 — 10 7 7 — —
VieMin. e sl — [ 15 1 11 -1 -
InputCurrent | 1 g48 | 18 [201 | 0.1 | 1 | =1 | — |£10-5[+0.1|pA
||N Max.
*a, IO|[—"—E = 3 1
: 5 5UM,
*g, :
‘ | e -~ WORD I+ WORD 2 +}e———WORD 3 +WORD 4 ———
S | .
| 0 | R — o W e W
| I s | Ir Ll T |
x | { oL Luuyyynyyyu g ooy
INVERT, _.{7: >o—q| > | '::R:’ —
— RESET
suM [ | L__H’_ e ] —L_F L
L -——— TRUE SUM - »te— COMPLEMENTED SUM —-
WORD | 0.0111100 = +60 WORD 3 11011011 =-37
WORD 2 0.0110010 = +50 WORD 4 11001 110=-50
0.1101110 =+10 10101001 =-87

92¢5-17662

Fig.2 — CD40328 timing diagram.

Vss

¥ ALL INPUTS ARE PROTECTED
BY COS/MOS PROTECTION
NETWORK
92CM-29082R2

Fig.1 — CD40328B logic diagram of one of three serial adders.
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CDA4032B, CD4038B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, Input t,, tg=20ns, AMBIENT TEMPERATURE (Ta)-25°C. [TT1{TTT a8
C; =50pF, R; =200 kQ ‘|§ t % 1 S ]
2 - ¢ e + t
£ 30) oo T
CHARACTERISTIC TEST CONDITIONS i LIMITS UNITS i , o ;{ SoURCE
Vpp(V) Min| Typ.| Max. g ool ot sae "
g - + P - »I e by 4 4444
Propagation Delay Time: tpyy( . tp| 4 5 — | 260 | 520 £ O e
A,B, Carry Reset, or Invert Inputs to 10 — | 120 | 240 ns g Sl dise lov -
Sum Outputs 15 — | 901|180 3
5 ~ | 325 |60 £ i
Clock Input to Sum Outputs 10 — | 175|350 ns ° T
15 — | 150 |300 0 Hs 10
5 100 200 DRAIN-10~SOURCE VOLTAGE (Vps)—V s2¢s-20310m3
Transition Time: t t 10 : 50 |100 Fig. 5 — Typical output low (sink) current
: TH‘L' TLH 15 a0 | 0 ns characteristics.
Minimum Data Input Setup Time, tgy 13 B R s i
Clock to A or B Inputs - 50 | 80 ns <
15 — | 40| 60 P
5 25 |45 | - Eo - GATE - T0- SOURCE VOLTAGE (Vog)15 v THEH
Maximum Clock Input Frequency, fop 10 5| 10| - |MHz 5" T
15 75 | 15 | — R
2 A
5 — — |500 5 !
Clock Input Rise or Fall Time, t,cp tscL* 10 - — |500 us 2
15 — — |500 5
Input Capacitance, Cin (Any Input) -~ 5175 pF Eh m
‘!"II 10

* 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.

*
CARRY§[>°_<{>_.,,7< o
RESET

*
cock 2 D*I:E

% ALL INPUTS ARE PROTECTED
BY COS/MOS PROTECTION
NETWORK

92CM-29083RI

Fig. 3 — CD40388 logic diagram of one of three serial adders.

j4——- WORD !+WORD 2 --—s{#———-WORD 3+WORD 4 -~

A i f __’,l_ _‘L.J— __{L.IJ'—

[y
cL H:I:'LHU“J‘ LH 1] u‘u’ﬁmﬁ_ﬂa 1
ol

RESET —
SUM __| L] r‘Lr— '\_L'—L)I—I_L_

WORD | 1.10000!1 =-61
WORD 2 11001101 =-5I

1.0010000 =-1i2

fe——— TRUE SUM ———nfe—

COMPLEMENTED SUM —
WORD 3 0.0100100 =+36
WORD 4 0.0110001 =+49
0.1010101 =+85
92C5-19121R1

Fig.4 — CD40388 timing diagram.

ORAIN-TO~SOURCE VOLTAGE (vus) v
9zc5 -2a319m

Fig. 6 — Minimum output low (sink) current
characteristics.

DRAIN-TO- souRcE VOLTAGE (Vpg)—V
o

- -5

AMBIENT rmpcknuas (u) 25~cH{H} FI
Vbbb b TTTTTTTTTTLS $ocsrs

GATE-TO-SOURCE VOLTAGE (Vgs):-5V 5

HHHIHIHIEE
i

128
:

t
1

SesmEssensssssaisesdses
T .

el

,

QUTPUT HIGH (SOURCE) CURRENT (L on) = mA

he

8 T3

18

: HiHHHHH

1

Fig. 7 — Typical output high (source) current
characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

-15 -10 -5

AMBIENT TEMPERATIJ E (Ta)=25°C HHJ,H H
A A

HHHH A

GATE VOLTAGE (Vgg)+ -5

OUTPUT HIGH (SOURCE) CURRENT(LoH)—mA

sacs-zarzims
Fig. 8 — Minimum output high (source) current
characteristics.
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CD4032B, CD4038B Types

HH 105 S AMBIENT TEMPERATURE (Ta1725°C T
23 AMBIEN" TEMPERATURE (Tp)=25°C } } :_ ]
. 12 f : T 3 miin
1 2 ookt RS Lo /]
5 ;«g Fr outace! _g‘; e : gn ] SRS EIEE \”/:%‘
- az + - 0
o3 [T e NI ) e 230
i ’_‘E s : aws T L ey R e /\vé( - L o
z ki - R ) s & Al
: g i 5 | 2 L
= &3 o H S ccrser | []
2 5:‘ T2V R e 5 CL*50pF ::‘:
g == eF : / s it -
Pl S 2 1 im / I
!H!i!ﬂ'* = l i mﬂil A HH HHHHE B 1o? /f
i i l i - et e s
L i o cformce Erne B R TR R

LOAD CAPACITANCE (CU—FF Fig. 11 — Typical dynamic power dissipation as a

Fig. 10 — Typical propagation delay times as a function of clock input frequency.

function of load capacitance (A, B,
carry reset or invert to SUM).

Fig. 9 — Typical transition time as a function of
load capacitance.

Voo
e
) 0.1
»F:_[
1 16 9
© ~ [Puise Voo Voo
12 15 GEN.2
PULSE 3 14 |—4
GEN. |
1 Py 13 b= INPUYE_ OUTPUTS INPUTS
T s 12 |4 Vin - Voo NOTE
L1 16 i o - + %_@,, MEASURE INPUTS
L + 7 10 Ve Y, ° SEQUENTIALLY,
cL 8 o I - il Vss TO BOTH Vpp AND Vg
- = CONNECT ALL UNUSED
L INPUTS 10 EITHER
8 NOTE Voo OR Vsg
=Vss Vss TEST ANY COMBINATION v
OF INPUTS ss
PGIxte
£.G.2+ ‘CL 92C5-30342 92CS-27441RI 92¢5-27402
Fig. 12 — Dynamic power dissipation test Fig. 13 — Input voltage test circuit. Fig. 14 — Input current test circuit.
circuit.
0n
|
Voo I Y
Voo T
INPUTS
°
Vss
99-107
(2.515-2.717)
Vss
secs 27a0im1

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—3 inch).

The photographs and dimensions of each CMOS chip |"“‘(° |°42:$9254)
70-78

represent a chip when it is part of the wafer. 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, therefore, may differ slightly from the nominal
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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. It can be used to:

1) bidirectionally transfer parallel informa-
tion between two buses, 2) convert serial
data to parallel form and direct the parallel
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
level 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 slave
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 paralle! 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.

Applications:

= Parallel Input/Parallel Output,

Parallel Input/Serial Output,

Serial Input/Parallel Output,

Serial Input/Serial Output Register
Shift right/shift left register

Shift right/shift left with paralle! loading
Address register

Buffer register

Bus system register with enable parallel
lines at bus side

Double bus register system

Up-Down Johnson or ring counter
Pseudo-random code generators
Sample and hold register (storage,
counting, display)

8 Frequency and phase comparator

SERIAL OPERATION

A low P/S signal allows serial data to transfer
into the register synchronously with the
positive transition of the clock. The A/S in-
put is internally disabled when the register is
in the serial mode (asynchronous serial opera-

tion is not allowed).

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
dual-in-line ceramic packages (D and F suf-
fixes), 24-lead dual-in-line plastic packages
(E suffix), 24-lead ceramic flat packages (K
suffix), and in chip form (H suffix).
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Functional Diagram

Features:

Bidirectional parallel data input
Parallel or serial inputs/parallel outputs

Asynchronous or synchronous parallel
data loading

Parallel data-input enable on A’ data
lines (3-state output)

Data recirculation for register expansion
Multipackage register expansion

m Fully static operation dc-to-10 MHz (typ.)

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY -VOLTAGE RANGE, (Vpp)

atVpp=10V

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 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

2VatVpp=10V

25VatVpp=15V

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

(Voltages referenced to Vgg Terminal) ..........oivuiiniinieieriiniiienneeineennes -0.5t0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS ...ttt eienees -0.5toVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ...ttt eii et atiiie e aeinas +10mA

POWER DISSIPATION PER PACKAGE (Pp):

For Tp =-40t0 +60°C (PACKAGE TYPEE) .........oooiiiiiiiiiiiiiiiiii