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This DATABOOK contains complete
technical information on RCA stand-
ard commercial COS/MOS integrated
circuits. It covers the full line of RCA
standard A- and B-series digital logic
circuits, and special-function circuits
(telecommunications and special inter-
face and display driver circuits). An In-
dex to Devices provides a complete
listing of types.

The DATABOOK is divided into nine
major sections. The first section in-
cludes classification and selection
charts, functional diagrams, 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
COS/MOS 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 1nd1v1dual devices are
included as nearly as possible in alpha-
numerical sequence of type numbers.
Because some devices are grouped
together to show similarjty 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 In-
dex to Devices.

The data sections are followed by a
Dimensional Outlines section, an Ap-
plication Notes section, and a section
that lists RCA Sales Offices, Manufac-
turers’ Representatives, and Author-
ized Distributors.
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Index to Devices

This index does not include package
designation suffix letters for individual
type numbers; the various packages
available are shown in the data section.

Data Data Data Data
Bulletin Bulletin Bulletin Bulletin
Type No. Page File No. Type No. Page File No. Type No. Page File No. Type No. Page File No.
CD4000A 442 944 CD4025A 442 944 CD4053B 198 902 CD4538B 341 1245
CD4000B 50 985 CD40258B 50 985 CD4054B 205 634 CD4555B 344 858
CcD4o000UB 54 945 CD4025UB 54 945 CD4055B 205 634 CD4556B 344 858
CD4001A 442 944 CD4026A 492 918 CD40568 205 634 CD45858B 349 1146
CD4001B 50 985 CD4026B 118 1118 CD4057A 557 635 CD4724B 353 1111
CD4001UB 54 945 CDA4027A 496 941 CD4059A 565 898 CD22100 584 1076
CD4002A 442 944 CD4027B 124 942 CD4060A 573 813 CD22101 589 1039
CD4002B 50 985 CD4028A 499 937 CD4060B 210 1120 CD22102 589 1039
CD4002UB 54 945 CD4028B 128 1016 CD4062A 576 816 CD22104 593 1259
CDA4006A 445 920 CD4029A 502 931 CD4063B 214 805 CD22104A 593 1259
CD4006B 58 1033 CD4029B 132 1028 CD4066A 580 769 CD22105 594 1258
CDA4007A 448 921 CDA4030A 505 932 CD4066B 218 1114 CD22105A 594 1258
CD4007UB 62 977 CD40308B 138 1055 CD4067B 223 909 CD22859 595 1257
CDA4008A 451 950 CD4031A 507 569 CD4068B 229 809 CD40100B 357 980
CD4008B 66 951 CD4031B 141 1073 CD4069UB 232 804 CD40101B 362 1000
CDA4009A 453 939 CD4032A 510 915 CD4070B 235 910 CD40102B 365 984
CD4009UB 70 940 CD4032B 146 1081 CD4071B 238 807 CD40103B 365 984
CDA4010A 453 939 CD4033A 492 918 CD4072B 238 807 CDA401048B 372 1220
CD4010B 70 940 CD40338 118 1118 CD4073B 242 806 CD40105B 379 1044
CD4011A 456 946 CD4034A 513 575 CD4075B 238 807 CD401068B 384 1017
CD4011B 74 986 CD4034B 150 1062 CD4076B 246 903 CD401078B 388 1015
CD4011UB 78 947 CD4035A 517 568 CD4077B 235 910 CD40108B 391 1011
CD4012A 456 946 CD4035B 156 1101 CD4078B 250 810 CD40109B 396 1018
CD4012B 74 986 CD4037A 520 576 CD4081B 242 806 CD40110B 400 1125
CD4012UB 78 947 CD4038A 510 915 CD4082B 242 806 CD40115 599 1075
CDA4013A 459 935 CD4038B 146 1081 CD40858B 253 811 CD40116 601 1234 °
CD4013B 82 936 CD4040A 522 624 CD4086B 257 812 CD40147B 405 1117
CDA4014A 462 922 CD4040B 114 1063 CD4089B 261 1003 CD40160B 408 1047
CD4014B 86 1043 CD4041A 525 - 572 CD4093B 266 836 CD40161B 408 1047
CD4015A 464 943 CD4041UB 161 934 CD4094B 270 869 CD40162B 408 1047
CD4015B N 1024 CDA4042A 529 589 CD4095B 274 879 CD40163B 408 1047
CD4016A 467 952 CD4042B 164 954 CD40968 274 879 CDA401748B 415 1031
CD4016B 95 953 CD4043A 532 590 CD4097B 223 909 CD40181B 419 989
CDA4017A 471 927 CD4043B 168 956 CD4098B 278 979 CD40182B 424 1008
CD4017B 100 1113 CD4044A 532 590 CD40998B 283 948 CD40192B 428 993
CD4018A 475 929 CD4044B 168 956 CD4502B 287 1002 CD40193B 428 993
CD4018B 105 1034 CDA4045A 535 614 CD4503B 290 1224 CD40194B 372 1220
CD4019A 478 923 CD4045B 172 1119 CD4508B 293 1009 CD40208B 433 1007
CD4019B 110 1045 CDA4046A 538 637 CD4510B 297 899 CD40257B 438 982
CD4020A 480 928 CD4046B 176 1099 CD4511B 302 901
CD4020B 114 1063 CDA4047A 543 623 CD4512B 307 1032
CDA4021A 483 933 CD40478B 182 1123 CD4514B 310 814
CD4021B 86 1043 CDA4048A 549 636 CD4515B 310 814
CDA4022A 486 919 CD4048B 189 1124 CD4516B 297 899
CD4022B 100 1113 CD4049A 554 599 CD4517B 314 1148
CD4023A 456 946 CD4049UB 194 926 CD4518B 319 808
CD4023B 74 986 CDA4050A 554 599 CD45208B 319 808
CD4023UB 78 947 CD40508 194 926 CD4527B 324 1006
CD4024A 489 930 CD4051B 198 902 CD4532B 329 876
CD40248B 114 1063 CD4052B 198 902 CD4536B 333 1186




Index to Application Notes

Number Title Page
ICAN-6080 ...... “Digital-to-Analog Conversion Using the RCA-CD4007A COS/MOS IC” (Abstract)............... 682
ICAN-6086 ...... “Timekeeping Advances Through COS/MOS Technology”...................... 608
ICAN-6101 ...... “The RCA COS/MOS Phase-Locked Loop—A Versatile Building Block for Micro-Power Dlgltal and

Analog ApPlICAtIONS" ... ... .. it i i i i i i e e eay 614
ICAN-6166 ...... “COS/MOS MSI Counter and Register Design and Applications” (Abstract) . 682
ICAN-6176 ...... “Nolise Immunity of COS/MOS Integrated-Circuit Logic Gates” (Abstract) ....................... 682
ICAN-6210 ...... “A Typical Data-Gathering and Processing System Using CD4000A-SorIes COS/MOS Parts”
LY T T 682
ICAN-6230 “Using the CD4047A in COS/MOS Timing Applications” . 618
ICAN-6289 ...... “A COS/MOS PCM Telemetry and Remote Data Acquisition Design” (Abstract) . 682
ICAN-6315 “COS/MOS Interfacing Simplified” ..., .. 625
ICAN-6346 ...... “Applications of the RCA-CD4093B COS/MOS Schmitt Trigger” .............. .. 628
ICAN-6362 ...... “Using the CD4520B to Design Dividers with Symmetrical Outputs” (Abstract) .................. 682
ICAN-6374 ...... “The COS/MOS CD4059A Programmable Divide-by-N Counter in FM and Citizens-Band-
Transceiver Tuners” (Abstract) ... ... ... ...ttt ittt ittt ettt ieiiciraaaenns 682
ICAN-6466 ...... “Astable and Monostable Oscillators Using RCA COS/MOS Digital Integrated Circuits” .......... 631
ICAN-6498 ...... “Design of Fixed and Programmable Counters Using the RCA-CD4018A COS/MOS Protemble
Divide -by-“N" Counter (AbStract)...........c.ccoiiiiiiiiiiiiiiiiiiiiiiiiiieiiriaariaeananinnes 682
ICAN-6525 ...... “Guide to Better Handling and Operation of CMOS Integrated Circuits” . .. 637
ICAN-6532 ...... “Fund tals of Testing COS/MOS Integrated Circuits” .............. .. 640
ICAN-6552 ...... “A Basic Selection Guide to Digital Counters” ............... .. 649
ICAN-6558 ...... “Understanding Buffered and Unbuffered CMOS Characteristics”..... 652
ICAN-6563 ...... “Radiation Resistance of the COS/MOS CD4000A and CD4000B Serie 657
ICAN-6564 ...... “Application of CD40107BE COS/MOS Dual NAND Buffer”...... 659
ICAN-6572 ...... “COS/MOS Electrostatic-Disch Protection Networks” 662
ICAN-6576 ...... “Power-Supply Considerations 1or COS/MOS Devices”..... 664
ICAN-6587 ...... “Noise Immunity of COS/MOS B-Series Integrated Circuits”. ......... 667
ICAN-6595 ...... “Interfacing Analog and Digital Displays with CMOS Integrated Circuits”. . .. 675
ICAN-6600 ...... “Arithmetic Arrays Using Standard COS/MOS Building Blocks” (Abstract) ...................... 682
ICAN-6601 ...... “Transmission and Multiplexing of Analog or Digital Signals Utilizing the CD4016A Quad Bilateral
SWICH” (ADSIrACE) . ... .ottt ittt it i it i it e e i i e, 682
ICAN-6602 ...... “Intertacing COS/MOS with Other Logic Families” (Abstract). .. .. 682
ICAN-6716 ...... “Low-Power Digital Frequency Synthesizers Utilizing COS/MOS IC’s” (Abstract) ................ 682
ICAN-6733 ...... “Battery-Powered Digital-Display Clock/Timer and Metering Applications Utilizing the
RCA-CDA4026A and CD4033A Decade Counters—7-Segment Output Types” (Abstract) .......... 682
ICAN-6739 ...... “COS/MOS Rate Multipliers—Versatile Circuits for Synthesizing Digital Functions” (Abstract) .... 682
ICAN-6883 ...... “Simplified Design of Astable RC Oscillators Using the CD4060B or two CMOS Inverters” ... .... 681




Product Selection Guides




Product Classification Chart

GATES MULTIVIBRATORS
Single-Level Multi-Level Flip-Flops/Latches
Buffers & Multi- Decoders/ Schmitt
NOR/NAND OR/AND | Inverters function/AOI Encoders Trigger
CD4oooB CD4012B CD4071B | CD4007UB CD4019B CDA4028B CD4093B CD4013B CD4096B
CD4000UB | CD4012UB | CD4072B | CD4007A CD4019A CD4028A CD40106B CD4013A | CD4099B**
CDA4000A CD4012A | CD4073B | CD4009UB | CD4030B = CD4514B CD4027B | CD4508B
CD4001B CD4023B | CD4075B | CD4009A CD4030A * CD4515B CD4027A | CD4724B**
CD4001UB CD4023UB | CD4081B | CD4010B CDA4037A CD4532B CD4042B CD40174B
CD4001A CD4023A | CD4082B | CD4010A CD4048B CDA4555B* CDA4042A
CD4002B CD40258 CD4041UB | CD4048A CD4556B* cD4oa3p | Astable/
CD4002UB | CD4025UB CD4041A CD4070Ba CD40147B cD4a043a | Mono-
CD4002A | CD4025A CD4049UB | CD4077Ba CDao4sp | Stable
CD4011B CD4068B CD4049A CD4085B CD4044A | CD4047B
CD4011UB | CD4078B CD4050B CD4086B CD4076B**| CD4047A
CD4011A CD40107B CD4050A CDA4095B
CD4069UB
CD4502B See *See **See Mono-
CD4503B Comparators Demultiplexers Storage stable
CD401078 Registers | CD4098B
CDA4538B
[MULTIPLEXERS/ PHASE- | QUAD INTER-
REGISTERS COUNTERS DEMULTIPLEXERS| LOCKED| BILATERAL | FACE
FIFO Binary Analog/Digital | "OOP  |SWITCHES | CIRCUITS
Shift Storage Buffer Ripple Synchronous Data Selectors
CD4006B CD4076B | CD40105B| CD4020B CD40178 CD4016B A CD4046B | CD4016B ¢ | CD4009UB
CDA4006A CDA4099B CDA4020A CD4017A CD4016A A CD4046A | CD4016A @ | CDA4009A
CDA4014B CDA4724B CD4024B CDA4018B CD4019B CD4066B ¢ | CD4010B
CD4014A CDA40108Be CDA4024A CD4018A CD4019A CD4066A @ | CD4010A
CD4015B CD40208Be CD4040B CDA4022B CD4051B CD4049UB
CDA4015A CD4040A CD4022A CD40528 CD4049A
CD4021B CDA4060B CD4029B CDA4053B CDA4050B
CD4021A CD4060A CDA4029A CD4066B A CDA4050A
CD4031B CDA4059A CD4066A A CD4o01078
CD4031A » CD45108 CDA4067B CD40109B
CDA4034B TIMERS CD4516B CD4097B CD40115V
CDA4034A CD4518B CD4512B CD40116 V
CD4035B CD4520B CDA4555B ©
CDA4035A gg:g::i CD40102B CDA4556B @
CDA4062A CD45368 CD40103B CD40257B
CD4094B CD40160B
CD4517B CD40161B
CD40100B | eSee CD40162B ASee DSee @ See
CD40104B | Multiport CD40163B Quad  Decoders/ Multiplexers
CD40194B Register CD40192B Bilateral Encoders
CD40193B Switch
ARITHMETIC CIRCUITS DISPLAY DRIVERS TELECOMMUNICATION
Parity For For CIRCUITS
Adders/ ALU/Rate |Generator/| Multiport LCD* LEDee | Crosspoint | Tone
Comparators| Multipliers [Checker Register | With Counter Drive Drive Switches Generator
CD4008B CD4057A CD40101B | CD40108B* | CD4026B CD4054B CD4511B | CD22100 V CD22859 V
CDA4008A CD4089B CDA40208B* | CD4026A CD4055B CD22101 V
CDA4030B + CD4527B CD4034B* | CD4033B CD4056B CD22102 V
CDA4030A + CD40181B CD4034A* CDA4033A CD22104 V
CD4032B CDA40182B CD40110B CD22104AV
CDA4032A CD22105 V
CD4038B CD22105A V
CDA4038A
CDA4063B
CD4070B+ = |+ See *See *Liquid eoLight
CD4077B + Multifunc- Storage Crystal Emitting
CDA45858 tion/AOI 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 RCA data bulletin on

6

these types for specific differences. Data bulletin file numbers are shown on functional diagrams.




Function Selection Chart

No. of No. of
Function Type No. | Pins Function Type No. | Pins
Gates Gates (cont’'d)
Multifunction/AOI (cont'd)
NOR/NAND
Dual 4-input NOR CD4002B 14 Quad AND/OR Select CD4019B 16
CDA4019A 16
CD4002UB 14 ) .
CD4002A 14 Dual 2-wide, 2-input AND/OR
: invert (AQI) CD4085B 14
Dual 4-input NAND CD4012B 14 inver . A
CD4012UB 14 Expandable .4-W|de, 2-input
CD4012A 14 AND/OR invert (AQI) ) CD4086B 14
Triple 3-input NOR CD4025B 14 Multifunctional expandable 8-input
(3-state output) CD4048B 16
CD4025UB 14
CD4025A 14 CDA4048A 16
Triple 3-input NAND CD4023B 14 Decoders/Encoders
CD4023UB 14 BCD-to-decimal decoder CD4028B 16
CDA4023A 14 CD4028A 16
Quad 2-input NOR CD4001B 14 8-input priority encoder CD4532B 16
cD4oo1UB 14 10-line to 4-line
CD4001A 14 BCD priority encoder CD40147B 16
Quad-2 input NAND CD4011B 14 4-bit latch/4-10-16 line decoder
CD4011UB 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 CD4068B 14 Dual 1-of-4 decoder/demultiplexer
Dual 3-input NOR plus inverter CD4000B 14 (outputs high) CDA4555B 16
CcD4o00uUB 14 Dual 1-of-4 decoder/demultiplexer
. A 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 CDA4009A 16
CD4049UB 16
Buffers and Inverters CD4049A 16
Dual complementary pair plus Hex hi _
p ) gh-to-low voltage (non CD4010B 16
inverter CD4007UB 14 inverting) 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 8,14
Hex buffer (3-state non-inverting) CD4503B 16 8-bit bidirectional CMOS-to-TTL
Hex buffer/converter (inverting) CD4009UB 16 level converter CD40115 V 20
Hex buffer/converter (inverting) ggzgggﬁB lg 8-oit bidirectional CMOS-to-TTL v
CD4049A 16 Ieve-l E:onverter CD40116 22
Hex buffer/converter (non-inverting) CD4010B 16 Multivibrators
__ CD4010A 16 Monostable/astable CD4047B 14
Hex buffer/converter (non-inverting) CD4050B 16 CD4047A 14
CD4050A 16 Dual monostable CD4098B 16
Quad true/complement buffer CD4041UB 14 Dual precision monostable CD4538B 16
CD4041A 14 Flip-Flops
Dual 2-i NAND buffer/dri D40107B 8,14 - ) -
ua' lnp.ut uffer /driver ’C . 0 Dual “D” with set/reset capability =~ CD4013B 14
Multifunction/AOI CD4013A 14
Triple AND-OR bi-phase pairs CD4037A 14 Dual “J-K" with set/reset capability CD4027B 16
Quad exclusive-OR CD4030B 14 CD4027A 16
. CDA4030A 14 Gated “J-K” (non-inverting) CD4095B 14
Quad exclusive-OR CD4070B 14 Gated “J-K” (inverting and non-
Quad exclusive-NOR CD4077B 14 inverting) CD4096B 14

Y 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 RCA data bulletin on
these types for specific differences. Data bulletin file numbers are shown on functional diagrams. ‘




Function Selection Chart

No. of No. of
Function Type No. | Pins Function Type No. Pins
Multivibrators (cont’d) Counters (cont'd)
Flip-Flops Binary Ripple
Hex “D” CD40174B 16 14-stage counter/divider and .
4-bit “D" with 3-state outputs CD4076B 14 oscillator CD4060B 16
Latches CD4060A 16
Timers
Quad clocked “D” CD4042B 16
CD4042A 16 21-stage CD4045B 14
d NOR R 3-stat t - - CD4045A 14
Qua /S (3-state outputs) gg:g:g: 12 Programmable CD4536B 16
Quad NAND R/S (3-state outputs) CD4044B 16 | Synchronous
’ CD4044A 16 Decade oounter/dnwder plus 10
Dual 4-bit CD4508B 24 decoded decimal outputs CD4017B 16
8-bit addressable CD4099B 16 o o CD4017A 16
. CD4724B 16 Divide-by-8 counter/divider with
Registers '8 decimal outputs CD4022B 16
CD4022A 16
Shift Registers-Static - i
Dual 4—sgtage with serial input/ Presettable divide-by-"N" counter,
parallel output- CD4015B 16 fixed or programmable CD4018B 16
CD4015A 16 o ble-divide-by-“N" CD4018A 16
~ CD4006B 14 rogrammable-divide-by-*
1eretage CD4006A 14 counter CD4059A 24
Presettable up/down counter,
- 4031B 16 ; '
64-stage ggmng 16 binary or BCD-decade ‘CD40298 16
Dual 64-bit CD4517B 16 b bl bi CD4029A 16
8-stage with synchronous parallel resett? e 4-bit BCD up/down CDAa5108
or serial input/serial output CD4014B 16 counter - 16
CD4014A 16 Presettatlble 4-bit binary up/down CD45168 6
: counter
8'?[:2%? (;/:n:yszz?g:éﬁgo:;riglarallel Presettable 2-decade BCD down
input/serial output CD4021B 16 counter - CD401028 16
CD4021A 16 Presettable 8-bit binary dqwn
4-stage parallel-in/parallel-out with counter ) CD40103B 16
J-K input and true/complement Presettable 4-bit BCD up/down
output CD4035B 16 counter CD40192B 16
P CD4035A 16 Presettable 4-bit binary up/down
4-bit universal bidirectional counter CD401938 16
with 3-state outputs CD40104B 16 Dual BCD up counter CD45188 16
4-bit universal bidirectional Dual binary up counter €Da5208 16
with asynchronous master reset  CD40194B 16 Decade counter/asynchronous clear CD40160B 16
8-stage bidirectional parallel or Binary counter/asynchronous clear CD40161B 16
ser?al inpﬁt/parallel output CD4034B 24 Decade counter/synchronous clear CD40162B 16
CD4034A 24 Binary counter/synchronous clear CD40163B 16
32-bit left/right CD401008 16 Display Drivers :
8-stage shift-and-store bus CD4094B 16 With Counter
Shift Registers-Dynamic Decade counter/divider with 7-
s:gOO—St?ei . CD4052A 12 segment display outputs and
orage Registers display enable CD4026B 16
8-bit addressable latch CD4099B 16 Py oDam28A 16
e ) CD4724B 16 Decade counter/divider with 7- ’
4-bit E')\A-tlype with 3-state outputs gg:g‘:gga ‘12 S segment display outputs and
4 X 4 Multiport 402088 o4 ripple blanking CD4033B 16
4 X 4 Multiport CD. CD4033A 16
FIFO Buffer Registers Up/Down Coynter-Latch—
4-bit X 16 word CD40105B 16 Decoder-Driver CD40110B 16
Counters Zor Liquic‘l-gry?tal-(?fsplay Drive CD4054B '
i Ripple - 4-segment display driver
?_;:ge PP CD4024B 14 BCD-to-7-segment decoder/driver
CD4024A 14 with “display-frequency” output CD4055B 16
12-stage CD4040B 16 BCD-to-7-segment decoder/driver
CDA4040A 16 with strobed-latch function CDA4056B 16
14-stage CD4020B 16 4-digit decoder/driver with
CD4020A 16 hexidecimal display CD22104V 40




Function Selection Chart

No. of ) No. of
Function Type No. Pins Function Type No. Pins
. . Arithmetic Circuits (Cont'd
Display Drivers (cont'd) ( )
A . Adders/Comparators
For Liquid-Crystal-Display Drive Triple serial adder, negative logic = CD4038B 16
4-digit decoder/driver with CD4038A 16
decimal display ) CD22104A V40 4-bit magnitude comparator CD4063B 16
4-digit decoder/driver with CD4585B 16
hexidecimal display CD22105 V 40 Quad exclusive-OR gate CD4030B 14
4-digit_ decoqer/drlver with CD4030A 14
decimal display CD22105A V40 Quad exclusive-OR gate CD4070B 14
For Light-Emitting-Diode Drive Quad exclusive-NOR gate CD4077B 14
BCQ-to-7-segment latch decoder/ ALU/Rate Multipliers
driver CD4511B 16 4-bit arithmetic logic unit CD40181B 24
Multiplexers/Demultiplexers CD4057A 28
Analog BCD rate multiplier CDA4527B 16
h Binary rate multiplier CD4089B 16
Triple 2-channel CD4053B 16
Differential 4-channel CDA4052B 16 Look-ahead-carry block CD40182B 16
Single 8-channel CD4051B 16 Parity Generator/Checker
Differential 8-channel CDA4097B 24 9-bit CcD4o101B 14
Single 16-channel CDA4067B 24 Multiport Register
Quad bilateral switch CD4016B 14 4 X f 9 CD40108B 24
. . CDA4016A 14 4x4 CD40208B 24
Quad bilateral switch CDA4066B 14 8 X1 CD4034B 24
, CDA4066A 14 8 X1 CD4034A 24
Digital (Data Selectors)
Quad AND/OR select CD4019B 16 : .
CD4019A 16 Quad Bilateral Switches
Dual 1-of-4 decoder/demultiplexer For transmission or multiplexing of CD4016B 14
(outputs high) CD4555B 16 analog or digital signals CD4016A 14
Dual 1-of-4 decoder/demultiplexer CDA4066B 14
(outputs low) CD4556B 16 CD4066A 14
Quad 2-line-to-1-line CD40257B 16 Telecommunication Circuits
8-channel CD4512B 16 Cro int Switch
} sspoint Switches
P_hase"-oc'(ed Loop 4 X 4 crosspoint switch with
Micropower CD40468 16 control memory CD22100.V 16
CD4046A 16 4 X 4 X 2 crosspoint switch with
Arithmetic Circuits control memory CD22101.V 24
4 X 4 X 2 crosspoint switch with
Adders/Comparators
4-bit full adder with parallel carry control memory cb22102 v 24
out CD4008B 16 Tone Generator
CD4008A 16 Dual-tone muiltifrequency
Triple serial adder, positive logic CD4032B 16 tone generator CD22859 V 16
CDA4032A 16 ‘

v !ndicates 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 RCA data bulletin on
these types for specific differences. Data bulletin file numbers are shown on functional diagrams. .




COS/MOS Microprocessor, Memory, and
Timekeeping Circuits

In addition to the logic and special-function mtegrated
circuits listed in the preceding pages, RCA also offers a
comprehensive and expanding line of COS/MOS
microprocessor, memory, and timekeeping integrated
circuits.

COS/MOS Microprocessor and Memory Products

The microprocessor and memory circuits include central-
processing units (CPU’s), custom and standard read-only
memories (ROM’s), programmable read-only memories
(PROM’s), random-access memories (RAM?’s), general-
purpose memories, system expanders, input/output

No. of Pins No. of Pins
Microprocessors General-Purpose 1/0
CDP1802 COSMAC 8-Bit CPU 40 CDP1856  4-Bit Bus Buffer (For Memory) 16
CDP1804 COSMAC 8-Bit Microcomputer 40 CDP1857 4-Bit Bus Buffer (For [/0) 16
Standard ROM’s (Firmware) CDP1858  4-Bit Latch/Decoder (256 x4
CDPRS12  UT4 Utility Program 24 Memory) 16
CDPR522  Microterminal Controller 24 CDP1859  4-Bit Latch/Decoder (1K x 1
CDPR582  Fixed-Point Arithmetic 24 Memory) 16
Custom ROM’s (Mask Programmable) CDP1863 Programmable Frequency
CDP1831  512x8 24 Generator 16
CDP1832 512%8 24 CDP1866 4-Bit Latch/Decoder (1K x4
CDP1833  1024x8 24 Memory) 18
CDP1834 1024 x 8 24 CDP1867 4-?/{1!: Latch)/Decoder (4K x1 8
EPROM’s emory
CDP18U42 2568 UV Erasable 24 CDP1868 4-Bit Latch/Decoder (1 K x4
R Memory, Latched Chip
RAM’s Enable) 18
CD4036A  4x8 24 CDP1872  High-Speed 8-Bit Input Port
CD4039A  4x8 24 (1873 Compatible) 2
CD4061A 2561 v 16 CDPI873  High-Speed 1 of 8 Decoder
CD40061A 256x1 16 (8205 Pinout) 16
CD40114B  16x4 16 CDP1874  High-Speed 8-Bit Input Port
CDPI821  1024x1 16 (1853 Compatible) 22
CDP1822 256 x4 2 CDPI1875  High-Speed 8-Bit Output Port 2
CDP1823  128x8 ) 24
CDP1824  32x8 18
CDP1825 1024 x4 18
MWS5101 256 x4 22 Special-Purpose 1/0
MWS5114 1024 x4 18 CDP1861  Video Display Controller 24
System Expanders CDP1862  Color Generator Controller 24
-] CDP1856  4-Bit Bus Buffer (For Memory) 16 CDP1864 PAL Video Controller 40
CDP1857 4-Bit Bus Buffer (For 1/0) 16 CDP1869 VIS Address Plus Sound
CDP1858  4-Bit Latch/Decoder (256 x4 Generator 40
Memory) 16 CDP1870 VIS Color Video Generator 40
CDP1859  4-Bit Latch/Decoder (1K x 1 CDP1871 VIS Compatible Keyboard
Memory) 16 Encoder 40
CDP1866  4-Bit Latch/Decoder (1K x4 CDP1876 VIS Color Video Generator
Memory) 18 (RGB Bondout) 40
CDP1867  4-Bit Latch/Decoder (4K x 1 COSMAC Microboard Computer Systems
: Memory 18 Single-Board Computers
CDP1868  4-Bit Latch/Decoder (1K x4 Memory Boards
Memory, Latched Chip 1/0 Expansion Boards
Enable) 18 Prototyping Systems
General-Purpose 1/0 System Development Aids
CDP1851 Programmable I/0 (20 Lines) 40 COSMAC Development and Support Systems
CDP1852 Byte-Wide 170 (8 Lines) 24 Development, Prototyping and Evaluation Systems
CDP1853 N Line Decoder 16 System Support Components
CDP1854A UART 40 System Support Software
CDP1855 Multiply-Divide Unit 28 System Support Modules
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(1/O) circuits, COSMAC microboard computer systems
and COSMAC development and support systems.

For descriptive information on RCA microprocessor and
memory circuits, refer to the RCA “COSMAC
Microprocessor Product Guide”, MPG-108B; to the
RCA technical data bulletins on specific types; or to the
RCA DATABOOK ‘“COS/MOS Memories,
Microprocessors, and Support Systems”, SSD-260.

The timekeeping circuits include standard “off-the-shelf”
circuits for watches and auto clocks. Plus a custom design

COS/MOS Timekeeping Products

COS/MOS Microprocessor, Memory, and

Timekeeping Circuits
capability to tailor these products to meet specific
requirements. The watch products include LCD display
circuits from 3% to 6 digits and from 5 to 6 functions with
additional features such as stopwatch and alarm. The
auto clocks are stepping-motor-drive clock circuits, 2-, 3-,
and 4-MHz crystal-operated.

For descriptive information on RCA timekeeping
circuits, refer to the RCA technical data bulletins on
specific types.

No. of No. of
Function Type No. Pins Function Type No. Pins
.| Timekeeping
Watches Auto Clocks
3': Digit Quartz analog auto clock
5 function LCD watch with (0.5-Hz push-pull) CD22012 14
stopwatch CD22003 Chip Quartz analog auto clock
4 Digit (60-Hz) CD22014 8
6 function LCD watch with Quartz analog auto clock
alarm CD22007V2  Chip (30-Hz push-pull) CD22015 12
6 Digit
6 function LCD watch with
stopwatch CD22008V1  Chip
6 function LCD watch with
alarm CD22018 Chip

11




COS/IMOS IC Packages

Packages

D Suffix
Ceramic Dual-In-Line Packages

Welded-Seal 14,16,24,

22, 40-Lead Side-Brazed Versions
and 28-lead Versions

F>Suffix
Frit-Seal Ceramic Dual-In-Line Packages

14,16, and 24-lead Versions

E Suffix
Plastic Dual-In-Line Packages

T Suffix
12-Lead TO-5 Style Package

-

il

MiniDIP
8,14,16,18,22,24, and 40-lead Versions CD4024A and CD4062A only
Ordering Information
Most RCA COS/MQOS integrated circuits are available in the H Suffix
following package styles and are identified by the Suffix COS/MOS Chip

Letters indicated below: dual-in-line ceramic, dual-in-line
frit-seal ceramic, dual-in-line plastic, 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 that type.

When ordering COS/MOS devices, it is important that the
appropriate 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
TO-5 Style T
Chip H
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Functional Diagrams
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Cross-Reference Guide

This directory 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 CD4011BMJ CD4011BF CD4019BCJ CD4019BF
CD4000MD CD4000AD CD4011BPC CD4011BE ' CD4019BCN CD4019BE
CD4000MJ CD4000AF CD4012BDM CD4012BD CD4019BDM CD4019BD
CD4001BCJ CD4001BF CD4012BPC CD4012BE CD4019BMD CD4019BD
CD4001BCN CD4001BE CD4012CN CD4012AE CD4019BMJ CD4019BF
CD4001BDM CD4001BD CD4012MD CD4012AD CD4019BPC CD4019BE
CD4001BMD CD4001BD CD4012MJ CD4012AF CD4020BCJ CD4020BF
CD4001BMJ CD4001BF CD4013BCJ CD4013BF CD4020BCN CD4020BE
CD4001BPC CD4001BE CD4013BCN CD4013BE CD4020BDM CD4020BD
CD4002BDM CD4002BD CD4013BDM CD4013BD CD4020BMD CD4020BD
CD4002BPC CD4002BE CD4013BMD CD4013BD CD4020BMJ CD4020BF
CD4002CN CD4002AE CD4013BMJ CD4013BF CD4020BPC CD4020BE
CD4002MD CD4002AD CD4013BPC CD4013BE CD4021BDM CD4021BD
CD4002MJ CD4002AF CD4014BDM CD4014BD CD4021BPC CD4021BE
CD4006BDM CD4006BD CD4014BPC CD4014BE CD4021CN CD4021AE
CD4006BPC CD4006BE CD4014CN CD4014AE CD4021MD CD4021AD
CD4006CN CD4006AE CD4014MD CD4014AD CD4021MJ CD4021AF
CD4006MD CD4006AD CD4014MJ -CD4014AF CD4022BCJ CD4022BF
CD4006MJ CDA4006AF CD4015BDM CD4015BD CD4022BCN CD4022BE
CD4007CN CD4007AE CD4015BPC CD4015BE CD4022BDM CD4022BD
CD4007MD CD4007AD C4015CN CD4015AE CD4022BMD CD4022BD
CD4007MJ CDA4007AF CD4015MD CD4015AD CD4022BMJ CD4022BF
CD4007UBDM CD4007UBD CD4015MJ CD4015AF CD4022BPC CD4022BE
CD4007UBPC CD4007UBE CD4016BDM CD4016BD CD4023BCJ CD4023BF
CD4008BCJ CD4008BF CD4016BPC CD4016BE CD4023BCN CD4022BE
CD4008BCN CD4008BE CD4016CN CD4016AE CD4023BDM CD4023BD
CD4008BDM CD4008BD CD4016MD CD4016AD CD4023BMD CD4023BD
CD4008BMD CD4008BD CD4016MJ CD4016AF CD4023BMJ CD4023BF
CD4008BMJ CD4008BF CD4017BCJ CD4017BF CD4023BPC CD4023BE
CD4008BPC CDA4008BE CD4017BCN CD4017BE CD4023CN CDA4023AE
CD4009CN CD4009AE CD4017BDM CD4017BD CD4023MD CD4023AD
CD4009MD CD4009AD CD4017BMD CD4017BD CD4023MJ CD4023AF
CD4009MJ CDA4009AF CDA4017BMJ CD4017BF CD4024BCJ CD4024BF
CD4010CN CD4010AE CD4017BPC CD4017BE CD4024BCN CD4024BE
CD4010MD CD4010AD CD4018BCJ CD4018BF CD4024BDM CD4024BD
CD4010MJ CD4010AF CD4018BCN CD4018BE CD4024BMD CD4024BD
CD4011BCJ CD4011BF CD4018BDM CD4018BD CD4024BMJ CD4024BF
CD4011BCN CD4011BE CD4018BMD CD4018BD CD4024BPC CD4024BE
CD4011BDM CD4011BD CD4018BMJ CD4018BF CD4025BCJ CD4025BF
CD4011BMD CD4011BD CD4018BPC CD4018BE CD4025BCN CDA4025BE
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RCA RCA RCA

Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
CD4025BDM CD4025BD CD4043MJ CDA4043AF CD4069CN CD4069AE
CD4025BMD CD4025BD CD4044BDM CD4044BD CD4069MD CD4069AD
CD4025BMJ CD4025BF CDA4044BPC CD4044BE CD4069MJ CDA4069AF
CD4025BPC CD4025BE CDA4044CN CD4044AE CD4069UBDM CD4069UBD
CD4025CN CD4025AE CD4044MD CD4044AD CD4069UBPC CD406SUBE
CD4025MD CD4025AD CD4044MJ CDA4044AF CD4070BCJ CDA4070BF
CD4025MJ CDA4025AF CD4045BDM CD4045BD CD4070BCN CD4070BE
CD4027BCJ CD4027BF CD4045BPC CD4045BE CD4070BDM CDA4070BD
CD4027BCN CD4027BE CD4046BCN CD4046BE CD4070BMJ CDA4070BF
CD4027BDM CD4027BD CD4046BDM CD4046BD CD4070BPC CD4070BE
CD4027BMD CD4027BD CD4046BMD CD4046BD CD4070CN CD4070AE
CD4027BMJ CDA4027BF CD4046BMJ CD4046BF CD4070MD CD4070AD
CD4027BPC CD4027BE CD4046BPC CD4046BE CD4070MJ CDA4070AF
CD4028BCJ CDA4028BF CD4047BCN CD4047BE CD4071BCJ CD4071BF
CD4028BCN CD4028BE CD4047BDM CD40478D CD4071BCN CDA4071BE
CD4028BDM CD4028BD CD4047BMD CD4047BD CD4071BDM CD4071BD
CD4028BMD CD4028BD CD4047BMJ CD4047BF CD4071BMD CD4071BD
CD4028BMJ CD4028BF CD4047BPC CD4047BE CD4071BMJ CD4071BD
CD4028BPC CD4028BE CD4048BCJ CD4048BF CD4071BPC CDA4071BE
CD4029BCJ CD4029BF CD4048BCN CD4048BE CD4072BDM CD4072BD
CD4029BCN CD4029BE CD4048BMD CD4048BD CD4072BPC CD4072BE
CD4029BDM CD4029BD CD4048BMJ CD4048BF CDA4073BCJ CD4073BF
CD4029BMD CD4029BD CD4049BDM CD4049BD CD4073BCN CD4073BE
CD4029BMJ CD4029BF CD4049BPC CD4049BE CD4073BDM CD4073BD
CD4029BPC CD4029BE CD4049CN CDA4049AE CD4073BMD CD4073BD
CD4030BDM CD4030BD CD4049MD CDA4049AD CD4073BMJ CD4073BF
CD4030BPC CD4030BE CD4049MJ CD4049AF CD4073BPC CD4073BE
CD4030CN CD4030AE CD4050BCJ CD4050BF CD4075BCJ CD4075BF
CD4030MD CD4030AD CD4050BCN CD4050BE CD4075BCN CD4075BE
CD4030MJ CD4030AF CD4050BDM CD4050BD CD4075BDM CD4075BD
CD4031BCN CD4031BE CD4050BMD CD4050BD CD4075BMD CD4075BD
CD4031BDM CD4031BD CD4050BMJ CD4050BF CD4075BMJ CD4075BF
CD4031BMD CD4031BD CD4050BPC CDA4050BE CDA4075BPC CD4075BE
€D4031BMJ CD4031BF CD4051BCJ CD4051BF CD4076BCN CD4076BE
CD4034BCN CD4034BE CD4051BCN CD4051BE CD4076BDM CD4076BD
CD4034BDM CD4034BD CD4051BDM CD4051BD CD4076BMD CD4076BD
CD4034BMD CD4034BD CD4051BMD CD4051BD CD4076BMJ CD4076BF
CD4034BMJ CD4034BF CD4051BMJ CD4051BF CD4076BPC CD4076BE
CD4034BPC CD4034BE CD4051BPC CD4051BE CD4077BDM CD4077BD
CD4035BCN CD4035BE CD4052BCJ CD4052BF CD4077BPC CD4077BE
CD4035BDM CD4035BD CD4052BCN CD4052BE CD4078BMD CD4078BD
CD4035BMD CD4035BD CD4052BDM CD4052BD CD4078BPC CDA4078BE
CD4035BMJ CDA4035BF CD4052BMD CD4052BD CD4081BCJ CDA4081BF
CD4035BPC CD4035BE CD4052BMJ CD4052BF CD4081BCN CDA4081BE
CD4040BCJ CD4040BF CD4052BPC CD4052BE CD4081BDM CD4081BD
CD4040BCN CD4040BE CD4053BCJ CD4053BF CD4081BMD CD4081BD
CD4040BDM CD4040BD CD4053BCN CDA4053BE CD4081BMJ CDA4081BF
CD4040BMD CD4040BD CD4053BDM CD4053BD CD4082BDM CD4082BD
CDA4040BMJ CD4040BF CD4053BMD CD4053BD CD4082BPC CDA4082BE
CDA4040BPC CD4040BE CD4053BMJ CD4053BF CD4085BDM CD4085BD
CD4041BDM CD4041BD CD4053BPC CD4053BE CD4085BPC CD4085BE
CD4041BPC CD4041BE CD4060BCJ CD4060BF CD4086BDM CD4086BD
CD4041CN CDA4041AE CD4060BCN CD4060BE CD4086BPC CD4086BE
CD4041MD CD4041AD CD4060BMD CD4060BD CD4089BCJ CDA4089BF
CD4041MJ CDA4041AF CD4060BMJ CD4060BF CD4089BCN CD4089BE
CD4042BCJ CD4042BF CD4066BCJ CD4066BF CD4089BMD CD4089BD
CD4042BCN CD4042BE CD4066BCN CD4066BE CD4089BMJ CD4089BF
CD4042BDM CD4042BD CD4066BDM CD4066BD CD4093BCJ CD4093BF
CD4042BMD CD4042BD CD4066BMD CD4066BD CD4093BCN CD4093BE
CD4042BMJ CD4042BF CD4066BMJ CD4066BF CD4093BDM CD4093BD
CD4042BPC CD4042BE CD4066BPC CD4066BE CD4093BMD CD4093BD
CD4043BDM CD4043BD CD4067BDM CD4067BD CD4093BMJ CD4093BF
CD4043BPC CD4043BE CD4067BPC CD4067BE CD4093BPC CD4093BE
CD4043CN CD4043AE CD4068BDM CD4068BD CD4099BCJ CD4099BF
CD4043MD CD4043AD CD4068BPC CD4068BE CD4099BCN CD4099BE
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RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
CD4099BMD CD4099BD CD40161BCN CD40161BE F4025DC CD4025BF
CD4099BMJ CD4099BF CD40161BMD CD401618BD F4025PC CD4025BE
CD4510BCJ CD4510BF CD40161BMJ CD40161BF F4027DC CD4027BF
CD4510BCN CD4510BE CD40161BPC CD40161BE F4027PC CD4027BE
CD4510BDM CD4510BD CD40162BCJ CD40162BF F4028DC CD4028BF
CD4510BMD CD4510BD CD40162BCN CD40162BE F4028PC CD4028BE
CD4510BMJ CD4510BF CD40162BDM CD40162BD F4029DC CD4029BF
CD4510BPC CD4510BE CD40162BMD CD40162BD F4029PC CD4029BE
CD4511BCJ CD4511BF CD40162BMJ CD40162BF F4030DC CD4030BF
CD4511BCN CD4511BE CD40162BPC CD40162BE F4030PC CD4030BE
CD4511BDM CD4511BD CD40163BCJ CD40163BF F4035DC CD4035BF
CD4511BMD CD4511BD CD40163BCN CD40163BE F4035PC CD4035BE
CD4511BMJ CD4511BF CD40163BDM CD40163BD F4040DC CD4040BF
CD4511BPC CD4511BE CD40163BMD CD40163BD F4040PC CD4040BE
CD4512BDM CD4512BD CD40163BMJ CD40163BF F4041DC CD4041BF
CD4512BPC CD4512BE CD40163BPC CD40163BE F4041PC CD4041BE
CD4514BDM CD4514BD CD40174BCN CD40174BE F4042DC CD4042BF
CD4514BPC CD4514BE CD40174BDM CD40174BD F4042PC CD4042BE
. CD4515BDM CD4515BD CD40174BMD CD40174BD F4043DC CD4043BF
CD4515BPC CD4515BE CD40174BMJ CD40174BF F4043PC CD4043BE
CD4516BCJ CD4516BF CD40174BPC CD40174BE F4044DC CD4044BF
CD4516BCN CD4516BE CD40192BCJ CD40192BF F4044PC CD4044BE
CD4516BDM CD4516BD CDA40192BCN CD40192BE F4046DC . CD4046BF
CD4516BMD CD4516BD CD40192BMD CD40192BD F4046PC CD4046BE
CD4516BMJ CD4516BF CD40192BMJ CD40192BF F4047DC CD4047BF
CD4516BPC CD4516BE CD40193BCJ CD40193BF F4047PC CD4047BE
CD4518BCJ CD4518BF CD40193BCN CD40193BE F4049DC CD4049BF
CD4518BCN CD4518BE CD40193BMD CD40193BD F4049PC CD4049BE
CD4518BDM CD4518BD CD40193BMJ CD40193BF F4050DC CD4050BF
CD4518BMD CD4518BD F4001DC CD4001BF F4050PC CD4050BE
CD4518BMJ CD4518BF F4001PC CDA4001BE F4051DC CD4051BF
CD4518BPC CD4518BE F4002DC CD4002BF F4051PC CD4051BE
CD45208CJ CD4520BF F4002PC CD4002BE F4052DC CD4052BF
CD4520BCN CD4520BE F4006DC CD4006BF F4052PC CD4052BE
CD4520BDM CD4520BD F4006PC CD4006BE F4053DC CD4053BF
CD4520BMD CD4520BD F4007DC CD4007BF F4053PC CD4053BE
CD4520BMJ CD4520BF F4007PC CD4007BE F4066DC CD4066BF
CD4520BPC CD4520BE F4008DC CD4008BF F4066PC CD4066BE
CD4527BCJ CDA4527BF F4008PC ) CD4008BE F4067DC CD4067BF
CD4527BCN CDA4527BE F4011DC CD4011BF F4067PC CD4067BE
CD4527BDM CDA4527BD F4011PC CD4011BE F4068DC CD4068BF
CD4527BMD CDA4527BD F4012DC CD4012BF F4068PC CD4068BE
CD4527BMJ CD4527BF F4012PC CD4012BE F4069DC CD4069UBF
CD4527BPC CD4527BE F4013DC CDA4013BF F4069PC CD4069UBE
CD4532BDM CD4532BD F4013PC CD4013BE F4070DC CD4070BF
CD4532BPC CD4532BE F4014DC CD4014BF F4070PC CD4070BE
CD4555BDM CD4555BD F4014PC CD4014BE F4071DC CD4071BF
CD4555BPC CD4555BE F4015DC CD4015BF F4071PC CD4071BE
CD4556BDM CD4556BD F4015PC CD4015BE F4072DC CD4072BF
CD4556BPC CD4556BE F4016DC CD4016BF F4072PC CD4072BE
CDA4724BCJ CD4724BF F4016PC CD4016BE F4073DC CD4073BF
CDA4724BCN CDA4724BE F4017DC CD4017BF F4073PC CD4073BE
CD4724BMD CD4724BD F4017PC CD4017BE F4075DC CD4075BF
CD4724BMJ CD4724BF F4018DC CD4018BF F4075PC CD4075BE
CD40106BCJ CD40106BF F4018PC CD4018BE F4076DC CDA4076BF
CD40106BCN CD40106BE F4019DC CD4019BF F4076PC CD4076BE
CD40106BMD CD40106BD F4019PC CD4019BE F4077DC CDA4077BF
CD40106BMJ CD40106BF F4020DC CDA4020BF F4077PC CD4077BE
CD40160BCJ CD40160BF F4020PC CD4020BE F4078DC CD4078BF
CD40160BCN CD40106BE F4022DC CD4022BF F4078PC CD4078BE
CD40160BDM CD40160BD F4022PC CD4022BE F4081DC CD4081BF
CD40160BMD CD40160BD F4023DC CD4023BF F4081PC CD4081BE
CD40160BMJ CD40160BF F4023PC CD4023BE F4082DC CD4082BF
CDA40160BPC CD40160BE F4024DC CD4024BF F4082PC CDA4082BE
CD40161BCJ CD40161BF F4024PC CD4024BE F4085DC CD4085BF
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RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
F4085PC CD4085BE HD374C04 CD4069BE MC14025UBAL CD4025UBD
F4086DC CD4086BF HD374C14 CD40106BE MC14025UBCP CD4025UBE
F4086PC CDA4086BE HD374C86 CD4030BE MC14027BAL CD4027BD
F4510DC CD4510BF HD374C86 CD4070BE MC14027BCP CD4027BE
F4510PC CDA4510BE HD374C160 CD40160BE MC14028BAL CD4028BD
F4511DC CD4511BF HD374C161 CD40161BE MC14028BCP CD4028BE
F4511PC CD4511BE HD374C162 CD40162BE MC14029BAL CD4029BD
F4512DC CD4512BF HD374C163 CD40163BE MC14029BCP CD4029BE
F4512PC CD4512BE HD374C164 CD4015BE MC14032BAL CD4032BD
F4514DC CD4514BF HD374C165 CD4021BE MC14032BCP CD4032BE
F4514PC CD4514BE HD374C173 CD4076BE MC14034BAL CD4034BD
F4515DC CD4515BF HD374C174 CD40174BE MC14034BCP CD4034BE
F4515PC CD4515BE HD374C173 CD4076BE MC14035BAL CD4035BD
F4516DC CD4516BF HD374C192 CD40192BE MC14035BCP CD4035BE
F4516PC CD4516BE HD374C193 CD40193BE MC14038BAL CD4038BD
F4518DC CD4518BF MC14000UBAL CD4000UBD MC14038BCP CD4038BE
F4518PC CD4518BE MC14000UBCP CD4000UBE MC14040BAL CD4040BD
F4520DC CDA4520BF MC14001BAL CD4001BD MC14040BCP CD4040BE
F4520PC CD4520BE MC14001BCP CDA4001BE MC14042BAL CD4042BD
F4527DC CD4527BF MC14001UBAL CD4001UBD MC14042BCP CD4042BE
F4527PC CD4527BE MC14001UBCP CD4001UBE MC14043BAL CD4043BD
F4532DC CD4532BF MC14002BAL CD4002BD MC14043BCP CD4043BE
F4532PC CD4532BE MC14002BCP CD4002BE MC14044BAL CD4044BD
F4555DC CD4555BF MC14002UBAL CD4002UBD - MC14044BCP CD4044BE
F4555PC CD4555BE MC14002UBCP CD4002UBE MC14046BAL CD4046BD
F4556DC CD4556BF MC14006BAL CD4006BD MC14046BCP CD4046BE
F4556PC CD4556BE MC14006BCP CDA4006BE MC14049UBAL CD4049UBD
F4581PC CD40181BF MC14007UBAL CD4007UBD MC14049UBCP CD4049UBE
F4581DC CD40181BE MC14007UBCP CD4007UBE MC14050BAL CD4050BD
F4582DC CD40182BF MC14008BAL CD4008BD MC14050BCP CD4050BE
F4582PC CD40182BE MC14008BCP CD4008BE MC14051BAL CD4051BD
F4724DC CD4724BF MC14011BAL CD4011BD MC14051BCP CD4051BE
F4724PC CDA4724BE MC14011BCP CD4011BE MC14052BAL CD4052BD
F40085DC CD4585BF MC14011UBAL CD4011UBD MC14052BCP CD4052BE
F40085PC CD4585BE MC14011UBCP CD4011UBE MC14053BAL CD4053BD
F40160DC CD40160BF MC14012BAL CD4012BD MC14053BCP CD4053BE
F40160PC CD40160BE MC14012BCP CD4012BE MC14066BAL CD4066BD
F40161DC CD40161BF MC14012UBAL CD4012UBD MC14066BCP CD4066BE
F40161PC CD40161BE MC14012UBCP CD4012UBE MC14068BAL CD4068BD
F40162DC CD40162BF MC14013BAL CD4013BD MC14068BCP CD4068BE
F40162PC CD40162BE MC14013BCP CD4013BE MC14069UBAL CD4069UBD
F40163DC CD40163BF MC14014BAL CD4014BD MC14069UBCP CD4069UBE
F40163PC CD40163BE MC14014BCP CD4014BE MC14070BAL CD4070BD
F40174DC CD40174BF MC14015BAL CD4015BD MC14070BCP CD4070BE
F40174PC CD40174BE MC14015BCP CD4015BE MC14071BAL CD4071BD
F40192DC CD40192BF MC14016BAL CD4016BD MC14071BCP CD4071BE
F40192PC CD40192BE MC14016BCP CD4016BE MC14072BAL CD4072BD
F40193DC CD40193BF MC14017BAL CD4017BD MC14072BCP CD4072BE
F40193PC CD40193BE MC14017BCP CD4017BE MC14073BAL CD4073BD
F40194DC CD40194BF MC14018BAL CD4018BD MC14073BCP CD4073BE
F40194PC CD40194BE MC14018BCP CD4018BE MC14075BAL CD4075BD
HD174C04 CD4096BD MC14020BAL CD4020BD MC14075BCP CD4075BE
HD174C14 CD40106BD MC14020BCP CD4020BE MC14076BAL CD4076BD
HD174C86 CD4030BD MC14021BAL CD4021BD MC14076BCP CD4076BE
HD174C86 CD4070BD MC14021BCP CD4021BE MC14077BAL CD4077BD
HD174C160 CD40160BD MC14022BAL CD4022BD MC14077BCP CD4077BE
HD174C161 CD40161BD MC14022BCP CD4022BE MC14078BAL CD4078BD
HD174C162 CD40162BD MC14023BAL CD4023BD MC14078BCP CDA4078BE
HD174C163 CD40163BD MC14023BCP CD4023BE MC14081BAL CD4081BD
HD174C164 CD40158BD MC14023UBAL CD4023UBD MC14081BCP CD4081BE
HD174C165 CD4021BD MC14023UBCP CD4023UBE MC14082BAL CD4082BD
HD174C173 CD4076BD MC14024BAL CD4024BD MC14082BCP CD4082BE
HD174C174 CDA40174BD MC14024BCP CD4024BE MC14093BAL CD4093BD
HD174C192 CD40192BD MC14025BAL CD4025BD MC14093BCP CD4093BE
HD174C193 CD40193BD MC14025BCP CD4025BE ~MC14094BAL CD4094BD
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RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
MC14094BCP CD4094BE MM74C160N CD40160BE SCL4020ABC CD4020BF
MC14099BAL CD4099BD MM74C16IN CD40161BE SCLA4020ABD CD4020BD
MC14099BCP CD4099BE MM74C162N CD40162BE SCL4020ABE CD4020BE
MC14160BAL CD40160BD MM74C163N CD40163BE SCL4021BC CD4021BF
MC14160BCP CD40160BE MM74C164N CD4015BE SCL4021BD CD4021BD
MC14161BAL CD40161BD MM74C165N CD4021BE L4021 4
MC14161BCP CD40161BE MM74C173N CD4076BE SCL405385C CB40a20F
MC14162BAL CD40162BD MM74C174N CD40174BE SCL4022ABD CD4022BD
MC14162BCP CD40162BE SCL4000BC CD4000BF SCL4022ABE CD4022BE
MC14163BAL CD40163BD SCL4000BD CD4000BD SCL4023BC CD4023BF
MC14163BCP CD40163BE SCL4000BE CD4000BE
MC14174BAL CD40174BD SCL4001BC CD4001BF 5CL40238D CD4023BD
MC14174BCP CD40174BE SCL4001BD CD4001BD SCL4023BE CD4023BE
MC14194BAL CD40194BD SCL4001BE CD4001BE SCL4024BG CD4024BF
MC14194BCP CD40194BE SCL4001UBC CD4001UBF Soraain CDasaisd
MC14502BAL CD4502BD SCL4001UBD CD4001UBD
MC14502BCP CD4502BE SCL4001UBE CD4001UBE SCL4025BC CD4025BF
MC14504BAL CD40109BD SCL4002BC CD4002BF SCL4025BD CD4025BD
MC14504BCP CD40109BE SCL4002BD CD4002BD ggtﬁggg?gc gg:ggggg
MC14 SCL4002BE CD4002BE
Mgngzzéi g[D)%OBBD SCL4006ABC CD4006BF SCLA4026ABD CD40268D
4508BE
MC14510BAL CD4510BD SCL4006ABD CD4006BD SCL4026ABE CD4026BE
CD14510BCP CD4510BE SCL4006ABE CD4006BE SCL4027BC CD4027BF
MC14511BAL CD4511BD SCL4007UBC CD4007UBF ScLa0a78D SpaoTsD
L4007UBD CD4007UBD
v ooees sz4og7L\jBE CD4007UBE SCL4028BC CcD4028BF
MC14512BAL CD4512
MC14512BCP GB4313BE SCL4008BC CD4008BF SCL4028BD CD4028BD
MC14514BAL CD4514BD SCL4008BD CD4008BD SCL4028BE CD4028BE
MC14514BCP CD4514BE SCL4008BE CD4008BE SCL4029BC CD4029BF
MC14515BAL CD4515BD SCL4009UBC CD4009UBF ggtﬁggggg ggjggggg
MC14515BCP CD4515BE SCL4009UBD CD4003UBD
MG14516BAL CD4516BD SCL4009UBE CD4009UBE SCL4030BC CD4030BF
MC14516BCP CD4516BE SCL4010BC CD4010BF SCL40308D CD40308D
MC14517BAL CD4517BD SCL4010BD CD4010BD SCL4030BE CD4030BE
MC14517BCP CD4517BE SCL4010BE CD4010BE P ODaoaser
MC14518BAL CD4518BD SCL4011BC CD4011BF
MC14518BCP CD4518BE SCL4011BD CD4011BD SCLA4033ABE CD4033BE
MC14520BAL CD4520BD SCL4011BE CD4011BE SCL4034ABC CD4034BF
MC14520BCP CD4520BE SCL4011UBC CD4011UBF SCL4034ABD €D4034BD
MO14527BAL CD4527BD SCL4011UBD CD4011UBD SCLa0s4ABE 83283‘;25
MC14527 BCP CD4527BE SCL4011UBE CD4011UBE
MC14532BAL CD4532BD SCL4012BC CD4012BF | SCL4035BD CD40358D
MC14532BCP CD4532BE SCL4012BD CD4012BD SCL4035BE CD4035BE
MC14536BAL CD4536BD SCL4012BE CD4012BE ggtzgzgﬁgg gg:gzggg
L4013B CD4013BF
Morsson.  Comesand oo Cosorsa SCLADIOABE  CDAD40BE
MC14555BCP CD4555BE SCL4013BE CD4013BE SCL4041UBC CD4041UBE
MG 14528BAL CD45568D SOLA012BC CD4014BF SCL4041UBD CD4041UBD
MG14556BCP OD4SSEBE SOL4014BD CD4014BD SCL4041UBE CD4041UBE
MC14581BAL CD40181BD SCL4014BE CD4014BE ggtigggg ggzgzggg
4 4
MC14581BCP CD40181BE SGraoueee AT SCL4042BE CD4042BE
MC14582BAL. CD40182BD SOL4015BE CD401SBE SCL4043ABC CD4043BF
MC14582BCP CD40182BE SOL4016BC CD4016BF SCL4043ABD CD4043BD
MC14584BAL CD40106BD SGL4016BD CD4016BD SCL4043ABE CD4043BE
MC14584BCP CD40106BE SCLA4044ABC CD4044BF
MC14585BAL CD4585BD SCL4016BE CD4016BE SCL4044ABD CD4044BD
MC14585BCP CD4585BE SCL4017BC CD4017BF SCL4044ABE CD4044BE
MM54C04D CD4069UBD SCL4017BD CD4017BD SCL4046BC CD4046BF
MM54C160D CD40160BD SCL4017BE CD4017BE SCL4046BD CD4046BD
MM54C161D CD40161BD SCL4018BC CDA4018BF SCLA4046BE CD4046BE
MM54C162D CD40162BD SCL4018BD CD4018BD SCL4049UBC CD4049BF
MM54C163D CD40163BD SCL4018BE CD4018BE SCL4049UBD CD4049BD
MM54C173D CD4076BD SCL4019BC CD4019BF SCL4049UBE CD4049BE
MM54C174D CD40174BD SCL4019BD CD4019BD SCL4050BC CD4050BF
MM74C04N CD4069UBE SCL4019BE CD4019BE SCL4050BD CD4050BD
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RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
SCL4050BE CD4050BE SCL4163BD CD40163BD TP4011AN CDA4011AE
SCL4051BC CD4051BF SCL4163BE CD40163BE TP4011BN CD4011BE
SCL4051BD CD4051BD SCL4502BC CD4502BF TP4012AN CD4012AE
SCL4051BE CD4051BE SCL45028D CD4502BD TP4013AN CDA4013AE
SCL4052BC CD4052BF SCL4502BE CD4502BE TP4013BN CD4013BE
SCL4052BD CD4052BD SCL4508BC CD4508BF TP4014AN CD4014AE
SCL4052BE CD4052BE SCL4508BD CD4508BD TP4015AN CD4015AE
SCL4053BC CDA4053BF SCL4508BE CD4508BE TP4015BN CD4015BE
SCL4053BD CD4053BD SCL4510BC CD4510BF TP4016AN CDA4016AE
SCL4053BE CDA4053BE SCL4510BD CD4510BD TP4016UBN CD4016BE
4 TP4017AN CD4017AE
SCL4080ABD GBa0soBD §GLis1i86 CDas1IBE TP4O18AN CD40TIAE
SCL4060ABE CDA4060BE SCL4511BD CD4511BD TP4018BN CD4018BE
SCL4066BC CD4066BF SCL4511BE CD4511BE TP4019AN CD4019AE
SCL4066BD CD4066BD SCL4512BC CD4512BF TP4019BN CD4019BE
SCL4066BE CDA4066BE TP4020AN CDA4020AE
SCL4068BC CD4068BF ggﬂg}ggg 88221532 TP4020BN CDA4020BE
SCL4068BD CD4068BD SCL4514BC CD4514BF TP4021AN CD4021AE
SCL4068BE CD4068BE SCL4514BD CD4514BD TP4022AN CD4022AE
SCL4069UBC CD4069UBF SCL4514BE CD4514BE TP4023AN CD4023AE
SCL4069UBD D4069UBD TP4024AN CD4024AE
SCL4069UBE 8D406£9)HEE ggﬁg}ggg ggjglgg':o TP4024BN CD4024BE
SCL4070BC CD4070BF SCL4515BE CD4515BE TP4025AN CD4025AE
SCL40708D CD4070BD SCL4516BC CD4516BF TP4027AN CD4027AE
SCL4070BE CD4070BE SCL4516BD CD4516BD TP4027BN CD4027BE
SCL4071BC CD4071BF B E TP4028AN CDA4028AE
SCL4071BD CD4071BD ggtﬁ?:%é 88321%1: TP4028BN CD4028BE
SCL4071BE CDA4071BE SCL4517BD CD4517BD TP4029AN CD4029AE
SCL4072BC CD4072BF SCL4517BE CD4517BE TP4030AN CD4030AE
SCL4072BD CD4072BD SCL4518BC CD4518BF TP4030BN CD4030BE
SCL4072BE CD4072BE SCL4518BD TP4035BN CD4035BE
SCL4073BC CD4073BF SCL4518BE 883212%2 TP4040AN CD4040AE
SCL4073BD CD4073BD SCL4520BC CD4520BF TP4040BN CD4040BE
SCL4073BE CD4073BE SCL45208D CD4520BD TP4042AN CD4042AE
SCL4075BC CD4075BF SCL4520BE CD4520BE TP4042BN CD4042BE
L4 4 TP4043AN CD4043AE
SGLiorane CBiorhe SCLiarBs Cbisarab - TP4043BN CD404IBE
SCL4076BC CD4076BF SCL4527BE CD4527BE TP4044AN CD4044AE
SCL4076BD CD4076BD SCL4555BC CD4555BF TP4044BN CD4044BE
SCL4076BE CD4076BE SCL4555BD CD4555BD TP4049AN CD4049AE
SCL4077BC CD4077BE s TP4049UBN CD4049UBE
SCL4077BD CD4077BD sgtiggggg 88222285 TP4050AN CDA4050AE
SCL4077BE CD4077BE SCL4556BD CD4556BD TP4050BN CD4050BE
SCL4078BC CD4078BF SCL4556BE CD4556BE TP4051AN CD4051AE
SCL4078BD CD4078BD SCL4581BC CD4581BF TP4051BN CD4051BE
SCL4078BE CD4078BE SCL4581BD
SCL4081BC CD4081BF SCL4gg1 BE Sgﬁgg} EE l,':jggggﬁ ggiggggg
SCL4081BD CD4081BD SCL4582BC CDA4582BF TP4053AN CD4053AE
 SCL4081BE CD4081BE SCL4582BD 'CD4582BD TP4053BN CDA4053BE
SCL4082BC CD4082BF SCL4582BE CD4582BE TP4066AN CD4066AE
SCL4082BD CD4082BD
SCL4082BE CD4082BE 2&223238 83223255 TP4068AN CDA4068AE
SCL4093BC CD4093BF SCL4585BE CD4585BE TP4069UBN CD4069UBE
SCL4093BD CD4093BD TP4000AN CDA4000AE TP4070BN CD4070BE
SCL4093BE CD4093BE TP4001AN CDA4001AE - TP4071BN CD4071BE
SCL4160BC CD40160BF TP4001BN CD4001BE
SCL41608D CD40160BD TP4002AN CD4002AE TP4STSBN SDaorene
SCL4160BE CD40160BE TP4007AN CD4007AE TP4075BN OD4GT5BE
SCL4161BC CD40161BF TP4007UBN CD4007UBE TP4081BN CD4078BE
SCL4161BD CD40161BD TP4008AN CD4008AE TP4082BN CD4081BE
SCL4161BE CD40161BE TP4008BN CD4008BE
SCL4162BC CD40162BF TP4009AN CD4009AE TP4083BN CD4082BE
SCL4162BD CD40162BD TP4009UBN CD4009UBE" TP4511BN CD4511BE
SCL4162BE CD40162BE TP4010AN CD4010AE TP4512BN CD4512BE
SCL4163BC CD40163BF TP4010BN CD4010BE uPD4001C CDA4001AE
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RCA RCA RCA

Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
©PD4002C CD4002AE uPD4034C CD4034BE uPD4075C CD4075BE
uPD4011C CD4011AE uPD4035C CD4035BE 1PD4081C CD4081BE
uPD4012C CD4012AE uPD4040C CD4040BE PD4082C CD4082BE
uPD4013C CD4013AE LPD4042C CD4042AE /PD4083C CD4093BE
uPD4014C CD4014AE uPD4043C CDA4043BE 4PD4094C CD4094BE
uPD4015C CD4015AE LPD4044C CD4044BE 4PD4099C CD4099BE
4PD4017C CD4017BE UPD4049C CDA4049AE 1PD4508C CD4508BE
uPD4019C CD4019AE uPD4050C CD4050AE PD4510C CD4510BE
uPD4020C CD4020AE uPD4051C CD4051BE ,’pr451 10 CD4as11BE
HPD4021C CD4021AE 4PD4052C CD4052BE 1PD4514C CD4514BE
4PD4023C CD4023AE uPD4053C CD4053BE UPD4515C CD4515BE
uPD4024C CD4024BE uPD4063C CD4063BE UPD4516C CD4516BE
uPD4025C CD4025AE uPD4066C CD4066AE PD4518C CD4518BE
uPD4027C CD4027AE uPD4069C CD4069UBE »PD4520C CD4520BE
#PD4028C CD4028AE 4PD4071C CD4071BE 4PD4532C CD4532BE
4PD4029C CD4029AE uPD4072C CD4072BE 1PD4555C CD4555BE
uPD4030C CD4030AE uPD4073C CD4073BE UPD4556C CD4556BE
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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

e Power dissipation and derating

e System noise considerations

e Power-source rules

e Gate-oxide protection networks

e Input signals and ratings

e Chip assembly and storage

e Device mounting

e Testing

More specific information is then given
on significant features, special design
and application requirements, and
standard ratings and electrical charac-
teristics for COS/MOS A- and B-series
logic circuits, and on COS/MOS 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
COS/MOS technology. Additional infor-
mation on the operation and handling of
COS/MOS 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

36

crystal oscillators, a minimum supply

voltage of 4 volts is recommended.
Power Dissipation and Derating

The power dissipation of a COS/MOS in-
tegrated circuit is the sum of adc (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 Vopp.

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.

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

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

All COS/MOS devices are rated at 200
mW per package at the maximum oper-
ating ambient temperature rating (Ta)
for the package type (85°C for plastic
packages and 125°C for ceramic pack-
ages). Power ratings for temperatures
below the maximum operating tempera-
ture are shown in the standard COS/
MOS thermal derating chart in Fig. 1.

. This chart assumes that (a) the deviceis

mounted and soldered (or placed in a
socket) on a PC board; (b) there is nat-
ural convection cooling, with the PC
board mounted horizontally; and (c) the
pressure is standard (14.7 psia). In addi-
tion to the over-all package dissipation,
device dissipation per output transistor
is limited to 100 mW maximum over the
full package operating-temperature
range.

(D PACKAGES E (85°C RATING)
®PICK‘BES 0,F K (125°C RATING),

H

PACKAGE DISSIPATION—mW
3§43

8

t
]
1
40 ] 80 100 120
AMBIENT TEMPERATURE (Tg)—*C

20

92cs- 27790

Fig. 1 — Standard COS/MOS thermal derat-
ing chart.

System Noise Considerations

In general, COS/MOS devices are much
less sensitive to noise on power and
ground lines than bipolar logic families
(suchas TTLor DTL). However, this sen-
sitivity varies as a function of the power-
supply voltage, and more importantly as
afunction of synchronism between noise
spikes and input transitions. Good pow-
er distribution in digital systems requires
that the power bus have a low dynamic
impedance; for this purpose, discrete
decoupling capacitors should be distrib-
uted across the power bus. A more de-
tailed discussion of COS/MOS noise im-
munity is provided by ICAN-6587, “Noise
Immunity of B-series COS/MOS Inte-
grated Circuits,” in the Application Notes
Section.

Power-Source Rules _

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

Voo

4 *
D2 02 D2 Ao
— R2
INO COS/MOS -Qout
m > ’ ]i ) _‘Trm
DIODE_BREAKDOWN Vss

Dis25V
D2=50V
R2<<RI

* THESE DIODES ARE INHERENTLY PART OF THE
MANUFACTURING PROCESS.
92CS-27965R2
Fig. 2— Basic COS/MOS inverter with B-
series types protection network.

1. When separate power supplies are
used for the COS/MOS device and for
the device inputs, the device power
supply should always be turned on




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 COS/
MOS circuits should not be reversed.
The positive (Vop) terminal should
never be more than 0.5 volt negative
with respect to the negative (Vss) ter-
minal (Vop —Vss >—0.5 V). 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
Vec for COS/MOS buffers which have
two power supplies (except for the
CD40109B, and in particular, for CD-
4009 and CD4010 COS/MOS-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
Vpo 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 COS/
MOS devices from static electricity dam-
age. ICAN-6572 gives further informa-
tion on protection circuits. Although
these circuits are included in all COS/
MOS devices, the handling precautions
in ICAN-6572 and ICAN-6525 should be
observed.
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(a) For standard A-series COS/MOS prod-
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(b) For improved B-series COS/MOS prod-
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(c) ForCD4049UB, CD4050B, and CD40109B
COS/MOS types.
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920S—27967RI
(d) For COS/MOS transmission gates.

Fig. 3—Gate-oxide protection networks usedin
RCA COS/MOS 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 uA to mini-
mize cross talk between input signals
on adjacent terminals, and also to
minimize any reduction in noise im-
munity.

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

2. All COS/MOS 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 COS/MOS inputs are wired to
edge card connectors with COS/
MOS drive coming from another PC
board, a shunt resistor in the range of
100 kohms should be connected to
Voo or Vss, as applicable, in case the
inputs become unterminated with the
power supply on.

3. When COS/MQOS circuits are driven
by TTL logic,a ‘ pull-up” resistor
should be connected from the COS/
MOS input to 5 volts (further informa-
tion is given in ICAN-6602).

Output Rules

1. The power dissipation ina COS/MOS
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. Output short 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 COS/MOS devices.
3. COS/MOS, like active pull-up TTL,
cannot be connected in the “wire-
OR" configuration because an “on”
PMOS and an “on” NMOS transistor
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could be directly shorted across the
power-supply rails. (Exception: CD-
40107B)

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 volt-
age within the supply-voltage range
(VDD to Vss).

6. Large capacitive loads (greater than
5000 pF) on COS/MOS buffers or
high-current drivers act like short cir-
cuits and may over-dissipate output
transistors.

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 COS/MOS logic
devices, results in a near-ideal input-out-
put transfer characteristic, with switch-
ing point midway (45% to 55%) between
the 0 and 1 output logic levels. Theresult
is high dc noise immunity.

Fig. 4 shows a typical transfer curve that
may be used to define the dc noise im-
“munity of COS/MOS integrated circuits.
The noise-immunity voltage (Vi or Vin)
is the noise voltage at any one input that
does not propagate through the system.
Minimum noise immunity for buffered B-
series COS/MOS devices is 30, 30, and
27 per cent, respectively for supply volt-
ages Vop of 5, 10, and 15 volts and 20 per
cent of Vpp for all unbuffered gates. The
V. and Vu specifications define the
maximum permissible additive noise
voltage at an input terminal when input
signals are within 50 millivolts of the sup-
ply rails.

o = VaL v
1

Vo (HiGH)

VNML = VIL(MAX)~Vo(LOW)
VNMH =VO (HIGH) ~ VIH (MIN.)

9
8
7|
6

Vour s
4
3
2
1

| |
= VIH(rye) =
Vo (Low) !

1
1
1
1 1 1 1 1 L Il
0O I 2 3456789100
VIL(MAX)
VN

VIH(MIN.)
92C5-29512

Fig. 4—Typical transfer curve for a inverting
gate at Voo = 10 V.
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Noise margin is the difference between
the noise-immunity voltage (Vi or Viu)
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 V4 ratings. Fig. 5 illustrates the
noise-margin concept in a simple sys-
tem. Minimum noise margins for buf-
fered B-series COS/MOS devices are 1,
2, and 2.5 voits, respectively, for supply
voltages of 5, 10, and 15 volts.

Vop=5V VoL =05V VoH =45V
VL=V VmH® IV
VIL*15V VIH=35V VoL *0.5V

VIR =35V

92¢5-29513

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 COS/MOS devices
because COS/MOS outputs are normal-
ly 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 COS/MOS clocked devices have
maximum rise- and fall-timeratings (nor-
mally 5 to 15 microseconds). With longer
rise or fall times, a device may not func-
tion properly because of data ripple-
through, false triggering problems, etc.
Some B-series COS/MOS counters have
Schmitt-trigger shaping circuits built in-
to the clock circuit, removing the restric-
tion for input rise or fall times. Long rise
and fall times on COS/MOS buffer-type
inputs cause increased power dissipa-
tion 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

. _ 0.8Voo (v)
Maximumt,CL = 125 (v) ) X ty(ns)
B Serles Types

. _ 0.8Vopo (V)
MaximumtCL = A5 (v) X ty(ns)

where t, = teuu Or tpw (Whichever is
smaller) for the unit A in Fig. 6 as speci-
fied on the device data sheet at the speci-
fied value of Vop and loading 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 a2
a
Cy

L

Voo
0.7 Vpp
-3Vpp |
o T (1) L

aQ | switcHiNG PoINT=
| 0.3 Vpp

92C5-33024

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 COS/MOS integrated circuits are
provided in chip form (H suffix) to allow
customer design of special and complex
circuits to suit individual needs. COS/
MOS chips are electrically identical to
and offer the features of their counter-
parts sealed in ceramic and plastic pack-
ages. The following paragraphs describe
mounting considerations, packaging,
shipping and storage criteria, handling




criteria, visual inspection criteria, testing
criteria, and bonding pad layout and di-
mensions for each chip.

Mounting Considerations. All COS/MOS
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 COS/MOS circuits MOS-transistor p-
channel substrates (n-type bulk materl-
al) are connected to Voo, therefore, when
chips are mounted and a conductive
paste is used care must be taken to keep
the active substrate isolated from ground
or other 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 small insu-
lating surfaces. In addition, proper
consideration must be given to the
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protection of these devices from
other harmful environments which
could conceivably affect their
performance and/or reliability.

Handling Criteria. The user should find
the following suggested precautions
helpful in handling COS/MOS 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 COS/MOS devices, refer to ICAN-
6525, “Guide to Better Handling and Op-
eration 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. All external leads of the assemblies
or subassemblies should be short-
ed together.

3. Bonding Sequence

a. Connect Voo 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 COS/MOS chips undergo a
visual inspection which is patterned af-
ter MIL-STD-883, Method 2010, Condi-
tion B with modifications reflecting
COS/MQS requirements.

Testing Criteria. COS/MOS chips are dc
electrically tested 100% in accordance
with the same standards prescribed for
RCA devices in standard packages.

Device Testing
RCA COS/MOS 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
S157CMtestsetand a MarcodataMD154
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 COS/MOS devices:

. Insert the device into the test socket.

. Apply Voo.

. Apply the input signal.

. Perform the test.

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

. Turn off the power supply (Vob).

. Remove the device from the test sock-
et and insert it into a conductive carri-
er. COS/MOS devices under test must
not be exposed to electrostatic dis-
charge or forward biasing of the in-
trinsic protective diodes shown in Fig.
3. :

Detailed information on the techniques
employed in the testing of RCA COS/
MOS integrated circuits are described in
ICAN-6532 included in the Application
Notes section of this DATABOOK.

WD =

~N 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.* It should
be recognized that this type of plating
will not provide complete protection
against lead corrosion in the presence of
high humidity and mechanical stress.

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

A-SERIES COS/MOS
INTEGRATED CIRCUITS

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

® Quiescent current specified to 15
volts

e 5-volt and 10-volt parametric ratings

e 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 COS/MOS
integrated 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: Voo =5 V
and 10V; Ta =25°C (temperature coeffi-
cient is typically 0.3%/°C); CL =15 pF; t;
and t; of inputs = 20 ns.

HIGH-VOLTAGE B-SERIES
COS/MOS INTEGRATED
CIRCUITS

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

major features of this series are as fol-
lows:
e High-voltage (20-V) ratings
® 100% tested for quiescent current at
20V '
e 5-V, 10-V, and 15-V parametric rat-
ings
Standardized, symmetrical output
characteristics
e 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-temper-
ature range) =
1VatVpp = 5V
2VatVpp = 10V
25VatVpp = 15V
® Meets all requirements of JEDEC
Tentative Standard No. 13B, “Stand-
ard Specifications for Description of
‘B’ Series CMOS Devices

- JEDEC Minimum Standard

Under the sponsorship of the 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 COS/MOS
Integrated Circuits
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, Vob (Voltages referenced to Vss terminal) ............. -0.5 to +15V

INPUT VOLTAGE RANGE, ALL INPUTS .. ..iiiiiiiiiiiiiiiiiii i iii i iians

POWER DISSIPATION PER PACKAGE (Po):
For Ta=-40to +60°C (Package Type E)..........ccvvvvnnntn
For Ta = +60 to +85°C (Package Type E)..................
For Ta = -55 to +100°C (Package Types D, H).............
For Ta=+100to +125°C (Package Types D, H) ..........ccovnvnntn,

DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

For Ta = Full package-temperature range (All package types) .........c.ccvviiiiieiinnnns 100 mW
OPERATING-TEMPERATURE RANGE (Ta):

Package Types D, H ..ottt ittt it ien e -55 to +125°C

Package Type E ......ccvviiiiiiiiiiiiiiiiiinninnnans e -40 to +85°C
STORAGE-TEMPERATURE RANGE TsT6) -65 to 150°C
LEAD TEMPERATURE (During Soldering):

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

RECOMMENDED OPERATING CONDITIONS
For maximum reiiability, 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) Vop
VOLTS| MIN. MAX. | VOLTS| MIN.| TYP. | MAX.| UNITS
VoL Output Low 5 — — 5 — 0 0.05 \
Voltage 10 - — 10 — 0 0.05 \"
Vou Output High 0 — — 5 4.95 5 — \'
Voltage 0 — —_ 10 995 | 10 — Vv
Vau Noise Voltage — 3.6 —_ 5 15 2.25 — \
(SSI Types) |[(Input Low) — 7.2 — 10 3 45 — \
VnH Noise Voltage — — 14 5 1.5 2.25 — Vv
(SSI Types) [(Input High) — — 28 10 3 45 — \
VL Noise Voltage — 4.2 —_ 5 15 2.25 — Y
(MSI Types)|(Input Low) — 9.0 —_ 10 3 4.5 — Vv
VnH INoise Voltage — — 0.8 5 1.5 225 | — v
(MS! Types)|(Input High) — — 1.0 10 3 45 - \
Vime Noise Margin — 45 — 5 1 — — Vv
(Input Low) — 9.0 — 10 1 — — Vv
Vmu Noise Margin —_ — 0.5 5 1 —_ — \
(Input High) — — 1.0 10 1 - — Vv
I, ln Input Leakage — — — 15 — | £10°] +1 A
Low
I Quiescent Device — — — | 5, 10, 15/See Data Sheets LA
Leakage
lon, lop Output Source and| — — — 5,10 See Data Sheets mA
Sink current

Note: Logic Level Inversion Assumed in Table Il.

maximum ratings, static and ac electri-
cal characteristics of B-series CMOS in-
tegrated circuits. The JEDEC standard
(JEDEC Tentative Standard No. 13B)
defines B-series CMOS integrated cir-
cuits as auniform 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,
ViLand Vi, are specified as 20 and 80 per
cent, respectively, of Vpp for operation
from 5 or10volts, 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 COS/MOS 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 COS/MOS integrated
circuits. The standardized static electri-
cal characteristics for these devices are
shown in Table V1. As with the JEDEC
specifications, the RCA standardized
characteristics classifies the B-series
devices into three leakage (quiescent-
device-current) categories. Table VII
lists the RCA types in each category and
indicates types that, although they are
still B-series types, differ in one or more
static characteristics.

Tables V and VI show that, ina number of
importantrespects, RCA has established.
new performance standards for B-series
COS/MOS 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
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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 Vpp -0.5to +18 vdc
Input Voltage Vin —0.5to Vpp +0.5 Vdc
DC Input Current hn  x£10 mAdc
{any one input) .
Storage-Témperature Range Ts —65to +150 °C
Recommended Operating Conditions:
DC Supply Voltage Vop +3to +15 Vdc
Operating-Temperature Range, Ta
Military-Range Devices -55to +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 VIN = Vss or 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 ViN =Vsgsor Vpp 10 10 300
15 20 20 600
MsSI 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 ViN = Vsgsor Vpp 0.05 0.05 0.05 Vdc
15 | 1] <1uA 0.05 0.05 0.05
VoH| High-Level 5 4.95 4.95 4.95
Output Voltage | All 10 Vin=VssorVpp [ 9.95 9.95 9.95 Vdc
15 |l0] <1uA 14.95 14.95 14.95
ViL Input Low 5 Vo = 0.5V or 4.5V 15 1.5 1.5
Voltage Al 10 Vo = 1.0V or 9.0V 3.0 3.0 3.0 Vdc
15 Vp=1.56Vor13.5V 4.0 4.0 4.0
B Types [lo] <1uA
5 Vo = 0.5V or 4.5V 1.0 1.0 1.0
UB Types All 10 Vo = 1.0V or 9.0V 20 2.0 2.0 Vdc
15 Vo =1.5Vor 13.5V 25 25 25
|'lo] <A
ViH | Input High 5 Vpo=0.5Vordsv | 35 3.5 3.5
Voltage Al 10 Vo = 1.0V or 9.0V 7.0 7.0 7.0 Vdc
15 Vp=1.5Vor13.5v | 11.0 1.0 11.0
B Types |lo| <1uA
5 VQ = 0.5V or4.5V 4.0 40 4.0
UB Types All 10 Vo = 1.0V or 9.0V 8.0 8.0 8.0 Vdc
15 Vo =15Vor135V | 125 125 12.5
Jlo] <1uA
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Table IV - JEDEC Standard for Static Characteristics of B-series CMOS Integrated Circuits (cont'd)
LIMITS
TEMP. | Voo Tiow* +25° C Thicr™
PARAMETER RANGE | (Vdc) CONDITIONS Min [ Max | Min | Typ | Max | Min | Max Units
5 Vo = 0.4V
VN =0 or 5V 0.64 0.51 0.36
10 Vo =0.5V,
Mil V)N =0or 10V 1.6 1.3 0.9
15 Vo= 1.5V,
loL | Outeut Low VN = 0or 15V 4.2 3.4 2.4 Ade
(Sink) Current
5 Vg =0.4vV,
VN = 0or 5V 0.52 0.44 0.36
10 Vo = 0.5V,
Comm ViN=0or 10V 1.3 1.1 0.9
15 Vo =15V,
V|N = 0or 15V 3.6 3.0 2.4
5 Vo =46V,
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 -1
loH | (Source) mAdc
Current 5| Vo=46V
Vin =10 or 5V -0.2 -0.16 -0.12
10 | Vo = 9.5V,
Comm Vi =0or 10V -0.5 -0.4 -0.3
15 | Vo = 13,5V, '
Vin=0o0r 15V -1.4 -1.2 -1.0
Iin Input Mil 15 | Vin =0 or 15V +0.1 +0.1 +1.0 uAdc
Current Comm 15 | Vik =0 or 15V +0.3 +0.3 +1.0 uAdc
3-State Mil 15 | Viv =0o0r 15V +0.4 +0.4 +12 uAdc
lourmax] Output
Leakage
Current Comm 15 | Vin =0o0r 15V +1.6 +1.6 +12 uAdc
Ci Input
Capacitance |All — Any Input 7.5 pF
per Unit Load '

*Twow = —55° C for Military Temp. Range device, —40° C for Commercial Temp. Range device
*Twen = +125° C for Military Temp. Range device, +85° C for Commercial Temp. Range device
4 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 COS/MOS de-

"vices 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.

. 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 COS/MOS Integrated Circuits
Maximum Ratings, Absolute-Maximum Values

DC SUPPLY-VOLTAGE RANGE, (Voo)
(Voltages referenced to Vss Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS

...................... —0.5to +20V -

~0.5t0 Vpop +0.5 V

DC INPUT CURRENT, ANY ONE INPUT ... ittt iiiciiieiieianntaenaanes +10 mA

POWER DISSIPATION PER PACKAGE (Pp):

For Ta = —40t0 +60° C (PACKAGE TYPE E).....ieutniiiiiiiiiiiiiiiieiieiiiiaieaanann 500 mwW

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

For Ta = —55t0 +100° C (PACKAGE TYPES D, F) ...c.iuiiiniii it iiee e 500 mW

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

Derate Linearly at 12 mW/°C to 200 mW

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

PACKAGE TYPES D, F, H oottt iie ittt ittt it iiiii i cnenaens -55to +125° C

PACKAGE TYPE E ..ttt ittt it tnetatsneruetioneenenesnaseenseaesas —40 to +85° C

STORAGE-TEMPERATURE RANGE (Ts)
LEAD TEMPERATURE (DURING SOLDERING):

—65 to +150° C

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

Recommended Operating Conditions:

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

LIMITS
MIN. MAX.

CHARACTERISTIC UNITS

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

erature Range)

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

(a) In current-limited applications,

COS/MOS users can depend on one
tight leakage limit independent of
package style selected.

(b) Customer use of COS/MOS product
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up through 18 volts is protected by a
published tight leakage current
specification at 20 volts {(as well as
by an input leakage specification at
18 volts).

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
lou rating) specified to the tighter set

of limits established in the JEDEC

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

. Improved Iinput current (leakage)

ratings

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

maximum limit of 1 yA 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 COS/MOS
devices are significantly lower than
this limit, typically ranging from 10 to
100 pA.

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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LIMITS AT INDICATED TEMPERATURES (°C)

' CONDITIONS Values at -55, +25, +125 Apply to D,F,H Packages
CHA:Rs#ch ER- Values at -40, +25, +sg%ply to E Packagege UNITS
Vo VIN VbD +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 0.25

Current, — 0,10 10 05 05 15 15 — | 001 | 05
'Gglgeg"ax- - 0,15 15 1 1 30 30 — [ o001 1
Iveriersh - 020 | 20 5 5 150 | 150 — | 0.02 5

Buffers, Flip-Flops, 05 5 1 1 30 30 — (002 i
Latches, Multi- 0,10 10 2 2 60 60 — 0.02 2
Level Gates 0,15 | 15 2 2 120 | 120 — [ o002 7 HA
(MSI-1 Types) 020 | 20 | 20 | 20 | 600 | 600 | — | 004 | 20

Complex Logic 05 5 5 5 150 | 150 | 0.04 5
(MS1-2 Types)a 0,10 10 10 10 300 | 300 — [ oo04 10

0,15 15 20 20 | 600 | 600 — [ o004 | 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 0.5 0,10 10 16 15 11 0.9 1.3 26 -

loL Min. 15 015 | 15 42 4 28 | 24 | 34 | 68 -

Output High 46 0.5 5 | -0.64 | -061 | -0.42 | -0.36 | -0.51 | -1 - mA
(Source) 2.5 05 5 -2 18 | -13 [ 115 [ -16 | -3.2 —
CLI'”B"R;I, 95 010 | 10 | -16 | -15 | 11 | -09 | 1.3 | -26 Z

OH Min. 135 | 015 | 15 | 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 Z 0o [oos| |

Output Voltage: — 05 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 05,45 _ 5 15 — _ 15
Vﬁ}tag:/,' 1,9 — 10 3 — — 3

ax.
BlTLypes 1.5,13.5 - 15 4 — - 4
UB Types 05,45 — 5 1 — _ 1
1,9 — 10 2 — - 2
15,135| - 15 25 — - 2.5 v

Tnput High 05,45 - 5 35 35 - —
\\;olt?\s}l@ 1,9 - 10 7 7 — —

in.

| BITHypes 15,135 - 15 11 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 X 1 — %105 | %01 | wA
1IN Max.

3-State Qutput
Leakage Current | 0,18 | 0,18 18 | x0.4 | 04 | +12 | 12 — | #1044 | 04 | pA
louT Max.

AClassifications of RCA COS/MOS B-Series Types are shown in Table V1.
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Table VII — Classification of RCA B-series COS/MOS Integrated Circuits According to Circuit Complexity

Buffers/Flip-Flop/
Latches/Multi-Level
Gates (MSI-1)

Gates/

Inverters
CD4000B CD4023UB
CcD4000UB CD4025B
CD4001B CD4025UB
CD4001UB CD4048B
CD4002B CD4066Bm
CD4002UB CD4068B
CD4007UB CD4069UB
CD4011B CD4071B
CD4011UB CD4072B
CD4012B CD4073B
CD4012UB CD4075B
CD4016Bm CD4078B
CD4023B CD4081B

CD4082B

CD4009UBm
CD4010Bm
CD4013B
CD4019B
CD4027B
CD4030B
CD4041UBm
CD4042B
CD4043B
CD4044B
CD4047B
CD4049UBE
CD4050Bm

CD4070B
CD40778
CD4085B
CD4086B
CD4093B
CD4095B
CD4096B

.CD4098B

CD4502B=
CD4503B
CD40106B
CD40107B=m
CD40109Bm
CD40174B
CD40257B

m|ndicates typesbfor which, because of special design requirements, one
or more static characteristics differ from the standardized data. Refer to

RCA data pages on these types for specific differences.

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

. Rellability

. RCA B-series COS/MOS integrated
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circuits incorporate the latest im-

Complex Logic (MSI-2)

CD4006B CD4051Bm  CD4527B
CD4008B CD4052Bm CD4532B
CD4014B CD4053Bm  CDA4536B
CD4015B CD4054Bm CD4538B
CD4017B CD4055Bm  CD4555B
CD4018B CD4056Bm CD4556B
CD4020B CD4060B CD4585B
CD4021B CD4063B CD4724B
CD4022B CD4067Bm CD40100B
CD4024B CD4076B CD40101B
CD4026B CD4089B CD40102B
CD4028B CD4094B CD40103B
CD4029B CD4097Bm CD40104B
CD4031B CD4099B CD40105B
CD4032B CD4508B CD40108B
CD4033B CD4510B CD40110Bm
CD4034B CD4511Bm  CD40147B
CD4035B CD4512B CD40160B
CD4038B CD4514B CD40161B
CD4040B CD4515B CD40162B
CD4045Bm CD45168B CD40163B
CD4046Bm  CD4517B CD40181B
. CD4518B CD40182B
CD4520B 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 COS/MOS devices, and
Figs. 11 through 14 show the normalized
variation of output source and sink cur-
rents with respect to temperature and
voltage in these devices.

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

B-Series Dynamic Electrical
Characteristics

B-series dynamic electrical characteris-
tics are specified for individual types un-
der the following conditions: Vop = 5V;
10V, and 15V; Ta =25° C; CL. =50 pF; RL
=200 kQ; t, and t;= 20 ns. Table Vil lists
dynamic characteristics specified for
RCA B-series COS/MOS integrated cir-
cuits. Fig. 13 shows the variation of B-
series dynamic parameters with temper-
ature. Fig. 14 shows the variation of out-
put transition time with supply voltage.
Fig. 15 shows the variation of the stand-
ardized 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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AMBIENT TEMPERATURE (TA)®25

General Operating and Application Considerations

[AMBIENT TEMPERATURE (T3)=25%

(o) =mA

©

OUTPUT LOW (SINK) CURRENT (Ig) —mA

QUTPUT LOW (SINK) CURRENT (I,
~

92C5-24318R3

Fig.7 — Typical output low (sink) current
characteristics.
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Fig. 10 — Minimum output high (source) cur-
rent characteristics.
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Fig. 8— Minimum output low (sink) current
characteristics.
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Fig. 9 — Typical output high (source) current
characteristics.
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delay time with temperature.

B-Series Dynamic (AC) Switching
Parameters

Table VIl defines the major COS/MOS
ac characteristics, with reference to the
waveforms shown in Figs. 16 through 19.
Test conditions of Vpp, low capacitance
(Cv.), and input conditions are given for
individual types in the published data.

Fig. 14—Variation of low-to-high (trn) and
high-to-low (tra.) transition time with
supply voltage.

Fig. 16 — Transition times and propagation
delay times, combination logic.

Fig. 15—Variation of transition time (ty, ,
(tg py) with load capacitance .

(R

I
feL  vpp
£

cLock

92¢5-20070

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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General Operating and Application Considerations

Table ViIl - Dynamic Electrical Characteristics - Deilnltlbns

Characteristic Symbol Limits Notes
Max. Min.

Propagation Delay:

Qutputs going high to low tere X

Outputs going low to high teLH X
Output Transition Time: ’

Outputs going high to low true X

Outputs going low to high trn X
Pulse Width-Set, Reset, Preset

Enable, Disable, Strobe, Clock twL or twn X 1
Clock Input Frequency fou X 1,2
Clock Input Rise and Fall Time teL, tic X
Set-Up Time tsu X 1
Hold Time tn X 1
Removal Time - Set, Reset, Preset-Enable tRem X 1
Three State Disable Delay Times:

High level to high impedance tenz X

High impedance to low level tezL X

Low level to high impedance teLz X

High impedance to high level trzn X

NOTE: (1)

to max., or vice versa.

(2

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

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.

OUTPUT HIGH
7O OFF

—_OUTRUTS UTPUTS ouTPUTS
CONNECTED DISCONNECTED CONNECTED
Oo— .

OTHER |O—— OQUTPUT R_*1hg

INPUTS 1 O—— IC WITH voo'm 'nz:::m
O—— 3 STATE o Vss for tpuz PIH

50 pF
0uTPUT
o15ABLEC ]

CS-29514RI1

Fig. 18 — Three-state propagation delay wave
shapes and test circuit.
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fecL -

cLock
INPUT
oATA
inpuT f — —
tSuH*—=

ouTpyT

SET, RESET

OR PRESET [ % (H) OR (L
Voo T trem (L) OPTIONAL
50% Y- -
o

CS-20069R4

Fig. 19— Setup times, hold times, removal
time, and propagation delay times
for positive-edge triggered sequen-
tial logic circuits.

COS/MOS Special Products

RCA supplies a variety of special
COS/MOS products that have operat-
ing supply-voltage ranges and other
characteristics that differ from the
standardized data specified for A- and
B- series COS/MOS integrated circuits.

These special applications types include
crosspoint switches for use in telephone
and PBX systems, in studio audioswitch-
ing applications, and as multisystem bus
interconnects; tone generators for use in
dual-tone telephone dialing systems; in-
terface circults for level-shifting applica-
tions to interface CMOS logic levels with
different logic types; and display drivers
non-multiplexed, 4-digit, 7-segment
LCD types containing all the circuitry
necessary for driving conventional LCD
displays without the need for external
components.




COS/MOS High-Voltage

B-Series Integrated Circuits
Technical Data




CD4000B, CD4001B, CD4002B, CD4025B Types

COS/MOS 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, CD4002B, and
CD4025B NOR gates provide the system
designer with direct implementation of the
NOR function and supplement the existing
family of COS/MOS 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, and 15-V parametric ratings

Maximum input current of 1 uA at 18 V

over full package-temperature range;

100 nA at 18 V and 25°C

Noise margin (over full package temperature

range):

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

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

! k=DrE+F |14
.

Ne— Voo

ne—2 B
3 12

A H=AYBC £
4 i1
s 10

92¢5-24757

CD4000B
FUNCTIONAL DIAGRAM
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CD4001B
FUNCTIONAL DIAGRAM
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CD4002B
FUNCTIONAL DIAGRAM

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
ISTIC 25 UNITS
Vo |VIN |VDD
(V) (V) | tv) | 55 | —40 +85 +125 | Min. | Typ. | Max.
Quiescent Device - 05 5 0.25 | 0.25 7.5 75 - 0.01 0.25
Current, - 0,101 10 | 05 | 05 15 15 | - 0.01 | 05 A
DD Max. - Joms[ 15| 1 1 20 ] 3] - oo ] 11"
- 020] 20 | 5 5 [ 150 | 150 | - 002 | 5
Output Low 04 | 05| 5 | 064|061 | 042 | 0.36 | 051 1 -
(Sink) Current 05 (01010 16 | 15 [ 11 09 [ 13 | 26 -
loL Min. 15 ]0.15] 15 | 42 | 4 | 28 | 24 |34 | 68 | -
Output High 46 05| 5 |-064/-0.61|-042|-0.36|-051] -1 — | mA
(Source) 2.5 05| 5 -2 |-18 | -1.3 | -1.15(-1.6 | -3.2 -
Current, 95 |010| 10 |[-16 |-15 | -1.1 | 09 [-13 | -26 | -
IOH Min.
135 |015| 15 |-42 | -4 | -28 | 24 |-34 | -68 | -
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level, — Jo10] 10 0.05 _ 0 |o005
VoL Max.
- 0,15] 15 0.05 - o [oos]
Output Voltage: - 0,5 5 4.95 4.95 5 -
"“9“";;}'9" - |o10] 10 9.95 995 | 10 =
VOH Min. — [o015] 15 14.95 1495 15 | -
Input Low 0545 | - | 5 15 — 1 - 15
Voltage, 1,9 ~ [0 3 — | = 3
ViL Max. -
15,135 - 15 4 — — 4 v
Input High 0.5 - 5 35 35 — —
Voltage, 1 - |10 7 7 — _
ViH Min. 15 | - | 15 1 n| = | -
1 t Current
" Mo, 018 18 |01 |00 | @1 | £ | - [£1075| 201 pA
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CD4000B, CD4001B, CD4002B, CD4025B Types

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

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

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

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

For Tp = 40 to +60°C (PACKAGE TYPEE) . . . . . . 500mW

For Ta = +60 10 +85°C (PACKAGE TYPE E) - Dera\e Lmearlv at 12 mW/°C to 200 mW

For T =—55 to +100°C (PACKAGE TYPES [ . 500 mW

For Tp = +100 to +125°C (PACKAGE TYPES D, F) ' Derate Ll"eaflv at 12 mW/OC 1o 200 MW’
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

PACKAGE TYPESD, F, H .

PACKAGE TYPE E
STORAGE TEMPERATURE RANGE ‘Tslg)
LEAD TEMPERATURE (DURING SOLDERING):

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

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

DYNAMIC ELECTRICAL CHARACTERISTICS
At T, =25°C Inputt,, tg=20ns, C; =50 pF, R, = 200k

TEST CONDITIONS ALL';J:,F;ES
CHARACTERISTIC UNITS
V,
DD | tvp, 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, tTTLH 15 40 80
Input Capacitance, Cy Any Input 5 7.5 pF
Voo
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Fig.1 — Typical voltage transfer characteristics.
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CD4000B, CD4001B, CD4002B, CD4025B Types
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Fig. 13 — Input leakage current
test circuit.
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types
COS/MOS NOR Gates

High-Voltage Types (20-Volit 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
of the NOR function and supplement the
existing family of COS/MOS 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

Features:

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

® Standardized symmetrical output characteristics

®u 100% tested for maximum quiescent current
at20 v

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

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

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

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at 55, +25, +125 Apply to D, F,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 - |.05] 5 |025 |0.25 7.5 7.5 - 0.01 |0.25
Current, - 0,10| 10 | 0.5 0.5 15 15 - 0.01 0.5 A
'DD Max. ~ Joi5| 18] 1 [ 7 |3 | 30| = oo 1 ]|*
- 0,20( 20 5 5 150 150 - 0.02 5
Output Low 0.4 0,5 5 0.64 | 0.61 0.42 | 0.36 | 0.51 1 -
(Sink) Current 0.5 0,10| 10 1.6 1.5 1.1 0.9 13 26 -
loL Min.
1.5 0,15 15 4.2 4 2.8 2.4 3.4 6.8 —

Output High 46 | 05 —0.64| —0.61 | —0.42 | -0.36[-0.51| —1 - | mA
(Source) 25 05 5 -2 |-18 | -1.3 |-1.15|-16 | -3.2 -
Current, 95 |0,10] 10 |-16 |15 | —1.1 | 09 |-1.3 | —26 | -

IQH Min.
) 135 |0,15| 15 | —42 | -4 -28 | -24 |-34 | 6.8 -

Output Voltage: - 05| 5 0.05 - 0 0.05
Low-Level, — |o.10] 10 0.05 - 0 |oo5

VoL Max.
— 0,15| 15 0.05 - 0 0.05 v

Output Voltage: - 05 5 4.95 4.95 5 -
High-Level, - 0,10] 10 9.95 995 [ 10 -

VOH Min. — [o1s] 15 14.95 1495| 15 | -

Input-Low 05,45 | — 5 1 —_ - 1
Voltage, 1,9 | - |10 2 — | = 2

ViLMax FE3s] — | 15 25 - T28]

Input High 0.5 - 5 4 4 — —

Voltage, 1 — 10 8 8 — —
ViHMin. g T T s 125 125 — | -

Input Current _ -5

1|N Max. 0,18| 18 | 0.1 | 0.1 1 1 - *10 0.1 | pA
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Typés

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be
selected so that operation is always within the following ranges: .. \
1]
‘ LIMITS N
CHARACTERISTIC UNITS b
MIN. MAX. <
5
- 3
Supply-Voltage Range (For .
Tp = Full Package Temp- 3 18 Y £
erature Range) °
2 s 5 10 2s 15
MAXIMUM RATINGS, Absolute-Maximum Values: INPUT VOLTAGE (VI)=V 5= 26636m1
DC SUPPLY-VOLTAGE RANGE, (VDD) Fig. 1 — Minimum and maximum voltage
(Voltages referenced to Vgg Terminal) . . . . . . . . . . . . . . —0.5t0 +20 V transfer characteristics.
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . —05tVpp+0.5V
DC INPUT CURRENT, ANYONE INPUT . . . . . . . . . . . . .« . . . 10 mA
POWER DISSIPATION PER PACKAGE (Pp): nnENsEEmanSEE
For Tp = —40 to +60°C (PACKAGE TYPEE) . . . . . . 500 mW ey o
For Tp = +60 to +85°C (PACKAGE TYPEE) . . . . . Derate Lmearly at 12 mW/5C t0 200 mW Ha {vo0) 5V
For Tp = -55 to +100°C (PACKAGE TYPES D,F) . . . . 500 mW > )
For Tp = +100 to +125°C (PACKAGE TYPES D, F). . . . Derate Lmearly at 12 mW/°C t0 200 mW lo 1 t
DEVICE DISSIPATION.PER OUTPUT TRANSISTOR E v
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mW g o
OPERATING-TEMPERATURE RANGE (TA) §
PACKAGE TYPESD, F, H . Ce e e e e —55 to +125°C -
PACKAGE TYPEE . . Ce e e e e e e —40 to +85°C E
STORAGE TEMPERATURE RANGE (Ts,g) e . . . . . . . . . . . —65t0+150°C H
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 £1/32 inch (1.59 £ 0.79 mm) from case for 10smax. . . . . . . . +265°C
5

o
INPUT VOLTAGE (V1=
s2cs- 17780

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C, Input t,, tg =20 ns, Fig. 2 — Typical voltage transfer characteristics

and CL =50 pF, RL =200 KQ as a function of temperature.
; ALL TYPES )
TEST CONDITIONS LIMITS — I
CHARACTERISTIC ; UNITS e RSehnataraRseaua:
VDD ¥ VOLTS (g + 15 ~
Volts TYP. MAX. e =
Propagation Delay Time, 5 60 120 § 10 A g.
s, =
tPHL: tPLH 10 30 60 ns E s E
15 25 50 3 A H
5 100 200 \ : °
.5 ¢
Transition Time, 10 50 100 ns H PRt
tTH L' tTLH 15 40 80 ° e I7MPUT JgLTS llV!?
- sacs- 17770
Input Capacitance, C| Any Input 10 15 pF

Fig. 3 — Typical current & voltage trahsfer
characteristics.

Voo JAWETENT TEWPERATURE (TAT+ 257
Tu H
. i
3 =usss
Pl . R .. 2 ~70-SOURCE VOLTAGE (Vgg)+15
Voo Ci = —=if Z 2
17 -] B 'y 3
* [ E— z
- 2 E P F‘ e & -
° = = ° 3
N N N N N N N 2
vss ‘!:L'le J:t :1 t::l_ t::ﬂ_ F; 5 A
* T
ALL INPUTS ARE H
PROTECTED BY é é) x S % ; >
COS/MOS PROTECTION 10 2 70 60 8 30 100 s regam DRAIN-TO-SOURCE VOLTAGE (Vps)—V sacs- 231803
NETWORK NC NC Vss 92C5-19641R3 ° °
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 AMBIENT TEMPERATURE (13)225°C
14
<
v Iy a* »E
‘o0 [ ) =
o—y -
1] ——1° 3
&— Zl E’: é‘ =1
1 Al [ H
&
5
[
Ly Ay B
J:' d‘:i £ f,:L Z, Hio
v 2
sS 3
*ALL INPUTS ARE [’;_ P P 5* 5
PROTECTED BY . — 529 Y
€0S/MOS PROTECTION Fy E B 12* TH
NETWORK r S HE
0 5 0 5
1 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
s2cs-24319m
N N N N
Ll LI n . Fig. 9 — Minimum output low (sink)
ﬁ F: current characteristics,
) (g (L DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
4y " 92C5-'5050R2 15 -0 -
s AMBIENT TEMPERATURE (Ta1=25°C T
_ Fig. 6 — Schematic diagram for type CD4001UB. VLTI G LR S A Rar oY 3
. 1
3|
o
£
&
x
&
*
5 o* T 2
o O ¢
3
8 0% 2z
o O c g
- »*
3 I 5
O— O &
3
2* 2%
O
92CS - 24320R3
Fig. 10 — Typical output high (source)
NS N 1, current characteristics.
L U U F‘L
M \ DRAIN-TO-SOURCE VOLTAGE (Vps)—V
(] - -0 -
AMBIENT TEMPERATURE (Ta)= 25°C T
A N s anananass saat
HHHHHHH AT <
92CM-15051R2 GATE - VOLTAGE (Vgs)= -5 VEEFLT gl
L L
*ALL INPUTS ARE HE Eaieseasasasens ! 3
PROTECTED BY Hi ianise: T 3
COS/MOS PROTECTION . pmass £
NETWORK A g
>re
v 5o H
ss . v g H 3
Fig.. 7 — Schematic diagram for type CD4002UB. : s ¢
: . PSRy 2
e 2
88 T 3
H
P RS 2g Ry ot -
T ! T EHES 2
Emasvessnss: z
jSea SFetasas 35 5
HH R e R ©
Qoo sacs-2eszez
* . | * R W . Fig. 11 — Minimum output high (source)
O—————-—v—] O l O ] current characteristics.
* * *
4 2 12
P P P
& I: &— |:l 8 ]
* ¥* *
& l :P:] 2, IZI S ] ] AMBIENT TEMPERATURE (Tp)e2
Y. T ¥
N JNJNWTVL'N_J MJNOUT NL!N Jnow
QVss
Voo

TRANSITION TIME (1THL 1 TLH)— S

*ALL INPUTS ARE

PROTECTED BY 92S-17184R1
COS/MOS PROTECTION V.
NETWORK ss
LOAD CAPACITANCE (C_ )—pF ~ 92(S-24322
Fig. 8 — Schematic diagram for type CD4025UB. Fig. 12 — Typical transition time vs. load
capacitance.
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ANBIENT TEWPERATURE (Tp)+25°C lmm i
IR

PROPAGATION DELAY TIME (1ppL 1pLp)—ns

LoAD cAPAclTnN:E (cL) pF 920527458

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

AMBIENT TEMPERATURE (Tp) 25 °C It
5| POWER DISSIPATION P+ CVy 2t+ P et
' =os
===
E
£ AT
2" ===
e
w03
& | suppLy voLTS(Vpp)* 15,
« o 7
8102 AL
=
H 2 s
a =5,
e LOAD CAPACITANCE (Cy ) *I5 pF s
CL*50pF ===
T ey e
|INEI] T T T T 10T
102 103 104 103 108 107

INPUT FREQUENCY (1)) —Hz 92¢5-17865

Fig. 14 — Typical power dissipation vs. frequency.

Voo

voo !

INPUTS

o

Vss
00
Vss

92CS-27401RI

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

Voo
INPUTS |gurPuTS
Vi b
No—s b =t
°
ViL b <
NOTE:
Vss TEST ANY co«ammow
OF INPUT:
92CS-2T44IRI

Fig. 16 — Input-voltage test circuit.

Voo

INPUTS
NOTE:
MEASURE INPUTS
SEQUENTIALLY,
TO BOTH Vpp AND Vs
CONNECT ALL UNUSED
) INPUTS TO EITHER
Vop OR Vss-
s2cs-27402

Vss
Fig. 17 — Input leakage current test circuit.

CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

TERMINAL ASSIGNMENTS

92¢5- 24443 RI
NC-NO CONNECTION

cD4ooouB

60 64

59—}
50—
40—
30 (1,423—?.225)

A
B :
J:A%48B
K:C+D 0-—
c l—  a-10
[} (0.102-0.254)
vss 61-69
(1.550-1.752)  9zcs-27747m1
a2Cs 2444 RI
NC:NO CONNECTION
CD4001UB CD4001UB
20 30 40 50 60
Voo | _
K:E+F+G+H ]
H
G
F
£
NC
NC:NO CONNECTION 92C5- 24447 RI 65-73
(1.652-1.854)
cD4oo2uB
A
B
[ _
E
F L 4-10
K+DTETF (0.102-0.254)
vss 67-75
(1.702-1.905) 92Cs-27748
NC:NO CONNECTION 92€5-24468 R
CD4002UB
CD4025UB
CHIP PHOTOGRAPHS N A i o s
. . 73— —
Dimensions and Pad Layouts 70—
13[l2 1
60—
50— y
40— 0 70-78
1 (.778-1.981)
30—
7
20—
63-71 2
(1.601-1.803) [ &
10—
3 4 [
o—
4-10
(0.102-0.254)
(1601~ 1803) "1 sxcs-zrres
- CD4025UB
. IOZ:IOOZSQ) The ph. aphs and dii of each
i COS/MQOS chip represent a chip when it
(I.4gg:fg76) 925-27746 is pa.rr of :ﬁe walf;er. ;/Vhen the n;afcr is
cut into chips, the cleavage angles are
cb4ooous 57° instead of 90° with respect to the
Dir jons in pai are in and are face of the chip. Therefore, the isolated

derived from the basic inch dimensions as indicated.

Grid graduations are in mils (1 0~3 inch).

chip is actually 7 mils (0.17 mm) larger
in both dimensions.

St
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CD4006B Types

COS/MOS 18-Stage
Static Shift Register
High‘-\}bltage 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
staQeA 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 (D¢+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
92C5-28973

Vss

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

92¢5-28974
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Features:

Voo

m Fully static operation b
= Shifting rates up to 12 MHz @ 10 V (typ.) o 130,44
® Permanent register storage with clock line high or low — LarcHH2 44"

no information recirculation required ) : '
m 100% tested for quiescent current at 20 V 0221 % & 12 5045
® Standardized, symmetrical output characteristics cLock 34 - Eozu
= 5-V, 10-V, and 15-V parametric ratings 032
® Maximum input current of 1 uA at 18 V 1

over full package-temperature range; 100 0, &

nA at 18 V and 25°C
® Noise margin (full package-temperature

range) = 1VatVpp= 5V ss

2VatVpp=10V 92¢5-25049R2
25V at VDD =15V. FUNCTIONAL DIAGRAM

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

for Descrioti o -
or Description of ‘B se"?s €Mos Pev'c"s TRUTH TABLE FOR SHIFT REGISTER STAGE

D cLA D+1
Applications: 0o N 0
® Serial shift registers ® F requency division 1 v 1
= Time delay circuits ) X va NC

TRUTH TABLE FOR OUTPUT FROM TERM.2

cL oL ) Dy+4 cLA Dy
o Oo+ 0 / 0
5 1 i :
a X N NC
a © 1 =HIGH X = DON'T CARE
'°l>_0 Wooon O -LOW A =LEVELCHANGE

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

5th STAGE
92CS-17887R|

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:

CHARACTERISTIC Vpb LIMITS UNITS
) Min. | Max.
Supply-Voltage Range (For T p = Full Package o
Temperature Range) - 3 18 \%
5 180 -
Clock Pulse Width, ty 10 80 - ns
15 50 -
5 100 -
Data Setup Time, tg 10 50 — ns
15 | 40 | —
5 60 —
Data Hold Time, ty 10 40 - ns
: 15 30 -
Clock Rise or Fall Time: t,, t¢ 5'12’ — 15 us
5 - 25
Clock Input Frequency, fc| 10 - 5 MHz
15 — 7




CD4006B Types

MAXIMUM RATINGS, Absolute-Maximum Values: AMBIENT TEMPERATURE (TA)=25
DC SUPPLY-VOLTAGE RANGE, (Vp) 3
(Voltages referenced to Vgg Terminal) . . . . . . . [ . . . . . . . -05t0+20V L
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . -05toVpp+05V 230 -TO-SOURCE VOLTAGE (Vgs)*I5 V
DC INPUT CURRENT, ANY ONEINPUT . . . . . . . . . . . . . . *omA £
POWER DISSIPATION PER PACKAGE (P H
For Tp =—40to +eo C (PACKAGE TY%E E) . Lo s soomw 2,
For T = +60 to +85° C (PACKAGETYPEE) . . . . . Derate Lunearly at 12 mW/ C to 200 mW H
For Tp =55 to0 +100° C (PACKAGE TYPESD,F) . . . 5 500 mW ‘;3 10V
For Tp =+100 to +125°C (PACKAGE TYPESD,F) . . . Derate Llnearlv at 12 mW/ C to 200 mW S
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 5
FOR T 4 = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mwW 5 s
OPERATING-TEMPERATURE RANGE (TA); ° T
PACKAGETYPESD,F,H . . . . . . . . . . . . . . . . . -5510+125%C S i . :
PACKAGE TYPE E - e e e e e —40 10 +85°C DRAIN-TO-SOURCE VOLTAGE (Vps)—V 92c5- 24318
STORAGE TEMPERATURE RANGE (T po .. . . . . . . . . . -65t0+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 10 s max. .. . . . . . +285°%C characteristics.
STATIC ELECTRICAL CHARACTERISTICS e DAY
LIMITS AT INDICATED TEMPERATURES (°C) TE
CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages - el
CHARACTER- Values at —40, +25,+85 Apply to E Package UNITS < e oTrhet (vt
ISTIC 25 Z 12
Vo |ViN |VDD £
(V) (V) | (v) | -55 | —40 | +85 | +125 | Min. | Typ. |Max. ]
z
Quiescent Device - 0,5 5 5 5 150 150 — 0.04 5 % 7 10V
Current, - 0,10} 10 10 10 300 300 - 0.04 10 A §
'DD Max. ~ [oi5| 15| 20 | 20 | 600 | 600 | — | 004 | 20 | ¥ -
2
- 0,20 20 | 100 | 100 | 3000 | 3000 | - 0.08 | 100 ’é 2! 5V
i
Output Low 04 | 05| 5 | 064|061 | 042 | 0.36 | 051 1 - ] H
(Sink) Current 05 [o10[10]16 |15 [ 11 ] 09 |13 ]| 26 | - ORI To-SOURCE VLTAGE (V05—
oL Min. 15 0,15 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]-0.42 | -0.36|-0.51| -1 - mA characteristics.
(Source) 25 05 | 5 -2 [-18 |13 |-1.15[~16 | 32 — ORAIN-TO-SOURCE VOLTAGE (Vps)—V
Current, 95 [o010] 10 [-16[-15 [-11 [-09]|-13] -26 | - 15 -l -5 0
10K Min. 135 (o8| 18 [—a2 | =4 |28 |24 |34 | <68 AR
_ _ = = = _6. _ ,.............L‘—'—‘—U....H <
- . z z ~ - unlE- VOLTAGE (Vgs) 5 E
Output Voltage: - 05| 5 0.05 - 0 0.05 lc:,
Low-Level, — o0 10 0.05 - 0 |005 od
VoL Max. 3
- 0,15| 15 0.05 - 0 0.05 v g
g
Output Voltage: | ~ | 05| 6 4.95 a5 | 5 | - H s
High-Level, — [o0.10] 10 9.95 995 | 10 | - £
. O
VOH Min. — [oas| 15 12.95 1495 15 | — g
Input Low 0545 - | 5 15 - | - 1.5 CiavE 30
Voltage, 1,9 _ 10 3 —_ — 3 §
’ =
ViL Max- R3] — | 15 ) —1-T4], 3
Input High 05,45 - 5 3.5 35 — — 92cs- 24320m>
Voltage, 1,9 _ 10 7 7 _ _ Fig. 4 — Typical Oflt;?ut high (source) current
ViH Min. 15,135 N 15 1 1 — — characteristics.
{nput Current - |otg| 18 |*01 |00 | =1 | £ | - (#1078 |00 pA H e ity 0
lIN Max. ' I _ _ . AMBIENT “.".".‘,"."”."F, (Tai-zs"c THEEHHH
FHH

fuai
T
"""—TO—SOURCE VOLTIAE;IE (Vgg)=-5

3 5
OUTPUT HIGH (SOURCE) CURRENT (L oH)—mA

s2cs-2432182
Fig. 5 — Minimum output high (source) current
characteristics.
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CD4006B Types

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

Cy =50pF, Ry =200 KQ

i
TEST CONDITIONS TYPICAL E
ISTI
CHARACTERISTIC Vpp (V) VALUES UNITS .':-'
.’E 200f
. . 5 200 w
Propagation DelaytTlme,t 10 100 ns § oo
PHL- 'PLH 15 80 §
5 1 2 100}
Transition Time, 00 E
t t 10 50 ns s0
THL: 'TLH 15 40
. : 5 50 0 20 40 60 80 100
Minimum Data Setup Time, 10 25 ns LOAD CAPACITANCE (CL)—pF  szcs-24322
tg 15 20 Fig. 7 — Typical transition time as a function of
load capacitance.
- . 5 100
Minimum Clock Pu:lse Width, 10 45 ns
W 15 30 AMBIENT TEMPERATURE (Tp)=25°C
. 5 5 L s teasas
Maximum Clock Input Frequency, 10 12 MHz T :
feL 15 16 H
. . 5 15 £ sEgisiE
Maximum Clock Input Rise or Fall +-200]
X 10 15 s 4
Time t,CL, t;CL* 15 15 g ;
8 ‘: 0
Input Capacitance, Cy Any Input 5 pF 5100 . } i 15
*|f more than one unit is cascaded t,CL should be made less than or equal to the sum of the transition &o‘ 50
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.

D, +4

LATCH —D)—DIM'

D|—DO——DO—D [ Q b q [
e
cL cL cL |
r cL cL <L cL
CLOCKW 1
cL
TLTO 14 MORE STAGES
Dz—i>0—DO—D > ————— — = >0 @
2 STAGES
cL cL @
TL TL
D3 D Q—>———— — — —— o
2 STAGES

r—————— - =—
O+ 4 —f LATCH
—eL
cL

[
cL Q D2t5
L

Dy+4

4{>o—u3+4

L g D4 +5

Fig. 6 — Logic diagram with detail of latch.
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D4

92CM-29830R1

o 40 60 100
LOAD CAPACITANCE (C( )-pF
92C$-29829
Fig. 8 — Typical propagation delay time as a
function of load capacitance.
S[AMBIENT TEMPERATURE (Tp )= 25°C] i -
- 4 J| i — 1 I8
BIpeZi
ES * Ny E%
e SALE A
L0 * A=
g L1 @(‘03 ,j@( > K -
o' | H
3 RS Al
= © // A l \ i
&, S A A L
] X W T i I
s ¢ —— CL=50pF
© ——— CL=I5pF
i
z , Il
2%
H
10
8 8l 8
[ 102 103 04
CLOCK INPUT FREQUENCY (fc ) kHz
92CS- 29827

Fig. 9 — Typical dy

ic power dissipation
as a function of clock frequency.
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Noabun
1)
] L]
2
L

CLO

3]
i f

for
1, —
DATA 2 92C€S-29828

Fig. 10 — Dynamic power dissipation test

circuit.
‘éoo
INPUTS
-
Voo NOTE:

MEASURE INPUTS
SEQUENTIALLY,

Vss “ TO BOTH Vpp AND Vsg:
~— CONNECT ALL UNUSED
INPUTS TO EITHER
‘ Vop R Vss-
Vss
92CS5-27402

Fig. 13 — Input current test circuit.

CD4006B Types

Voo

Voo
oo ! t
INPUTS INPUTS ouTPUTS
ey
\735 - f-
Vin - - ks
N -] . =
v |0 L i - o =
! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92CS-27401RI 92CS-27441R1
Vss
Fig. 11 — Quiescent device Fig. 12 — Input voltage test circuit.
current testcircuit.
12
o 10 20 30 40 50 60 70 80 90 100 1o

N I S N N O s A 1

30— Lmlm'lﬂ__ll_mllml_mll_“_il_ml 1.677-1.879
o ﬂmﬂnﬂlﬂuﬂum
= |'(_—(0A 102-0.254) -

The photographs and dimensions of each COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage
angles are 57 instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (1 0—3 inch).

Dimensions and pad layout for CD4006BH.
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CD4007UB Types

COS/MOS
Dual Complementary

Pair Plus Inverter
High-Voltagé Types (20-Volt Rating)

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

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

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

Applications:

m Extremely high-input impedance amplifiers
u Shapers

® |nverters

® Threshold detector

= |inear amplifiers

m Crystal oscillators

TERMINAL DIAGRAM
Top View
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Features:

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

at10 Vv
® 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 yAat 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:

P P
sl 133 .z.’w 12
5

N yj’ N
7 4 9
Vsg <7
s 92CS- 25035
Vpp=t4

Terminal No.14 — V
Terminal No. 7 — Vgg

FUNCTIONAL DIAGRAM

CHARACTERISTIC LimITs UNITS
MIN. MAX.
Supply-Voltage Range
(For T 5 = Full Package
Temperature Range) 3 18 \%

STATIC ELECTRICAL CHARACTERISTICS

. LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
ISTIC 5 UNITS
Vo |VIN |VbD
(v) ) | (v) | -55 | —40 +85 | +125 | Min. | Typ. | Max.
Quiescent Device - 05| 5 [025|025| 75 | 75| — | 001 | 025
Current, - 010] 10| o5 [ o5 15 15 | — 0.01 | 05 A
'0D Max. — om5[ ] 1 | 1 [ a0 | d] - Joor]| 1]"
_ 020 20 [ s 5 150 | 150 | — 002 | 5
Output Low 04 | 05| 5 | 064061 | 042 | 0.36 | 0.5 1 -
(Sink) Current 05 [010f 10|16 |15 | 1.1 | 09 [13 ] 26 | -
‘oL Min. 15 |015] 15 | 42 | 4 28 | 24 |34 | 68 | -
Output High 4.6 05| 5 |-064[—061|-042(-036]|-051| -1 - | mA
(Source) 25 (o5 5 | -2 [-18 |13 |-115]-16 ] -32 [ -
Current, 95 |010| 10 =16 15 [—11 | 00 |13 | 26 | -
IQH Min.
135 |015| 15 |[-42 | -4 | 28 | 24 [-34] -68 | -
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level, — Jo10] 10 0.05 - 0 | o005
VoL Max.
— Joas] 15 0.05 - o [oos] |,
Output Voltage: - 05 5 4.95 4.95 5 -
High-Level, — 0,10] 10 9.95 995 [ 10 -
VOH Min. — |o018] 15 14.95 1495 15 | -
Input Low 4.5 - 5 1 - - 1
Voltage, 9 _ 10 2 — — 2
ViL Max. 135 | - | 15 25 - = T2s] |,
Input High 0.5 - 5 4 4 - —
Voltage, 1 — 10 8 8 - —
ViH Min. 15 | - |15 125 126 | — | —
'”,"I‘;: purrent 018| 18 [ 201|200 | &1 | 21 | - [t105 |01 A




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

(Voltages referenced to Vgg Terminal) . —0.51t0 +20 V
INPUT VOLTAGE RANGE, ALL INPUTS . —-0.5to Vpp +0.5V
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 TYPE E) . Derate Llnearly at 12 mW/OC to 200 mW

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

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

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

Derate Lmearly at 12 mW/°C to 200 mW

100 mwW

PACKAGE TYPES D, F, H

PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (Tstg)
LEAD TEMPERATURE (DURING SOLDERING):

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

Atdistance 1/16 * 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max. +265°C
DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C; Input t,, t; = 20 ns,
Cp =50pF, R =200 K2
ALL TYPES
CONDITIONS LIMITS
CHARACTERISTIC VoD UNITS
Volts Typ. Max.
Propagation Delay Time: 5 55 110
PHL, 10 30 60 ns
tPLH 15 25 50
- 5 100 200
Transition Time AL 10_| 50 | 100 ns
TLH 5 | 40 | 80
Input Capacitance CIN Any Input 10 15 pF
® 3 @)
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NETWORK BETWEEN TERMINAL Ri=1-5 KQ

NOS. 1,2,4,5,8,9,11,12,13 Org,';';m]‘_ R2: 15-300

AND THE CORRESPONDING —

DRAINS AND/OR SOURCES ho! s2cm- 28632

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

CD4007UB Types

. 6
a) Triple Inverters O—l>0—<a) 3—‘>o—3

(14,2,11); (8,13);
(1,5);(7,4,9)

92C5-15350

b) 3 -Input NOR Gate EEDO—OQ

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

c) 3-Input NAND Gate

(1,12,13); (2,14,11);

92C5-15349

6
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92C5-15348
(4,8); (5,9)
d) Tree (Relay) Logic
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# ALL P-UNIT SUBSTRATES _HI__
ARE CONNECTED TO Vpp I_‘
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ARE CONNECTED 10 V5 vgg s205-15329
Voo
(13,12,5); (4,9,8); Aﬂﬁ He
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Fig. 2 —

OUT (Vgg)=CA+CB

Vss

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

e) High Sink-Current Driver

Voo

—

— :ﬁ

) High Source-Current Driver

92CS-15330
Voo

e el I
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)—1 (OPTIONAL VggPULL-DOWN)
Vs!

s 92CS -15327

g} High Sink - and Source-Current Driver

(6,3,10); (8.5, 12);

’ I (OPTIONAL Vpp PULL-UP) (11,14);7,4,9)

—>o—

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

P

h) Dual Bi-Directional Transmission Gating

B—TWO INPUTS ONLY
C— THREE INPUTS

% OTHER INPUTS
SWITCHES TO Vpp

A-SINGLE INPUT onuﬂ_ .

OUTPUT VOLTAGE (Vo) —V

125

5
INPUT VOLTAGE (Vy)=V
92C€5-17786
Fig. 3 — Typical voltage-transfer characteristics

for NAND gate.
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Fig. 4 — Typical voltag fer ch istics

for NOR gate.
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11,4); (8,13,10);
(6:3,10); (18,2,11); 1 A
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Fig. 2 — Sample COS/MOS logic circuit arrangements using type CD4007UB (Cont’d).
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Fig. 6 — Minimum and maximum voltage-transfer
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INPUT VOLTAGE {Vr )=V 920517787

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

I 92CS-2431BR3
DRAIN-TO-SOURCE VOLTAGE (Vps)—V

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

AMBIENT TEMPERATURE (Ta)=25 %

N

OUTPUT LOW (SINK) CURRENT (1} —mA

sam

o

DORAIN-TO-SOURCE VOLTAGE (Vps)—V 928 -24319m
Fig. 8 — Minimum output low (sink)
current characteristics.
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Fig. 9 — Typical output high (source)
current characteristics.
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Fig. 10 — Minimum output high (source)
current characteristics.

OUTPUT VOLTAGE (Vy)—V

T T
T
Gl

m

0 5
INPUT VOLTAGE (Vy)=V
92¢5-17780

Fig. 11 — Typical voltage-transfer characteristics
as a function of temperature.

PROPAGATION DELAY TIME (1pyyq.tppl)— ns

20 40 60 0 100 h
LOAD CAPACITANCE (CL) ~pF  92CS-24434R!

Fig. 12 — Typical propagation delay time vs.
load capacitance.
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Fig. 13 — Typical transition time vs. load
capacitance.
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CD4007UB Types

Voo
IN Pu:rs:1
® :iltsuas INPUTS
;\"_@" = SEQUENTIALLY,
Vvss “ TO BOTH Vpp AND Vss-
- CONNECT ALL UNUSED
INPUTS TO EITHER
Vop OR Vss-
Vss
92¢5-27402
Fig. 15 — Input current test circuit.
v?
INPUTS OUTPUTS
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Vin .
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°
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-] =
NOTE:
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Vss WITH OTHER INPUTS AT
R Vss

92Cs- 27400R1

Fig. 16 — Input voltage test circuit.
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Fig. 17 — Quiescent device current test circuit.
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DIMENSIONS AND PAD LAYOUT FOR CD4007UBH
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Fig. 14 — Typical dissipation vs. frequency
characteristics.
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Dit ions in p h are in

derived from the basic inch dimensions as indicated.

Grid graduations are in mils (: 103 inch).

The photographs and.dimensions of each
COS/MOS chip represent a chip when it
is part of the wafer. When the wafer is
cut into chips, the cleavage angles are
57° instead of 90° with respect to the
face of the chip. Therefore, the isolated
chip is actually 7 mils (0.17 mm) larger
in both dimensions.
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CD4008B Types

COS/MOS 4-Bit Full Adder

With Parallel Carry Out
High-Voltage Types (20-Volt Rating)

Features:

0
2
3
® 4 sum outputs plus parallel look-ahead carry-output ;
The RCA-CD4008B types consist of four L] High-s‘peed operation — sum in-to-sum out, 160 ns typ; :
full adder stages with fast look ahead carry carry in-to-carry out, 50 ns typ. at Vpp =10 V, .
provision from stage to stage. Circuitry is CL =50 pF TOP VIEW
included to provide a fast “’parallel-carry-out” = Standardized, symmetrical output characteristics 92C5-24450
but to permit high-speed operation in arith- ® 100% tested for quiescent current at 20 V
metic sections using several CD4008Bs. = Maximum input current of 1 uA at 18 V CD4008B
CD4008B inputs include the four sets of bits over full package-temperature range; 100 TERMINAL ASSIGNMENT
to be added, A7 to A4 and B to Bg,in nA at 18 V and 25°C
addition to the “Carry In” bit from a pre- = Noise margin (over full package tempera-
vious section. CD4008B outputs include the turerange): 1VatVpp=5V
four sum bits, S1 to S4. In addition to the 2VatVpp=10V
high speed ‘“parallel-carry-out’” which may be 25VatVpp=15V
utilized at a succeeding CD4OO?B feCt'On' m 5.V, 10-V, and 15-V parametric ratings oan oy 4000
The CD4008B types are suppliedin16-lead  y gt all requirements of JEDEC Tentative .
hermetic dual-in-line ceramic packages (D Standard No. 13A, ““Standard Specifications fay! sum (~20ss
and F suffixes), 16-lead dual-in-line plastic for Description of ‘B’ Series CMOS Devices’ e <
packages (E suff?x), 16-Igad cgramic flat Applications: :% T oon 2055
packages (K suffix), and in chip form (H . L. . . . ® 3
. = Binary addition/arithmetic units 8. 0)% i
suffix). 20— Hys:
Az, 5 j SUM 2
e E]
ST _:ISIJM et 4
o O Oo—
(CARRY IN) ]
STATIC ELECTRICAL CHARACTERISTICS Voo < 16
LIMITS AT INDICATED TEMPERATURES (°C) voste *ALL INPUTS ARE
CONDITIONS Values at —55, +25, +125 Apply to D, F,H Packages PROTECTED BY
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS S a0s PROTECTION
ISTIC Vo Vin |Vop +25 92C5-27643
(V) (v) | (v) | —55 | 40 +85 | +125 | Min. [ Typ. | Max Fig.1 — CD40088B logic diagram.
Quiescent Device - 0,5 5 5 5 150 150 — 0.04 5
Current, — Jo10[ 10| 10 [ 10 [300 [ 300 - | 004 | 10 A
IDD Max. — |o35| 15| 20 | 20 | 600 | 600 | — | 004 | 20 | “
- 0,20 20 [ 100 | 100 | 3000 | 3000 [ — 0.08 100
Outr_Jut Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - TRUTH TABLE
(Sink) Current 05 [010] 10| 16 | 1.5 | 1.1 09 |13 ] 26 | - A
oL Min. 15 |015] 15 | 42 | 4 | 28 | 24 |34 | 68 | - i | Bi| G| Co|sSum
Output High 4.6 0,5 5 | -0.64|-0.61(—-0.42 [ —0.36 (—0.51 -1 — mA 0 0 0 0 0
(Source) 25 |05 5 | -2 |[-18 | -1.3 [-118[-16 [ 32 | - T1 000
C‘;”e";hin 95 |010| 10 |-16 |15 | 1.1 | —09 |[-13 | —26 | — o 1 jpoffog
o - 135 |015| 16 | 42| -4 | 28 | —2.4 |34 | 68 | - ; (1) ofj 1] o
Output Voltage: - 0,5 5 0.05 - 0 0.05 1 0 ! 0 1
Low-Level, — |o10][ 10 0.05 - 0 |oo0s I | I
VoL Max. . - 0 1 1 1 0
— |oas] 15 0.05 - o [oo5] | ' R | R
Output Voltage: — 0,5 5 495 4.95 5 —
High-Level, - Jo10] 10 9.95 995 | 10 —
VOH Min. — o8| 15 14.95 495 15 | -
Input Low 05,45 — 5 15 - - 1.5
Voltage, 1,9 [ = |10 3 -1 = 3
ViLMax 5 138] - |15 a - =141,
Input High 05,45 — 5 3.5 35 — —
Voltage, 1,9 - [ 10 7 7 = =
VIHMin. 4 5935( - | 15 1 n | - | -
Input Current _
|p,‘:¢ vl - 018| 18 | 0.1 | 201 | #1 1 | - [#1078| 01| pA
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RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted.
For maximum reliability, nominal operating conditions should be
selected so that operation is always within the following ranges:

LIMITS
MIN. MAX.

CHARACTERISTIC UNITS

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

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

(Voltages referenced to Vgg Terminal) . . . . . . . . . . . . . . —0.5t0 +20 V
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . —-05toVpp+05V

DC INPUT CURRENT, ANYONE INPUT . . . . . . . . . . . . . . . *0mA
POWER DISSIPATION PER PACKAGE (Pp):
For Tp = —40 to +60°C (PACKAGE TYPEE) . . . 500 mW

For Tp = 460 to +85°C (PACKAGE TYPEE) . . . . . Derate Linearly at 12 mW/°C to 200 mW

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

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

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

PACKAGE TYPES D, F, H . .

100 mW

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

PACKAGE TYPEE . .
STORAGE TEMPERATURE RANGE (Tstg)
LEAD TEMPERATURE (DURING SOLDERING):

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

|c_°-—___

A
13-16
Bw-ls[—:cwooa 2(50) + 90

+
}3'3"5 50+50+30+155 2 20T (P00t (ci g0l <345

— 50 90 155
}5942 50+ 90+ 155 (Ci-Co) + (Si-Co)+ (Ci-So)

}55-9 90 +155

ALL SUMS SETTLED AFTER 345 ns

1l

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

(si-So)

92Cs-33074

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

CD4008B Types

}=ns

UphL: ! pLm!
8
8

w
Z
=
kd
S
o
&
z
i<
§
5
2
4
-
5
<
E2
E]
@
3
E3
T
£3
>
a

I.OAD CAPACITANCE (CL)- pF
92¢5-28304

Fig.3 — Typical sum-in to sum-out propagation delay
time vs. load capacitance.

CARRY- IN TO CARRY—OUT
PROPAGATION DELAY TIME (1py ,tp )= ns

o 20 40 €0 80 ioo 120 140
LOAD CAPACITANCE (C( )}— pF

92¢5- 28305

Fig.4 — Typical carry-in to carry-out propagation
delay time vs. load capacitance.
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CARRY-IN TO SUM-OUT PROPAGATION DELAY TIME|
8

LOAD CAPACITANCE (Cp )~ pF
92(S-28306
Fig.5 — Typical carry-in to sum-out propagation delay
time vs. load capacitance.
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SUM-IN TO CARRY-OUT PROPAGATION DELAY TIME

o 20 40 60 80 100 120 140
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; = 50pF, R, = 200k

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
) =5

=15
[AMBIENT TEMPERATURE (Ta)*25°CH
T

T
T
T

GATE-TO-SOURCE VOLTAGE 5

3
1
Vb LIMITS 3
CHARACTERISTIC (v')J ALL TYPES UNITS z
g
TYP. MAX. H
N Tovh 2
Propagation Delay Time: 5 400 800 g
]
tPHL. tPLH 10 160 320 ns 2
Sum In to Sum Out 15 115 230 - ]
5 370 740 H
Carry In to Sum Out 10 155 310 ' ns 3
15 115 230
arcs- 743208
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 S TEWR‘WRE—'WM% ;l‘o”“h'ﬂ{ .
15 40 80 HHHHHH R <
ATE -T0- 5 VOLTAGE (Vgs): -5 v {4 H
Transition Time: 5 100 200 s s ? HiHE H
jasease:
tTHL, tTTLH 10 50 100 ns : TR 2
=
15 40 80 - g
E53 e A %
Input Capacitance, C|N — 5 7.5 pF - . Esmsaseenan. on
: Ty TS
i EEE g
i et 2
ST
< H
; : j§Eseses s 2
: ah &
. SHEHEHE i °
s2cs 2452082
Fig.8 — Minimum output high (source)
current characteristics.
AMBIENT TEMPERATURE (Ta)=25° AMBIENT TEMPERATLIIRE (Tp)=25°C % ;j { »
< < : H 10° [AMBIENT TEMPERATURE (T5)+25°C =}
L B s T I
33, T ~ 2 0% —
= ‘GATE-TO-SOURCE VOL Ves)+15 V -HHHH K3 I
I T - <
o i % 12 S o
H ! H y
3 ! H Bas £
S o i F
H g T
a oV Z 7 Hiiov ~- A H
= - 5
2 3 2 a
5
3 of %z. v §° = e TCmsoF
H T P T 1T T 117
o B [ i s o 15 | 10 10? 10® 10*
DRAIN-TO-SOURCE VOLTAGE (Vps)—V s semns ORAIN-TO-SOURCE VOLTAGE (Vps)—V INPUT FREQUENCY (14) —kHz
92CS-24MRR2 9cCS -2axiai 92CS- 17825R1

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

INPUTS

foo)- R

Vss
92¢s-27401R1

Fig.12 — Quiescent-device-current test circuit.
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Fig.10 — Minimum output low (sink)
current characteristics.

T
INPUTS | qureuTs
Vin o [
N> ] ./
o
ViU -~ [:
-] =
V NOTE:
s2cs-27441R1 Vss TEST ANY COMBINATION

OF INPUTS

Fig.13 —~ Input-voltage test circuit.

Fig.11 — Typical dissipation characteristics.
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INPUTS
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Voo -] NOTE

\_@_, - MEASURE INPUTS
° SEQUENTIALLY,

Vss - TO BOTH Vpp AND Vgg
- CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg-
9205 2740¢ oo ss

Vss

Fig.14 — Input current test circuit.
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ﬁ%

77-85
{1.956-2 159)

i

N 4-1
g f= 0.10228254)

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

82-90 .
2.083-2.286)

9205-27745

The ph phs and di 7 of each
COS/MOS chip represent a chip when it
is part of the wafer. When the wafer is
cut into chips, the cleavage angles are
57° instead of 90° with respect to the
face of the chip. Therefore, the isolated
chip is actually 7 mils (0.17 mm) larger
in both dimensions.

Dimensions and Pad Layout for CD4008BH

CD4008B Types
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CD4009UB, CD4010B Types

COS/MOS

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 COS/MOS
to TTL or DTL logic-level converters or
COS/MOS high-sink-current drivers.

The CD4049UB and CD4050B are preferred
hex buffer replacements for the CD4009UB
and CD4010B, respectively, in all applica-
tions except multiplexers. For applications
not requiring high sink current or voltage
conversion, the CD4069UB Hex Inverter is
recommended.

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

Features:

® 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

" 5.V,

10-V, and 15-V parametric ratings

Applications:

COS/MOS to DTL/TTL hex converter
COS/MOS current “‘sink”” or “source’”
driver

COS/MOS high-to-low logic-level
converter

Multiplexer —1to6or6to1

MAXIMUM RATINGS, Absolute-Maximum Values:

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

INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT, ANY ONE INPUT .

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

For Ta = —55 to +100°C (PACKAGE TYPES D,F)
For Ta = +100 to +125°C (PACKAGE TYPES D, F)

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, H . .
PACKAGE TYPE E

STORAGE TEMPERATURE RANGE (ngg)

LEAD TEMPERATURE (DURING SOLDERING):

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

Q Voo O vee
+—4
[ o N _-] ’;Jr
* — ,_1
INPUT
~VoD oumf‘r) -L'-"CC
_GND

GND

= \ CONFIGURATION:
CONVERTER (INVERTING)
WIRING SCHEDULE:
CONNECT Ve TO DTL OR
TTL SUPPLY.
CONNECT Vpp T0 €05/KOS.
PPLY

9253-4139RI

Fig. 1 — Schematic diagram of CD4009UB~—
1 of 6 identical stages.
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Vee o e Voo A 03—->—200 “a
G=A 2 2 LeF
A 3 3 F
HE —]a a Ne O—‘b > ‘o
s N s KoE 8 H=B
1:C 6 6 3
c 7 7 J:0 7 6
Vss 8 8 [} € e
TOP VIEW  gpcs.2aasim1 TOPVIEW  cs-zaasam o 10,
NC=NO CONNECTION NC = NO CONNECTION ° e
CD4009UB CD4010B
NeO-t2 E OL—D—'ZQ KeE
TERMINAL ASSIGNMENTS vecO—!
vesO—2 ot L
vopo O—=
928S5-4142R2
CDA4010B
._o . ‘0—4:\)/5 to'gg x FUNCTIONAL DIAGRAM
DD
310 mA
500 mw AMBIENT TEMPERATURE (T4 )e25°C }1:: e MAX
b | T T T ibnoe [N, .
Derate Lmearly at 12 mW/9C to 200 mW T ) =, " vo
500 mW s HH - 0—|>°'0
Derate Lmearly at 12 mW/OC to 200 mW s ° ¥ o] rEst  yoesy
= 0 333 CONDITION:
100 mwW 5 : T
s Yo :
[ &5 i N o i
—55 to +125°C H NG TE T
—40 to +85°C 3 . o :
~65 to +150°C e ‘ T
i } 1
H ;
WL
+265°C N e
0 4
INPUT VOLTS (V))
92CS-20067
Fig. 3 — M and voltage
° ° characteristics—CD4009UB.
Voo Vee
1 - .
P N P
e e [T
O
INPUT QUTPUT —Vec
? _rL_cuu
'“Vnn — —
snu N N CONFIGURATION:
HEX COS/MOS TO DTL OR TTL
CONVERTER (NON-INVERTING)
WIRING SCHEDULE: *ALL INPUTS ARE
CONNECT V¢ TO DTL OR PROTECTED BY Vss
Vgs = TTLSUPPLY
s ::::557 Vpp TO COS/MOS %%%,;3%?( PROTECTION
' 9255-4141R2

o ')
Ne O
'

vee O— 4t 2 F
[
Vss O—
3
voo O—

.F
9255+ 4:40Rz

: 4009V
FUNCTIONAL DIAGRAM

Fig. 2 — Schematic diagram of CD40108—

1 of 6 identical stages.




CD4009UB, CD4010B Types

RECOMMENDED OPERATING CONDITIONS i i
For maximum reliability, nominal operating conditions should be selected so that Risiss i 2 PN S
operation is always within the following ranges: . 5 : HEnt
LIMITS 2
CHARACTERISTIC UNITS 5
MIN. [MAX. s
Supply-Voltage Range (For Ta = Full %
Package Temperature Range), Vpp 3 18 \Y
vee® 3 VbD
Input Voltage Range (V) vee* | Vob \ RN B
o 2 4 6 . B‘ 10 2
*The CD4009UB and CD4010B have high-to-low level voltage conversion capability but not low-to- HPUT YoLTS 92¢5-17837
high level, therefore it is recommended that Vpp = V) > Vcc. Fig. 4 — Typical voltage transfer characteristics
as function of temp.—CD4009UB.
AMBIENT TEMPERATURE (Ty)=25C
COLLECTOR SUPPLY VOLTAGE (Vcd*5'
DRAIN PPLY VOLTAGE ( 15V
STATIC ELECTRICAL CHARACTERISTICS ogsy
Limits At Indicated Temperatures (°C) :
CHARAC- CONDITIONS |Values at —55,+25,+125 Apply to D,F,H Pkgs. |UNITS g
TERISTIC Values at —40,+25,+85 Apply to E Package 5 ;
Vo|VIN|VDD|-55|-40 |+85 [+125 +25 3 o BE i Eat:
(V) | (V) (V) Min. Typ. | Max. 1 ;
Quiescent — |05 ] 5 1 1 30 30 — | 0.02 1 ! I !
Device — 10,10]10 | 2 2 60 60 |- — | 0.02 2 A S Lo : :
Current, Ipp —Joi5[75 [ 4 [ 4 [120 120 - (o002 | & | ¥ weur Vs g1
Max. — 10,20 20 | 20 | 20 600 | 600 — | 0.04 20 i - .
Fig. 5 — Minimum and maximum voltage transfer
O(USt_ptt) Low Ry e ey characteristics (V pyp=5)—CD40108,
in . , . R . . —
Current 0.5 [0,170] 10 | 10 [ 9.6 64 | 5.6 8 10 -
loL Min. 1.5 10,751 15 | 30 | 40 19 16 24 36 -
mA AMBIENT TEMPERATURE (T,) » 25°C
Output High 46 105 | 5 [-0.25—0.23]-0.18]-0.15|-0.2 [ —-0.4 | — e T T tioch e +3
(Source) 251055 |—-1}-09 [-0.65|-058|-0.8]| —-1.6 | — T
Current 9.5 0,10 | 10 |-0.55{—0.5 |-0.38]-0.33|-0.45| —-0.9 | —
loy Min. 135)0,15} 15 |-1.65|-1.6 [-1.256]—-1.1 |-15| -3 - g‘?'
Output Voltage: | — | 05 | & 0.05 _ 0 |005 2,
Low-Level, — |o0,10] 10 0.05 0 0.05 §
VoL Max. - 10,15 ] 15 0.05 — 0 0.05 | !
- \ |
Output Voltage: — 05| 5 4.95 4.95 5 —
High-Level, — [0,10 | 10 9.95 9.95 10 —
Von Min. - 10,15 ] 15 14.95 14.95| 15 - ° N 4 A s M
Input LOW INPUT YOLTS (V) s
Voltage: 451 - 5 L - - 1 Fig. 6 —Mini and voltage fe
v ’3 ) 9 | — |10 2 - — 2 characteristics (V pp=10)-CD40108.
chooous | 138] - |15 25 - = [25
Input Low 05| - |5 15 - | - |15 SRR
Voltage: — [COLLECTOR SUPPLY YOLTS (V) = +5
V Max 1 - 1 0 3 - 3 DRAIN SUPPLY YOLTS (Vpp) = +15
1L Max. - — — =TT
CD4010B 15 15 4 4 v e
——— . [
Inpt High 05| - |5 4 s | - |- 5
ortage: D 8 8 | - |- e
ViH M- 15| — |15 12,5 125 - | - :
CD4009UB : ' i i §
":f"lttaH;‘-‘.h 45| — | 5 35 35| — | -
olage: 9 - [0 7 7 = |-
Vin Min. 135 — | 15 1 mn| = | - o
CD4010B i o rE— v oo
Input Current, N N . R . 5 . INPUT YOLTS (V) Jp—
v Max - 10.18] 18 $0.11 0.1 1 1 - +10 *0.1 LA Fig. 7 — Minimum and maximum voltage transfer
IN e characteristics (V ppy=15)—CD40108.
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CD4009UB, CD4010B Types

[

DYNAMIC ELECTRICAL CHARACTERISTICS at T 4=25°C; Input t,, t/=20 ns, (oo PP VoL e -1 L e
CL=50pF, R =200 KQ
LIMITS
CONDITIONS ALL PKGS .
v H
CHARACTERISTIC oo Vi Vee UNIT g
v) ) v) TYP. MAX. 2
Propagation Delay Time: . ) ° 7
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 NPT VOLTS ) s
15 15 5 30 60 Fig. 8 —Typical voltage transfer characteristics
as a function of temperature—CD40108.
5 5 5 100 200
10 10 10 50 100
AMBIENT TEMPERATURE (Tp)225°C
CD4010B 10 10 5 50 100 ns 'YPICAL TEMPERATURE COEFFICIENT FOR I
<
15 15 15 35 70 i
“s 100}
15 15 5 35 70 o
Z w0
High-to-Low, tpH| 5 5 5 30 60 k4
g
10 10 10 20 40 g 60
H
CD4009UB 10 10 - 5 15 30 ns %
40|
15 15 15 15 30 2
5
15 15 5 10 20 £ 20
=]
5 5 5 65 130
N J 2 4 6 8 10 2 19
10 10 10 35 70 DRAIN-TO-SOURCE VOLTS (Vpg)
92CS-17838RI
CD40108B 10 10 5 30 70 ns Fig. 9 — Typical output low (sink)
15 15 15 25 50 current characteristics.
15 15 5 20 40
Transition Time: AMBIENT TEMPERATURE (T21+25°C T
T R
Low-to-High, tTLH 5 5 5 150 350 < HHHHC VoL TAGE (Vos*!S
€ TTTRRC -
10 10 10 75 150 ns 3 oo
K,
15 15 15 55 110 %
High-to-Low, tTHL 5 5 5 35 70 gl
10 10 10 20 40 ns : o
15 15 15 15 ‘30 &
-
Input Capacitance, Cy ?' "
CD4009UB - - - 15 225 3 oy o
P t
_ _ _ pF i 1
CD40108 5 7.5 5 B is 2

DRAIN-TO-SOURCE VOLTS (Vpg)
92C5-17876R1

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

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
- | [

DRAIN-TO-SOURCE VOLTAGE ( Vpg—V 7 6 -5 -4 -3

OUTPUT HIGH (SOURCE) CURRENT (Igy) —~mA

OUTPUT HIGH (SOURCE) CURRENT (Igy) — mA
LOW-TO-HIGH PROPAGATION DELAY TIME (tpLp)—ns

40 60 80 100 120
92¢s-27651RI LOAD CAPACITANCE(CL)=pF  s2cs-27653

92Cs- 27652R! o 20

Fig. 11 — Typical output high (source) Fig. 12 — Minimum output high (source) Fig. 13 — Typical low-to-high propagation delay
current characteristics. current characteristics. time vs. load capacitance (CD4009UB).
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Fig. 14 — Typical high-to-low propagation delay
time vs. load capacitance (CD4009UB).

LOW-TO-HIGH TRANSITION TIME (t7_py)—ns

AMBIENT TEMPERATURE (TA

»n
]

LOAD CAPACITANCE (C )= pF

92C5-27657

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

- AMBIENT TEMPERATURE (Ta)*25°C f
I z
L 5
2 g
M ¥
g 50 H
- g
b B
o z
3 LN H 2
o <
’é VoLTRSE N F
« aaas g
5uPP T >
H
s oV 2 3
£ Rt z
g 15V g
3 € S
5 e
o a
] ]
= o
[} 10 20 30 40 50 60 70 100
LOAD CAPACITANCE (C ) —pF
1 92C5-27654

0 40 60 80 100
LOAD CAPACITANCE (€ )—pF

120
92C5-27655

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

CD4009UB, CD4010B Types

g

~

»

e I -
AMBIENT TEMPERATURE (Ta)=25°C H_g_u‘s\‘
Y wodir
R ot
S0Pt
[ f
= 1T
T 15V -

HIGH-TO-LOW PROPAGATION DELAY TIME (tpL)—ns

)

3 40 50 60 70
LOAD CAPACITANCE (C )—pF

Fig. 16 — Typical high-to-low propagation
delay time vs. load capacitance (CD40108).

80
92C5-27656

S0 100

Fig. 18 — Typical high-to-low transition time

Voo Voo
; t t
INPUTS INPUTS, | |QurPuTS
° ViH -] .
s N - - 4_*@
°
Vi >
o
J N
Vss
92CS - 2T400RI
Vss
925~ 27401R1

Fig. 20 — Quiescent device current

test circuit.
;w

INPUTS

Voo -

° @
Vss
-]
NOTE l

MEASURE INPUTS
SEQUENTIALLY,

Vss
9z¢s-27402

TO BOTH Vpp AND Vs
CONNECT ALL UNUSED
INPUTS TO EITHER

Vop OR Vss-

Fig. 22 — Input current test
circuit.

Fig. 21 — Noise immunity test

circuit.

ey

OTE:
TEST ANY ONE INPUT,
WITH OTHER INPUTS AT
VpD OR Vsg

vs. load capacitance.

in pa are in

AMBIENT TEMPERATURE (Ta)*25°C
. e 7T
i 7
Al
S % d /
X )
= 2 /
g EExe §|03 — .
= ! = -
z ot V2 e = °© e
] OV 7 w. 4 U
- 9) 5 11T =
@ = taat ]
z 5 HH z 2 -
g 2 t H z
- )2
e £
§ K = 15y, « © ~
3 L g . N 0 FE I S
"_ g A LOAD CAPACITANCE (C )= 50 pF
R 4 ! —CLrI5 pF
H ; | |
r o 10 X Ll l | I | | | | |
20 30 40 50 60 70 8 90 100 PR R P R B T
LOAD APACITANCE (CLI—PF «  rese INPUT FREQUENCY (1) kHz s2cs-29384

Fig. 19 — Typical dissipation characteristics.

and are

derived from the basic inch dimensions as indicated.
Grid Graduations Are In Mils (10~3 Inch)

The photographs and dimensions of each COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage
angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0. 17 mm) larger in both dimensions.

4-10
(0.102-0.254)
70-78
(1.778-1.981)

50-58

(1.270-1.473)

92€8-27650

Photograph of chip for CD4009UB.

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

COS/MOS NAND Gates

High-Voltage Types (20-Volt Rating)

Quad 2 Input — CD4011B
Dual 4 Input — CD4012B
Triple 3 Input — CD4023B

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

The CD4011B, CD4012B, and CD4023B
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).

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

® Buffered inputs and outputs

® Standardized symmetrical output characteristics

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

100% tested for quiescent current at 20 V

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

Noise margin (over full package temperature
range:

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

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

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp!)
(Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT .
POWER DISSIPATION PER PACKAGE (Pp):
For Tp 40 1o +60°C (PACKAGE TYPE E)
For Ta 16010 +85°C (PACKAGE TYPE E)
For Tp 5510 +100°C (PACKAGE TYPES D,F)
For Tp +100to +125°C (PACKAGE TYPES D, F).
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, H
PACKAGE TYPE E .
STORAGE TEMPERATURE RANGE (Trg) .
LEAD TEMPERATURE (DURING SOLDERING)

. —-0.51to0 +20 V
-0.51to0 Vpp +0.5V
. 10 mA

. 500 mW
‘DLmu Lmearly at 12 rnW/OC to 200 mW
. 500 mW
Derate Lmearly at 12 mW/OC 10 200 mW

100 mw
~55 to +125°C

--40 to +85°C
—65 to +150°C

At distance 1/16 * 132 mch (1.69 * 0.79 mm) from case for 10s max. . . . R +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 T = Full Package
3 18 \Y
Temperature Range)
TERMINAL ASSIGNMENTS

x o
& By
G008 8lo >

<
»

92€5-24453

CD4011B

NC:NO CONNECTION
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TOP VIEW  g2c5.24454R1

CD4012B

TOP VIEW

9205-24465

CD4023B

A— 14 vop
B_Z% _H N
—3 2o

92CS-24763

CD4011B
FUNCTIONAL DIAGRAM

J=ABCD
] 19 voo
o
A2 3
a3 2,
c—34 e
I
o—2] jro__
Nne—4 19 ¢
7 =E-F-G-
Ves—t| K=EFGH 8 ne

CDA4012B 9265724759
FUNCTIONAL DIAGRAM

CD4023B  92¢s-24761
FUNCTIONAL DIAGRAM




CD4011B, CD4012B, CD4023B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT E (Tp)= 25°C
LIMITS AT INDICATED TEMPERATURES (°C) ooy vottmme Ty ey
CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages |
CHARACTER- Values at —40, +25, +85 Apply to E Package ) ®
1STIC w25 UNITS| 12
Vo |VIN |VDD E
(V) (V) | (v) | -55 | —40 | +85 | +125 | Min. | Typ. | Max. 3
Quiescent Device - 05| 5 | 025|025 7.5 75 - 0.01 | 0.25 5 H
Clllf"e“;h - 0,10 10 | 05 0.5 15 15 - 0.01 | 05 A 3 sH
DD Max. - 0,15 15 1 1 30 30 - 0.01 1 H
- 0,20| 20 5 5 150 150 - 0.02 5
Output Low 0.4 05| 5 [06a [0.61 | 0.42 | 0.36 | 051 1 - ° WPUT VOLTAGE (vp =¥ ®
(Sink) Current 05 |010]10] 1615 [ 11 [ 09|13 ] 26 | -
loL Min. 15 0.15] 15 22 2 28 24 34 68 = Fig.1 — Typical voltage transfer characteristics.
i — — — - mA
Ol(l;l;z:c':;gh ;: g-: : _0'284 _?'21 —(:'432 ??2 (-)|551 312 105 8] AMBIENT TEMPERATURE (T4) =25°C I i
5 ) - —1. —1. -1.15| -1. -3. - > |
Current, 95 |010| 10 |—16 |15 | —1.1 | <09 |13 | —2.6 | - Iy Y|t
1OH Min. B 1o SASA
135 |0,15| 15 [-42 | -4 -28 [ -24 |-34 | 68 - [3 ALY
w a (&
Output Voltage: - 0,5 5 0.05 - 0 0.05 K @Vv
oy
Low-Level, ~Tot0] 10 0.05 — [ 0 Joos fo S
VoL Max. g
- 0,15 15 0.05 - 0 0.05 v g z
Output Voltage: - 05 5 4.95 4.95 5 - g o2 P
cigh-lﬁyel. - Jo10] 10 9.95 995 [ 10 - g ¢ e
OH Min- ~ lo1s]| 15 14.95 95| 15 | - g cunts of === |
Input Low 4.5 -|s 15 - | = 15 © - LL [
4
Voltage, 9 _ 10 3 _ — 3 ! mm:g rnzousncv‘g 10— KHz ° ©
V|L Max. 92C5-28903
13.5 — 15 4 - — 4 v Fig.2 — Typical power dissipation characteristics.
Input High 0545| - 5 35 3.5 — —
Voltage, 1,9 - 10 7 7 — _ [~ [AMBIENT TEMPERATURE (TA)*25
ViHMin. 15135 — |15 " n |- |- i
Input Current _ 3 BT
TN Max. 018 18 | 0.1 | 0.1 + 1 — |#1075 | +0.1] pA £ TE-TO-S0URCE VOLTAGE (Vgs)=15 V
£
3
£
e oV
§
H
H Sv
. =i [ 1!
DRAIN-TO-SOURCE VOLTAGE (Vps)—V s2cs.2a318%3
Fig.3 — Typical output low (sink) current
charad teristics.
AMBIENT TEMPERATURE (151525, DRAIN-TO-SOURCE VOLTAGE (Vpg)—V DRAIN-TOSOURCE VOLTAGE (Vps)—V
B AWBIENT TEWPERATURE (125 S FLLFEEFEEREE RRGIERT rmmruaé'fmzs Stasasazatas
f e s u: ? T h'\/'(:‘L"YLj;’:‘(U '.)1.9_!55\! H
I~ x !
K3 B T
I~ \TE~TO-SOURCE VOLTAGE (Vgs)*15V-iH g g
5" = 5
£ § g
S 3 5 2
TovH = o
g HHiov g ¢
5 2
3 i g g
i: 0 3 3
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
s2cs-243iomt s2cs- 2432083 sacs-2asaime
Fig.4 — Minimum output low (sink) current Fig.5 — Typical output high (source) current Fig.6 — Minimum output high (source) current

characteristics.

characteristics.

characteristics.
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CD4011B, CD4012B, CD4023B Types

Fig.10 — Typical propagation delay time per gate
as a fi ion of load capaci

| OF 3 GATES (NUMBERS IN
PARENTHESES ARE TERMINAL
NUMBERS FOR OTHER GATES)

Voo
Voo 14 ? 2012)
" TR
W T ’ |”J 30
i . 22
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P Ly
: |
o e Fun ] l_l :-] ! LOGIC DIAGRAM
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P
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O
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H
3 = s
7
ves s*9) ﬂ .
Voo N
o L
. n — 1o
% 1853} 5 13
AAA 3 '—q *
(104,11 n ALL INPUTS ARE PROTECTED
4 2098,2) .ﬂ .J ',,_] 'd Y BY COS/MOS PROTECTION
Vss LOGIC DIAGRAM Jq —lq N ,_
% ALL INPUTS ARE PROTECTED | OF 4 GATES (NUMBERS
8Y COS/MOS PROTECTION N PARENTHESES ARE PARENTHESES ARE TERMINAL 7 VJ’ : '
ET WOl T AL NuMaens NUMBERS FOR OTHER GATES) ‘s s2cm- 20926
Fig.7 — Schematic and logic diagrams for CD40118. Fig.8 — Schematic and logic diagrams for CD40128.
Voo
IQT
:E} (an
ETENT]
I_I ' [AMBIENT TEMPERATURE (Ty) = 25°C ‘: i
*, L A
L 2 42,12) 6(9,100 w Siassissss
R U 5 ] 3 HHHET
= [o. 5(8,13) § e OS2
a¥e2,12) it 4 ws N0
2 LOGIC DIAGRAM z) plasast
. el — i3 :
* L1 Voo a2
s¥(s,13) :} :;l . - i
" I C ez 8 rt
— s(9,100 A --& 3= 15
g =
™ H }"0 g :
' »~ x :
L B [ H »
——a J _J (e . 'ss 10 20 30 40 50 60 70 80 90 100
—_— 4 * ALL INPUTS ARE PROTECTED LOAD CAPACITANCE (C) — pF
BY COS/MOS PROTECTION 92¢s-20306
. NETWORK
b

Ves secm-zes27

Fig. 9 — Schematic and logic diagrams fo} CD40238.

DYNAMIC ELECTRICAL CHARACTERISTICS

A' TA = 25‘°C' Inpr 'r» tf= 20 ns, CL = 50p[-" RL = 2ka AMBIENT TEMPERATURE (Ta)=25°C
i
TEST CONDITIONS A"L';J:.’r';ss 2
CHARACTERISTIC UNITS 2
V <
DD | gyp. MAX. M
VOLTS % 150
Propagation Delay Time, 5 125 250 % o
tPHL, PLH 10 60 120 ns H
15 45 90 50
5 100 200
Transition Time, 10 50 100 ns H B BE R s e
tTTHL. tTLH 15 40 80 LOAD CAPRCITANCE (CLI=0F  sezesm
- Fig.11 — Typical ition time as a fi ion of
Input Capacitance, Cjy Any Input 5 75 pF load capacitance.
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v,
oo Voo Voo
y t } t
INPUTS INPUTS OUTPUTS INPUTS
bl v NOTE:
ves in -~ ™ &i__(‘\ bl MEASURE INPUTS
\n +, -~
° bl ~ Raliad SEQUENTIALLY,
viL - . N Vss - TO BOTH Vpp AND Vsg:
- b = - CONNECT ALL UNUSED
INPUTS TO EITHER
NOTE: ‘ Voo R Vsg-
v TEST ANY COMBINATION V.
) ss OF INPUTS ss
92CS-2T441R1 92€5-27402
Vs Fig.13 — Input-voltage test circuit. Fig.14 — Input-current test circuit.
92C5-27401R1
s
Fig.12 — Quiescent-device-current test circuit.

CHIP PHOTOGRAPHS

CD4011B, CD4012B, CD4023B Types

Dimensions and Pad Layouts

42—
(1067~

o— SRR

.— a-10
(0.102-0.254)
61

-69
(1.549-1.753)

92Cs-28882RI

CD4011BH

CD4023BH

50
1.270)

57-€5
(1.448-1.650)

o—
L_ 4-10
(0.102~0.254)
f

66-74
(1.667-1.879) !

92C5-28883

CD4012BH

Dil i in par are in milli and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (1 0—3 inch).

The photographs and dimensions of each COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage angles
are 579 instead of 90° with respect to the face of
the chip. Therefore, the isolated chip is actually
7 mils (0.17mm) larger in both dimensions.
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CD4011UB, CD4012UB, CD4023UB Types

COS/MOS 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 COS/MOS 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).

o gl
ﬁnﬁjﬁqﬁ
»il———0|

« I
5O —4
3l g
Al
pd
so—4 J
N
10— Ia
N
n'o— |5
N
120 = |
v VssO
*ALL INPUTS ARE o 7
PROTECTED BY
COS/MOS PROTECTION
NETWORK
-AAA
4
Vss 92¢5-15969R1

Fig. 1 — Schematic diagram for type CD4012UB.

Features:

Propagation delay time = 30 ns (typ). at
CL=50pF, Vpp=10V
Standardized symmetrical output
characteristics
100% tested for quiescent current at
20V
Maximum input current of 1 yA at 18 V
over full package temperature range;
100 nA at 18 V and 25°C
5-V, 10-V, and 15-V parametric ratings
Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘*Standard Sgecifications
for Description of ‘B’ Series CMOS Devices”

i

L_
T FEFE L

|

Ij t-
]

.
’
911;

St

VYoo

Vss

*ALL INPUTS ARE
PROTECTED BY
COS/MOS PROTECTION
NETWORK
s2cs-s9cAl
Vss

Fig. 2 — Schematic diagram for type CD4011UB.

Ve
‘o0

*ALL INPUTS ARE
PROTECTED 8Y
COS/MOS PROTECTION
NETWORK

OVoo
SnEns nB2nsnd nsnEnas
- ’_6 . 3 9 | 10
ai. |Euouvg . '5 ouT | ,T?."
(‘;— ,EN (2; IEN 12% |5u
* lﬁu (u}* |:~ 8: |:N
{7)\/55

Fig. 3 — Schematic diagram for type CD4023UB.
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92Cs-17185R)

92C5-24763

CD4011UB
FUNCTIONAL DIAGRAM

B | J=A-BC'D .E_VDD
a—2] ’ By
s —3 2y
[ i
o—3 0 ¢
ne—2 ° e
ves—| KEFCH 1&—nc
s2cs-24759
CD4012UB
FUNCTIONAL DIAGRAM

92CS- 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 v
Full Package Tem-
perature Range)




MAXIMUM RATINGS, Absolute-Maximum Values:

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

INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT, ANY ONE INPUT

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

For Tp = —55 to +100°C (PACKAGE TYPES D,'F)
For Tp = +100 to +125°C (PACKAGE TYPES D, F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

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

STORAGE TEMPERATURE HANGE (Ts‘ )

LEAD TEMPERATURE (DURING SOLDERING):

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

STATIC ELECTRICAL CHARACTERISTICS

CD4011UB, CD4012UB, CD4023UB Types

. -0.51t0 +20 V
—-0.5t0 Vpp +0.5V
. 30 mA

. 500 mW
Derate Lmearly at12 mW/5C to 200 mW
. 500 mW
Derate Lmearly at12 MW/OC to 200 mW

100 mW
-55 to +125°C

—40 to +85°C
—65 to +150°C

+265°C

sassanttas seass
SUPPLY VOLTA
(Vpp)* 1S V!
[> 19 =
LR
EEEE:
!
o
:." v
3 " F
5222
15 TSHIT
2 CHH
3
5 sV
B
25 5

B DTy
INPUT VOLTAGE (Vp )=V
92C5- 30936

Fig. 4 — Minimum and maximum voltage
transfer characteristics.
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SUPPLY VOLTAGE T
L bistae: FE i
(Voo *15V i+ . ; T
T T f"_—l I
> Thaf T T
1 t 1
° CETTETHETHE
B jgss e
g B E
8 a
<
2
5
H
5 : :t;
& T +
T I
32 i 2 ! ! 8S
I- h it H
Tia5% . Iy 1 a
sUNSEL 158! i "‘E; 1{" T
THE TENC i HihH

10 5

INPUT VOLTAGE (V1—V
92¢5-17760

Fig. 5 — Typical voltage transfer characteristics
as a function of temperature.

AMBIENT TEMPERATURE (Tp) = 25°C 1< =-17

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
ISTIC 25 UNITS
Vo |[Vin|VDbD
(V) V) | (v)y| 55 | —40 +85 +125 | Min. Typ. | Max
Quiescent Device - o5 | 5 |025|025| 75 | 75| - 0.01 | 0.25
Current, - 0,10 10 | 05 | 05 15 15 | - 0.01 | 05 A
DD Max. - (05[] 15| T [ 30 | 30| - oot | 11"
- 020 20 | 5 5 | 150 | 150 | — 002 | 5
Output Low 0.4 05| 5 | 064 |061 | 0.42 | 0.36 | 0.51 1 -
(Sink) Current 05 (o10{10{ 16 |15 [ 11 [ 09|13 | 26 | -
‘oL Min. 15 |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 | -1.3 [-1.158]-16 | =32 | -
C‘I'"e";\;“n 95 |010] 10 | =16 |-16 | —1.1 | —09 |—1.3 | —26 | -
O N 135 |015] 15 |42 | -4 | —28 | —24|-34 ] -68 ] -
Output Voltage: - 0,5 5 0.05 - 0 0.05
Low-Level, — lo10] 10 0.05 - 0 | o005
VoL Max.
- 0,15] 15 0.05 — o [oos] |,
Output Voltage: - 0,5 5 4,95 4.95 5 -
High-Level, - 0,10| 10 9.95 9.95 [ 10 -
VOH Min. — Joa15] 15 14.95 1495 | 15 | -
Input Low 45 - 5 1 — — 1
Voltage, 9 _ 10 2 _ — 2
VjL Max.
1L Max 135 | — |15 25 - = Jas]
Input High 0545 — | 5 4 4 — —
Voltage, 1,9 - | 10 8 8 - -
ViHMin. [G5935] — | 15 125 125 — | —
Input Current _ -5
11N Max. 0,18| 18 | #0.1 | 0.1 | #1 +1 +10 0.1 pA

SUPPLY VOLTS (Vop) * +18 |1 " T7T™ baded sobsd sosng
<l 1
aou . ey
T
T Vo
~ 128 H
2 B
-~ 7o)
o 10H
5 t
3
> T
= 75
5 H Vop'
5 —
3 5P asl INPUT
H b*2 INPUTS
o - €3 INPUTS
2.5 E a4 INPUTS
> JALL OTHER INPUTS TO Vpp
B 25 T 15 10 125 1§

INPUT VOLTS (V1) 92cs-17868R1

Fig. 6 — Typical multiple input switching transfer

characteristics for CD4012UB.

T
AMBIENT T (1) = 25°]
TTTITT nmnuhi
HH T
UPPLY VOLTS (Vpp) =
v, o
125 1wd® 2.5 =
o
= Vi \ @
&
2 10 Voli0 \;
] ]
S B . k]
5 75 . veo  7dves s 3
= AL
3 _H "c—omzw z
N 1 S NPUTS 5 &
o
< Mo, s
TR
2 T T 25
R AN H H
s RN Sea: T
H N o I
T1IS S T
o 25 7 25 15
'

10
NPUT VOLTS (vy)
s2cs-17792

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

DYNAMIC ELECTRICAL CHARACTERISTICS

At Ty =25°C, Input t,, tg= 20 ns, and C, =50pF, R, =200kQ

AMBIENT TEMPERATURE (Ta)»25

a
E
-
o
. ALL TYPES g
TEST CONDITIONS LIMITS ‘ £
CHARACTERISTIC v UNITS H]
DD TYP MAX £
VOLTS ) f X
S
5 60 120 s
P ion Delay Ti g
ropagation Delay Time, 10 . 30 60 ns 5 ey
PpHL tPLH 15 25 50 i
T ition Ti 5 100 200 ° naA?u-ro-sounc: VOLTAGE (Vpg)—V szcsq‘sla-s‘
ransition Time, 10 50 100 ns Fig.8 — Typical output low (sink) current
YHL tTLH 15 40 80 characteristics.
Input Capacitance, Cyy Any Input 10 15 pF
DRAIN- TO SOURCE 'VOLTAGE (Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vps)—V
[T JAMBIENT TEMPERATURE (Ta)=25°C -10 -5 -15 -0 -
AMBIENT vzupswualzl (I'I:AI)I'KZJS_: FHEHHH AMBIENT TEMPERATURE (Ta)= 25°CTIHTHTTT
K GATE- VOLTAGE (Vg IHH‘rHH‘rHH‘ro‘rL‘;AWW.T)[{u
I 1 et
_s H :
(Vgg)e!
12
-10 20 -l

7
Vi
n

~

OUTPUT LOW (SINK) CURRENT (I,
~

OQUTPUT HIGH (SOURCE) CURRENT (Lon!—mA

Pans:

DRAIN-TO-: SOURCE VOLTAGE (VDs)-—V
925 2431981

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

[
)

EEEAE

L
T
z
g
2
F
H
M
H
z
bt
2
8
g
g
&
g
g

E

LOAD CAPACITANCE (cL)—oF
92¢5- 27858

Fig.12 — Typical propagation delay time vs. load

capacitance.
Voo
y t
INPUTS
°
Vss

oo

Vss
92¢5- 27401RI

Fig.15 — Quiescent device current test circuit.

80

OUTPUT HIGH (SOURCE) CURRENT (L OH)—mA

92¢5- 2432083
Fig. 10 — Typical output high (source) current
characteristics.

TRANSITION TIME (tTHL JTLH) = N8

AMBIENT TEMPERATURE (Tp)=25°C

LOAD CAPACITANCE (Cy )—pF
92¢s-24322

Fig.13 — Typical transition time vs. load

capacitance.
Voo
INPUTS OUTPUTS
>
ViH -
No—m Lom ﬁ@
° 4
Viu [:: T
NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92CS~-27441RI
Fig.16 — Input voltage test circuit.

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

AMBIENT TEMPERATURE (Ta) =23 °C
5| POWER DISSIPATION P+ Vo + Pouigscent
10
3 AT
|
°
% 1
- >
v
& [ suepLy vouTs(vpp -|5I
«
¥ 02 7
&
z A
g 1
o —
2 s =5 H
e LOAD CAPACITANCE (C{ )*ISpF =
CL*50pF ===
T T e n
T IO T T T
102 03 04 103 108 o’
INPUT FREQUENCY (f{) = Hz 92¢s-17865

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

Voo

INPUTS
Voo NOTE:
MEASURE INPUTS
SEQUENTIALLY,
Vss TO BOTH Vpp AND Vs

: CONNECT ALL UNUSED

INPUTS TO EITHER
Vop OR Vss-

Vss

92¢s-27402

Fig.17 — Input current test circuit.




CD4011UB, CD4012UB, CD4023UB Types

TERMINAL ASSIGNMENTS
A
8
J=AB
K=CD
c
o
Vss
9205-24453 NC:NO CONNECTION sees-zassem 92cs-2a46
TOP VIEW TOP VIEW TOP VIEW
CD4011UB CD4012uB CD4023uUB
CHIP PHOTOGRAPHS

Dimensions and Pad Layouts

68
64— | r
60—
50—
40—
61—69
62-70 30— (1.550—1.752)
(1.575-1.778)
20—
4-10 4-10
(0.102-0.254) N (0.102 -0.254)
66-74 -7
(1.667-1.879) 92Cs- 27741 “—(1.623-1.3554) 92Cs-27743

CD4011UBH CD4023UBH

Dii j in p h are in s and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch).

(LS%ZI%G) The photographs and dimensions of each
COS/MOS chip represent a chip when it
is part of the wafer. When the wafer is
cut into chips, the cleavage angles are
57° instead of 90° with respect to the
face of the chip. Therefore, the isolated
chip is actually 7 mils (0.17 mm) larger
in both dimensions.

4-i0
(0.102-0.254)

60-68
(1.524-1.727) s2cs-27742

CD4012UBH
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CD4013B Types

COS/MOS 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 Q outputs. These de-
vices can be used for shiftLegister applica-
tions, and, by connecting Q output 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:

u 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 20V

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
2Vat VDD=10 A\
25V at VDD=15 \"

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-

a2us- 2nuen

CD40138
FUNCTIONAL DIAGRAM

AMBIENT TEMPERATURE (Ta)*25°

OUTPUT LOW (SINK) CURRENT (I ) —mA

5

T
T

T
T
T
T

o H<

[
DRAIN-TO-SOURCE VOLTAGE (Vps)—V

Fig. (- Typical output low (sink}
current characteristics.

tions should be selected so that operation is always within the following ranges: BTENT TEMPERATORE (7725°¢ T r
+ T T
v LIMITS ? i :
CHARACTERISTIC ('\3,')3 UNITS I} : :
| ) MIN. MAX. §°I2 \TE- VOLTAGE (Vgs) év«:
Supply-Voltage Range S i
(For Tp = Full Package - 3 18 \ 3 T
Temperature Range) 57 s
5 40 - g
Data Setup Time tg 10 20 - ns g 2 *
3
15 15 - t
5 140 _ © DRASIN—-TO-SDURCE VOLTAGE I(svos)—v
s2cs -2enom
. . Fig. 2 — Minimum output low (sink)
Clock Pulse Width t, 10 60 - ns culrr’enr characteristics. ’
15 40 -
5 3.5 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
. - -10 -
Clock Input Frequency fc| 10 dc 8 MHz N T TEMPERATURE (Ta)-25 CHTHEEHHHH B
GATE -T( VOLTAGE (Vgs) s E
15 12 FH i 3
5 5 T : 3
_ 8 5
Clock Rise or Fall Time 10 4 H e es ; 1 E
t,CL," t,CL - Hs R 1ov s
-lov,
15 - 1 I8 o e 3 g
5 180 - Gi i =8
Settor Reset Pulse Width 10 80 _ ns i ' -1sv : f
it 1 5
w 15 50 - H ; ; H 3
! 3

*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.
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X . 9005 zascoms
Fig. 3 — Typical output high (source)
current characteristics.




STATIC ELECTRICAL CHARACTERISTICS

CD4013B Types

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

AMBIENT rswem‘ruazhl(v “25° J:_‘?HH”’“'
LIMITS AT INDICATED TEMPERATURES (°C) ATt 10 SOURCE VOUTAGE (Vs -5 V. £
CHARAC Values at —55, +25, +125 Apply to D, F, H Pkgs. :é
CONDITIONS Values at —40,+25,+85 Apply to E Pkgs. UNITS z
TERISTIC H
VO VlN VDD +25 3
i =
v) (V)| (V)| -55 | —40 | +85 [ +125 |Min. | Typ. | Max t ]
Quiescent - |os| s 1 1 30 | 30 | - [002] 1 g
Device — 0,10} 10 2 2 60 60 — 0.02 2 A o g
Current — 0,15| 15 4 4 120 | 120 = 0.02 4 K 5
Ipp Max. - 0,20| 20 20 20 600 | 600 - 0.04 20 3
Output Low s2cs-243218
(Sink) 0.4 0,5 5 0.64 | 0.61 | 0.42 | 0.36 | 0.51 1 — Fig. 4 — Minimum output high (source)
Current, 05 [o10] 10 ] 16 [15 [ 11 Jo9 [13] 26 | - current characteristics.
oL Min. 1.5 0,15| 15 4.2 4 28 | 24 3.4 6.8 ~ | ma
Output High 4.6 0,5 5 —0.64|-0.61]|-0.42{—-0.36| -0.51] -1 —
(Source) 2.5 05| 5 -2 |-1.8 | -13|-1.15]| -16| -3.2 — :
Current, 95 [0,10] 10 [ -1.6]-15]|-11]-098[-13] -26 [ — ;
lon Min. 135 |015| 15 | 42| 4 |-28|-24|-34( -68 - -
Output Volt- f?
age: — 0,5 5 0.05 — 0 0.05 2
Low-Level, — 0,10 | 10 0.05 — 0 |0.05 ;
VoL Max. - 0,15| 15 0.05 - 0 0.05 v z
Output Volt- g
age: — 0,5 5 4.95 4.95 5 — H
High-Level, — 0,10| 10 9.95 9.95 10 =
Voy Min. - 0,15 15 14.95 1495 15 - LOAD CAPACITANCE (C( )~pF
92C5-27533
Input Low 0.54.5 — 5 1.5 - — 1.5 Fig. 5 — Typical propagation delay time vs. load
Voltage, 1,9 - 10 3 — — 3 capacitance (CLOCK or SET to Q,CLOCK
V|_Max. [15135] — | 15 4 = - a ], or RESET to Q).
Input High  10.5,4.5 — 5 3.5 3.5 — —
Voltage, 19 — 10 7 7 — — .
. L
V)H Min. 15,135 - 15 1 1 - — _é
Input 2
Current, — |o018] 18 | 0.1 [20.1 | 1 | £ — |21075|20.1 | pA K
I'N Max. %
3
]
H
TRUTH TABLE
oot e ¢ “ L(:D CAC|TANCE (cy |) oF
0o 0o 0 {9
MASTER SECTION ; ‘: N 0 N o e 92c5-27534
NUX 000 d B Fig. 6 — Typical propagation delay time vs. load
X x 1o e capacitance (SET to Q or RESET to Q.
x x0T
x x0Ty
LOGIC O=LOW TAMBIENT TEMPERATURE (Tp):25°C -
LOGIC | = HIGH Yy tge5ns g
A : LEVEL CHANGE . +50pF
X: DON'T CARE L 1
N{(N)=FFI/FF2 TERMINAL { 1
ASSIGNMENTS - { T
Oru3) EI S :
U cL BUFFERED OUTP\%_S VDB é E { i i L
* ——-DO—D&—OZUZ) o 5 O
3(||)COL-—D0—LD0—L 2 H
Oo—4 2 %
*ALL INPUTS ARE y & Hi L H
140~ Vpp PROTECTED BY %
7O'Vss %%ST/“I:)%SKPﬁO'ECYION Vss g Lt H
92CM - 27508R1 aaa H
Fig. 7 — Logic diagram and truth table for CD40138 ° 10 = o 263928
9 fone of two identical flip-flops). Fig. 8 — Typi cas;"’m voLTace (VD:I‘oc/\: P wms : 39:
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 Ta = —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)
For Tp =+100 to +125°C (PACKAGE TYPES D, F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

. -0.5to +20 V
—OStDVDD+05V
. . 10 mA

. 500 mW
Derate Lnnearly at12 mW/OC to 200 mW
. 500 mW
Derate Lmearlv at 12 mW/C to 200 mW

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW
\ OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPESD,F, H . . . . —55 to +125°C
PACKAGE TYPEE . . . —40 to +85°C
STORAGE TEMPERATURE RANGE (Tst ) —65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 * 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max. +265°C
DYNAMIC ELECTRICAL CHARACTERISTICS
At T o =25°C; Input ty, tg=20ns, C = 50pF, Ry = 200 k2
| 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- PLH 15 _ 45 90
5 - 150 300
SettoQor Resett0Q tp) 10 - 65 | 130 ns
15 - 45 90
' 5 - 200 400
SettoQor Reset 0 Q tpyy 10 . 85 170 ns
15 - 60 120
5 - 100 200
Transition Time UL YTLH 10 — 50 100 ns
‘ : 15 - 40 80
5 35 7 -
Maximum Cloik Input Frequency 10 3 16 _ MHz
Frequency fCL
15 12 24 -
{ 5 | - 70 | 140
Minimum Clock Pulse Width tw 10 - 30 60 ns
15 - 20 40
o 5 — 90 180
l er‘\’\llr:;:: S:;(Vor Reset Puise 10 _ 20 80 ns
15 — 25 50
5 - 20 40
Minimum Data Setup Time tg 10 — 10 20 ns
: 15 - 7 15
5 - - 15
Clo::k Inptut Rise or Fall Time 10 _ _ 4 us
rCL, "fCL 15 _ _ 1
Input Capacitance Cy Any Input — 5 75 pF
#Input t,, t; =5 ns.
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AMBIENT TEMPERATURE (T)=252C
INPUT t,=t¢=20ns
E3
I ]
| 10% oy
- TN
o T \‘\‘2\'/
$ R p%
wio3 ¥ 1
=} <0,
> 2 5.
N
a aoe® U bl
«
& 02 LA 4 1
z LOAD CAPACITANCE[ ]
o 4l CL=15 pF — — —L 11
H e CL*50pF
@ 10 5
@
a
1
102 103 104 10% 108 107

INPUT FREQUENCY (fj)—Hz 92€5-30930

Fig. 9 — Typical power dissipation
vs. frequency.

TEST CIRCUITS

Voo

oo f

INPUTS

Vss
s2cs- 27401R1

Fig. 10 — Quiescent device current.

OUTPUTS
S

-
- - +
° - -
Vi -4
- = .

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

92CS- 27400R!

Fig. 11 — Input voltage.

;no
INPUTS
. g
Voo . NOTE
'\,_@’ MEASURE INPUTS
° SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vg
- CONNECT ALL UNUSED
INPUTS TO EITHER
1 Voo OR Vss:
Vss
92¢s-27402
Fig. 12 — Input current.




CD4013B Types

CLOCK 2
RESET 2
02
SET2

TOP VIEW

92CS-244535R1

TERMINAL ASSIGNMENT

DIMENSIONS AND PAD LAYOUT FOR CD4013BH

o 10 20 30 57

50—

55-63
30— (1.397-1.600)

20—

0 — —
L_ 4-10
(0.102-0.254)
54-62
(1.372-1.574) |
92CM-30975

The photographs and dimensions of each COS/MQOS

Dir i in p. hi are in milli s and are chip represent a chip when it is part of the wafer.
derived from the basic inch dimensions as indicated. When the wafer is cut into chips, the cleavage

. . . —3 . o .
Grid graduations are in mils (10 3 inch). angles are 57 instead of 90° with respect to the

face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.
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CD4014B, CD4021B Types.

COS/MOS 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 Qutput

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 e Voo
a6 —{2 PI-7
Qs 3 PI-6
PI-4 4 - PI-5
Pl-3 —5 - a7
PI-2 6 SERIAL IN
Pl-1 7 CLOCK
Vss 8 PARALLEL/SERIAL

CONTROL
TOP VIEW gz¢s-24456

TERMINAL DIAGRAM
CD40148B, CD4021B
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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 A 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”

ParN V0D

7Iei_l:‘I'i‘Li'i 6

PAR o
SER —2
CONT

SER._11 |
]

K
|2—a¢ 3
o
12 07 %
&

|13 08

cockl?]

BUFF

8
vss
CD4014B, CD4021B
FUNCTIONAL DIAGRAM

" Applications:

® Parallel input/serial output
data queueing

® Parallel to serial data conversion
® General-purpose register

RECOMMENDED OPERATING CONDITIONS AT Ta = 259C, 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 5 = Full _ 3 18 v
Package-Temperature Range)
5 180 —
Clock Pulse Width, ty 10 80 - ns
15 50 —
5 - 3
Clock Frequency, fo 10 - 6 MHz
15 = 8.5
Clock Rise and Fall Time, 1% - :g s
t,CL, t;CL 15 _ 15
Set-up Time, tg:
. 5 120 -
Serial Input
(ref. to ch) 10 80 - n
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 -
CD40148B 10 80 - ns
(ref. to CL) 15 60 -
Parallel/Serial Pulse Width, 150 1:00 : ns
tyy (CD4021B) 15 50 _
Parallel/Serial Removal Time, 5 280 -
10 140 - ns
trem (CD4021B) 15 100 _




SERIAL
INPUT

CD4014B, CD4021B Types

NC

*(D
cLocK
*
© TRUTH TABLE — CD4014B
a
ISER.| PAR SER o 4 |p). 1
cL (INTER. | On
N |conTROL NTEF
* x 1 olo o [
PARALLEL /SERIAL 3
CONTROL. / X 1 190 1 0
/ X 1 0|1 [ 1
x 1 101 1 1
5 / ° x|x| o [an
Pl ° x [ x| 1 |opt
cL
PS \ X X x | x Qy Qs |NC
X = DON'T CARE CASE
NC = NO CHANGE
v _
o x cL TL
ALL INPUTS ARE PROTECTED 92CM-28673RI
] . BY COS/MOS PROTECTION
xE—-——- A NETWORK.
OoO—= -
A A
Vss
Fig. 1 — Logic diagram for CD40148.
Pl P2 P3 P4 PS P6 p7
* * * * * *
SERIAL
INPUT
3
* ’- > T 9
0, TRUTH TABLE — CD4021B
cx
* ’
cL
Ps Parallel/
Serial | Serial Q)
CcL Input | Control | PI-1| Pln | (Internal) | Qpn
x | x 1 o | o [ [
£
x | x 1 [ 1 0 1
PARALLEL/SERIAL
CONTROL x | x 1 1 ) 1 0
v CLTDO—; ; x | x 1 R 1 1
L] o T - cL Pre / o 0 x | x ) Qnt
° e cL Q / 1 0 X | x 1 Qpt
= . T | x 0 X | x Q Qn
y_l_|v 3 T ooN-
cL 5 s cL X = DON'T CARE CASE
Voo L.PS n n cL
f ; !
cL
k———-- Z Y Ps — n L]
(e, VWA -
2 * Al me cL T
LL INPUTS ARE PROTECTED -
7 BY COS/MOS PROTECTION 92CM-28674R!
v, NETWORK.
ss
Fig. 2 — Logic diagram for CD40218.
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CD4014B, CD4021B Types

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

. —0.5to +20 V
~0.5 to Vpp +0.5 V
. 10 mA

500 mW

Derale Lunearly at 12 mW/°C to 200 mW

500 mW

Derate Lmearlv at 12 mW/°C to 200 mW

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

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPESD, F, H
PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (Tslg)
LEAD TEMPERATURE (DURING SOLDERING):

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

100 mW

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

+265°C

[ [AMBIENT TEMPERATURE (TA)s 25

OUTPUT LOW (SINK) CURRENT (I ) —mA

[
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
92cs 2431883

Fig. 3 — Typical output low (sink ) current

characteristics.
AMBIENT TEMPERATURE (Tp)*25°C
i
E
EIZ \TE - T0-SOURCE VOLTAGE (Vgs)+15V THH
STATIC ELECTRICAL CHARACTERISTICS H ;
LIMITS AT INDICATED TEMPERATURES (°C) : £, o
CHARAC- CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages | | ]
TERISTIC Values at —40, +25, +85 Apply to E Package T 5
Vo | Vin|VDD ‘25 S 3 i
(V) (V)| (V)| =55 | —40 +85 [+1256 |Min. | Typ. [Max. 0 5
DRAIN-TO- SOUECE VOLTAGE (Vps)—v
. - 05| 5 5 5 150 150 | — 0.04 5 , .
Quiescent Fig. 4 — Minimum output low (sink) current
Device - 0,10| 10 10 10 300| 300 - 004 | 10{,a characteristics.
ﬁ;‘gel\;;,x — 0' 15 15 20 20 600 600 - 0.04 20 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
- 0,20| 20 | 100| 100 | 3000( 3000 | — 0.08 | 100 A
0.4 05| 5| 064 061 | 042| 036 051 1| - s
Output Low 3
(Sink) Current| 0.5 0,10 10 16| 1.5 11 09| 13/ 26 — o g
. z
foL Min. 15 |o015| 15| 42 4| 28] 24| 34| e8] - g
. —0.64| 061 | —0.42[—0.36 |- 1] - : 8
Output High 4.6 05| 5 |-064[-061|-0.42|-0.36|-0.51 1 mA =8
(Source) 2.5 0.5 5 -2| -1.8 —-1.3]{-1.15 -1.6| -3.2 - 2
ICU"e“'A‘i‘rr‘ 95 |o010| 10| —16] 15| —1.1 09| —13] —26] - : ¢
OH™™ 35 [o015] 15 | —a2| -4 | —28| —24| —34| 68| — H
3
Output Voltage:| — 05| 5 0.05 - 00.05
Low-Level, - 0,10 | 10 0.05 - 0|0.05 p secaraeon
V Max. Fig. 5 — Typical output high (source) current
oL - 0,15 | 15 0.05 - 0]0.05 \Y characteristics.
O\l;:)FI)tL:atge‘ - 05 5 4.95 4.95 5| - DRAIN-TO-SOURCE VOLTAGE (Vps)—V
High-Le;/el, - 0.10] 10 9.95 9.95 L ANMBIENT reMP:RA'rune—ltsm 25 ;Jj'l;:{‘ﬁ;l“lf
VOH Min. - 0,15 | 15 14.95 14.95 15 — """"“I”””I”V'O”YVA‘G‘E({/”)”'J\': TE
0545| - 5 1. - — 115 5
Input Low 5 530
Voltage 1.9 - 10 3 - - i
ViLMax.  115,135| - |15 4 - - v v 5
Input High 054.5( - 5 35 35 - - = a3 2
Voltage, 1.9 - |10 7 7 - : -is v | H 3
ViHMin. e 3sl — |15 1 | - | - : 5
Input Current _5 : ’3‘
Iiy Max. - 0,18 | 18 |#0.1 | #0.1 | *1 | 1 | — 1£107°] 0.1} pA stes-zasame
Fig. 6 — Minimum output high (source) current
characteristics.
88
1
N — p— amnaci Py S



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

" C=50 pF, R| =200 KQ

CD4014B, CD4021B Types

AMBIENT TEMPERATURE (Tp)*25°C

i
T
CONDITIONS LIMITS £
CHARACTERISTIC Vpbp UNITS 5
(V) Min. Typ. Max. '?_‘
Propagation Delay Time, 5 - 160 320 é
tPLH. tPHL 12 _ gg }2" " z
- 0 3
- . 5 - 100 200
T::’:;f":::;‘me 10 - 50 100 ns
15 — 40 80
5 3 6 — LOAD CAPACITANCE (Cy )—pF orcs-24322
MFaximum Clock Input 10 6 12 B MHz Fig. 7_/?;,:2;‘;:% A time as a function of
requency, fo 15 a5 17 B itance.
Minimum Clock Pulse 150 : 28 188(3 ns 00| AMBIENT TEMPERATURE (Ty )=25% |
Width, tyy
15 - 25 50
Clock Rise and Fall Time, 150 - - 15
t,CL, t;CL* 5 - ‘ 1 ks
— - 15 TTAGE Voo
Minimum Set-up Time, tg: 5 - 60 120 SuPPLY 3 H
Serial Input 10 - 40 80 ns i 2
(ref. to CL) 15 - 30 60 HH
Parallel Inputs 5 - 40 80 i
CD40148 10 - 25 50 ns CEEEEEE 5
(I’ef. to CL) ]5 _ 20 40 CAPACITANCE (C)=pF
92CS-29869
Parallel Inputs 5 — 25 50 Fig. 8 — Typical propagation delay time as a
CD40218B 10 - 15 30 ns fi of load
gef'“tollps/es) = | 155 — ;g 128(:) 10°¢] AMBIENT TEMPERATURE (Ta)25°C l
arallel/Serial Contro - M
CD4014B 10 - 40 80 ns x H L ]
(ref. to CL) 15 - 30 60 5% 15 &7
Minimum Hold Time, ty: 5 - - 0 E, ,;é"’\ M Cx
Serial In, Parallel In, 10 - - 0 ns Borl LS
Parallel/Serial Control 15 - - 0 & s |
Minimum P/S Pulse Width, 5 . 80 160 g B T
twH 10 - 40 80 ns § = L =
(CD4021B) 15 - % 50 T
Minimum P/S Removal Time, | 5 - 140 280 10 1
tREM 10 - 70 140 ns ' “cLock n:c:ur rn:aulgr:cv uc._)-'g:u |o5 1
CD40218B (ref. to CL) 15 — 50 100 . 92€5-29871
- Fig. 9 — Typical dynamic power dissipation
Average Input Capacitance, C| Any Input - 5 7.5 pF as a function of clock input frequency.

* If more than 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.

o~Nound

SER. DATA —®——
(174 tcL) 92C5-29871

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

90

Vi
INPUTS

Fig. 11 — Quiescent device

NOTE:
MEASURE INPUTS
SEQUENTIALLY,

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

Vss

92¢5- 27401R1

Fig. 12 —

current test circuit.

Input voltage test circuit.

T
INPUTS | qurPuTs INPUZS
v -
Vin ] . >
Mo ] b * ° @
°
viL - . = Vss
- =
: ! NOTE:
® Vss TEST ANY COMBINATION
s OF INPUTS
92CS-2744IR}

80-88
(2.032-2.235)

L—w ,02_0 254) Dimensions and pad
layout for CD4014BH
91-99 (CD4021BH is identical)
(2.312-2.514) : |
Thep P and of each COS/MOS 020M- 20870

chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage angles
are 57° instead of 90° with respect to the face of
the chip. Therefore, the isolated chip is actually
7 mils (0.17 mm) larger in both dimensions.

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

Vpp OR Vg

92¢5-27402

Fig. 13 — Input current test circuit.




COS/MOS Dual 4-Stage

Static Shift Register
With Seria!l 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).

CD4015B Types

Features:

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

Voo
e
oaTA, —H 5—qa
cocka—H , i—az
nesery 8L |STAE| [ o
LI
0ATA g —12 3 q1p
cLoCKg —4] . 12 Qz
neserg el [STA%E( -
L2 a4
3 oeis csuse
Vss
CD40158

FUNCTIONAL DIAGRAM

® 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”

CLOCK B

TERMINAL DIAGRAM

Voo

Q48 DATA B

Q3A RESET B
L. Q24 als
Applications: ara 028
RESET A Q3B

m Serial-input/parallel-output data queueing

u Serial to parallel data conversion
® General-purpose register

* ALL INPUTS PROTECTED BY COS/MOS INPUT
PROTECTION NETWORK

DATA A

Q4A
CLOCK A

1)
2
3
a
5
6
7
8

Vss

92C$-24457

Q7 | @, (NO CHANGE)

—>0

cL

“ P

' TRUTH TABLE

T cL o] r| oo,
/fo]o] o |a,
[ o] 1 [ay
~I[x [0
x [x]J1]oJo

92CM~-29383R2
X = DON'T CARE CASE

Fig. 1 — Logic diagram (1 register).
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CD4015B Types

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
(Voltages referénced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Ppy):
For Tp = —40to +60 C (PACKAGE TYPE E) .
For Tp = +60 to +85 C (PACKAGE TYPE E) .
For Tp =-551t0 +100° C (PACKAGE TYPES D, F)
For Tp = +100to +125°C (PACKAGE TYPES D. F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FORT C
OPERATING-TEMPERATURE RANGE (T
PACKAGE TYPES D, F, H
PACKAGE TYPEE .
STORAGE TEMPERATURE RANGE (T“ ) .
LEAD TEMPERATURE (DURING SOLD RING)

A

-05t0+20V

—osvaDmsv

*10mA

500 mW

Derate Lmearlv at 12 mW/ C to 200 mW

500 mW

Derate Lmeatlv at 12 mW/ C to 200 mW

= FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

100 mw

—55 10 +125°C
—40to0 +85:C
—65to +150 C

[AMBIENT TEMPERATURE (TA)=25'

ssusss
~TO-SOURCE

S
g
3.
A
Py
2

S

OUTPUT LOW (SINK) CURRENT (IOL) —mA
P

HH- 5

)

v
Tt
T
ous
T

o
]

[
DRAIN-TO-SQURCE VOLTAGE (Vps)—V
92052431883

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 (Ta)*25°C
K
RECOMMENDED OPERATING CONDITIONS at T, = 25°C, Except as Noted. For maximum 15,
;:lli?’:ll‘:;',t::;;nal operatmg conditions should be selected so that operation is always within the glz ATE~T0-SOURCE VOLTAGE Vg1 v LEL 1
CHARACTERISTIC Vpb LIMITS UNITS g o
(\2) Min. | Max. N N
Supply-Voltage Range (For T 5 = Full Package- %
Temperature Range) 3 18 \% 5?
5 180 | - i’ :
Clock Pulse Width, twCL. 10 80 - ns oo sunce v s
15" 50 - Fig. 3 — Minimum output low (sink) current
5 — characteristics.
Clock Rise and Fall Time, t,CL, ;CL 10 — 15 us DRAIN~TO~ SOURCE VOLTAGE (Vpg)—V
15 - (RRSERT TERPERRTURE 125 C L LR
5 3 GATE- VOLTAGE (Vosie- ?
Clock Input Frequency, foL 10 DC 6 MHz 3
15 8.5 £
5 70 — ! 5
Data Setup Time, tsy 10 40 — n é
15 30 - ns H
5 200 - §
Reset Pulse Width, twR 10 80 — 5
15 60 - 3

ORAIN-TO-SOURCE VOLTAGE (Vps)—V

-1 -
AMBIENT TEMPERATURE (Ta)*25°C T
mHHhHHH HHHHHHHHH
SATE -TO- SOURCE VOLTAGE (Vgg)s =5 V|

OUTPUT HIGH (SOURCE) CURRENT(Lon)~mA

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

92

TRANSITION TIME (tTHL 1 TLH)—"s

Fig. 6 — Typical t
load capacitance.

40 60 80 100
LOAD CAPACITANCE (C| )—pF

time as a fi

92c5-24322

of

s2cs- 243208
Fig. 4 — Typical output high (source) current
characteristics.

250] AMBIENT T! (Tp)=25°C
P -
i
S
g
- o
o
I c’(‘\qo"
|- \5}
lw ~©O
£ o
= 3
-
S
o
=
lz
=
=
oV
] Herrt
g : i TV
S 5V R
= T
50} HH
o 20 40 60 80 100
LOAD CAPACITANCE {Cy)—pF 92€s-29675
Fig. 7 — Typical propagation delay time as a func-

tion of load-capacitance,




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
ISTIC w25 UNITS
Vo |[ViN|VDbD -
(V) (V) | (v) | -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 [ - 004 | 10 A
'DD Max. — |o15| 15| 20 | 20 | 600 | 600 | — | 004 | 20 | *
- 0,20 20 | 100 | 100 | 3000 | 3000 | — 0.08 | 100
Output Low 04 |[o05| 5 [064 061 | 042 | 0.36 | 051 1 -
(Sink) Current 05 [o10[ 101615 [ 110 [ o9 [13] 26 [ -
loL Min. 15 loi5| 15| a2 | 4 | 28 | 24 |34 | 68 | —
Output High 46 | 05| 5 |-0.64[-061]-042|-036[-051| -1 - | mA
(Source) 25 o5 | 5 | 2 [-18[-13]-118]-16 ] -32 | -
Current, 95 |010]| 10 |16 |15 ] —1.1 | —09 [-13 | —26 | -
1OH Min.
135 |015| 15 |-42 | -4 | —2.8 | —2.4 |-34 | 68 | —
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level, ~ Joq0[ 10 0.05 _ 0 | 005
VoL Max.
- Joas| 15 0.05 = 0o [oos]
Output Voltage: - 0,5 5 4.95 4.95 5 -
High-Level, - [o0,10] 10 9.95 995 [ 10 -
VOH Nin. — |o1s5] 15 14.95 1495 15 | =
Input Low 05,45 — 5 1.5 - - 1.5
Voltage, 1,9 _ 10 3 — — 3
ViLMax. e sE[ ~ [ 15 4 — = al
Input High 05,45 - 5 3.5 3.5 —_ —
Voltage, 1,9 - 10 7 7 - —
VIHMin. [15935] - | 15 1 n| - | -
Input Current _ _ 5
1N Max. 0,18( 18 | #0.1 | *0.1 | #1 1 +10 £0.1| pA

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

77-85 dicated. Grid graduations are in mils (10—3 inch).
(1.956- 2.159)

The photographs and di ions of each COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage
angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.

4-10
(0.102-0.254)
95-103
(2.413-2.616) 1

92CM-29678

Photograph of Chip Layout for CD4015B.
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CD4015B Types

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

Ry =200 kS
CHARACTERISTIC TEST CONDITIONS LiMITS UNITS 5 P, e a2 Lt
- I |R_r200kn /;Zﬁ'
Vpp(V) | Min. ITyp. lMax. 2 T \1;\1 %
CLOCKED OPERATION 5 0 &)
@ 1 &
5 — [160 [320 g Sy
Propagation Delay Time; Tppi, TpLH 10 —-| 80 ]160 ] o5 \é\’ =
156 - 60 |120 ,5_ : Y
5 — [100 |200 g /7
Transition Time; tTHL, tTTLH 10 — | 50 {100 ns & s 4 cuoer ]
15 — |40 |80 ey __J('mi HH
. . 5 — 90 180 ° [ ] 102 0> " et
Minimum Clock Pulse Width,  t,CL 10 — 40 | 80 INPUT CLOCK FREQUENCY (1c )= KMz 95529676
15 - 25 | 50 Fig. 8 — T;l;fn‘cal power dissipation as a function
5 _ — 15 of frequency.
Clock Rise & Fall Time;  t,CL, t;CL" 10 - |1 -115 us
15 - - 15
5 — 13|70
Minimum Data Setup Time,  tgy 10 — 20 | 40 ns
15 - 15 | 30
500 uF
5 3| 6| i
Maximum Clock Input Frequency, fc| 10 6 12 | — MHz L
15 85 | 17 | — ) e O )
i R o M
. ¢ 2]
Input Capacitance, Cjy Any Input — 5|75 pF ,j»'é_.. 4 Hi L
. 3
RESET OPERATION oamac i) ¢ onle N
) 9 ——cuttin) L
5 — 1200 {400 = -
Propagation Delay Time, Tpp(. 10 — {100 {200 92¢5-20677
15 - 80 |160 ns
5 — 100 j200
Minimum Reset Pulse Width R 10 — |40 80 Fig. 9 — Power dissipation test circuit.
15 — | 30| 60

* If more than one unit is cascaded trCL 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

INPUTS

Vss

92cs-27401R1

Fig. 10 — Quiescent device current test

circuit.
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T
INPUTS OUTPUTS
Viu Bl
:\»—. - — +
ViL - L =
-] (- =
NOTE:

Vss

TEST ANY COMBINATION
OF INPUTS

92CS-27441R1

Fig. 11 — Input voltage test circuit.

NOTE:

MEASURE INPUTS
SEQUENTIALLY,

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

! Vpp OR Vgg-

Vss

92¢s-27402

Fig. 12 — Input current test circuit.




COS/MOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

High-Voltage Types (20-Volt Rating)

The RCA-CD4016B Series types are quad
bilateral switches intended for the trans-
mission or multiplexing of analog or digital
signals. Each of the four independent bi-
lateral switches has a single control signal
input which simultaneously biases both the
p and n device in a given switch on or off.

The CD4016"B” Series types are supplied in
14-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 14-lead dual-in-line
plastic packages (E suffix), 14-lead ceramic
flat packages (K suffix), and in chip form (H
suffix).

CD4016B Types

Terminal Assignment
nsout -H 4 .vop
sica N Voo SIG A
out CONTROL A out/n 2 icgur
sI6 Bour CONTROL D
3 12 T
CONTROL B our 3160 out/N =] 2 con
CONTROL € out .
Yes w See inrout P nsout
TOP VIEW  g5cs-24458 , $16 0
cont 5 Lo our.m
Voo
CON'\'CL 1o OUT/IN
Sw SIG ¢
7 ¢ 8
Vss 1 = IN/OUT
92C5 2627
» | coaoies Functional Diagram

INJOUT O—

il

}—Oour/m

92¢5-27659

Schematic di - 1 of 4 identical

B

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
m 280-2 typical on-state resistance for 15-V operation CHARACTERISTIC 'LIMITS UNITS
m 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
= High on/off output-voltage ratio: Temperature Range) 3 18 v
65 dB typ. @ fis = 10 kHz, Ry = 10 k2
» High degree of linearity: <0.5% distortion )
typ. @ fis= 1 kHz, Vis=5 Vp.p, MAXIMUM BATINGS, Absolute-Maximum Values:
Vpp—Vss = 10V, R = 10 k2 DC SUPPLY-VOLTAGE RANGE, (Vpp)
® Extremely low off-state switch leakage (Voltages referénced to V s Terminal) . ~05t0 +20V
ing in very low offset current and INPUT VOLTAGE RANGE, ALL INPUTS . <051t Vpp *05V
resulting in very DC INPUT'CURRENT, ANY ONE INPUT 1INCLUDING THANSMISSION GATE) 110 mA
high effective off-state resistance:
eV Vss=18 V, TA=25°C" POWER DISSIPATION PER PACKAGE (Pp):
100 pA typ. ® Vpp—Vss= A= For Tp = —40 to +60°C (PACKAGE TYPE EI o : ,  s00mw
u Extremely high control input impedance For Ty = +60 to +85° C (PACKAGE TYPE E) .. . . Derate Linearly at 12 mW/ C to 200 mW
(control circuit isolated from signal circuit: For Tp = -55t0 +100° C (PACKAGE TYPES D, F) . 500 mW
1012 Q typ. For Tp = +100to0 +125°C (PACKAGE TYPES D, F) . Derale L-nearly at 12 mW/ C to 200 mW
: DEVICE DISSIPATION PER TRANSMISSION GATE
s Lo | een switches:
Low crosstalk between swi FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mw

—50 dB typ. @ fijs= 0.9 MHz, R =1kQ
Matched control-input to signal-output
capacitance:
Reduces output signal transients
Frequency response, switch on = 40 MHz
(typ.)
100% tested for quiescent current at 20 V
Maximum control input current of 1 uA
at 18 V over full package temperature
range; 100 nA at 18 V at 25°C
m 5.V, 10-V, and 15-V parametric ratings

Applications:

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

u Digital signial switching/multiplexing

®» COS/MOS logic implementation

= Analog-to-digital & digital-to-
analog conversion

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

OPERATING TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, H .
PACKAGE TYPE E .

STORAGE TEMPERATURE RANGE (Tsl ) .

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

5510 +125°C
—4010 +85°C
-65 10 +150°C

+265°C

SUPPLY VOLTS: Vpp * +15; Vg * 0
AMBIENT TEMPE! ) =28

AMBIENT TEMPI

S

OUTPUT SIGNAL VOLTS (Vo)
OUTPUT SIGNAL VOLTS (Vog)

SUPPLY VOLTS: Vpp* +10; Vgg= 0O
?Rom.ﬂ( (rs’)-zs‘c

INPUT SIGNAL vous (v.s)' INPUT SIGNAL vo:rs vg)
92C5-27660 92CS- 27661
Fig. 1— Typ. on-state characteristics for 1 of 4 Fig. 2— Typ. on-state characteristics for 1 of 4
switches with Vpp =+15V, Vgg=0 V. switches with Vpp=+10V, Vgg=0V.
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CD4016B Types

ELECTRICAL CHARACTERISTICS it TEMPTR DR 28
LIMITS AT INDICATED 3 “J;
TEMPERATURE (°C) v . &3
N Values at —55, +25, +125 Apply | N H :
Characteristic Test Conditions to D, F, H Packages Y | 5‘ N
Values at —40, +25, +85 Apply to | T a° .E ”
E Package s 2. S/ "
3 Wans)
ViN [VDD 25 . R SR
(V) [(V) | -55 | —40 | +85 [+125| Typ. [Max. LR o™
05 | 5 |0.25{0.25] 7.5] 7.5/0.01 [0.25 o o o vors v
Quiescent Device 01010 | 05| 05] 15| 15/0.01| 0.5 uA Fig. 371 sees-ameet
C t, ig. 3—Typ. on-state characteristics for 1 of 4
urrent, Ipp 0,15 15 1 11 30| 30}0.01 1 switches with Vpp =45V, Vgg=0 V.
0,20 | 20 5 5| 150} 150]0.02 5
Signal Inputs (V;5) and Output (Vos) SUPPLY VOLTS: Vo ++23; Vgg o
AMBIENT TEMPERATURE (T, )= 25
: 2
On-State Ve=VoD v oy or vigs |10 | 600| 610| 840 90| = | eso §
Resistance, ro, | R =10kS2 - ’ §
Max. Returned Vis=4.75 t0 5.75 V| 10 [1870 [1900{2380 2600 — |2000 3
to 5
Vpp-Vss|VieVpp or Vgs |15 | 360 | 370 520 600 — | 400 © | |3
2 Vis=7.25t0 7.75 V| 15 | 775 | 790[1080{1230| — 850
AOn-State 5 | - _ _ _ 15| —
Resistance .
Between Any R L= 10kS2, VC = VDD 10 _ _ _ _ 10| - Q INPUT SIGNAL VOLTS (Vi) sacs-arses
2 Switches, Arg 15 | — — - - 5| - Fig. 4— Typ. on-state characteristics for 1 of 4
itches with Vi =#7.5V, Vgg=~7.5V.
Total Harmonic |VC=VDD =5 V. Vss=-5V. Vis(p-p) -
Distortion =5V (Sine wave centered on 0V) - - - - 04| - % o suprey vours:vop-ssivese-s
THD RL:10 le f|s=1 kHz Sine wave ) AMBIENT TEMPERATURE (Ty)=25°C
~3dB Cutoff Vc=Vpp=5V. Vgg=-5V, £
Frequency Vis(p-p) =5V (Sine wave — = |= 1= 1"40| = MHz é
(Switch on) centered on 0 V) R =1kg, :
508 Feed- |\ @ Vees 5V v 5V :
h C= SS= —_ B . . = ;-
;:hroug (Sine wave cemere:iS(c'))np V) - - - - 1.25 | - MHz H
requency R, =1 IkQ
(Switch off) L
Input/Output Vg=0V 4 R G
Leakage Current| Vi =18V, V,=0V; 18 [+0.1[+0.1 | £1 | £1 [1077| 0.1 |uA NPT sMAL vouTs (V)
:~Swf\lllt‘:h off) \\;is =_ 8'V Fig. 5— Typ. on-state characteristics for 1 of 4
is Max. o0s= 1 switches with Vpp=+5 V, Vgg=—5 V.
Vc(A)=Vpp=+5V, .
Vc(B)=Vgg= -5V
-50d8 C SS . - |l =1-1]- loo — MHz vy P
Crosstalk Vis(A) = 5Vy.,, o e S
Frequency 502 source i P
RL =1kQ 3 s,
2 ol
Propagati e o Vsg= GND 51~ f- |- |- [40 ] 100 ¢, S,
ropagation = . Vss= , EA
Delay (Signal cE = S(qu: 10 | — - | - - |20 40(ns § 2t
Input to Signal |Vjs =10V (Square Bl =1=1-1-]5 30 2 H
Output) tpd wave centered on 5V . E.' I s
tr, t5=20ns A <o
2 H Ye"Yoo
Capacitance: _l-1-1-1al = A _r""‘:Il‘-’,.L hd
Input, Cjg Vpp=+5V - 2 oF Eaiisits: T
; _ - - - - - " VOLTS (vig) .
Output, COS VC = Vss =5V anl SIGNAL .Vls‘ s2cs-27668
Fig. 6~ Typ. on-state characteristics for 1 of 4
Feedthrough, == f=lo2] - switches with Vpp, =+2.5V, Vgg=—2.5 V.
Cios DD SS
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ELECTRICAL CHARACTERISTICS (cont'd)

CD4016B Types

LIMITS AT INDICATED
TEMPERATURE (°C) ul |
Characteristic Test Conditions Values at —55, +25, +125 Apply to | £
D, F, H Packages | '§'
Values at —40, +25, +85 Apply to T F
]
v E Package +25 S o
DD H
(v) |-55 |40 +85 | +125 Typ. LMax. £
Control (V)
Control Input [1igl< 10 A INPUT SIGNAL VOLTS (Vis) sroes
Low Voltage, Vi.=Vsgs, Vog = V "
V| LC (M ; ) anlsd 58708 bb 5'1159 '109] 09} 04| 04 - 0.7 | V | Fig. 7= Typ. on-state characteristics as a function of
ax. V. = VDD VOS - VSS temp. for 1 of 4 switches with Vpp=+5V,
is , Vg = —5 V.
SS
Control Input ' 5 3.5 (an.) By vous';g‘n;;:svss..s .
High Voltage, See Fig. 1 10 7 (Min.) V]|zs :‘x;‘;:;'ai"::ﬁ:cg:{Y'z’;;mfé':f&’::-‘é's.zM,;
ViHe 15 11 (Min.) B b
371 Y e T A u
Input Current, Vis < 3 3 2 B 3
IIN (Max.) VDD ~ 955—18V 18 [t0.1 [20.1 [+1 |£1  [£10-5|20.1 |pA | |2 2°$:‘:L RIS 1 "z
VCC< VDD - Vss I (R
Crosstalk (Con- Vc =10V (Sq. Wave) H pAIR
trol Input to “tr,tf=20ns 0 |- |-1-1- 50 - |mv ] |: é,*"
Signal Output) RL=10kQ g /< 51
Cl
Turn-On tr, tf=20ns S |- |- |-|- 1|35 70 - = " 20 E %3t i
PDrc;pagation g[_ i ?Ok[;ZF 10 |- — - — 20 40 Ins * WPUT SIGNAL FREGUENCY WRHE o
elay L= 15 |- - - - 15 30 Fig. 8 — Typ. feedthru vs. frequency — switch
V,s = V08 Vgs =GND, off.
=1 k{2 tognd,
Maximum C|_ 50 pF,

Control Input Ve =10 V(Square 10 |- |- | = | = 10 — |MHZz SuPPLY VoLTS :Vop++8, Vss=-s [ [[| T [][
Repetition Rate| wave centered on 5 V) 3 e s WETER WL LET oottt L3
{;"f=‘/2?/ns’@1kH z 1 lvl.vlli I

os ~ /2 Vos z 5 ot f_(i“ 37

E £ Ve N 2
Input | . 3 o pLd -
Capacitance, - |- 1= 1= 5 7.5 |uF 2 wa LT $ika H
Cin : T s SV
iy S

Switch Input Switch Output g ma T was @

l;s (MA) Vos v) § ir a—sé;'rcn!is “/}/

Vpp | Vis = - o | e LWL
(\%] V) —55°C —40°C 250(:* 2500 +35°C +1 25°C Min Max. ° m;:uv snan:.o FREQUENCY (f;4)— kH et 16080
5 0| 025 0.2 0.2 0.16 | 0.2 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 03 0.35 - 0.5
10 10 | —0.62 -0.5 —0.5 -0.4 | -03 —0.35 9.5 — TV T R
1 Vpp*+5, 108
15 0| 1.8 1.4 1.5 1.2 1 1.1 155 1.5 iveuT g:cﬁlg?:‘s“;;i.)-w, ey WOELCA
15 15 | -1.8 ~14 -15 —12 | =1 | - : - oo vouTs 143 P
» (Crix *CMETER _ IPTFT!
23+25+48pF " i !
* Plastic package 4 Ceramic package o T SEa o
Ve*Vpo =
g o Jm olx:s!sleLc: ul._\-n:n { ‘
133 'okn o,
- g.’, 100k
IVn'Voll §> o3
'Ils 925-30967 of * 0 ¢ 100

Fig. 10— Determination of r,,, as a test condition for control input

high voltage (V) specification.

INPUT SIGNAL FREQUENCY (f},) MHz
92C5-16070

Fig. 11 — Typical frequency response
— switch on.
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CD4016B Types

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

Ton (max.)| +25

CHARAC- | SUPPLY LOAD
TERISTIC*| CONDITIONS CONDITIONS
Ry = k< R = 10k | Ry = 100k$
Vop [ Vss |VALUE[ V;, |VALUE| V;, [VALUE[ V;
V)| v ) v) Q2 | (V) | () (v)
200 | +15 | 200 | +15 | 180 | +15
Ton +15 0
200 0 | 200 0 | 200 0
ron (max.)| +15 0 [300 |+m 300 | +93 | 320 | +9.2
290 [ +10 [ 250 | +10 | 240 | +10
Ton +10 0
290 0 | 250 o | 300 0
Ton (max.)| +10 0 |500 |+7.4 | 560 | +66 | 610 | +55
860 +5 470 + 5 450 +5
Ton +5 0
600 0 | s80 o | 800 0
Ton (Max.)| + 5 0 |17k |+42 | 7 +29 | 33% | +27
200 [+75 | 200 | +75 | 180 | 475
r +75 | -75
on 200 |-75 | 200 | -75 | 180 | -75
Ton (max.)| 75 | -75 290 | t025| 280 | 25 | 400 | 0.2
260 | +65 | 250 | +5 | 240 | + 6
"on +5 -5
310 | -5 | 250 | -5 | 240 | -5
fon (max.){ +5 | -5 (600 |:025| 680 | 025 760 [ +0.25
25 590 | +25 | 450 | +25 | 490 | +25
r +25 | -2.
on 720 | -25 [ 520 | -25 | 520 | -25
25| 232« | +025] 300k | t0.25| 870k | +0.25

* Variation from aperfect switch, fon =0 Q.

SCALE: X=0.2ms/DIV .Y = 2,0 V/DIV-*
VDD = VC = +7.5V, Vg = 7.5V, R| = 10KQ
cL=15pF

fis=1KHz Vis=5Vpp

DISTORTION = 0.2 %

92CS-27612

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

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

92CS-27615

Fig.17 — Typical square wave response at
Vpp =Vc=+15V, Vgg = Gnd.
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SCALE: X =0.2ms/DIV Y =20 V/DIV
VDD = VG = +6 V. Vss = 5V, R = 10KQ
cL=15pF
fis=1KHz Vis=5Vpp
DISTORTION = 0.4 %

92CS-27613

Fig.15 — Typical sine wave response of Vpp =
+5V, Vgg=—5 V.

SCALE: X =100ns,DIV
Y =50V DIV

92CS-27616

Fig.18 — Typical square wave response at Vpp =

Vec=+10V, Vgs = Gnd.

ALL UNUSED TERMINALS
ARE CONNECTED TO Vsg

92¢5-27667

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

Voo ve*Voo Voo
o\

fr,t4=20ns

cD40168
Vis *VoD 15

Vssé

ALL UNUSED TERMINALS ARE
CONNECTED TO Vss

92¢s-27668

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

SCALE: X =0.2ms/DIV Y = 20 V/DIV
VDD = VG = +2.5V, Vss = 2.5V, RL = 10KS2

fis=1KHz V|S=5Vpp
DISTORTION = 3 %
92CS-27614

Fig.16 — Typical sine wave response of Vpp =
+25V, Vgg=—-2.5 V.

SCALE: X=100ns/DlV  *
Y=2v/DIv

92Cs-27617

Fig.19 — Typical square wave response at Vpp
=Vc=+5V, Vss = Gnd.




CD4016B Types

+10V Vi,
Q_/—\_

11422003

+1ov Ve Vpp*+loV VoS WITH TEST UNIT
o\ 08

(1 SWITCH OF CD4016A commeneip:

teetg220ns PLUGGED IN TEST
FIXTURE)
VisO O Vos
(NOUNIT. TERM ARE CONNECTED TO Vgg
570 3 0F SOCKET) Ve - 10V PER DIV 92¢5-27670R1
= VQs - 02V PER DIV
ALL UNUSED TERMINALS ARE t 100nsPERDIV
CONNECTED TO Vss 92C5-27618
92Cs-27669 Fig.21 — Propagation delay time signal input
(a) (b) . (Vys) to signal output (Vggs).

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

REP
RATE
Ve -
tp=tg:20ns

MEASURED ON BOONTON CAPACITANCE
BRIDGE MODEL TSA (I MHz)

Vis T T V= )
Vos Ve=-5V | [ Cxos | II
-
Vgg=-5V Cis-l N L Coq
L-CL SRL=I0kQ 92C5-27672 Vpp=+5V T T
SWITCH THRESHOLD VOLTAGE IS DEFINED ! | |
AS THE VOLTAGE APPLIED TO A TRANS- | Q- —_—
MISSION GATE CONTROL WHICH CAUSES -+ -4
10 A OF SRANSMISSION GATE CURRENT =
ALL UNUSED TERMINALS ARE
ALL UNUSED TERMINALS
CONNECTED TO Vs
s rr— ARE CONNECTED TO Vs sacs-are2
Fig.23 — Switch threshold voltage. Fig.24 — Capacitance Cjgg and Cgs.

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

Dimensions and pad layout for CD4016BH

v
oo Ve Voo
o\
tratg=20ns
Vos 0 52
=Vpp OR Y, RL -
Voo OR Vss oVss
Voo
ALL UNUSED TERMINALS ARE
CONNECTED TO Vss
#£50%
Ve
1
pzH 53 - 61
v, 10% RL toVss (1.347-1.549)
s Vis to Vpp

—*l 'PZLI“—

Ve RL to Vi
‘0 o L ()
—_& { Vis 10 Vsg

92CM-28308

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

49 - 57
l (1.245-1.447) |

92CM-309i8
Dimensions in parentheses are in millimeters and are The graphs and di fons of each
derived from the basic inch dimensions as indicated. COS/MQOS chip represent a chip when it
Grid graduations are in mils (10~ inch). is part of the wafer. When the wafer is

cut into chips, the cleavage angles are
57° instead of 90° with respect to the
face of the chip. Therefore, the isolated
chip is actually 7 mils (0.17 mm) larger
in both dimensions.
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CD4017B, CD4022B Types

COS/MOS Counter/Dividers

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

10 Decoded Qutputs
CD4022B—0Octal 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 CLLOCK, a RESET, and a
CLOCK INHIBIT signal. Schmitt trigger
action in the CLOCK input circuit provides
pulse shaping that allows unlimited clock
input pulse rise and fall times.
These counters are advanced one count at
the positive clock signal transition if the

CLOCK INHIBIT signal is low. Counter .

advancement via the clock line is inhibited
when the CLOCK INHIBIT signal is high.
A high RESET signal clears the counter to
its zero count. Use of the Johnson counter
configuration permits high-speed operation,
2-input decode-gating and spike-free de-
coded outputs: Anti-lock gating is provided,
thus assuring proper counting sequence. The
decoded outputs are 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 Vpp = 10 V
m 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 | LMITS UNITS
(v) Min. | Max.
Supply-Voltage Range (For T = Full Package-
Temperature Range) 3 18 \Y
5 - 25
Clock Input Frequency, fo 10 - 5 MHz
15 - 5.5
5 200 —
Clock Pulse Width, tyy 10 90 - ns
16 60 -
5
Clock Rise & Fall Time, t.cL. ticL 10 UNLIMITED
15
5 230 -
Clock Inhibit Setup Time, tg 10 100 — ns
© 15 70 -
5 260 -
Reset Pulse Width, tgy 10 110 - ns
. 15 60 -
5 400 -
Reset Removal Time, t.or 10 280 — ns
15 150 —

100

crock -4 L4 won %
cLock_!'3 AT
INHIBIT s ;
reseT3] 10 uyn| 2
! 8
g
5 ool D
Y ‘é‘
6 nyn
=7 §
9 ngn
Vpp =16 [
L)
Vss =8 J
ss 12
CARRY
ouT
9205-25072R2
CD4017B
Functional Diagram
cLock 4 120"
cLocK _13 ! |
INHIBIT -
15 3, 5
RESET — — 3
I
[N -]
a 2
—"5"1 o
5 g
Vo= 16 0 nge
Vss=8 12
CARRY
ouT
G278 n tam
CD40228
Functional Diagram
5 o Voo
1 —2 RESET
o —3 cLocK
2 —4 CLOCK INHIBIT
6 —5 CARRY OUT
7—se 9
3 —7 4
Vss 8 8
92CS-24459R1
TOP VIEW
CD40178
TERMINAL DIAGRAM
3 Voo
2 RESET
3 CLOCK
4 CLOCK INHIBIT
5 CARRY OUT
6 4
7 7
8 NC

92CS-24464R1

TOP VIEW
NC - no connection

CDA4022B
TERMINAL DIAGRAM




CD4017B, CD4022B Types

CARRY OUT
12

N VeV W W WAV W WA VaWa N aWaWa Wy

RESET T\

CLOCK INHIBIT l_\___
ot T\ o\

AN ) W
? /7\ 7\
: I\ .
N ‘ 4 ‘

s J 5 \

¢ I\

! J 7 \

" RESET 8 Iy
: / 9 \
t
CARRY OUT s
A--A Fig. 2 — Timing diagram for CD40178.
—V\\—4
" ALL INPUTS PROTECTED BY . N
COS/MOS PROTECTION NETWORK 4 Yy )
92CL-28745R2
Vss
*cLock
INHIBIT
I 2 3 4 6 7 CARRY OUT

RESET [

*cLock

®

*cLock
INHIBIT

7 ] ] S W e AW AN e WA W WA AW AW W AW WA W A WAV A WA W R Wl
= u| RESET —\
fodr I\
7\ I3\ JoL_
(R aat /m N o
2 7\ A
"3 I\ A\
4" Ja\ A\
5" 5\ s\
8" T8\ S8\
"7t 7\ 0 U
gL S ——
Fig. 4 — Timing diagram for CD40228B.

Vss
* ALL INPUTS PROTECTED BY
COS/MOS PROTECTION NETWORK
92CL~28746R2

Fig. 3 — Logic diagram for CD40228.
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CD4017B, CD4022B Types

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

(Voltages referénced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT .
POWER DISSIPATION PER PACKAGE (P

For Tp = —40to #60 C (PACKAGE TYPE E)

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

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

For Ty = +100 to +125°C (PACKAGE TYPES D. F)

. -05t0+20V
~0510Vpp +0.5V
. 10 mA

):

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, H
PACKAGE TYPE E .

STORAGE TEMPERATURE RANGE (T

l

-85 10 +125°C
—-40 to *BSOC
-651t0+150 C

. 500 mw
Derate Lmearlv at 12 mW/ C to 200 mw
. 500 mw
Devate Lmearly at 12 mW/ C to 200 mW

100 mw

AMBIENT TEMPERATURE (TA) 25° C

T
T
1
I

E53H] i1l
be

o
S
|

Iy
v
32338

TR
T

OUTPUT LOW (SINK) CURRENT (1o} ~mA
~

i)
T
T

Hifto

©

iC [
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
92¢5-20318m3

Fig. 5— 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. +265°C
AMBIENT TEMPERATURE (Tp)e25°C
H
1
3
= 28 GATE - T0-SOURCE_ VOLTAGE (Vs)+15V 111
&
3
STATIC ELECTRICAL CHARACTERISTICS % .
LIMITS AT INDICATED TEMPERATURES (°C) :: =
CHARAC- CONDITIONS Values at ~55, +25, +125 Apply to D,F,H Packages | | 5
TERISTIC Values at —40, +25, +85 Apply to E Package T 329 Y
: +25 S H
Vo [Vin|Voo © onaeeTo-soumce vourase osi—v
(v) (V) | (V)| -55 | —40 +85 |+125 |Min. | Typ. |[Max. f " ] }.m.z.,.,..
- ig. 6— Minimum output low (sink) current
Quiescent — 0,5 5 5 5 150 150 | — 0.04 5 characteristics.
Device - 0,10| 10 10 10 300 300 | — 004} 10
Current, _ 0,15 15 20 20 600] 600 | — 0.04 20 DRAIN-TO- souacs vou.;mz(vos)t:
oD Max. - % (e TERPERRTORE (25 FEFFEEF
- 0,20| 20 100( 100 | 3000| 3000 | — 0.08 | 1 Hh T ] ) ?
04 05| 5| 0.64| 061 | 042 036] 051 1] - HH 3
Output Low HH-0 &
(Sink) Current| 0.5 0,10| 10 1.6 1.5 1.1 0.9 13| 26| - H
foL Min. 15 |ois| 15| a2 4| 28] 24| 34| e8| - EE ik
4, 5 |-0.64|-061 | —0.42]-036 |-081] -1 - : H
Output High - 6 05 0 : "%
(Source) 2.5 0,5 5 -2 -1.8 -1.3|-1.15| -16| -3.2 - "é
Current, 95 [o10] 10| —16] 15| —1.1] —09| —13] -26] - 5
lon Min. ¢
' 13.5 0,15| 15 | —4.2 -4 | -28| -24| -34[ -68| — 3
Output Vo'tage| 05| 5 0.05 — 0{0.05 ] ‘ ’ sses- 2as200s
Low-Levei, 0,10 | 10 0.05 _ 0]0.05 Fig. 7— Typical output high (source) current
VOL Max characteristics.
- 0,15 | 15 0.05 - 0]0.05
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
Output - 05| 5 4.95 4.95 5| - T TR TS 7'?.....:’.3..'
Voltage 10| - L R
High-Level 0.10] 10 9.95 9.95 - GaTe -To. VOLTAGE (Vgg)= -5 Vi E
VOH Min - 0,15 15 1495 14.95 15 - -.:-E-5§
0545 - 5 1.5 - - 1.5 z
Input Low H
Voltage 1.9 - |10 3 - - 3 & s
ViLMax.  l15135[ - | 15 4 - - g
Input High 05,45 — 5 35 3.5 - - pe 3
Voltagg, 1,9 - 10 7 7 - - 5
ViHMin. 838l — |15 T n| - | - H
Input Current y _ Js10-5] + s2cs-2a321m2
IiN Max. - 0,18 | 18 | *0.1 0.1 = & 10 0.1 Fig. 8— h,17inimun1 output high (source) current
characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS

CD4017B, CD4022B Types

At Tp = 25°C, Input t,, t; = 20 ns, Cy_= 50 pF, R|_ = 200 k2 :
T
CHARACTERISTIC CONDITIONS LIMITS UNITS 5
Vop (V) | Min.| Typ.[max. z
CLOCKED OPERATION :
]
5 — | 325 |650 3
Propagation Delay Time, tp|, tpLH 10 - |135 |270 &
Decode Out 15 -] 851|170 ns
5 - | 300 600
Carry Out 10 - 1125 |250 0 20 92cs- 24322
15 _ 80 160 LOAD CAPAC”ANCE (CL) pF
Fig. 10 — Typical transition time as a function
Transition Time, tTH, tTLH 5 — | 100 |200 of load capacitance.
Carry Out or Decode Out Li 10 - 50 (100 ns R AMBIENT TEMPERATURE (Ty) * 25°C
i ine 15 — [ 40 80 i
5 26| 5 - Zeoo
Maximum Clock Input Frequency, fc * 10 5| 10| — MHz z
15 55| 11| — i
5 — |100 (200 g ‘o SopPLY VOLTAGE M o+ SV T &
Minimum Clock Pulse Width, tyy 10 - 45 | 90 ns 8 0
15 — 1 30]60 8
Clock Rise or Fall Time, t.CL, t;CL 5,10, 15 UNLIMITED § 100 :::
Minimum Clock Inhibit 5 — |15 ]230 ns 6 20 30 40 50 60 70 80 90 100
to Clock Setup Time, t, :g - gg 1(7)0 LOAD CAPACITANCE (€ ) — pF gycs. 30045
— 0 Fig. 11 — Typical propagation delay time as a
Input Capacitance, Cj Any Input — 5 — pF function of load capacitance (clock
to decode output).
RESET OPERATION
- AMBIENT T (Tp)=25°C
Propagation Delay Time, tp(, tpLLH 5 - |65 [530 1 700
Carry Out or Decode Out Lines 10 - |15 (230 ns H -
15 - |85 |170 1o 7
5 - 130 |260 i 1
Minimum Reset Pulse Width, tyy 10 — |55 [110 ns Z 400 : L
15 - | 30 ] 60 2 oo IS Voureee 0
5 — |00 [a00 z ool
Minimum Reset Removal Time 10 - |40 (280 ns z ov
15 - [ 75 l150 £ oofH e

* Measured with respect to carry output line.

Ty

cLock ﬂ

7\

CLOCK
INHIBIT

RESET

—= —tpLp

= m—tpy
DECODE "0" OR

CARRY #
OUTPUT

ialama il

DECODE 1-9
OUTPUT |

e R tppLy 9265730948

DELAYS MEASURED BETWEEN 50 % LEVELS ON ALL WAVEFORMS

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

O 10 20 30 40 S50 60 70 80 90 100

LOAD CAPACITANCE (CL) —BF ) o \ioae

Fig. 12 — Typical propagation delay time as a

function of load capacitance {clock
to carry-out).

105] AMBIENT TEMPERATURE
(Tp)=25%C
= INPUT 1, =ty =20ns A7
ot L 4
° S 7
e g%
z s 48
o
e S AL A
S0} A
a - O
o[- I LOAD CAPACITANCE [-[]
a _ S e a5 pF———| ||
4 7 CL=50pF
%02 .
H
g
2
10 .
| 10 102 103 104 10
INPUT CLOCK FREQ (fgy)—kHz 92¢5-30947
Fig. 13 — Typical dy ic power dissipation as a

function of clock input frequency.
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CD4017B, CD4022B Types

Voo Voo

Voo T : T

INPUTS
INPUTS -

Voo - NOTE

o
Vvss 0\9_@_. -—] MEASURE INPUTS
o SEQUENTIALLY,

Vss -~ TO BOTH Vpp AND Vsg
- CONNECT ALL UNUSED
INPUTS TO EITHER
l Vop OR Vss-
Vss
Vss
s zraim
Fig. 14 — Quiescent-device-
e i — input- current.
current test circuit. Fig. 16 — input-leakage
Cout
CLOCK 520178 FOR N26
L0C) R $=CLOCK =N

RESET

040228
ol 1N
500 uF N DECODED
| oureuTS | CouTRUT |  ALTERNATE Cout
oy ~ 0. uF 1 HA A
) =0, . A
Tr, ] Teoaool —— "
I 2 CD400IB
CLy, PULSE 1
&, 3 - GEN. ! &
LLTE 4 L |
e, 13 = i q
ey s | >
8 b — —— ~ 92cs-30949
92¢5-30950

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

Fig. 17 — Dynamic power dissipation test circuit. decoded outputs. -

INPUTS QUTPUTS
- ey

S Vim

No—w

°
Vi

o

(ERR
K]

-

NOTE
Vss TEST ANY
-COMBINATION *
OF INPUTS

92C5-27441R1

Fig. 16 — Input-voltage test circuit.

When the NtM 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 Nt decoded out-
put is greater than or equal to 6 in the CD-
40178 or 5 in the CD4022B, the CqyT line
goes high to clock the next CD4017B 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 CD4022B. If the Nth de-
coded output is less than 6 (CD4017B) or 5
(CD4022B), the CoyT line will not go high
and, therefore, cannot be used. In this case
0" decoded output may be used to perform
the clocking function for the next counter.

9w 20 4 50 6 7 80 90
| _
80 0
5 13 A 0O
80|
70—}
70—
16,
87-95
- - 60— 10|
s0—] I (2-20-2.413) \
y
| 8795
40-] so (2.210-2.413)
40|
30 2
30 o
20|
10—
° -—L 3 4 5 7
. 4-10 o
. 0.102-0 254)
4-10
’ = (2:210-2.413)
92CM-30951 92CM-30952
CD4017BH CD4022BH
The photographs and dii T of each COS/MOS

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).
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chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage
angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) /a}ger in both dimensions.




COS/MOS 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 Q5, @4, Q3, 02, 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 —Vgs =10V

. 10 MHz (typ.) at

CD4018B Types

JAM v,
INPUTS 00
larrrarn

® Fully static operation |2 337 sﬁz 3
® 100% tested for quiescent current at 20 V on
= Standardized, symmetrical output characteristics ENanCE2l 155,
® 5-V, 10-V, and 15-V parametric ratings e .=
® Maximum input current of 1 uA at 18 V over full package- crock — B E
temperature range; 100 nA at 18 V and 25°C oata L] 6 5,12
= Noise margin (full package-temperature «
range)=  1VatVpp= 5V reser 23] 1 gl &
2VatVpp=10V @
25VatVpp=15V 13 3
= Meets all requirements of JEDEC Tentative

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

TERMINAL DIAGRAM
Top View

DATA I Voo
JAM| 2 RESET
JAM 2 3 CLOCK
az 4 Qs
ar 5 JAMS5
a3 6 Qd -
JAM3 7 PRESET ENABLE
Vss 8 JAM 4
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 POER PACKAGE (PD)

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

For Ty =+60to +85° C (PACKAGE TYPE E) . .
= —55 to +100° C (PACKAGE TYPES D, F)
=+100 to +125°C (PACKAGE TYPES D, F)

For Tp
For Ty

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ty

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

OPERATING -TEMPERATURE RANGE (T INE
PACKAGE TYPES D, F, H
PACKAGE TYPE E

STORAGE TEMPERATURE RANGE (T

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
—05toVDD+05V
. *10 mA

500 mW

Derate Lmearlv at 12 mW/ C to 200 mW

500 mW

Dera(e Lmearly at 12 mW/ C to 200 mW

100 mwW

—55 t0 +125°C
—40 to +85°C
—65 to +150°C

LEAD TEMPERATURE (DURING SOLDEF!ING)
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 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 Vv
5 - 3
Clock Input Frequency, fcL 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, ty 10 80 . - ns
15 60 -
5 160
Preset or Reset Pulse Width, tw 10 70 — ns
15 50 -
5 80 -
Preset or Reset Removal Time 10 30 - ns
15 20 -

*ALI. INPUTS PROTECTED
BY COS/ MO T
PROTECTION NETWORK

- Fig. 2 — Detail of a typical stage.
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STATIC ELECTRICAL CHARACTERISTICS

CD4018B Types

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

-1

e

AMBIENT TEMPERATURE (TA)+25°C
v T

-10 ]

i
Tt
\TE -

i

1
M

T+t

Py
VOLTA(

YN
188884

Gl

i

1

1
s2pi

TT
1T
T
1T
1T

S33E3

Vil . +fetis
Eisii SEE TR o ti EEEE LR O 2
5822523111008 tHR SR HE TS SERER RERRRRES s
Haohi i e e }
1iH SR lu i }

QUTPUT HIGH (SOURCE) CURRENT(LQH)-mA

5252

aszime

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

TRANSITION TIME (tTHL t TLH)— NS

LOAD CAPACITANCE (Cy )—pF
Fig. 7 — Typical transition time as a function of

load capacitance.

92c5-24322

[AMBIENT TEMPERATURE (Ta)» 28 *
LIMITS AT INDICATED TEMPERATURES (°C) lNJ H
CHARAC- CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages | | o HH
TERISTIC Values at —40, +25, +85 Apply to E Package T : ~TO-SOURCE YOLTAGE [Msinio ¥
Vo | Vin|VDD *25 s :
(v) (V)| (v)|-55 | —40 +85 [+125 |Min. | Typ. |Max. z®
_ 05| 5 5] 5| 150 180 — | 004a| 5 : ‘
Quiescent 3
Device - Joio] 10| 10| 10| 300] 300] - 004 ] 10,a] 5
Current, - 015 15| 20| 20| 600| 600( — 0.04 | 20 3 sy
Ipp Max. T
- 0,20| 20 100 100 | 3000| 3000 | — 0.08 | 100 as: L :
0.4 0’5 5 0‘64 0.61 0'42 0'36 0.51 1 _ DRAIN-TO-SOURCE VOLTAGE (Vps)—V 5205 2avieny
Output Low Fig. 3 — Typical output low (sink) current
(Sink) Current]| 0.5 0,10 10 1.6 1.5 1.1 69 1.3 26| — characteristics.
foL Min. 15 |o01s| 15| 42| 4| 28] 24| 34| e8| -
[AMBIENT TEMPERATURE (T3)=25°C
. 4.6 0,5 5 |-0.64|-0.61 | —0.42]|-0.36 |-0.51 -1 — |mA + 158
Output High < T
(Source) 25 0.5 5 -2| -1.8 -13]-115] —16| -3.2| — R T T
Current, _ _ _ _ _ _ _ 3 ' t T
i 905 |[o10]10]-16] -15] —11] 09| —1.3] 26 S BT
13.5 0,15 15 | —-4.2 -4 —-28] -24| -34, -68]| - g HEE g5 s533 55048 8 sonn au t
Output Voltage:|—— 0.5 5 0.05 — 01005 %, HH 8 Hio
Low-Level, - 0,10} 10 0.05 - 0(0.05 % st
VouMex 7 Tg15] 15 0.05 - ofoos| y| |2
52 v
Output - 05| 5 4.95 4.95 5| — 3 }°
Xz;aﬁzvel - 0,10 | 10 9.95 995 10| - ORAN-TO~ SOURGE VOLTAGE (VosI—V
VOH Min. B 0,151 15 14.95 14.95 5| - Fig. 4 — Minimum output low (sink) current
0.5,4.5 - 5 1.5 — — 1.5 characteristics.
Input Low
xolta'\ge 1.9 — 10 3 — — 3 DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
|L Max. 1.5,13.5| - 15 4 - - \Y AMBIENT T:v:mruaz_l(sw-zs }?EOHHIHH_5
- e 3
Input High 0.54.5) - 5 35 3.5 - VOLTAGE i
Voltage, 1,9 - 10 7 7 - - HH 0 3|
VinMin. 75338 — |15 11 -1 - g
Input@urrent | 1g.1g | 18 [#0.1 | 201 | £1 | #1 | — |21075]0.1|uA i i ]
IN Max. £
3

92¢5- 2432083

Fig. 5 — Typical output high (source) current

characteristics.

AMBIENT TEMPERATURE (T )=25°C
i

T

T

i
i

PROPAGATION DELAY (Tpyy( i pLpl—1s
[<3
S

o 20 40 50

LOAD CAPACITANCE (C )-pF
Fig. 8 — Typical propagation delay time as a
function of load capacitance
(CLOCK to Q).

80
92€$-29850

100
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CD4018B Types

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

AMBIENT TEMPERA;E!;I?'E'(“;AI)'Z?'C
Ci =50 pF, Ry_= 200 k2 e
TESTCONDITIONS LIMITS L}“AP‘L'ELE'I [\;;‘I'J‘I‘& Cooht
CHARACTERISTIC UNITS
Vpp (V) | Min. I Typ. I Max.
CLOCKED OPERATION
oV
. ) 5 — 200 400 TSV
Propagation Delay Time; 70 — %0 180 ns
tPLH: tPHL 15 — 65 | 130
. . 5 - 100 200 0 40 &0 80 00
Transition Time; . LOAD CAPACITANCE (CL)=pF  g2cs-29849
t t 10 - 50 100 ns Fig. 9 — Typical propagation delay time as a
THLATLH 15 Z 20 80 function of load capaci
(RESET to Q).
Maximum Clock Input 5 3 6 —
Frequency, fcL 10 l 14 - MHz 18 AMBIENT TEMPERA uas(unl-zs‘-lc/r?'j‘,if T
15 85 17 _ R l Rz !
2 - . AL
Minimum Clock Pulse Width, 5 — 80 160 }'0‘5*""' ] uoa.\” @4: ’/ t
[ ’ 10 — 35 70 ns €3 ) ”IAM .
w 15 - 25 | 50 I I +
210®
g i A &
Clock Rise & Fall Time; 13 " Unlimited s s ] H
t,CL.tCL nimite K £ |
15 & T
78 .- 4
— AL .
Minimum Data Input Set-Up ~ 5 2 a0 o i : I ]
Time ¢ 10 - 6 12 ns a3 PRI " e
’ S 15 — 3 6 ' " cLock FReQuENCY d‘ZL,- KHz 'fzcs_zsm
Fig. 10 — Typical dynamic power dissipation
. 5 — 70 140 as a function of clock input
Minimum Data Input Hold 10 — 20 80 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 . f
Preset or Reset to Q 10 - 125 250 ns o purs
tpLH- tPHL 15 — 90 180 Ves
Minimum Preset or Reset 5 — 80 160
Pulse Width, 10 - 35 70 ns
tw 15 - 25 | 50
&)
Minimum Preset or Reset 5 - 40 80
92CS- 27401RI
Removal Time 10 — 15 30 ns Vss
15 _ 10 20 Fig. 11 — Quiescent device
current test circuit.
* At PRESET ENABLE or JAM Inputs.
Vm v,
DO
4 } : 500 4F
lNPUTi_ _O.UTPUTS INPUTS
Vi - o N Voo NOTE: [_l
- PUTS ' 16 Io, Voo
b -9 @ = wtssune b A= &f
-] . = Vss - TO BOTH Vpp AND Vgs: N 2 :3 " cL ]_:
- CONNECT ALL UNUSED W M 12 LY =
NOTE: INPUTS TO EITHER L 12—
vss TEST ANY COMBINATION l Voo OR Vss: R 7 1ol —
OF INPUTS Vss : 8 9
92CS-2744I1R) 92CS5-27402
- 92Cs-29851
Fig. 12 — Input voltage test circuit. Fig. 13 — Input current test circuit. Fig. 14 — Dynamic power dissipation test circuit.

108




(““DATA" INPUT TIED TO 65 FOR DECADE COUNTER CONFIGURATION)

o P AN

RESET

e

PRESET

Jam)

Jomy | I

DON'T CARE UNTIL

Jamy |

‘PRESET' GOES HIGH |

92SS-4148R2

Fig. 15 — Timing diagram.

60
50

40

< 4-10
(0.102-0.254)

85-93
(2.159-2.362)

77-85
f (1.956- 2.159)

| 92CM-29853

Dimensions and pad layout for CD4018B,

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 COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage
angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.

CD4018B Types

EXTERNAL CONNECTIONS FOR DIVIDE
B8Y 10,9,8, 7,6, 5, 4,3 O

DIVIDE BY 10 Qs
DIVIDE BY 8 . Q4 COA(I:NE_I_CJED NO EXTERNAL
COMPONENTS
DIVIDE BY 6 83 | "paTa" REQUIRED
DIVIDE BY 4 o5
DIVIDE BY 2 Q
DIVIDE BY 9
1/2.CD40118
P i bt
Q4 | 1
i { __ CONNECTED BACK TO "DATA"
5 ' (SKIPS "ALL-I's" STATE)
S i
DIVIDE BY 7
__Jzcodous_
3 | ]
t ! __ CONNECTED BACK TO "DATA"
I (SKIPS "ALL-1I's" STATE)
Qq ! !
L J
DIVIDE BY 5
__lszcosons
Q1 '
H | CONNECTED BACK TO "DATA"
_ ' (SKIPS "ALL-I's" STATE)
1
@ J
DIVIDE BY 3
__lzcosone__
Q I i
t | CONNECTED BACK TO "DATA"
- i (SKIPS "ALL-Is" STATE)
Q2 ¢ |
-

92CS-1707IR3

Fig. 16 — External connections for divide by 10, 9,
8,7, 5,4,3, 2operation.
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CD4019B Types

COS/MOS Quad Features:

. . Ka Kp Voo

AND/OR Select Gate 'tPHL =tpLH =60ns (typ.) at CL=50 DF,VDD=10V s 2 4 16
. . ® Standardized, symmetrical output characteristics he

High-Voltage Types (20-Volt Rating) ® 100% tested for quiescent current at 20 V o afe Pos
The RCA-CD4019B types consist of four ® 5.V, 10-V, and 15-V parametric ratings A,-i H 1203
AND/OR select gate configurations, each ® Meets all requirements of JEDEC Tentative Standard ‘::z : :,,4=(A‘,Ku,.l3‘.<b, o,
consisting of two 2-input AND gates driving No. 13A, ““Standard Specifications for Description of ‘B’ 822! !
a single 2-input OR gate. Selection is ac- Series CMOS Devices'” "‘3‘ o [0,
complished by control bits Kz and Kp. In ® Maximum input current of 1 uA at 18 V 81

addition to selection of either channel A or
channel B information, the control bits can
be applied simultaneously to accomplish

The CD4019B 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).

® Medium-speed operation . .. ..

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

the logical A + B function. ® Noise margin (full package-temperature
¥ range)= 1VatVpp=5V

MAXIMUM RATINGS, Absolute-Maximum Values:

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

2VatVpp=10V
?5VaiVpp=15V

. —0.5t0+20 V
—0.5to Vpp +0.5 V
. HomA

. 500 mW

Derate Lmearly at12 mW/°C to 200 mwW
500 mW

Derate Lmearly at12 mW/°C t0 200 mW

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

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, H .
PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (Ts[g)
LEAD TEMPERATURE (DURING SOLDERING):

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

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

T

L

T?* Zx ji*o;*

IS )]
L
AR Lok

i
1

92cM- 29882

TRUTH TABLE

Ka | Kb | An| Bn

- - -
-k ek d O DL OO
- 400X XXO=
-0 - OXO XX
A A4 000M0O =

Voo X = Don't Care

*

INPUTS PROTECTED
BY COS/M
PROTECTION NETWORK

Vss

Fig. 1 — Schematic diagram for 1 of 4 identical stages.
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5
Vss

92€5-25036

CD4019B
FUNCTIONAL DIAGRAM

Applications:

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

TERMINAL DIAGRAM
Top View
B4 | Voo
A3 2 A4
83 3 Kb
A2 4 D4:A4 Ka+ B4 Kb
B2 5 D3:A3 Ka+B3 Kb
Al 6 D2+A2Ka+B2Kb
81 7 Di=AIKa+B1Kb
Vss 8 Ka

92CS-2446

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

CHARACTERISTIC |Vpp|Min.|Max.|Unit:
v)
Supply-Voltage Range
(For T p = Full Package
Temperature Range) - 3 |18 A




STATIC ELECTRICAL CHARACTERISTICS

]

AMBIENT TEMPERATURE (TA)=25

CD4019B Types

LIMITS AT INDICATED TEMPERATURES (°C)

H
U i
CONDITIONS |Values at —55, +25, +125 Apply to D, F, H Packages B sasss
N = ~T0-SOURCE VOLTAGE (Vgs)*I5 v
CHARAC- Values at —40, +25, +85 Apply to E Package | v
TERISTIC VO VIN VDD +25 T %
(v) [(v)|(v)|-55 |—a0 |+85 [+125 [Min. | Typ. [Max.|s H
Quiescent - 05| 5 1 1] 30] 30| - ]o.02 1 3 =
Device - 0,10 | 10 2 2 60 60| - |o0.02 2 |uA 5"
Current, Ipp | — 0,15| 15 4 4| 1201 120] - o002 a 3 5y
Max. - 0,20 | 20 20| 20| e00| 600 - [o0.04 20 F ﬁ . .

Output LOW 0 4 0 5 5 0 64 0 61 0 42 0 36 0 51 1 DRAIN-TO-SOURCE VOLTAGE (Vps)—V s2cs 2emaRs
(Sink) - - - : : ' - — Fig. 2 — Typical output low (sink) current
Current 0'5, 010/ 10 16 15 11 09 13| 26 — characteristics.

IOL Min. 1.5 015 15 4.2 4 2.8 2.4 34| 68 - AMBIENT TEMPERATURE (T4)+25°C JJT
- . e R i L e T

Output High 4.6 0,5 5 1-0.64|-0.61|—-0.42{ -0.36{ —0.51 -1 — |ma| |E L—‘ ;j % T 3 i :

(Source) 2.5 05| 5 -2 -1.8| -1.3|-1.15| -1.6|-3.2 - 3 2929 T J;H as +
Current, 9.5 0,70 10 | —-1.6| =15 —-1.1| —09| -1.3|-26 Z 2 sEH 1 SATETO UU’:C VOLTAGE (Vgs)*15 Vv~
IoH Min. 135 [015| 15 | —4.2| —4| —2.8 -24] —3.4|-68 g it B e

< : 385 Hh

Output Voltage: | — 05 5 0.05 - 0 0.05 § i ster: =0 ;L
Low-Level, — 0,10} 10 0.05 - 0.05 9 s
v . _ _ H

oL Max 0,15 15 0.05 O 905y | -

Output Voltage: | — 05| 5 4.95 4.95 5 - tH . s
High-Level, — 0,10] 10 9.95 995 10 — DRAIN-TO- SOURCE VOLTAGE (Vps)—V s
VgH Min. - 0,15 15 14.95 14.95 15 - Fig. 3 — Minimum output low (sink) current

characteristics.

Input Low 0545| — 5 15 - - 15 DRAIN-TO- SOURCE VOLTAGE (Vps)—V.

Voltage, 1,9 - 10 3 - - 3 -15 -10 -5
AMBIENT TEMPERATURE (Ta1%25 *C
V)L Max. 1.5,13.5| — | 15 4 - - 4 v Ao S00ReE WOLTAGE (Vog)+-51 ?

Input High 0545 — | 5 3.5 35| — . §
Voltage, 1.9 -1 10 7 71 - - g
ViH Min. 15,135 — | 15 1 | - - s 3

Input Current _%
!N Max. - 0,18 18 [ £0.1 | +0.1 *1 1 — |+10-5 | 20.1 MA 3 g

3

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

-5

M ST

-10

AMBIENT TEMPERATURE (Tp)=25°

AMBIENT TEMPERATURE (Ta1% 25°C T
T
HHHHHHHHHHH S

ATE - R 'VOLTAGE (V

TRANSITION TIME (1THL I TLHI—ns

[}
OUTPUT HIGH (SOURCE) CURRENT(L oH)—mA

40 60 80 100
LOAD CAPACITANCE (C( )—pF

Fig. 5 — Minimum output high (source) current

92¢5-2432182

characteristics.

load capacitance.

925 -24322

Fig. 6 — Typical transition time as a function of

characteristics.

925 - 2432003

Fig. 4 — Typical output high (source) current

AMBIENT TEMPERATURE (Tp)=25°C

4

T

i
T
T
T
a5
T
T

<

-]

3
)
™

SuPPLY

10

PROPAGATION DELAY TIME (1ppL.1pLHI-ns

TS

aust
T
Tttt

T
juai
u
HT

20

of load capacitance.

T
188

88

40 [ 80
LOAD CAPACITANCE (C)—pF

92C5-29883

Fig. 7 — Propagation delay time as a function
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CD4019B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA =259C, Input t,, t¢ =20ns, CL =50 pF, g AMBIENT TEMPERATURE (Tp )-2;-c
Ry =200 kQ N
o
LIMITS =
TEST o ¢
2b—+
CHARACTERISTIC CONDITIONS UNITS é o
\:D)D Min. | Typ. | Max. 2 S e\; // 7{ : [
\ : F A
Propagation Delay Ti > — 150 200 g ) ’:4/ i
ation Del ime; <
t‘;i’H o 10 — | 60 [ 120 ns it
' 15 - 50 | 100 o ) il
1 0 102 103 104 108
5 —_ 100 200 INPUT FREQUENCY (f;§) =~ kHz
92CS-29884
Transition Time; 10 - 50 100 ns
tTHL tTLH 15 _ 40 80 Fig. 8 — Typical dynamic power dissipation
as a fi ion of input freq Y.
AllAand B
- 5 75 pF
Input Capacitance, Cyn Inputs
KqandKy - 10 | 15 pF
Inputs
500 uF Voo
[ oo t o P
— 1 6 T Voo NPUTS | 4
1., s ° INPUTS | QuTPuTS INPUTS |
o 14 0 Lo ves Vin P . Voo - NOTE:
— 5 12 e ffer :\’—’ - - -t ?°'®" bl gﬁé’:ﬁiﬁ:‘v’“
— 6 1] e m viL -] o - Vs - TO BOTH Vpp AND Vss:
= ¢ R - oAl s
I .@ v‘ss Nm‘l:éslr':’r:,v‘ gm;mnuo« V‘ss Yoo Vs
92CS-29885 J s205-27441R1 92¢s-27402
'ss
92CS- 27401R1

Fig. 9 — Dynamic power dissipation
test circuit.

Fig. 10 — Quiescent device

current test circuit.

Fig. 11 — Input voltage test circuit. Fig. 12 — Input current test circuit.

TYPICAL APPLICATIONS
*'B" REGISTER A" REGISTER
| i e B it 1 SHIFT — SHIFT
! " | RIGHT _ _L_ _ LEFT INPUT
| I ! INPUT -
{ o |
]
1 cps0138 OR EQUIV.| | CD40138 OR EQUIV.] (Kq) (Ky)
E==E === e iy SHIFT
LEFT RIGHT
SELECT SELECT
(Ky)
(Kq) SELECT
SELECT **B" REGISTER
A" REGISTER
SHIFT
RIGHT
OUTPUT
92Cs-29886 92€s-29887

Fig. 13 — AND/OR select gating.

112

Fig. 14 — “Shift leftshift right” register.




CD4019B Types

TYPICAL APPLICATIONS (CONT'D)

A8 A2 B2 Ay By Ae By
l . I gl J r1_% | | I
r L T 1 . i
! 1 | |
| [ " gl | ' o [
| " il il \ i 1 h
1 ; | cowots ! coswots ! : coso0t8 | | 1
\ || OREQUV. | oREQUI. || oREQu. : ! H : !
| 1 I |
! ol ! i E Leownsa |on |eouv. _ | _ |}{cowrsa) oe]
! ] [N
L _oymL_q_E_JLE_—P__’ L_EL_P___:
r—Lrr-—-——-- T -0 I A A I N “1TT
1 | (Kq) [ COMPLEMENT
[ CD40018 OR EQUIV. : TRUE T : SELECT
4 e o SELECT ! |
nem | o mon] low son] s wea] Tuce : :
E— I 171 T T ll k(o) ! ;
1

: : TRUTH TABLE : }

[} 1 I
! | k(-)]k [e]]our L__ | cowme J
| ! 0 0 0
: ! 1 0 AB our
& ——-J 0 1 |aeB ! 2 3 4

1 1 “A+B 92€5-29889
out out out out
1 2 3 4 92cs-29888
Fig. 15 — AND/OR Exclusive-OR selector. ) Fig. 16 — “True complement” selector.

8062
| |

72— -
70— 1

60—

40— 69-77
(1.753-1.955)

L_‘ 4-10
(0.102-0.254)

79-87
! (2.007-2.209) | ozcm-298%0
Dimensions and pad layout for CD4019BH The photographs and dii ions of each COS/MOS

chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage

o . ) .
Dimensions in parentheses are in millimeters and angles are 57 instead of 90 with respect to the
are derived from the basic inch dimensions as in- face of the chip. Therefore, the isolated chip is
dicated. Grid graduations are in mils (10~3 inch). actually 7 mils (0.17 mm) larger in both dimensions.
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CD4020B, CD4024B, CD4040B Types

COS/MOS 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

® Fully static operation

u Buffered inputs and outputs

= 100% tested for quiescent current at 20 V

® Standardized, symmetrical output characteristics

= 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

m Noise margin (over full package-tempera-

turerange): 9y at Vpp=5V
2VatVpp=10V
25VatVpp=15V
® Meets all requirements of JEDEC Tentative

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

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

MAXIMUM RATINGS, Absolute-Maximum Values:

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

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

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPESD, F, H
PACKAGE TYPE E -
STORAGE TEMPERATURE RANGE (Ts‘g)
LEAD TEMPERATURE (DURING SOLDERING):

. —0.5 to +20 V
—05toVDD+05V
10 mA

. 500 mW
Derate Lmearly at12 mW/°C to 200 mW
. 500 mW
Derate Lmearly at12 mWI°C t0 200 mW

100 mW
-85 to +125°C

—40 to +85°C
—65 to +150°C

At distance 1/16 £ 1/32 inch (1.569 £ 0.79 mm) from case for 10 s max. +265°C
TERMINAL ASSIGNMENTS
CD4020B CD4024B CD4040B

Q2 1 Voo 12— Voo
Qi3 —2 aul a6—2 an
Ql4 3 Qio Qs 3 Q0
Q6 4 Qs Q7 4q Q8
a5 —s Q9 Q—5 Qs
Q7 —6 RESET Qa3—6 R
Q4 —7 ¢ 02—7 ¢
Vss 8 - Ql Vss 8 al

92CS-24462RI
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TOP VIEW
NC= NO CONNECTION

TOP VIEW
92CS-20747R2

92CS-24466RI

Voo

10 9

INPUT 7
PULSES 5

14.STAGE
RIPPLE 2
COUNTER

1
RESET

Vss 92C5.25053R2

CD4020B

FUNCTIONAL DIAGRAM

12 BUFFERED OUTPUTS

Voo

INPUT 1| "
PULSES ™

7-STAGE
RIPPLE | 6 o,

2
RESET—
COUNTER

7
Nc=8,10,13
Vss

92CS-2505IR 4

CD4024B
FUNCTIONAL DIAGRAM

7 BUFFERED OQUTPUTS

VoD

e

12-STAGE 2
RIPPLE |4 %6
COUNTER

il
RESET

8

Vss
CD4040B

FUNCTIONAL DIAGRAM

12 BUFFERED OUTPUTS

92C$-29066R2




is always within the following ranges:

CD4020B, CD4024B, CD4040B Types

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

CHARACTERISTIC Vpp | Min. Max. UNITS
Supply Voltage Range (at T o = Full Package-
Temperature Range) 3 18 \
5 - 35
Input-Pulse Frequency, f¢ 10 - 8 MHz
15 — 12
5 140 -
Input-Pulse Width, tw 10 60 — ns
15 40 -
5
Input-Pulse Rise or Fall Time, trg. tig 10 Unlimited us
15
5 200
Reset Pulse Width, tw 10 80 - ns
15 60
5 350 -
Reset Removal Time, tREM 10 150 - ns
15 100 -

*
INPUTS
PROTECTED BY
COS/MOS PROTECTION
NETWORK

Vss

92C5-29049RI

Fig. 1 — Logic diagram for CD40208B.

COS/MOS PROTECTION
NETWORK

Vss

Q3

92CS-2903IR1

Fig. 2 — Logic diagram for CD40248.

*
INPUTS
PROTECTED BY

© C0S/MOS PROTECTION
NETWORK

Vss

92C5-29032R1

Fig. 3 — Logic diagram for CD40408.

*ON FIRST STAGE ONLY

Fig. 4 — Detail of typical flip-flop stage.

AMBIENT TEMPERATURE (Tp)=25*
n

T

<

-TO-SOURCE VOLTAGE (Vgs)*!

o
S

S

OUTPUT LOW (SINK) CURRENT (1) —mA

1
T
:
5 [[
DRAIN-TO-SOURCE VOLTAGE (Vps)—V

92C5-24318R3

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

AMBIENT TEMPERATURE (14)%25°C

o —mA

I
»
)
I
T
1

~

OUTPUT LOW (SINK) CURRENT (T
~

1
T
1
5 [

0 5
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
92C5-24319R)

Fig. 6 — Minimum output low (sink) current
characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

-t -10 -5
AMBIENT TEMPERATURE (Ta)*25*CHHHHHH
bbb b PE
GATE- VOLTAGE (Vg
Jlovi

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

92¢5- 2432083

Fig. 7 — Typical output high (source) current
characteristics.
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CD4020B, CD4024B, CD4040B Types

STATIC ELECTRICAL CHARACTERISTICS DRAIN-TO-SOURCE VOLTAGE (Vps)—V
=I5 =10 -
LIMITS AT INDICATED TEMPERATURES (°C) e b b e
CONDITIONS Values at —55, +25, +126 Apply to D,F,H Packages GATE - VOLTAGE (Vgg)= -5 V] ‘Ie
CHARACTER- Values at —40, +25, +85 Apply to E Package 3
ISTIC UNITS HHs 3
vo |vin|voo 25 £
(v) v) | (v)| -55 | 40 | +85 | +125 | Min. | Typ. | Max. H
2
Quiescent Device - 05| 5 5 5 150 150 | - 0.04 5 5 § .
Current, - oo o] 1o [0 00 [300 [ - Tooa] o] H
'DD Max. - 015| 15 | 20 | 20 | 600 | 600 | — 0.04 | 20 i H
) e
- 0,20 20 [ 100 | 100 | 3000 | 3000 — 0.08 | 100 ;
Output Low 0.4 05| 5 | 064|061 | 042 | 0.36 [ 051 1 - %
(Sink) Current 05 [o10[ 10| 16 | 15 1.1 09 | 13 2.6 -
loL Min. 15 |015] 15 | 42 | 4 | 28 | 24 [ 34 | 68 | -
- - t - - - mA Fig. 8 — Minimum output high (source) current
Ou;put High 46 | 05| 5 |-064/-061|-042]-036[-051| -1 - characteristics.
(Source) 2.5 o5 | 5 | -2 [-18[-13[-115][-16]-32 | -
Current, 95 [o10[ 10 |-16[-15 [ -11 | -09 |13 -26 [ -
|0H Mm. AMBIENT TEMPERATURE (Ta)=25°*
135 |015| 15 |42 | -4 | —28 | 24 |-34 | 68 | — |
Output Voltage: - 05 | 5 0.05 - o |o.0s ki
Low-Level, _ 010] 10 0.05 - 0 0.05 é
VoL Max. —— =
- Joas] 15 0.05 = 0o [o0s] | 2
Output Voltage: - 05| 5 4.95 4.95 5 - ;
High-Level, - [o10] 10 9.95 995 [ 10 | - c
VOH Min. — Joas| 15 14.95 14.95| 15 - , 'E
Input Low 05,45 - 5 15 _ - 1.5 NES
Voltage, 19 _ 10 3 — | = 3 i
ViL Max. -
IL¥ex 5135 — | 15 ) = | — ],
Input High 0545 - | 5 35 35 | — —
Voltage, 7 - 9 — 10 7 7 — — oo ; L?AD CAPTC.ITANCE (CL)—pF 9?:5-205:2
VIH Min. — — ig. 9 — Typical ti n time as a ft o
tH M 15135 - 15 " " load capacitance.
Input Current _ ) _ +10-5 | &
11N Max. 0,18 18 | #0.1 | £0.1 +1 +1 e » 0.1 wA

88-96
05113 (2 236-2.438})
105 -

(2.667-2.870)

o

L_ 4-10
(0.102-0.254)

92CM-30160

0—»
. 4-10
“{ 102-0254)
[

64 - 72
(1.626-1.828) I

92CM- 30159
91-99
f (2312-2514) | Dimensions and Pad Layout for CD4024BH.

Dimensions and Pad Layout for CD40208H. Dimensions and " . » .
pad layout for CD40408H are identical. The p phs and of each COS/MOS
chip represent a chip when it is part of the wafer.
Dimensions in parentheses are in millimeters and When  the w%fgr is cut intg ch.lps, the cleavage
are derived from the basic inch dimensions as in- angles are 57 instead of 90" with respect to the
dicated. Grid graduations are in mils (10—3 inch). face of the chip. Therefore, the isolated chip is

actually 7 mils (0.17 mm) larger in both dimensions.
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Cp =50pF, R_= 200 kQ

CD4020B, CD4024B, CD4040B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C, Input t,, t¢ = 20 ns,

AMBIENT TEMPERATURE (Tp)=25°C

T

T
T
T
T
T
T
T

LIMITS = =
CHARACTERISTIC TEST Vbp UNITS f :, o
CONDITIONS [ (V) | Min. | Typ. | Max. : : e g3 V3
<= T SUPPLY YO
Input-Pulse Operation 3 5 T :
5 | — | 180 | 360 & :
Propagation Delay Time, ¢ to - B \ovHH
Q . 10 - 80 160 ns & H
1 0ut; tpHL, tpLH S T
15 - 65 | 130 o ietecass
5 - 100 200 ° 2 LoaD caPACITANGE (g_)—pf B cs-30i56'
Qn to Qn 1 10 — 40 80 ns Fig. 10 — Typic:a/ propagation de'lay time as a
PHL. tPLH function of load capacitance
15 - 30 60 (10 Q).
Transition Time, > — 100 200 108] AMBIENT TEMPERATURE (T 1+25°C r 1
t t 10 = 50 100 ns N ey 21T
THL-TTLH 15 | - 20 | 80 % Lo ?
o S LS
- 5 | - 70 | 140 £ e
Minimum Input-Pulse z & o
: 10 — 30 60 ns H o
Width, tyy £ S A
@* N
15 - 20 40 g S J K ;
5 g :“ U // //‘ ] 1
H A ; 4oL ;
Input-Pulse Rise or Fall 10 Unlimited s ST T e [T
Time, tr¢, tf¢ 15 N 4 T T1——cy =s0pf[
5 35 7T o ol | LA RN
Maximum Input-Pulse - V2 e P R
Frequency, f 10 8 16 - MHz INPUT PULSE FREQUENCY (f$)—kHz  92cs-3017
q A4 [] 15 12 24 — Fig. 11 — Typical dynamic power dissipation as a
g/ncgon of input pulse frequency for
'D40208.
Input Capacitance, C; Any Input - 5 7.5 pF
Reset Operation s00
(3
b ion Dol 5 - | 140 | 280 S veo
ropagation Delay
Time, tpy 10 - 60 120 ns o] I e ®
15 - 50 100 e 2 15 Hte TOmF
o R e B
Minimum Reset Pulse 5 - 100 200 e '; 'lz tec,,
" 10 - 40 80 ns e Loy
Width, ty e 6 "
15 - 30 60 e ; ng - 1$
: ) 5 - 175 | 350 e
Restet Removal Time, 0 — 75 150 ns I s2cs-30158
REM 15 - 50 100 Fig. 12 — Dynamic power dissipation test circuit
for CD40208.
Voo Voo Voo
y t t . t
INPUTS INPUTS QUTPUTS INPLEE__‘
VDSS Vin - : Voo -— NOTE
o - R s e -] SRovENTALY,
ViL - - = Vss - TO BOTH Vpp AND Vsg:
- - hl SRTS 70 EITHER.
v Nore: Vop OR Vs
Vss ST ANY COMBINATION Vs .
OF INPUTS
92C5-27441R1 92cs-27402
Vss
s2cs- 21401R1
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

COS/MOS

Decade Counters/Dividers

High-Voltage Types (20-Volt Rating)

With Decoded 7-Segment Display Outputs and:

Display Enable — CD4026B
Ripple Blank[ng — CD4033B

The RCA-CD4026B and CD4033B each con-
sist of a 5-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, c, d, e, f, g). Addi-
tional inputs and outputs for the CD4026B
include DISPLAY ENABLE input and
DISPLAY ENABLE and UNGATED “C-
SEGMENT" outputs. Signals peculiar to the
CD4033B are RIPPLE-BLANKING INPUT
AND LAMP TEST INPUT and a RIPPLE-
BLANKING OUTPUT.

A high RESET signal clears the decade
counter to its zero count. The counter is
advanced one count at the positive clock
signal transition if the CLOCK INHIBIT
signal is low. Counter advancement via the
clock line is inhibited when the CLOCK
INHIBIT 'signal is high. The CLOCK INHI-
BIT signal can be used as a negative-edge
clock if the clock line is held high. Antilock
gating is provided on the JOHNSON counter,
thus assuring proper counting sequence. The
CARRY-OUT (C,,¢) signal completes one
cycle every ten LbCK INPUT cycles and
is used to clock the succeeding decade di-
rectly in. a multi-decade counting chain.
The seven decoded outputs (a, b, c, d, e, f, @)
illuminate the proper segments in a seven

Features:
= Counter and 7-segment decoding in one package
= Easily interfaced with 7-segment display types
m Fully static counter operation: DC to 6 MHz (typ )
atVpp=10 V
Ideal for low-power displays
Display enable output (CD4026B)
“Ripple blanking” and lamp test (CD4033B)
100% tested for quiescent current at 20 V
Standardized, symmetrical output
characteristics
5-V, 10-V, and 15-V parametric ratings
® 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/display driver for meter
applications

segment display device used for representing
the decimal numbers 0 to 9. The 7-segment
outputs go high on selection in the CD4033B;
in the CD4026B these outputs go high only
when the DISPLAY ENABLE IN is high.

CLOCK INHIBIT
DISPLAY ENABLE IN
DISPLAY ENABLE OUT

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

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

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, H
PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (Ts‘gl
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 * 1/32 inch (1.59 * 0.79 mm) from case for 10's max. .
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. -051t0+20V
-0.5to Vpp +0.5V
. . 10 mA

. 500 mW
Derate Lmearlv at 12 mW/°C to 200 mW
. 500 mW
Derate Lnnearly at 12 mW/°C to 200 mW

100 mW

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

+265°C

CLOCK INHIBIT
RIPPLE BLANKING IN
RIPPLE BLANKING OUT

VYoo
1
1 ' 10 o :
cLock = %13
12 b g
2] s c|°
cLOCK. s
NHIBIT s .18
L w |8
RESET —ely
LI
EX)
8 CARRYOUT
3 e _
DISPLAY DISPLAY
ENABLE ENABLE
N our
.
UNGATED "C*
8] SEGMENT
Vss  sacs-2s078m
CD4026B
FUNCTIONAL DIAGRAM

Voo
16
!
CLOCK
e
§
—2 3
cLocKk b
INHIBIT w
8
—15] S
RESET o
~
_ 14 '
LAMP
TEST CARRY
3
RIPPLE RIPPLE
BLK. 8| BLk.
N ouT.
Vss
92CS-25076R1
CD4033B
FUNCTIONAL DIAGRAM

TERMINAL DIAGRAMS
Top View

CLOCK

CARRY OUT.
f

e
2
3
a
s
6
7
8

9
Vss

Voo
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¢
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a
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Vss

Voo
RESET
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RECOMMENDED OPERATING CONDITIONS

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

CHARACTERISTIC Vbp LIMITS UNITS
(V) MIN. MAX.
Supply-Voltage Range (For Ty = Full Package
Temperature Range) 3 18 \%
Clock Input Frequency, foL 5 - 25
10 - 5.5 MHz
15 - 8
Clock Pulse Width, tweL 5 220 -
10 100 -
15 80 -
Clock Rise and Fall Time,  tcL ticL 5 -
10 — Unlimited
15 -
Clock Inhibit Set Up Time, tgy 5 | 200 -
10 50 - ns
15 30 —
Reset Pulse Width, tw 5 200 -
10 100 -
15 50 —
Reset Removal Time 5 30 -
10 15 -
15 10 -

STATIC ELECTRICAL CHARACTERISTICS

CD4026B, CD4033B Types

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
1STIC 25 UNITS
Vo |VIN |VDD
(V) (V) | (v) | -55 | 40 +85 +125 | Min. Typ. | Max
Quiescent Device - 05| 5 5 5 150 | 150 | — 004 | 5
Current, - 0,10 10 | 10 | 10 | 300 | 300 [ - 004 | 10 A
IDD Max. — {oi5| 15| 20 | 20 | 600 [ 600 | — | 004 | 20| ¥
- 0,20 20 | 100 | 100 | 3000 [ 3000 | - 0.08 | 100
Output Low 0.4 05| 5 | 064 |[061 | 042 | 0.36 | 0.51 1 -
(Sink) Current 05 |o010[ 10| 16 | 15 1.1 09 | 1.3 2.6 -
loL Min.
15 |0,15] 15 ] 42 | 4 28 | 24 [ 34 [ 68 —

Output High 46 | 05| 5 |-0.64]-061]-042]-036|-051| -1 - | mA
(Source) 25 05| 5 | -2 [-18 [ -13 [-1.15|-16 | -32 | —
Current, 95 |010] 10 |—16 |-15 | 1.1 | —09 |-13 | —26 | -

IQH Min.
135 |015| 15 |42 | -4 | —28 | —2.4 |[-34 | 68 | —

Output Voltage: - 0,5 5 0.05 - 0 0.05
Low-Level, — [o10] 10 0.05 Z 0 | o005

VoL Max.
- 0,15 15 0.05 = o |oos]|

Output Voltage: - 05| 5 4.95 4.95 5 -
High-Level, - 0,10 10 9.95 9.95 [ 10 -

Vo Min. — lo015] 15 14.95 Taos| 15 | -

Input Low 05,45 | — 5 1.5 - - 1.5

Voltage, 1,9 -0 3 — | = 3
ViLMax. TEasE8 — | 18 2 — | = o,

Input High 05,45 - | 5 35 35 — —

Voltage, 1,9 — 10 7 7 — _
VIHMin. 115 935( - [ 15 M n| = | -

Input Current _ _ w10-5 | 4

11 Max. 0,18 18 | *0.1 | *0.1 | *1 +1 +10 01| wA

CD4026B

When the DISPLAY ENABLE IN is low the
seven decoded outputs are forced low re-

gardless of the state of the counter.

Acti-

vation of "the display only when required

results in significant power savings.

This

system also facilitates implementation of

display-charagter multiplexing.
The CARRY OUT and UNGATED

“e.

SEGMENT" signals are not gated by the
DISPLAY ENABLE and therefore are avail-

able continuously.

This feature is a re-

quirement in implementation of certain di-
vider functions such as divide-by-60 and

divide-by-12.
CD4033B

The CD4033B has provisions for automatic
blanking of the non-significant zeros in a
multi-digit decimal number which results in
an easily readable display consistent with

normal writing practice.

For example, the

number 0050.0700 in an eight digit display
would be displayed as 50.07. Zero suppres-
sion on the integer side is obtained by con-
necting the RBI terminal of the CD4033B
associated with the most significant digit in
the display to a low-level voltage and con-
necting the RBO terminal of that stage to
the RBI terminal of the CD4033B in the
next-lower significant position in the dis-
play. This procedure is continued for each
succeeding CD4033B on the integer side of

the display.

On the fraction side of the display the RBI
of the CD4033B associated with the least
significant bit is connected to a low-level
voltage and the RBO of that CD4033B is

connected to the RBI

terminal

of the

CD4033B in the next'more-significant-bit
position. Again, this procedure is continued
for all CD4033B’s on the fraction side of the

display.

In a purely fractional number the zero
immediately preceding the decimal point can
be displayed by connecting the RBI of that
stage to a high level voltage (instead of to the
RBO of the next more-significant-stage).

For example:

optional zero — 0.7346.

Likewise, the zero in a number such as 763.0
can be displayed by connecting the RBI of
the CD4033B associated with it to a high-

level voltage.

Ripple blanking of non-significant zeros
provides an appreciable savings in display

power.

The CD4033B has a LAMP TEST input
which, when connected to a high-level volt-
age, overrides normal decoder operation and
enables a check to be made on possible
display malfunctions by putting the seven

outputs in the high state.

The CD4026B- and CD4033B-series types
are supplied in 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-
lead dual-in-line plastic packages (E suffix),
16-lead ceramic flat packages (K suffix),

and in chip form (H suffix).
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CD4026B, CD4033B Types
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Fig. 5 — Detail of typical flip-flop stage for both types.
Fig. 2 — CD40338 logic diagram.
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

AMBIENT TEMPERATURE (Ta)=25 AMBIENT TEMPERATURE l‘|" Je25* -5 et

AMBIENT TEMPERATURE (TA)725°C[ HHH
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Fig. 6 — Typical n-channel output low (sink) Fig. 7 — Minimum n-channel output low (sink) Fig. 8 — Typical p-channel output high (source)
current characteristics. current characteristics. current characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS at TA =25°C, Input t,, tg=20ns,

Cy =50pF, Ry = 200k

CD4026B, CD4033B Types

DRAIN-TO-SOURCE VOLTAGE (Vps)—V
=15
AMBIENT TEMPERATURE (Ta)=25

-10 -

T
T
inEEEAEE:
(ARER]

HH
HHHHHHT T
GATE VOLTAGE (Vgg)s -5

4 Measured with respect to carry-out line.

3
1
TEST ’_%:3
CONDITIONS LIMITS £
CHARACTERISTIC ’ Vbp UNITS %
(V) [Min.| Typ.|Max. g
CLOCKED OPERATION 2
p 3
Propagation Delay Time; tPLH. tPHL 5 | — 250 [500 I
Carry-Out Line 10 | — | 100 |200 £
15 | — | 75 |150 -
secs-zas2imz
. 5 | — 1350 {700 Fig. 9 — Minimum p-channel output high (source)
Decode Outlines 10 | — | 125 |250 ns current characteristics.
15 | — 90 |180 -
Transition Time; TTHL tTLH 5 | — |100 {200 Fl et v
; Sniaseasaseasasens:
Carry-Out Line 10 | - | 50 {100 B SR :
15 [ | 25| 50 B i EE
Maximum Clock Input Frequency, fo(4 5 |25 5] - LB e T SEaa
10 [55] 11| — | MHz o S o e
15 | 8] 16 | — B ' = : S5
Min. Clock Pulse Width,  tyy 5 |~ [110 [220 B iain v
10 | — 50 {100 H nsaa: A
15 |~ | 40 | 80 ¢ [HEH HHER HHH :
- 40 60 80 100
Clock and Clock Inhibit Rise or Fall Time; 5 ® LOAD CAPACITANCE (CLI=PF  92¢5-31705
troL, oL 10 Unlimited ns Fig. 10 — Typical propagation delay time as a
f ion of load capaci for
15 decoded outputs.
Average Input Capacitance, Cyy Any Input - | 5 | 7 | pF — o NI
RESET OPERATION I8
Propagation Delay Time; 5 | — [275 |550 i_;‘ 35 oo
To Carry-Out Line, tpLH 10 |- 120 |240 é‘ HE Vo)
15 |~ | 80 [160 z. :
» t
To Decode Out Lines,  tpyL. tpLH 5 |— [300 (600 2 :
N
10 |- 125 |250 2 :
=
15_|— 90 {180 ns é
Min. Reset Pulse Width, W 5 |- [100 |120 *
10 |- 50 [100 LOAD CAPACITANCE e(oc\_n-pr * gzcs-m:::o
15 = 25 50 Fig. 11 — Typical propagation delay time as a
Min. Reset Removal Time 5 |- 0|30 f of load cap for
X 0 1= 0 5 carry-out outputs.
-— & [AMBIENT TEMPERATURE (Tp) = 25°C
15 0]10 t, =ty 200s

T
T
I
T

T T
os b
T T

T

T

t
T
T
T

»

MAXIMUM CLOCK INPUT-FREQUENCY ( fc J—MHz

4 10 2 4
SUPPLY VOLTAGE (Vpp)—V
f

Fig. 12 — Typical clock input-freq
as a function of supply voltage.

92Cs-31703
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CD4026B, CD4033B Types

WHERE Vg = FORWARD DROP ACROSS DIODE

107

88 - 96
(2.235-2.438)

o_E

lk 4-10
(0.102:-0.254)

104 -112

(2.642 -2.845)
Dimensions and pad layout for CD40268.

92CS-31700R!

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).
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3 |GS[AMBIENT T (Ta)=25°C Voo Vop
I 4| = LoaD capaciTANCE (ci)s50pF
2 ——— (CU = 15pF AN/4 A TEST PEFORMED WITH
z I 7 THE FOLLOWING SEQUENCE OF
210 " 500 uF Im I"s AND "0"s AT EACH INPUT
a 1KY
H -~ ’ S| S2 5354 S
2 S P 7 | S2 5354 Ss
a v//«é‘/ 2 1 oo0oo0o0
3 & | 3
o e A o1 00
2 e PULSE ! 16 ° 4
0y GENERATOR| SR04 uF 5 00 | 0|
o N 2 15 S5
H Ky 6 o 11
g, ) L ¢ 3 14 7
£ 0% i L DA 13l M * DISCONNECT PIN 14
e e e, LTS FOR CD4026B
2 oHs iz 1
g o4 ‘bl‘ 6 1 HES = = 92¢s-31706
T Ly a8
10 7 10 it
[ 102 0 104 103 73
1 0 8 9 . . -
CLOCK INPUT-FREQUENCY [fe )=MHz  52cs-31701 N Fig. 16 — Quiescent device current.
Fig. 13 — Typical power dissipation as a function = =
of clock input frequency. 92CS- 31702
Voo
Fig. 14 — Dynamic power dissipation test circuit T
for CD40335. INPUTS OUTPUTS
41 -
Vin - .
No—s 4_@"
—-— =
INTERFACING THE CD4026B AND CD4033B WITH COMMERCIALLY AVAILABLE v -
IS
LIGHT EMITTING DIODE DISPLAYS - =
) NOTE:
v v TEST ANY COMBINATION
oo ss OF INPUTS
MONSANTO MAN 3 Voo MONSANTO MAN vrcasos oo (MANT |71 92CS-27441R1
OR_EQUIVALENT OR EQUIVALENT OR EQUIV. | A | .
{LOW POWER) Voo Ip 1/7 CA3082 v P Fig. 16 — Input voltage.
— OR EQUIVALENT ' | |
A R |
A : T EE A I | I l
Opaoz2eB/ (T ! | C0402687 - A | Voo
cLock O—CP0338 | LRgy | cLock O—CD40338 = | I | f
INHIBIT k4 o | LN—I A " 7 | | ! l
SEGMENTS [ | | | INHIBIT SEGMENTS | | | | INPUTS
— L Vop | | | .
RESET . I8 VTR esET .. | Rl | Voo NOTE:
! I N | (I X (:) . = MEASURE INPUTS
= é"ss | | [ ° il SEQUENTIALLY,
Vpp23.5V = ] | VDD 2 5V (MIND Vss TO BOTH Vpp AND Vsg:
IF ™ 5mA/SEGMENT | In20.4mA = - CONNECT ALL UNUSED
! B204m INPUTS TO EITHER
100% DUTY CYCLE |
| If 2 12 mA/Seg. (100 %DUTY CYCLE) = Vi OR Vee-
R*Vp~Vee -V (LED) ! L | Bdc (MIN) 230 00 s
TLED  where Vp= INPUT PULSE L _J VCE [SAT) £ 0.5V Vss
Vi = FORWARD DROP V- -
7 ACR055 DIGE R=Vpp-VeE(son Ve (LED) s2cs-27402
92¢s-31708 Teeo 92¢s-31709

Fig. 17 — Input current.

88-96
(2.235-2.438)

. Gios-925d |
b . 104-112

= T (2642-2.842)

92€s-32207 |

Dimensions and pad layout for CD4033B.

The photographs and dimensions of each COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, ‘the cleavage
angles are 57° instead of 90° with respect to the
face of the chip. Thergfore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.




CD4026B, CD4033B Types

INTERFACING THE CD4026B AND CD4033B WITH COMMERCIALLY AVAILABLE
7-SEGMENT DISPLAY DEVICES*
(Refer to RCA Application Note ICAN-6733 for detailed interfacing information)
vt

-

Yoo I
l INCANDESCENT READOUTS
RCA Numitron- DR200X) Series.
prym— TUBE REQUIREMENTS:
CLOCK - Np o 35-5V
€D40338 T
O— ( —~ | 17 cas Ir - 24mA Scgment
INHIBIT - | oreauwv. :
7 SEGMENTS | |~ = ASSUMED coanasus
e TRANSISTOR
SEY CHARACTERISTICS ~ * Vec = 10V (min.)
Bdc (min) 2 25 Vo'0" S 2V
= vss Veg(sar)< 0.5V Iy =8mA (min.)
Vrzi.
Vpp = 8V (min)  (TEISVTOEV
= fo s ImA (nn) o
IT = 24mA (min.) Bvec = 10V (min)
/8 CD4OAIUB T Vo0 S 06V
17 = 8 mA (min.)
LOW-POWER INCANDESCENT READOUTS ASSUMED
cicn 0 TRANSISTOR
- seiex Qand R . CHARACTERISTICS 8vce = 6V (min)
VTV mA Semment Bdi (min)> e, V0" S 1V
15 L] .
2 . Veg(sar)s O 17 = SmA (min.)
K} A tVec2 3.5V (min) Vx5V
2 1 Ig > 0.25 mA (min.) T8V T035Y
3 s IT < 7.5 mA (min.)
92CM-31707

* The interfacing buffers shown, while a necessity with the CD4026A and CD4033A, are not required when
using the “B” devices; the “B" outputs (=~ 10 times the A" outputs) can drive most display devices
directly especially at voltages above 10 V.

WITH Von =18 V MEDIUM BRIGHTNESS

Voo Vr=1ovoc Ven INLOW AMBIENT LIGHT BACKGROUND
_ DD wiLL RESULT. THE POINT OF NO
$ 10F7 | NOTICEBLE GLOW IS VorF % 4.5V
SEGMENTS
€D40268/
cock fagreiod = €D40338
INHIBIT — O
7 SEGMENTS | L~ CLOCK
RESET C 135V INHIBIT 7
o LOGIC
L L VOLTAGE SEGMENTS
- j’_"% RESET
NEON READOUT (NIXIE TUBEA) =
1. Alco Electronics — MG19 _ Vss
2. Burroughs — B5971, B7971, B8971 . 845V
TUBE REQUIREMENTS V(Vdc) mA Segment = 16V
LOW VOLTAGE VACUUM FLUORESCENT AC ORDC
AlcoMG19 . . . . . .180. ... 05 READOUTS
Burroughs 85971, . . . 170 . . . . 3 =
Burroughs B7971, B8971. 170 . . . . 6 1. TungSol DIGIVAC S/G § Type DT1704A or DT1705C
N 2. Nippon Electric (NEC); Type DG12E or LD915
(Trademark) Burroughs Corp. TUBE REQUIREMENTS: 100 to 300 uA/segment
TRANSISTOR CHARACTERISTICS at tube voltages of 12 V to 25 V depending on
Leakage with transistor cutoff — 0.05 mA required brightness Filament requirement 45 mA
V(BR)CER - - - - - >Vt at 1.6 V, acor dc.
Bgc (min.) > 30 92Cs-31710 1 (Trademark) Wagner Electric Co.

92Cs-31711
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CD4027B Types

COS/MOS Dual J-K
Master-Slave Flip-Flop

High-Voltage Types (20-Volt Rating)

The RCA-CD4027B is a single monolithic
chip integrated circuit containing two iden-
tical complementary-symmetry J-K master-
slave flip-flops. Each flip-flop has provi-
sions for individual J, K, Set, Reset, and
Clock input signals. Buffered Q and Q
signals are provided as outputs. This input-
output arrangement provides for compatible
‘ operation with the RCA-CD4013B dual D-
type flip-flop.

The CD4027B is useful in performing con-
trol, register, and toggle functions. Logic
levels present at the J and K inputs along
with internal self-steering control the state
of each flip-flop; changes in the flip-flop
state are synchronous with the positive-
going transition of the clock pulse. Set and
reset functions are independent of the clock
and are initiated when a high level signal is
present at either the Set or Reset input.

The 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
suffix)..

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (VDD)
(Voltages referénced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION POER PACKAGE (Pg):
ForTp =—40to +60 C (PACKAGE TYPE E) .
For Tp =+60to +85° % (PACKAGE TYPE E) .
For Tp = —55 to +100 C (PACKAGE.TYPES D, F)
For T
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Ty
OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, H
PACKAGE TYPE E -
STORAGE TEMPERATURE RANGE (T st ) .
LEAD TEMPERATURE (DURING SOLDERING):

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

=+100 to +125°C (PACKAGE TYPES D, F)

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

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,
rate at 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

SET).

FIF2

cLockz -4 -

O
vss

92¢s -1 118781

RESET2

® Noise margin (over full package-
temperature range):
1VatVpp= 5V

2Vat VDD =10V Functional Diagram

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

% RESET

e
2
3
4
. -05t0+20 V 5
6
—OS(oVDD+05V 7
+1O mA 8
S 500 mW TOP ViEw 92C8-24470
Derale Lmearly at 12 mWI C to 200 mW
500 mW
Derate Lmearlv at 12 mW/°C to 200 mW TERMINAL ASSIGNMENT
100 mw
5510 +125°C
—40 to +85°c
-65t0+150 C
+265°C
T
204) PRESENT STATE NEXT STATE
INPUTS HOU’WUY cLe OUTPUTS
vik|s|r Q Q|7
o-QO1(15) 1{xfolo ot S ki]o
x{ojo|o ' _/- 1o
olxjojofl o {_~folr
x|[1]o]o v/ ol
x|[x|o|o x @— NO CHANGE
X|x|1 (o X x t|lo
VOD x|{xJo| X x ol
x| x| l x x 1 1
LDGICI HIGH LEVEL
LOGIC 0= LOW LEVEL 92CM-275SIRI
. LEVEL CHANGE
X DUNT CaRe
A
*ALL INPY
PROTECTED BY Vss

COS/MOS PROTECTION
NETWORK

Fig.1 — Logic diagram and truth table for CD40278 fone of two identical J-K flip flops).
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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:

CD4027B Types

AMBIENT TEMPERATURE (TA)e 23 *

<
E
]
3
g
z
H
g
LIMITS g
Al i
CHARACTERISTIC VDD Packages UNITS 3
(v) Min. | Max. 5
g
Supply-Voltage Range 3 Lt
- 3 18 \% H
(For Tp = Full Package Temperature Range) . H : :
5 200 DRAIN-TO-SOURCE VOLTAGE (Vps)—V 2052051003
i 10 7 -
Data Setup Time s 5 ns Fig.2 — Typical output low (sink)
15 50 — current characteristics.
5 140 -
Clock Pulse Width 10 60 — ns AMBIENT TEMPERATURE (Ta)+25°C
15 40 — <
5 35 L
o
Clock Input Frequency (Toggle Mode) foL 10 dc 8 MHz = Sissss
15 12 g%
H
5 - 15 ER
z
Clock Rise or Fall Time t,CL*, CL 10 - 4 us z HHiov
15 - 1 H
5 180 - 5
Set or Reset Pulse Width tw [ 10 80 - ns 3 Y.
15 50 - . i* s &
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
szcs-2e35m
* 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 Fig.3 — Minimum output low (sink)
time of the output driving stage for the estimated capacitive load. current characteristics.
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vps)—
-I5 -0 -5 -15 -0 - ==
AMBIENT TEMPERATURE (Ta)*25 *CIHIF 35" AMBIENT TEMPERATURE (Ty)=25 °C | =
.“...‘..",....‘.’.??.?HH': s AMBIENT TE”“"I‘X"T“T'“:TE':}T"ZI";immm . W 20 1AnL e T
GATE - VOLTAGE ' GATE .l > VOLTAGE (Vgg)® -5 V IE 3"04 LOAD CAPACITANCE (Cy ) =15 pF,
- - ]
e 3 HHIH
g e ] 3 T A 50 pF
z e z oy UPPLY VOLTS (Vpp) * 15, (T3
x 3 Q 10~ 11
2 T E A i
. g t ST a & hpsticgly
£ 3 =
g ‘ g s %
- + 2 < 1A +14
3 v z H Al
8 3 t : HEEH 3 g
£ + ¥ H g \ 1
3 i 3 102 03 0% 10% 106 1074
H i t 1 INPUT FREQUENCY () — Hz
92:5 17802R2

.92C5-24320R3

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

fno
INPUTS

<

Voo . NOTE

\_@_. MEASURE INPUTS

° SEQUENTIALLY,

Vss - TO BOTH Vpp AND Vs
- CONNECT ALL UNUSED

INPUTS TO EITHER

Vpp OR Vgg-
92¢s-27402

Fig.7— Input current test circuit.

92c5-2432182

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

INPUTS
=~
Vin -
Noe -]
°
VlL -
-

o

UTPUTS

¢

EEEE

oTE:
TEST ANY ONE INPUT,
WITH OTHER INPUTS AT
VDD OR Vss-

92C5- 27400R!

Fig.8 — Input-voltage test circuit.

Fig.6 — Typical power dissipation vs. frequency.

Voo

INPUTS

(o

Ve
92CS- 2740IRI

Fig.9 — Quiescent device current test circuit.
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CD4027B Types

STATIC ELECTRICAL CHARACTERISTICS

——;l L— (0.08¢-83om

4-10
—= L‘(o.lol-ouu

126

2007 Y20m

LIMITS AT INDICATED TEMPERATURES (°C)
CHARAC- Values at —55,+25,+125 Apply to D,F,H Pkgs.
CONDITIONS Values at —40,+25,+85 Apply to E Pkgs. UNITS
TERISTIC
Vo [Vin|[VDD +25
V) (V)| (V)| —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 — 0,15 15 4 4 120 | 120 — 0.02 4 H
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 0,10f 10 16 |15 1.1 0.9 1.3 2.6 —
oL Min. 15 0,15| 15 4.2 4 2.8 2.4 34 6.8 ~ | 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|-1.16]| 16| 3.2 —
Current, 9.5 0,10} 10 -16[-15]-11]-09 [-1.3]| -2.6 —
lony Min. 135 |0,15( 15 42| 4 [-28|-24 |-34)| —-638 —
QOutput Volt-
age: — 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 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 14.95 15 -
Input Low 054.5 — 5 1.5 — — 1.5
Voltage, 1,9 — 10 3 — — 3
VL Max. 15,135 - 15 4 - — 4 v ‘
Input High 0.5,4.5 — 5 3.5 3.5 — —
Voltage, 1,9 — 10 7 7 — —
Vi Min. 15135 — 15 11 1 - —
Input
- Current, — |o18| 18 | #0.1 {01 | +1 | =1 — [#1075 |01 | uA
IjN Max.
Dimensions in millimeters are derived from the basic inch dimensions
as indi d. Grid graduations are in mils (10~°).
The photographs and dimensions of each COS/MOS
“ 5!2:”173 chip represent a chip when it is part of the wafer.

When the wafer is cut into chips, the cleavage
angles are 57 instead of 90 with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.

Dimensions and Pad Layout for CD4027BH




CD4027B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C; Input t,, t¢ = 20 ns, AMBIENT TENPERATURE (Ta)-25  TITTH] ;:,;:;;fm;;;;:;,r
- ..:mxuxxﬁﬂéﬁMxr}ﬁ;ﬁnmqumupum H §;
CL =50 pF, R = 200 k2 R iiic:
O e B e HIH um
g iﬂ!EﬂlﬂﬂE!llﬁﬂl&lililﬁiﬁﬂlﬂﬁiilﬂﬁlllﬁi!limﬁﬁii
LTS i .
CHARACTERISTIC VDD All Packages UNITS " R
V) | Min. | Typ. | Max. N e
Propagation Delay Time: 5 _ 150 | 300 'g ﬁﬁﬁﬁiﬂ@ﬁxﬁﬂmmm@mﬁ %”!E
Clock to Q or Q Outputs 10 - 65 |.130 ns 5 a} e g i
tPHL. tPLH 15 - 45 90 %
5 - 150 300 a € 80
— T/ |~ pF
Setto Qor Resetto Q tp 10 - 65 130 ns LoD EamEITIEE (e zcs-27s82
15 — 45 90 Fig.10 — Typical propagation delay time vs.
load capacitance (CLOCK or SET
B 5 - | 200 | 400 to Q, CLOCK or RESET to Q.
Set to Q or Reset to Q tpyy 10 - 85 170 ns
15 — 60 120
AMBIENT TEMPERATURE (Ta)»25°C 3
5 - 100 200 f
Transition Time  tTHL, tTLH 10 - 50 100 ns £
15 - | 40 | =0 P
Maximum Clock Input 5 35 7 - g
Frequency# (Toggle Mode) 10 8 16 - MHz %
fcL | 15 12 | 24 - g
5 — | 70 | 140 H
Minimum Clock Pulse Width ty 10 - 30 60 ns %
15 - 20 40 20 40 60 80 100
5 _ 90 180 LOAD CAPACITANCE (C ) —pF s2cs-27553
Minimum Set or Reset Pulse 10 40 80 T | propagation delay time vs.
. — — Typical pre
Width tw s Fis load capacitance (SET to Q or
15 - 25 50 RESET to Q).
5 - 100 200
Minimum Data Setup Time tg 10 — 35 75 ns AWGIENT TENPERATURE (T1:25C 11
15 - | 25 | =0 U bonr TR 2
5 - - 15 H
Clock Input Rise or Fall Time 2
10 - - 4 S ¥ o8
trcLs el 15 _ - 1 E Seases
Input Capacitance Cj — 5 7.5 pF § H
o 15| H
# Inputt, t; = 5ns. g it
T " HH H t

0
SUPPLY VOLTAGE (Vppl—V
92CS-26392R2

Fig.12— Typical maximum clock frequency vs.
supply voltage (toggle mode).
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CD4028B Types
COS/MOS

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 O to 7
if D ="0". High drive capability is provided
at all outputs to enhance d¢ and dynamic
performance in high fan-out applications.

The CD4028B-Series types are supplied in
16-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-lead dual-in-line
plastic packages (E suffix), 16-lead ceramic
flat packages (K suffix), and inchip form (H
suffix).

2@ o>

Features:

® BCD-to-decimal decoding or binary-to-octal decoding

® High decoded output drive capability
u “Positive logic’’ inputs and outputs. . . .

..... decoded outputs go high on selection

= Medium-speed operation. . . .

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

® Standardized, symmetrical output characteristics

m 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):
1Vat VDD =5V
2VatVpp=10V

25V at VDD =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:

® Code conversion

m Address decoding—memory selection control

==
) O
= >

gt

*
o
o .» (®s
Voo
* ALL INPUTS ARE PROTECTED DA
BY COS/MOS PROTECTION
&= A NETWORK.
O — 92CM- 28672
Y A
1 Fig. 1 — Logic diagram.
Vss
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (V)

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

For Ta = -40 10 +60°C (PACKAGE TYPE E) P 500 mW

For Ta +60 to +85°C (PACKAGE TYPE E) Derate Linearly at 12 mW/°C to 200 mW

For Ta - -55 to +100°C (PACKAGE TYPES D,F, ) 500 mW

For Ta = +100 to +125°C (PACKAGE TYPES D, F, )
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

FOR Tp
OPERATING-TEMPERATURE RANGE (T )
PACKAGE TYPES D, F, H o
PACKAGE TYPE E o
STORAGE TEMPERATURE RANGE (Tgyg) .
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 * 1/32 inch (1.59 * 0.79 mm) from case for 10's max. .

128

Derate Lmearl’y a|‘ 12 mW/°C to 200 mW
100 mwW

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

+265°C

= Indicator-tube decoder

3-81T

o

C|
INPU

Voo
16}
BUFFERED
o2~ |y octaL
BINARY 0 14 DECOOED
INPUTS 1A N QUTPUTS
| " Py £ (1 OF 81
i‘ —le P
L
o ] [ | | BuFFereo
TS s~ | | oecimat
e 6}l | | oEcooEo
s | | oureuts
" C10F 10}
LB PS sf2
of2
8
vss
s2s W
CD4028B

FUNCTIONAL DIAGRAM

woao~NoON S

<
@

®
2
3
4
5
6
T
8

92C5-24471

Top View

TERMINAL DIAGRAM

TABLE | — TRUTH TABLE

DCBA|01 234567839
0000/100000000O00O0
00010100000000
0010/0010000000
0011/0001000000
0100/0000100000
01010000010000
1100000001000
01110000000100
1000/0000000010
1001000000000 1
10100000000000O
10110000000000
1100/0000000000
1101/0000000000
1110/0000000000
111110000000000
I = HIGH LEVEL 0=LOW LEVEL




CD4028B Types

RECOMMENDED OPERATING CONDITIONS [~ [AMBIENT TEMPERATURE (TA1+25°C |
For maximum reliability, nominal operating conditions should be selected so that i Ht } ! ‘3: tif; 2L
operation is always within the following ranges: I seze HEH: * B
< 30 -SOURCE VOLTAGE (Vgg)+15
= ST :
CHARACTERISTIC LiMiTs UNITS g
MIN. MAX. =
Supply-Voltage Range §
(For T p = Full Package H 2
Temperature Range) 3 18 v 3 sEhE ~ T
{2l L B B R R
o s [ i
STATIC ELECTRICAL CHARACTERISTICS ORAIN-TO-SOURCE VOLTAGE (¥os) o
LIMITS AT INDICATED TEMPERATURES (°C) Fig. 2 — Typical output low (sink)
CONDITIONS Values at -55,+25, +126 Apply to D, F.H Packages current characteristics.
CHARACTER- Values at —40, +25, +85 Apply to E Package
ISTIC 725 UNITS
Vo ViN |VDD - [ [AMBIENT TEMPERATURE (T41:25°C - T
(V) (V) | (v) | -55 | —40 | +85 | +125 | Min. | Typ. | Max. : al
Quiescent Device - 0,5 5 5 5 150 150 - 0.04 5 f
Current, - [0t 0] w0 [0 [300 [300] - [oo410] R
'DD Max. — o015 15| 20 | 20 | 600 [ 600 | - | 004 | 20| * % e
- 0,20 20 100 | 100 | 3000 | 3000 - 0.08 100 § i
Output Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - % .
(Sink) Current 05 [010] 10| 16 | 1.5 1.1 09 [ 1.3 2.6 - 5
loL Min. c
1.5 |015[ 15 | 42 | 4 28 | 24 [ 34 | 68 | - - S
Output High 46 | 05| 5 |-0.64/-061|-0.42|-0.36|-0.51 1 - | mA 5 SR s H
(Source) 25 05| 5 | =2 [-1.8 [ =13 [—1a8]-16 | =32 _ gl 3“!“&: ml] HHi 2111}14 t H
C‘:g:‘:v'ﬁn 95 [o010[ 10 [-16][-15[-11 [-09[-13]-26] - ORAN-TO-SOURCE VOLTAGE os) =V
) 13.5 015| 15 | -42 | -4 -28 | -24 |-34 | -68 - Fig. 3 — Minimum output low (sink)
Output Voltage: - 0.5 5 0.05 - 0 0.05 current characteristics.
Low-Level, - Jo10] 10 0.05 = 0 |o0s5
VoL Max. d . .
- 0,15| 15 0.05 - 0 0.05 v
Output Voltage: - 05| 5 4.95 4.95 5 - o |MBIENT TEMPERATURE (Ta )-25°C
cighvl;:.ve', ~ [oai0] 10 9.95 995 10 | - & | i
OH in. — Jo1s| 15 14,95 1495 15 | - = : :
H f
Input Low 05,45 — 5 1.5 — - 15 5" : 2238
Voltage, 1.9 —_ |10 3 — — 3 z 1 Hifitecees: Sy
ViL Max, - = t o R =
1.5,135| - 15 4 - — 4 s i e e Bk
= L H
Input High 05.45]| — | 5 35 35 | = | = |V : T
Voltage, 19 | - [10 7 7 | - | - 5 ok S ot e el
ViH Min. 1975938 — | 15 X n| = | - 5 :
o HEtH : }
input Current _s T T ,
11N Max. - 0,18] 18 | 0.1 | 0.1 E3] Ea] - [*10 20.1| uA ° LS €50 ”ccs'zs: 100
Fig. 4 — Typical propagation delay time as
a function of load capacitance.
DYNAMIC ELECTRICAL CHARACTERISTICS at Ty =25°C,C| =50 pF,
Input t, t;=20ns, R = 200 k2 omm-n?;ssounc: v(zu;;m: th:
r AMBIENT TEMPERATURE (Ta)*25°CHT ?«ﬁ 1333s 13 5
TEST CONDITIONS LIMITS e 2
CHARACTERISTIC UNITS e : L
Vpp (V) Typ. | Max. ShEHG K
32533 =
Propagation Delay Time: 5 175 350 ns : ‘E
tPHL. tPLH 10 80 160 - s 3
15 60 120 } 38t g
: g
5 100 200 : = 3
Transition Time 10 50 100 | ns : oY : 0=
tTTHL tTLH 15 40 80 T Ei : i H
T e 12 TR T SR LT 2T 5
Input Capacitance, Cyy - 5 7.5 pF t %E 1 I ;‘l' 1 i °

Fig. 5 — Typical output.high (source)
current characteristics.
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CD4028B Types

TABLE 1l — CODE CONVERSION CHART

INPUT CODES

Hexa - Decimal

Decimal
INPUTS > Q12 OUTPUT NUMBER

¢>§E§>Zﬁ'

I EIEER

DCBAEE&OWEGE:;O‘I23456789101112131415
0000] O] O 0/0j]1 000000000000000
19001 111 110 1 0 0000000000000
0010] 2|3 0 |2/]2]0 01 0000000000000
0011 3] 2}0|3 |3 0001000000000000
0100] 4| 7]|1]4 |4 0000100000000000
0101 5] 62 310000010000000000
0110 6] 4131 40000001 000000000
0111 715142 0000000100000000
1000| 8|15]6 0000000010000000
1001 9|14 |6 5/0000000001000000
1010} 10(12]7|9 6|0 000000000100000
101 1]1)13]8 5 000000000001 0000
1100| 12| 8}9|5 |6 0000000000001 000
1101] 13|89 6 |7/7]J0000000000000100
1110|1411 8 |8/8J0 0000000000000 10
1111]15]10 7 |9/9J]0 00 0000000000001
-
£
L-" INPUTS |
é’ Voo -
< (D -
H Vss b
o -
; 1
2 Vss
(3

LOAD CAPACITANCE (Cy )—pF

92C5-24322
Fig. 8 — Typical transition time as a Voo
function of load capacitance.
INPUTS
Vin
o
Viu
Voo
Vss

€5

500 uF

@O Odum

92C5-29416

Fig. 10 — Dynamic power dissipation
test circuit.
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NOTE:
MEASURE INPUTS
SEQUENTIALLY,

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

INPYUTS

Voo OR Vss-

92¢s-27402

Fig. 9 — Input current test circuit.

QUTPUTS
b

%

b
b

(K]

NOTE
TEST ANY COMBINATION
OF INPUTS

92C5-27441R1

Fig. 11 — input voltage test circuit.
Voo

t

Vss

905 21401R1

Fig. 12 — Quiescent device current

test circuit.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
-18 ) -5 i
AWBIENT TEMPERATURE (Ta1+25°CTLTTT
1
)

HHHHHHTH
ATE -T0-SO

i
URCE VoL

OUTPUT HIGH (SOURCE) CURRENT(LOH)—mA

92cs-24321R2

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

AMBIENT TEMPERATURE (Tp) = 25
1

I 1

ié;‘ 2 A

a¥ Y

3,
o 2o >

3,

7] ————C_ *50pF
————Cy_=I5pF ﬁ——-

3,
s0®® n »a0*

POWER DISSIPATION (Pp)—uW

<

4 68 3 5

10 10 10 1o 10
INPUT FREQUENCY (f)—kMz
92CS-29412

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

TYPICAL APPLICATIONS

INPUTS

176 CD4069B
A B c 3 A ) c 0
cp4a0288 cp40288
01234567839 01234567839

[TTrT [TTTTTTTT
012345867 8.9 1011121314 15
16 OUTPUTS
cs-2ale

Fig. 13 — Code conversion circuit.

The circuit shown in Fig.13 converts any 4-
bit code to a decimal or hexadecimal code.
Table 2 shows a number of codes and the
decimal or hexadecimal number in these
codes which must be applied to the input
terminals of the CD4028B to select a partic-
ular output. For example: in order to get a
high on output No. 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.




TUBE REQUIREMENTS.

o [Type vy Voo | mAsmumera
Burrouchs 84081 70 |14 i
843361718 o2
RS 84032 1o | e
84021 | 120 |14

o0V

O-NWALD N® O

ViBRICED

*(Trademark) Burroughs Corp.

TRANSISTOR CHARACTERISTICS
Leakage with transistor cuto!! -, 005mA

92C5- 29413

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

INPUTS

INHIBIT
{0 SELECTION)

p—

A
aBC
€040288
0123456789
T

0

£

] T 1 T T 1 T T T T
1 T Il 11 11 [ 11 11 T I |
1 T1T 1 T 1T T Il 11 1T 111 1 1
A8 o aBC D a8 C a8 c O a8 C Masc aBc O asc O
CD40288 CcD40288B CD40288 CD40288 CD4a028B CD40288 CD40288B C€D40288
0123456789 [0--—----- 9 [o------- 9] |0-=----~ 9f [0------- 9f {0-—----- 9| [o-=--—--9f |0- ===~
I [II ] Ill I III T ||| l ||| | lll ||l
01234567 [ R— 15 16—~ 23 4- - - --31 R-----39  40-—---- a7 48 -mn o 55 56-—---
*1/6 CDA069B
64 OUTPUTS(SELECTED QUTPUT IS HIGH) s2cu-29418
Fig. 15 — 6-bit binary to 1-0f-64 address decoder.
L3
o 0 20 30 40 50 60 @

+_.

P i GMEN=2g
B B

T3 -81
(1.e55-2.051N

CD4028BH

DIMENSIONS AND PAD LAYOUT
The photographs and dimensions of each COS/MOS

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

71-79
(1.804-2.006)

92CSs- 29417

CD4028B Types

chip represent a chip when i1t is part of the wafer.

When the wafer is cut into chips, the cleavage
o o

angles are 57 instead of 90 with respect to the

face of the chip. Therefore, the isolated chip is
actually 7 mils (0. 17 mm) larger in both dimensions.
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CD4029B Types

COS/MOS Presettable
Up/Down Counter

Binary or BCD-Decade
High-VoItage Types (20-Volt Rating)

The RCA-CD40298B consists of a four-stage
binary or BCD-decade up/down counter with
provisidns 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
is inhibited when the CARRY-IN or PRESET
ENABLE signals are high. The CARRY-OUT
signal is normally high and goes low when
the counter reaches its maximum count in
the UP mode or the minimum count in the
DOWN mode provided the CARRY-IN sig-
nal is low. The CARRY-IN signal in the low
state_can thus_be considered a CLOCK
ENABLE. The CARRY-IN terminal must be
connected to Vgg when not in use.

Binary counting is accomplished when the
BINARY/DECADE input is high; the counter
counts in the decade mode when the 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 (E suffix), 16-lead ceramic flat packages
(K suffix), and in chip form (H suffix).

CD4029B Terminal Diagram

PRESET ENABLE ] Voo
Q4 2 CLOCK
JAM 4 3 Q3
JAM | 4 JAM 3
CARRY IN 5 JAM 2
Qi 6 Q2
CARRY OUT 7 UP/DOWN
Vss 8 BINARY/DECADE

92C$-24472R|

1132

Features:

®» Medium-speed operation . . . 8 MHz (typ.)

@Cy =50pFand Vpp—Vgg=10V

Multi-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
w Noise margin (over full package-tempera-
ture range)
1VatVpp= 5V
2VatVpp=10V
25VatVpp=15V
a8 Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

® Programmable binary and decade
counting/frequency synthesizers-BCD output
Analog to digital and digital to

analog conversion

Up/Down binary counting

Magnitude and sign generation

Up/Down decade counting

Difference counting

i

JAM
INPUTS Vpp

Q
s Qi
Q: Btl)
1 Q2
F—<, 5§
i

%3, | 33
2 94

7 CARRY
> out
8
Vss

92CS-17190R3

CD40298

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 Vbp UNITS
(V) Min. | Max.
Supply-Voltage Range (For T p = Full Package-
Temperature Range) — 3 18 \Y
Setup Time tgy: 5 60 -
10 20 -
Carry-In
15 12 -
5 340 -
U/D or B/D 10 140 —
15 100 - ns
5 180 -
Clock Pulse Width, tyy 10 90 -
15 60 —
5 130 -
Preset Enable Pulse Width, tyy 10 70 -
15 50 -
5 - 2
Clock Input Frequency, fo 10 — 4 MHz
15 - 5.5
5 —~
Clock Rise and Fall Time, t,CL, EsCL 10 - 15 us
15 -




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

(Voltages referenced to Vgg Terminal) . . . . . . . . . . . . . . —0.5to +20 V
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . -05toVpp+05V
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . . . . . . . . £10 mA
POWER DISSIPATION PER PACKAGE (Pp): .

For Tp = —40 to +60°C (PACKAGE TYPEE) . . . . . . 500mwW

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

For Tp = =55 to +100°C (PACKAGE TYPESD,F) . . . . 500 mW

For Tp = +100 to +125°C (PACKAGE TYPESD,F ). . . Derate Linearly 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, H . o . . . —bB51t0+125°C

PACKAGE TYPEE . . . O —40 to +85°C
STORAGE TEMPERATURE RANGE (Tst Yo ... ... .. _esro+1509€C
LEAD TEMPERATURE (DURING SOLDERING):

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

OUTPUT LOW (SINK) CURRENT (Ig) —mA

CD4029B Types

[AMBIENT TEMPERATURE (Ta)»25

T

ATE-TO-SOURCE

ST

5

T
T
1
I

[ysass b4

DRAIN-10- SOURCE VOLTAGE (Vps)—V

52052431883

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

[ [AMBIENT TEMPERATURE (Ta)25°C
IE L
B T 2
:z:IZ 1z cnrs-w:_ﬁﬁn CE VOLTAGE (Vos)#15 v HH
STATIC ELECTRICAL CHARACTERISTICS ; 10HHH 7 A Tﬁ— T 1
LIMITS AT INDICATED TEMPERATURES (°C) 3 E M ow
CHARAC- CONDITIONS | Valuesat —55, +25, +125 Apply to D,F,H Packages | | g b i
TERISTIC Values at —40, +25, +85 Apply to E Package T 5 A Hi
V Vin |V +25 S 3 T
o iN (VoD . T
W) | | v|-s5|-a0 | +85 |+125 [Min. | Typ. |Max. oS00 vorAGE Sy reen e
- 0,5 5 5 5 150 150 | — 0.04 5 Fig. 2 — Minimum output low (sink) current
Quiescent characteristics.
Device - Jo1o| 10| 10] 10| 300| 300]| - 0.04 | 10],a
‘Cu"“i\;l‘;tx - 0,15} 15 20 20 600 600 | — 0.04 20 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
DD M ~ |o20] 20| 100] 100 | 3000 3000 — | 0.08] 100 (T Ve (A R
0.4 05| 5| 064| 061 | 042| 036] 051 1| - S Ve i
Output Low t 3
(Sink) Current| 0.5 0,10 10 1.6 1.5 1.1 0.9 1.3 26| - g
loL Min. 15 |o1s| 15| 42| 4| 28] 24| 34 e8| - g
. 4.6 0,5 5 |-0.64|—-0.61 | —0.42|-0.36 | -0.51 -1 — |mA hvdssss 3
Output High H
(Source) 25 0,5 5 -2 -1.8 -13|-1.15| —-16] -3.2| - ‘g
ICU"EM"i‘é 95 [o010| 10| -16] —15] —11] 09| —13] —26] ~ - 3 :
O™ 735 [o015| 15 | —a2| -4 | —28| -24| —34 —68] - . g
Output Voltage:}—— 05| & 0.05 - 01008 h . wecs zasioms
Low-Level, — 0,10] 10 © 0.05 — 010.05 Fig. 3 — Typical output high (source) current
VOL Max. 015! 15 005 olo0s characteristics.
— , ] _ ] v
Output _ 0'5 5 495 495 5 _ DRAIN- T(::OURCE V(il(.;ﬂGE (Vns)—:\/ o
Voltage: _ 0.10] 10 9.95 995 10 _ AMBIENT TEMPERATURE (Ta): 25°C H”HHEH
High-Level, . . - T SRS RANRARAR s
Vou Min. - 0,15 15 14.95 14.95) 15| — H I L
3
0545| - 5 1.5 - -] 15 H i sel
Input Low b i ]
Voltage 1.9 - |10 3 - - T 8385 Hl &
oV 3
ViLMax.  h15135] - |15 4 - - 4|y j °8
Input High 0545] - 5[ 3.5 3.5 - - aiEgasest -i i H 2
Voltage, 1,9 - 110 7 7 - = FF rT :
VinMin He53s[ - |15 1 n| - | - i T
InputCurrent | 018 | 18 | +0.1 +0.1 + +1 _ |+10-5| +0.1] uaA : —— a2csaseies
Iy Max. ‘ - - - - - el Fig. 4 — Minimum output high (source) current
IN haracteristi
characteristics.
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Fig. 6 — Typical propagation delay times as a func-

tion of load capacitance (Q output).
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Fig. 10 — Timing diagram-binary mode.

Fig. 8 — Typical power dissipation as a function

of frequency.

134




CD4029B Types

Bn 4 r— —‘
A CLOCK UP' "UP/DOWN®
: l
¢ \? '
o | ‘oD I
E “CLOCK DOWN"
F I “cLock"

92CS-17T195R2

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

The CD4029B CLOCK and UP/DOWN inputs
are used directly in most applications. In

K
L applications where CLOCK UP and CLOCK
DOWN - inputs are provided, conversion to
R v AcTioN the CD4029B CLOCK and UP/DOWN inputs
BIN/DEC. | BINARY COUNT can easily be realized by use of the circuit
(8/0) [ DECADE COUNT . o
in Fig. 11,
a3 o b o | oow counr
CDA4029B changes count on positive transi-
PRESTREE o | aoam tions of CLOCK UP or CLOCK DOWN
NO COUNTER inputs. For the gate configuration shown
ADVANCE AT POS. ~
CARRY TN (CT) ! CLOCK TRANSITION below, when counting up the CLOCK DOWN
(CLOCK ENABLE) o ADVANCE COUNTER i i i i
Arip0S. CLoeK input must be maintained high and conversely
TRANSITION when counting down the CLOCK UP input
92cL-28675R1 must be maintained high.

Fig. 9 — Logic diagram {cont’d).

s

CLOCK (CL)
| e N [ R e e N T |
%, b T
L ! 1 ] ] ] ! | ] ] | | ] [ | I ! | | | [ !
UP/DOWN T T S S [N N N NN AN U NN SN S AN NN NN
[ e N R e N N N
BINARY/ [ T N D N T R N N SN N MO SO N NN A N N N N A
2§§:§$ |_l| [ .
[T LI N N N U N {1 SN TR AN SO SN SN NSO N S A ]
ENABLE | T T R R T R T N R T
T AR N N UUR N A T AU SOV N S AUV SN AU SN SN AN SO SN NN
ot b -
P2 T N | IS N RN S N B | ! LI S N S S SO O B
1 1 | | ] 1 [ [l [l I | [} [ [ [ 1 [ -
Jy Lt b bbb b
T
Jg Lt UV v b )
I | i i ' ! [ 1 i ' 1 I [ 1 ! [ 1 [ I
o1 ot [ | [ [ T A SR FO TR S A |
Q L i [ L Y ) L 1 i Fy Y N T ] A
[ [ T T D SO AR S B T S A B T T |
Q | | | B [ Lt I | [ [ [ - | [
L P T T T O O T S e S T R |
Q3 It 1 ! | R B N I O T T I SN I SN B | 1
I [ L L [ A R R R o
Q It v 1 1 1 [N T | L [ | ]
| R R [ N S N T N N T [ A R
CARRYOQUT | I I+ 1 1 [ [ [ [ N
| N [ | [ [ I |
Lolilatslatatolriatololrialsialatelilofolale]
! I | I
COUNT ,0'l'2|3|4,5,5,7,8,9,8,7|5,5 4,3|2||,0'0'9|5'7
L T s e e s R O A N R |

92CM-17193R3

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

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

Cy =50 pF, R =200 kQ

CHARACTERISTIC TEST CONDITIONS umits  unirs
[ Vpp (V) | Min. lTypl Max.
Clocked Operation
Propagation Delay Time: tpy, t 5 — 250 ]500
Q Output PHL PLH 10| = 120240
15 - 90 | 180
5 — |280 | 560
Carry Output 10 — 130 | 260
15 - 95 {190 ns
5 — }100 ]| 200
Transition Time: tTHL TTLH 10 — 50 | 100
Q Outputs, Carry Output 15 — 1 40| 80
5 - 90 [180
Minimum Clock Pulse Width,  ty 10 — 45 | 90
15 - 30| 60
5 — = 15
Clock Rise & Fall Time,  t,CL, t,CL** 10 - | - 115 ws
15 - - 15
. 5 — | 30| 60
Minimum Setup Times, tg 10 — |-10]| 20
Carry In 15 - 6] 12 ns
5 — 170 | 340
B/D or U/D 10 — 70 | 140
' 15 — | 50100
5 2 41 —
Maximum Clock Input Frequency, foi 10 4 8l — MHz
15 55| 11| -
Input Capacitance, Cin Any Input _ 5| 75| pF
Preset Enable
X 5 — [235]470
Propagation Delay Time: tpy. tp 10 — 100 200
Q Outputs 15 — 80 | 160
5 — |320} 640
Carry Output 10 — | 145 290
15 — | 105|210 ns
5 — | 651130
Minimum Preset Enable Pulse Width, ty 10 - | 35| 70
15 - 25| 50
Minimum Preset Enable Removal 5 - {100}200
Time N * 10 — 551 110
! rem 15 - | 40| 80
Carry Input
Propagation Delay Time: tpy, . tpi 4 5 - 170 | 340
Carry Output 10 - 701140 | ns
15 - | 50| 100
n
Min Set-Up Time 5 - %] 50 v
t*** Carry In 10 - | 15| 30
15 - |1 12| 25 v
Min. HOLD Time 5 - |100}200] ©§
ty*** Carry In 10 - 13} .70
15 -] 30| 60

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

*% 1§ more than one unit is cascaded in the parallel clocked application, l,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

load. This

(>1 4F) between Vpp and Vgg-

136

was made with a decoupling capacitor
**¥Erom Carry In to Clock Edge

500 4F
7 16 ——(0) Ovoo
=l 2 [ L
3 et oiutL
4 13
5 12]
i"
L : Py
s
cL L
92CL-29722

Fig. 13 — Power dissipation test circuit.

-
INPUTS

Vss
oucs-2ra0im

Fig. 14 — Quiescent-device current test circuit.

Voo
INPUTS QUTPUTS
-
L
No—e I~ <t
o -
NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92C$-27441R!

Fig. 15 — Input voltage test circuit.

‘{m
INPUTS
Voo - NOTE:
MEASURE INPUTS
° @ SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vss:
- CONNECT ALL UNUSED
INPUTS TO EITHER
J Vop R Vs

Vss

92Cs-27402

Fig. 16 — Input current test circuit.




"PARALLEL CLOCKING"

CD4029B Types

UP/DOWN >
PRESET
ENABLE >
UP/D PE 4 Jp J3 Jg UMD PE 4 Jp J3 da UPD PE 4 Jp J3 g
— — »*
J—_——o T1.  cpeo29 co. TI. cos029 to P——O CI. cp4029 0. 0—»
B/D _CL Q) Qp Q3 Q4 B/D CL Q Qp Q3 Qg B/D CcL 0 0 Q3 Q4
cLock J l l >
BINARY/.
DECADE >
"RIPPLE CLOCKING"
UP/DOWN >
PRESET
ENABLE l ] l >
UPD PE U Jp J3 Jg UMD PE J; Jp J3 Jg UP/D PE 4 Jp J3 Jg
_E-C €I. cp4o29 co. __EC TI. cp4029 To _EC T cp4o2g CO.O—>
L% CcL Q) Qp Q3 Q4 B/D CL Q; Qp Q3 Q4 B/D CL Q Qp Q3 04
cLock I 173 CD4OTIB 174 CD 407IB 92CL-28676RI
BINARY/
DECADE >

-

Dimensions and pad layout for CD40298.

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

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.
CARRY OUT lines at the 2nd, 3rd, etc., stages may have a negative-going glitch

pulse resulting from differential delays of different CD40298 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 CD40718B.

For ca: ing in a fixed up-count or d t mode, the OR
gates are not required between stages, and CO is connected directly to the CL input of
the next stage with CI grounded.

Fig. 17 — Cascading counter packages.

84 -9
(2.134-2.336)

i

92CM-29723RI

L_ 4-10
(0-102-0.250)

I (2.667-2.870) 1

105-113

The photographs and dimensions of each COS/MOS

chip represent a chip when it is part of the wafer.

When the wafer is cut into chips, the cleavage

inch).

angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0. 17 mm) larger in both dimensions.
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COS/MOS
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 Termmal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT .
POWER DISSIPATION PER PACKAGE (PD)
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)
For T = +100 to +125°C (PACKAGE TYPES D, F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Ty
OPERATING-TEMPERATURE RANGE (T
PACKAGE TYPES D, F, H
PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (Ts' ) -
LEAD TEMPERATURE (DURING SOLDERINGI:

NE

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

Features:

® Medium-speed operation—tpyy) , tle.i =65 ns (typ.) at
Vpp =10V, C| =50pF
= 100% tested for quiescent current at 20 V
= Standardized, symmetrical output characteristics
u 5-V, 10-V, and 15-V_parametric ratings
® Maximum input current of 1 uA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C
= Noise margin (over full package-temperature
range):
1VatVpp= 5V
2VatVpp=10V
25VatVpp=15V
u Meets all requirements of JEDEC Tentative
Standard No. 13A, ‘‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”

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

» Ibl
<

T o Mmoo o>
ol ol ol

:

J-A%S M=G@®H
K=C@® 0 L=EDF
Vgg =7
Vpp=i4

92Cs-30051

CD4030B
FUNCTIONAL DIAGRAM

Applications:

® Adders/subtractors

. —05t0+20V
~051t0 Vpp +05V
. 10 mA

500 mW

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

Derate Lnnearly at 12 mW/ C to 200 mW

100 mW
o
—55t0+125 C

—40 10 +35: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
RECOMMENDED OPERATING CONDITIONS ) A
For maximum reliability, nominal operating conditions should be selected so that ® 8
operation is always within the following ranges: ; é eBD

LIMITS c
CHARACTERISTIC UNITS 0
MIN. MAX. Vss
Supply-Voltage Range (For T = Full Package
3 18 \Y
Temperature Range)
Voo Voo
é, .
% P
2(539,12) 5 :} :I
) n—"—l——c e
:} —| - b= o
Ves e 3“_ 3——03(4.IO.I 0 TRUTH TABLE FOR ONE OF
Voo o) FOUR IDENTICAL GATES
4 =yl P
. P A 8 J
16,8130 i 0 o 0
‘f 1 0 1
" 0 1 1
Vss 1 1 0
SS -
Ves | = HIGH LEVEL
*iNPUTS PROTECTED k-~ —— 4 O = LOWLEVEL
BY COS/MOS o
PROTECTION NETWORK
A A

SS

138

92Cs-

Fig. 1 — Schematic diagram (1 of 4 identical

30052 gates).

® General logic functions

TERMINAL DIAGRAM

Top View

| 14 |— Voo

2 13— H

3 12— G

4 1 |— M=GPH
5 10— L=E®DF
6 9 F

7 8 E

TOP VIEW

92CS-24473RI




STATIC ELECTRICAL CHARACTERISTICS

CD4030B Types

AMBIENT TEMPERATURE (Ta)e*25

LIMITS AT INDICATED TEMPERATURES (°C) U ?
CONDITIONS | Values at —55, +25, +125 Apply to D, F, H Packages| <
CHARAC- Values at —40, +25, +85 Apply to E Package | c e e Y ST
TERISTIC Vo [Vin Voo 25 | ,
tv) |(v)|(v)|-55 |40 |+85 |+125 [Min. | Typ. |Max. |S z -
Quiescent - 05| 5 ! 1 30] 30] - |o0.02 1 z s :
Device - 0,70 | 10 2 2 60 607 - |o0.02 2lun] |5
Current, Ipp | — 0,15] 15 4 120] 120] - |o.02 4 3 oty
Max. - 0,20 | 20 20 20] e00] 600] - |o0.04 20 & “’;
N DRAIN-TO-SOURCE VOLTAGE (Vps)—V
Oaputtow |04 |os| 5| oe4| 061 042] 03| 051 1 | -
n
P 05 [010] 10| 16| 18] 1.1 08| 13| 26 | - Fig. 2 = Typical output low (sink) current
oL Min. 15 [015] 156 | 42| 4| 28 24| 34| 68 Z characteristics.
X R -0. -0. -0. -0. —0. _ _ AMBIENT TEMPERATURE (Ta)=25°C 1{7 5{ )
Output High 46 | 05| 5|-064|-061]-042/-038[-051| —1 mA s :ﬁ i
(Source) 25 | 05| 5| -2f —1.8] —1.3[-1.15] —1.6[-32 —~ SR ;
= i SRS OET
Current, 9.5 0,10} 10 | —-1.6| —-1.5{ —-1.1| 09| -1.3|-26 K 32a8 e e ;
IgH Min. 135 [0,15] 15 | —4.2| -4| —2.8] —24| —34|-68 = s {LE  GATE- TO-SOURCE VOLTAGE (Vg3 -5V = 11
- e a8 Seg el S04 o
€ IR fgsasasse
Output Voltage: |~ 05| 5 0.05 - 0 [0.05 S EEERS T
Low-Level, — 0,10} 10 0.05 - 0.05 Z st S
VoL Max. — Jois[ 15 0.05 - o Joos|, 8
2 , ! b
Output Voltage:| — 05| 5 4.95 4.95 5 - 52 vt
High-Level, — Jo0] 10 9.95 995] 10 | - HHHEH
VOH Mln. — 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, 1,9 - 10 3 - _ 3 characteristics.
VL Max. 1.5,13.5| - 15 4 - — 4 DRAIN-TO-SOURCE VOLTAGE (Vps)—V.
V AMBIENT TEWERAYURE-I(TA)'25‘ ';Erﬁ-;—”—;—{r; ;;5
Input High 0545| — 5 3.5 35| - — GATE-TO-S0URCE VOLTAGE (Vgs) s &
Voltage, 1.9 - 110 7 7 - - 1 3
ViH Min. 15,135 — | 15 1 1| - - aHE
Input Current : i_—lo—v 535e 5 3
') Max. - |o18| 18| #0.1 |201 | 1 | #1]| - [+1075[20.1|pA : ! g
3 o
e 2
=15V, 1 - 7 %
H S8EaB898S| c;>
Fig. 4 — Typical output high (source) ::u;re::; h
characteristics.
DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C;'lnput t, = 20 ns, ORAIN-TO-SOURCE VOLTAGE (Vps)—V
cL =50pF, RL = 200 K2 AMBIENT YEMPERATURE.'(TAD- zs'c:{c—){—Hf T HT
P H e T <
CONDITIONS FEHOATE " To-s0uRCE VOUTAGE fgs)e -5 VIS §
CHARACTERISTIC Voo LIMITS UNITS jﬁf i % 3
(v) Typ. | Max. HH: : é
5 140 280 g
Propagation Delay Time, tPLH. tPHL 10 65 | 130 ns H
15 50 | 100 H
5 100 | 200 : N
Transition Time, tTHL tTLH 10 50 100 ns e :}if 3
15 40 | 80 L e
Input Capacitance, Cin Any Input 5 75 pF Fig. 5 — Minimum output high (source) current
characteristics.
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CD40303 Types

AMBIENT TEMPERATURE (Tp)*25°C

TRANSITION TIME (ttyL tT H)—ns

o

LOAD CAPACITANCE (C( )— pF s2cs-24322
Fig. 6 — Typical transition time as a function of
load capacitance.

AMBIENT TEMPERATURE (Tp)=25°C 111

aledipasashsagopas ety mkﬂ

H
ss: T
4 383 E343¢
= 1Ly
: 1
s TR
1
i
58 i s ey A
SRR oo ®
oppY VOU T
t
]
e Ssos ssaes I SRRTSastagtes
T 0V
sani '_ Tl
5 + [CA H
8 = B fbs, :
4 {114 ¥ 881 1
1 HiH }
i Ht
4 ® 100
LOAD CAPACITANCE (CL)—pF  gpc5-30083

Fig. 7 — Typical propagation delay time as a function
of load capacitance.

AMBIENT TEMPERATURE (Ta )= 25°CT
2 LOAD CAPACITANCE (C )*50 pF
| i T T
I~ T T jsas
z H pRRgaaasan ane
Py 1 I
- T m
) ; SR
B ! 5
= S it
w
E
= 200| T
> : T
< b
i T
> 1

I
8 10
T3 1T
Hi jaasass:
0 0 5 20
SUPPLY VOLTAGE (Vpp)—V 92C5-30054

Fig. 8 — Typical propagation delay time as a function
of supply voltage.

10°¢| AMBIENT TEMPERATURE (Ta):25°C
2- |
10* 1= )
8- &
i )
ES - %
1 53 ;‘“(’ /s
110”4 - O
S S
e & s
z 2 %)
2
2 10°
£ eE
i % 4
8
510 4
x e LOAD CAPACITANCE (C( ) *50 pF
z 7 ——eeCL 15 pF
Lo
e
s
42
10’ Lol Lo gl | 1 L 111 ;us.
2 4 68 2 468 2 468 2 468
107 0% i 104

1
INPUT FREQUENCY (f1)-kHz 92¢C5-27403R)
Fig. 9 — Typical dynamic power dissipation as a
function of input frequency.
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Voo

" !

INPUTS

&)

92¢5- 27401R1

Fig. 10 — Quiescent-device current

test circuit.
‘f’no
INPUTS
Voo NOTE
%_@_. MEASURE INPUTS
° SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vs
- CONNECT ALL UNUSED
INPUTS TO EITHER
Voo R Vss
Vss
92Cs 2740¢

Fig. 12 — Input-current test
circuit.

70—

60—

50—

a0— 4

30—

2 3 4

’
L_a-lo
10.102-0254)

¥
INPUTS | QurPuTS
Vi - >
Yo -
°
ViL - b =
- f— =
NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92C5-27441R1

Fig. 11 — Input-voltage test
circuit.

500 uF
3
i | [ @y,
2 13
et H 3 2H Towr
M 1CL =
U 4 " s
L — s 0 it
| 6 9 |4 CL
7 8
“vss I
92CS- 30055

Fig. 13 — Dynamic power dissipation test

69-77
(1.753-1.955)

Dimensions and pad layout for CD40308H.

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).

circuit.
50 60 7072
| | || _
]
10
9
8
67-75 ‘
(1.702-1.908)
7
6
5
92¢M-30056
The photographs and dii of each COS/MOS

chip represent a chip when it is part of the wafer.
When the w%fer is cut inr% chips, the cleavage
angles are 57 instead of 90 with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.




CD4031B Types

COS/MOS 64-Stage Features:

= Fully static operation: DC to 12 MHz typ. @ Vpp—Vgg

static Shiﬂ Register =15V oATA | 13

High-Voltage Types (20-Volt Rating) ® Standard TTL drive capability on Q output Moe fojcontrol| | 4 |

. ® Recirculation capability gigkng \ our

® Three cascading modes: - oRTR
The RCA-CD4031B is a static shift register Direct clocking for high-speed operation o2 cLaek z_t §
that contains 64 D-type, ma.ster;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 e e
master flip-flop only (referred to as a 1/2 X N ®
stage) ® 100% tested for quiescent currentat 20 V DELAYED
X . . ® Maximum input current of 1 uAat 18 V Vpp* 16 e

The logic level present at the DATA input is over full package-temperature range; 100 nA xzs‘.ae‘ - .

transferred into the first stage and shifted at 18 V and 25°C

one stage at each positive-going clock transi- FUNCTIONAL DIAGRAM

® Noise margin (over full package-temperature

tion. Maximum clock frequencies up to range)
12 Megahertz (.typical) can 'be obtamet:l. 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
a5 - - i i BIT INTO
CD40318 has a MODE CONTROL input > v+ 10:V, and 15V parametric ratings DATA | RECIRC. | MODE | "o\
A . : ® Meets all requirements of JEDEC Tenta-
that, when in the high state, allows operation . " Lo
in th ireulati de. The MODE CON- tive Standard No. 13A, ‘‘Standard Specifi- 1 X 0 1
'n the r.eCIrcu ating moge. Ihe cations for Description of ‘B’ Series CMOS
TROL input can also be used to select be- Devices’* 0 X 0 0
tween two separate data sources. Register L. X 1 1 1
packages can be cascaded and the clock Applications: X 0 1 0
lines driven directly for high-speed qperation. m Serial shift registers
Alternatively, a delayed clock output (CLp) ® Time delay circuits
is provided that enables cascading register TYPICAL STAGE TRUTH TABLE
packages while allowing reduced clock drive
fan-out and transition-time requirements. A Deta cL Data + 1
third cascading option makes use of the Q° 0 _/- 0
output from the 1/2 stage, which is available RECOMMENDED OPERATING CONDITIONS 1 _/‘ 1
on the next negative-going transition of the For maximum reliability, nominal operating =~ NG
clock after the Q output occurs. This delayed conditions should be selected so that X
output, like the delayed clock CLp, is used operation is always within the following ranges:
with clocks having slow rise and fall times. LIMITS TRUTH TABLE FOR OUTPUT FROM Q°
CHARACTERISTIC [ Max. JUNITS (TERMINAL 5)
The CD4031B types are supplied in 16-lead T A] " in. -
hermetic dual-in-line ceramic packages (D upply-Voltage Hange Data + 64 CcL Data + 64%
; ) o (For Tp=Full Package-| 3 18 \Y
and F suffixes), 16-lead plastic dual-in-line 0 -\_ 0
X ) Temperature Range)
packages (E suffix), 16-lead ceramic flat 1 —\- 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 Terminal) . . . . . . . . . . . . . . —0.5t0 +20 V
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . —05t0Vpp+05V
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . . . . . . . . 10 mA
POWER DISSIPATION PER PACKAGE (Pp): —
For Tp = ~40 to +60°C (PACKAGE TYPEE) . . . . . . 500 mW LATE
For Tp = +60 to +85°C (PACKAGE TYPEE) . . . . . Derate Linearly at 12 mW/9C to 200 mW DATAINZ—] 16 —Vop
For Tp = -55 to +100°C (PACKAGE TYPESD,F) . . . . 500 mW R sy
For Tp = +100 to +125°C (PACKAGE TYPES D, F) . . . Derate Lmearly at 12 mW/°C to 200 mW NC‘[ “ s
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 5 2f— [N
FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . .  100mW a—{s n—
OPERATING-TEMPERATURE RANGE (TA) v a—7 10 |— MODE CONTROL
PACKAGE TYPESD,F, H . . . . . . . . . . . . . -5510+125°% ss —® o—cto
PACKAGE TYPEE . . o ~40 to +85°C TOP VIEW
STORAGE TEMPERATURE RANGE (Ts‘g) .. . . . . . . . . . . . -65t0+150°C NC+ NO CONNECTION s2cs- 2908581
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 * 1/32 inch (1.59  0.79 mm) from case for 10s max. . . . . . . . +265°C TERMINAL ASSIGNMENT
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CD4031B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Ta)-25"C 11 g
LIMITS AT INDICATED TEMPERATURES (°C) F t
Values at —55, +25, +125 Apply to D,F,H Packages 2 FH }
CONDITIONS |Values at —40, +25, +85, Apply to E Package UNITS s GATE-TO-SOURCE VOLTAGE (Vgs)*15
CHARACTERISTIC Vo Vin Voo 35 3 piests
) V) ftv) |:-55 [ -40 | +85 | +125 [ Min. | Typ. [Max. H T
Quiescent Device - 05| 5 |- 5 5 150 150 | — 0.04 5 z
Current, - 0,10 10 10 10 ] 300 300 | - 004] 10} A z I
'pp Max. B 0.15] 15 20 20 | 600 | 600 | - 004| 20 3
-
- 0,20] 20 100 | 100 | 3000 | 3000 [ - 0.08 | 100 2
Output Low (Sink) 04 | 05| 5 | 256 | 244 | 168 144 | 204 4| - 3 sHpAHHESY
C;"e"' loL Min. 05 |010] 10 6.4 6| 44| 36 | 52| 104] — B : :
1.5 | 0,15] 15 16.8 16 11.2 9.6 13.6 27.2 - DRAIN-TO-SOURCE VOLTAGE (Vps)—V. sacs.2emoms
_ 0.4 0,5 5 0.64 0.61 042 0.36 0.51 1 — Fig. 2 — Typical output low (sink)
Q,Q',CLp 0.5 [0,10| 10 1.6 1.5 1.1 0.9 1.3 26| — current characteristics (Q sink
15 [0,15] 15 4.2 4 28 24 3.4 65| - mA current = 4X ordinate).
Output High (Source) 46 | 05| 5 [-064 |“061 |-042 [-0.36 |-051 -1] - [ [AMIENT TEMPERATURE (a1-25°C
Current, Igy Min. 25 | 05] s 2 [-1s | 1318 [ 16 | 32| - < I
Q,@ ,cLo 95 |010] 10| 16 |-15 | -11 | 09 | -1.3 | —26] - i !
[
13.6 | 015[ 15 | -4.2 -4 | 28| -24 [ 34 | -68] - K4 : H EH
: s v H
Output Voltage: - 05| 5 0.05 - 0oo0s % estHH e VoSt
Low-Level, — 0,10| 10 0.05 = 0]0.05 H
VoL Max. - 0.15[ 15 0.05 - 0loos| <
2
Output Voltage: - 05| 5 4.95 4.95 s| - 5 Loy
High-Level, _ 0,10| 10 9,95 9.95 0] - 3
Vou Min, = 0,15] 15 14.95 14.95 5| — -
oH 5
Input Low 0.5,45| - 5 1.5 — — 15 E2 v
Voltage 9] - |10 3 — - ° H
ViL Max. 1.5, 135 L 4 _ — 4 A\ onﬂw-’ro-sou;cae VOLTAGE (Vps)—V
Input High 0545 -] 5 3.5 3.5 - - s2cs-2ansm
Voltage, 1,9 - | 10 7 7 — - Fig. 3 — Minimum output low (sink)
Vi Min. 1.5,13.5 -1 15 1 1 - — current characteristics (Q sink
Input Current current = 4X ordinate).
I Max. 0,18( 18 | *0.1 0.1 + 2l ~ |£1075 |20 | pA DRAIN=TO-SOURCE VOLTAGE (Vpg)—V
AMBIENT TEMPERAYURE_?TA)'ZI” t;lfoH—,‘—H HT !—5
it A e EEF
GATE -TO-SOURCE VOLTAGE (Vg 'y E
TR H
B 3|
et et e e Ao S
o8| z
« g Ty - e : / g
; H
® : g o
DATA I IN ESSSEoaty SETa B q4¢
g
- : 2
MODE CONTROL -5V, é
! 5
X GSIDTEANYICAL e ;- 3 E
RECIRCULATE STAGES Hi HiH °

(DATA2 IN)

925- 2432083

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

DRAIN-TO-SOURCE VOLTAGE (Vps)—V

-15 -0 -
AMBIENT TEMPERATURE (Ta)= 25 °C THIHHT
T e s aa aaaanas
P HHH <
GATE - /OLTAGE (Vgg)s -5 V- €
Ly 3
HHHH 3
11 I o
t [l
£
=
&
&
g
=10V a
Voo - ot
o
T 5]
i mas g
I E
* ALL INPUTS ARE s 3
PROTECTED BY e z
COS/MOS PROTECTION -5V - 5
A NETWORK H
’ > =
v 1 5
ss : f &
cL 92CH-29053 Jaanss T jos 3
T 1 1

Fig. 1 — Logic diagram. s2cs-2432182

Fig. 5 — Minimum output high (source)
current characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T =259C Input t,tr = 20 s,

Cy =50pF, Ry =200k

CD4031B Types

AMBIENT TEMPERATURE (Ta)=25°C i.i(i
1pHL 1pLH - CLOCK TO T pea s
1Ly - CLOCK TO @

i
TEST CONDITIONS LIMITS ERRG I SHEEE (R
CHARACTERISTIC UNITS Py i B R
VppV) Min. | Typ.| Max. & EE B SUP::-:‘_'\_‘O}‘.“ BT
Propagation Delay Time: 5 - 250 500 g T B
Clock to Q, tpy, tpLH: 10 - |10 220 ns <
Clock to Q, tp 15 —_ 90 180 “;;‘ SeeR s
. o 5 - |190 | 380 S
Clock to Q, tPHL, tPLH: 10 _ 80 160 §nj 4
Clock to Q, tpyy 15 ns :‘oj BESEAEYES
— 65 130 “E & +i,20 40" 100
5 - 100 200 LOAD CAPACITANCE (C_ )-pF  a2¢s-10254
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, tyy), tTLH 12 - 128 ?gg
(Any Output, except Q, tTjy ) 15 - 0 80 ns
AMBIENT TEMPERATURE (T )r 25° 111 o
5 - 50 100 H n,uL.ucpt:;EEgRJo Q' : :
Q. tryL 10 I 50 ns Lo
2 iy
15 - 20 40 700t
5 - 13| eo ol s e e
Minimum Data Setup Time, tg 10 - 15 30 ns f = - suppLY VOLTA
15 - 10 20 g soece ssaxissatt ESES
5 - 30 60 ¢ IR i
Minimum Data Hold Time, ty 10 - 15 30 ns §.3 ot e
15 - 10 20 o3 ; sy e t
i HHHAHE RS
5 - |120 240 e | sEssEliEtteRiaanatosttina ]
Minimum Clock Pulse Width, ty 10 - 50 100 ns LOAD CAPACITANCE (CL}-pF  92Cs- 20255
15 - 40 80 Fig. 7 ~ Typical propagation delay time as a function
of load capacitance (see table).
Maximum Clock Input Frequency, 1(5) g 13 - MHz
fel™” B
15 6 12 —
Clock Input Rise or Fall Time, 1(5) - : :ggg s AMBIENT TEMPERATURE (Tp)e25°C
treL oL’ 15 I 200
Input Capacitance, C|y
(Any Input) - - 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 time of the output driving stage.
**Maximum Clock Frequency for Cascaded Units;

a) Using Delayed Clock Feature in Recirculation Mode:

1

fl'|’l3)(

b) Not Using Delayed Clock :

1
f

(n-1) CLp prop. delay + Q prop. delay + set-up time

max propagation delay + set-up time

where n = number of packages

TRANSITION TIME (tTHL ,tTLH)—nS

o 20

40 60 80 100
LOAD CAPACITANCE (Cy )—pF

s2cs-24322
Fig. 8 — Typical transition time as a function of
load capacitance (except Q, tyy ).
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CD4031B Types

G AMBIENT TEMPERATURE
NT TEMPERATURE (T 1725°C HIHF R
aueE e Frnve T 12211 3R
Jeaes BRgTy s na e Ranansnnan: a
asus; T 1 2 i A
PR se= R R Hee 3 o 'S,
1 T RS MRN8 v -
L hE | ef i N jn
; [ = ¢ ! \:\v //\o A + T
Eo zs o z[» i £ (%A Ao . —
MERE o By 5 1« : . PULSE |.
H = % K H
2 e ftstetel i A L i el
z o % }
I3 4
2 E & _
I . Zd
z e 9
25 B2 . H 7 - e
&3 sV & Cc,
s 1t T - 1 T
I ML T it ! + L L
HHH G S o |
! P BT Ll | 4
20 40 €0 80 100 10 100 K 10K
LOAD CAPACITANCE (Cy )-pF 92¢s- 30256 CLOCK INPUT FREQUENCY (f¢)—kHz 92cs-30257 ¢ T ¢
" . o . . . . B i = Ve 92€5-30258
Fig. 9 — Typical transition time as a function of Fig. 10 — Typical dynamic power dissipation as a s ey
X i . NOTE: PG.I=fg iPG.2% =
load capacitance (Q, typy ). function of clock input frequency. OTE:PG.IxfcLiRG2" 3
3 Fig. 11 — Dynamic power dissipation test circuit.
.
v
0D
t
DATA Q [ Q ) ) [ Voo
—A15 6|————15 6 15 6 —==—]I5 6 Q INPUTS
MODE
TontRoL !0 co4038 10 C040318 10 CD40318 10 CD40318 o
' [ 1 2
RECIRC
= N = = = .
- CL cL cL cL
o .
- CLOCK DRIVER
MODE CONTROL ~ Vpp = RECIRCULATION
GND = NEW DATA - 92¢5- 29063 @
Vss
92CS- 27401R1

Fig. 12 — Cascading using direct clocking for high-speed operation 5 3 .
(see clock rise and fall time requirement ). Fig. 13 — Ou/escenr—dev'lcei
. current test circuit.

Voo ;w
OATA 15 512 ofis g ors 1 ---—2f5 © INPUTS
g {10 coao3e © cD40318 10 C040318 10 cD40318 Voo NOTE:
! 2 IE ' 9 2 9 2 19 2 \_@_, MEASURE INPUTS
RECIRC = = ° SEQUENTIALLY,
< N cLp et = clp oL = cLp [cL = cLp e cLock Vss - T0 BOTH Vpp AND Vs
T DRIVER - CONNECT ALL UNUSED
INPUTS O EITHER
DELAYED L Vop OR Vg5
TO CLOCK (172 -CD40I3B) » FOR RECIRCULATION MODE ONLY. MODE CONTROL: Vpp =RECIRCULATION Vss.
NEW DATA FF TO DELAY DATA UNTIL ~ GND = NEW DATA
INTO FIRST FIRST REGISTER DELAYED CLOCKING 92¢5-27402
REGISTE HAS OCCURRED.
92C5-29062R*
Fig. 15 — Input-leakage current.
Fig. 14 — Cascading using delayed clocking for reduced clock drive requirements.
Voo )
i DATA e o Q' D Q [ Voo
15 5 15 sle---—i5 o f
MODE
CONTROL 10 CD4031B 10 CD403IB 10 CD403I8 10 CD40318 INPUTS OUTPUTS
| | | 2 Q v =
RECIRC M -] .
= N L L L ] a .
- cL = cL = cL = cL ° -1 ~
o— - viL -
CLOCK DRIVER
-
MODE CONTROL  Vpp = RECIRCULATION N .\
GND = NEW DATA sees-zR08 Vs MOy
92¢5-27441R1 c”s:‘:‘::m
. . . ' .
Fig. 16 — Cascading using half-clock-pulse delayed data output (Q') to permit
use of slow rise and fall time clock inputs. Fig. 17'— Input-voltage test circuit.
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CD4031B Types

12|O

136 - 144 ‘

I‘_(O.IOZ—O‘254)

(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 COS/MOS
are derived from the basic inch dimensions as in- chip represent a chip when it 1s part of the wafer.
dicated. Grid graduations are in muls (103 inch). When the wafer is cut into chips, the cleavage

angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.
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CD4032B, CD4038B Types

COS/MOS
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-
plied in16-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 inchip
form (H suffix).

CD4032B, CD4038B
TERMINAL DIAGRAM

SuM3
INVERT 3
CLOCK

sum2
INVERT2
CARRY RESET
INVERT |

Vss

I

2
3
4
5
6
7
8

TOPVIEW  grc5.24474m1

146

a, 1o
3 1]
mvsnr,' 14 2 oM
Features: KT
. . . INVERT 5 5 ADDER L% gumz.
® |nvert inputs on all adders for sum complementing [
applications
= Fully static operation . dc to 10 MHz (typ.) a3 0
@Vpp=1V INVERT S ; ] A09¢E% I—i'sw 3
= Single-phase clocking canmy meer

® Standardized, symmetrical output characteristics

® 100% tested for quiescent currentat 20 V :zz :,ee
= 5.V, 10-V, and 15-V parametric ratings
® Maximum input current of 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
u Noise margin (over full package-tempera-
ture range)
1VatVpp=5V
2V at VDD =10V
25Vat VDD =15V
® Meets all requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”

92CS-17663

CDA40328B, CD4038B
FUNCTIONAL DIAGRAM

Applications:

® Serial arithmetic units

= Digital correlators

® Digital datalink computers

® Flight control computers

= Digital servo control systems

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

(Voltages referénced to Vgg Terminal) . . —05t0+20V
INPUT VOLTAGE RANGE, ALL INPUTS . —05to VDD +05V
DC INPUT CURRENT, ANY ONE INPUT . 0 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Tp =—40to +60 C (PACKAGE TYPE E) . 5 500 mW

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

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

For T = +100 to +125°C (PACKAGE TYPES D, F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .
OPERATING-TEMPERATURE RANGE (T ,):
PACKAGE TYPES D, F, H R
PACKAGE TYPEE . .
STORAGE TEMPERATURE RANGE ('r
LEAD TEMPERATURE (DURING somfnmc)
At distance 1/16 £ 1/32 inch (1.59 + 0.79 mm) from case for 10 s max.

Derale Lcnearly at 12 mW/ C to 200 mW
100 mW

—55 t0 +125°C
—40 to +85°C
—65 to +150°C

. +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 \
5 - 25
Clock Input Frequency, fcL 10 - 5 MHz
15 - 7.5
5 - 500
Clock Input Rise or Fall Time, t,CL, t;CL 10 - 500 us
15 - 500
Data Input Set-Up Time, . 13 233 _
Clock to A or B Inputs SU 15 60 ns




STATIC ELECTRICAL CHARACTERISTICS

CD4032B, CD4038B Types

92CM-29082RI

% ALL INPUTS ARE PROTECTED
BY COS/MOS PROTECTION
NETWORK

Fig.1 — CD40328 logic diagram of one of three serial adders.

WORD 2 0.0110010 = +50

01101110 =+i10

LIMITS AT INDICATED TEMPERATURES (°C) :
CHARAC- CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages | |
TERISTIC Values at —40, +25, +85 Apply to E Package T
+25 S
Vo ViN |VDD
) (V) | (v)|-55 | —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|,a
Current, - 015| 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| 0.5 010 10| 18| 15 1.1 09| 13| 26| -
loL Min. 15 |o1s| 15| 42| 4| 28 24| 34| 68| -
. —0.64|-0.61 | —0.42|-0.36 |—o0. 1 -
Output High |48 05| 5 (-0.64|-06 0.36 |-0.51 1 mﬁw
(Source) 2.5 05| 5| -2 18| -13|=1.15] —1.6] -32| -
Current, 95 |o010] 10| -16] —15] —1.1] —09| —13] —26] -
IOH Min.
135 |o1s| 15 | 42| -4| -28| -24]| 34| -68| -
Output Voltage| 05| 5 0.05 - 0005
Low-Level, - 0,10 | 10 0.05 - 0]0.05
VoL Max- 1o 1 | 15 0.05 - 0|0.08|
Output - 05| 5 4.95 4.95 5| —
Voltage: _ 9.95 10| -
High Level, 0,10 | 10 . 9.95
Vou Min. - 0,15 15 14.95 1495 15| -
0545| - 5 15 _ B N
Input Low
Voltage 1.9 - |10 3 — - 3
ViLMax. 15135 — |15 4 - - 4 v
Input High 0.545| - 5 35 3.5 -1 -
Voltage, 1.9 — 10 7 7 - -
ViMin. 938 — |18 1 n| - | -
InputCurrent | 1449198 |201 | 201 | #1 | #1 | — |+10-5| 01| pAl
| N Max. ‘ :
}e-- WORD |+WORD 2 -wte—— WORD 3 +WORD 4
s l I Wy Wy
B __ | U ] r L]
ey
INVERT
CARRY
RESET
s | T Iy Wy
fe-——— TRUE SUM -- - -—»te— COMPLEMENTED SUM
WORD | 0.0III‘IDO =+60 WORD 3 11011011 =~37

WORD 4 1.1001110=-50

10101001 =-87
52¢5-17662

Fig.2 — CD40328 timing diagram.
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CD4032B, CD4038B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, Input t, tg=20ns,
Cy =50pF, Ry =200 k2

OUTPUT LOW (SINK) CURRENT (1o, ) —mA

TEST CONDITIONS LIMITS
CHARACTERISTIC
Vpp(V) Min.| Typ.| Max. UNITS
Propagation Delay Time: tpy, tpLH 5 — | 260 | 520
A,B, Carry Reset, or Invert Inputs to 10 — | 120 | 240 ns
Sum Outputs 15 - 90 | 180
5 —"|325 [650
Clock Input to Sum Qutputs 10 — | 175 {350 ns
15 — | 150 | 300
5 — | 100 {200
Transition Time: tyyp, tTLH 10 - | 50 |100 ns
15 — | 40| 80
Minimum Data Input Setup Time, tgy 13 - 123 233
Clock to Aor B | - ns
ock to A or nputs 15 _ 40 | 60
5 25 |45 | -
Maximum Clock Input Frequency, fop 10 5 10 | — MHz
15 75 | 16 | —
5 - | — |[500
Clock Input Rise or Fall Time, t,cp ,tsoL * 10 - | — [s00 us
: 15 - | - |500
Input Capacitance, Cin (Any Input) - 5175 pF

]

AMBIENT TEMPERATURE Az TR HHEE
pfasasst iRt et ki eeies phsksfhees:
T 8331231 RRRIE TS

T bt bge

30/H

3
T
HH

o)
T
1
T

5
T
a8 aay "
1
T
T

AMBIENT TEMPERATURE (Tp)=25°C

s
s

.
s

OUTPUT LOW (SINK) CURRENT (I —mA

[ [
DRAIN-10-SOURCE VOLTAGE (Vps)—V

92¢5-2431883

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

~
1

~
<

o
mas:

* If more than one unit is cascaded tyc 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.

*a [RoDERV_ T T T T T T T T T T H

o>

Vss

92CM-29083 % ALL INPUTS ARE_PROTECTED

BY COS/MOS PROTECTION
NETWORK

Fig. 3 — CD4038B logic diagram of one of three serial adders.

}¢—— WORD |+WORD 2 ——#f+—— WORD 3+WORD 4 -- -

N ety
nh

8 __| I LL ]

oo ML
INVERT
CARRY

RESET — L
SuM }l_ (S - J—’\_
>e— COMPLEMENTED SUM
WORD 3 0.0100100 =+36
WORD 4 0.0110001 =+49
0.1010101 =+85
92CS-1912IRI

Fig.4 — CD40388 timing diagram.

te——— TRUE SUM

WORD | 1.1000011 =-61
WORD 2 11001101 =-51

1.0010000 =-112
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=15
AMBIENT TEMPERATURE (Tp)=25°C

0 5
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
9ccs 2ani9m

Fig. 6 — Minimum output low (sink) current
characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vps)—V
5

T
Pt sdaaa e b EHI

-10

.?rd_

y

GATE- VOLTAGE (Vs
e Triaes:
R
+

Y
+ IR%)

Jenans:
gessas

1
+ v

]

OUTPUT HIGH (SOURCE) CURRENT (I gH) =~ mA

Hh

+
B

1

t
Eoiifas
281

idasand

Fig. 7 — Typical output high (source) current
characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vps)—V
-Is -lo It

AMBIENT TEMPERATURE (T 25* J:_LU ji:h"
} +

TR T
LRARERRRARYT Tt
-~TO-SOURCE VOLTAGE (Vgg)* -5

GA

70

3

[}

11H

Hooisviilod
:

T
OUTPUT HIGH (SOURCE) CURRENT(LOH)—mA

s v i i
i
1

1

92052432150
Fig. 8 — Minimum output high (source) current
characteristics.
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TRANSITION TIME (tTHL.tTLH)—ns

40 60 80 100
LOAD CAPACITANCE (C\)—pF

Fig. 9 — Typical transition time as a function of
load capacitance.

1
R

Vss
I
PG 2.% 92¢5-30342

Fig. 12 — Dynamic power dissipation test
circuit.

INPUTS

Vss
secs 2ra0iR

Fig. 15 — Quiescent-device current test circuit.

CD4032B, CD4038B Types

i

92¢5-24322

T 105 8] AMBIENT TEMPERATURE (Tp)®25°

. AMBIENT TEMPERATURE (Ta)=25°C THHTH e T
z + — S S o
2 anamamasamn: =
1 HHH 2 2
32 T | ]
g EeaunasaputrNles ~j0° ,
2 oLThoE 0 £ 8 :
iz UPPL T z
= = T T T =
Pt H e 5o, : s
2 T g |
& T : T Q1%
<& T H
W 4
=3 - H <
83 Tt 3
;a- Vv 8
§m,|0 e 10
ms 15V - v
H I a— 144
a l P = Bal L

} + i =4

1 1 |()2

20 2 46

Fig. 10 — Typical
f

20 4 60 80
LOAD CAPACITANCE (C|)—pF I

propagation delay times as a

%02 03 104 105

9205-30344 CLOCK INPUT FREQUENCY (fg)— kHz

92C5-30341
Fig. 11 — Typical dynamic power dissipation as a

(A, B, function of clock input frequency.

of load cap

carry reset or invert to SUM).

INPUTS
-]

(RN,

Fig.

—

Vss

Voo |
ouTPUTS INPUTS |
S
- Voo NOTE
o MEASURE INPUTS
° @ -] SEQUENTIALLY,

= il Vss TO BOTH Vpp AND Vgg
Lo = -~ CONNECT ALL UNUSED

INPUTS TO EITHER

NOTE:

TEST ANY COMBINATION
TS

OF INPU

92C5-27441R1

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 COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage
angles are 57 instead of 90° with respect to the

face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.

13 — Input voltage test circuit.

80—

70—

40—

Vss

Vop OR Vs

92¢s- 27402

Fig. 14 — Input current test circuit.

I_._ 4-10
(0.102-0.25

4)
70-78

(1.778~1.981)

CD4038BH are identical.

1
92CM-30343

Dimensions and pad layout for CD4032BH, dimensions and pad layout for
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CD4034B Types

COS/MOS 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 parallel data lines
synchronously with the positive transition
of the clock provided the A/S input is low.
If the A/S input is high the transfer is in-
dependent of the clock. The direction of
data flow is controlled by the A/B input.
When this signal is high the A data lines are
inputs (and B data lines are outputs); a low
A/B signal reverses the direction of data flow.

The AE input is an additional feature which
allows many registers to feed data to a
common bus. The A DATA lines are enabled
only when this signal is high.

Data storage through recirculation of data in
each register stage is accomplished by mak-
ing the A/B signal high and the AE signal
low.

150

sI
AE
A
A/S—
Prs—
L —

STEERING
LoGIC

Applications:

= Parallel Input/Parallel Output, < st
Parallel Input/Serial Output,

Serial Input/Parallel Output,

Serial Input/Serial Output Register

Shift right/shift left register

Shift right/shift left with parallel loading
Address register a8 X

Buffer register ) 92Cs-29108
Bus system register with enable parallel Functional Diagram

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)

Frequency and phase comparator

RN

A DATA LINES
8 DATA LINES

[ I B BN T

Features:

m Bidirectional parallel data input
m Parallel or serial inputs/paralle! outputs

m Asynchronous or synchronous parallel
data loading

2 Parallel data-input enable on A’ data
SERIAL OPERATION lines (3-state output)
A low P/S signal allows serial data to transfer m Data recirculation for register expansion

into the register synchronously with the
positive transition of the clock. The A/S in- Fully static operation dc-to-10 MHz (typ.)
put is internally disabled when the register is atVpp=10V

in the serial mode (asynchronous serial opera- ® Standardized, symmetrical output

tion is not allowed). characteristics
m 100% tested for quiescent current at 20 V

Multipackage register expansion

The serial data appears as output data on ® 5.V, 10-V, and 15-V parametric ratings
either the B lines (when A/B is high) or the ® Maximum input current of 1 uA at 18 V
A lines (when A/B is low and the AE signal over full package-temperature range;

is high). 100 nA at 18 V and 25°C

Noise margin (over full package-temperature
range):

1Vat VDD =5V
The CD4034B types are supplied in 24-lead 2VatVpp =10V
dual-in-line ceramic packages (D and F suf- 25VatVpp=15V
fixes), 24-lead dual-in-line plastic packages ® Meets all requirements of JEDEC Tentative
(E suffix), 24-lead ceramic flat packages (K Standard No. 13A, ‘Standard Specifications
suffix), and in chip form (H suffix). for Description of ‘B’ Series CMOS Devices'’

Register expansion can be accomplished by
simply cascading CD4034B packages.

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

(Voltages referenced to Vgg Terminal} . —0.5t0 +20 V
INPUT VOLTAGE RANGE, ALL INPUTS . -05to Vpp +0.5V
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 TYPE E) Derate Lmear|y at 12 mW/°C to 200 mW

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

For Tp = +100 to +125°C (PACKAGE TYPES D, F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)
OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPESD,F, H
PACKAGE TYPEE . .
STORAGE TEMPERATURE RANGE (Ts(g)
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 * 1/32 inch (1.59 * 0.79 mm) from case for 10's max. .

Derate Lmear!v at 12 mW/OC to 200 mW
100 mW

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

+265°C




CD4034B Types

RECOMMENDED OPERATING CONDITIONS at Ta= 259C, Except as Noted. “a" oR"B"

. . g - . rOvY DATA
For maximum reliability, nominal operating conditions should be selected so that WpUTS
operation is always within the following ranges:

TTHL “:un
Voo | LIMITS B S IR Vsl ni XTI
CHARACTERISTIC V) in. Nax. UNITS ovtuts | T T o,
Supply-Valtage Range (For T p = Full Package- 3 18 v
Temperature Range) 92¢5-20077
Data Setup Time, tg 5 160 - X i 3
Serial Data to Clock 10 60 _ ns Fig. 2 — Asynchronous operation propagation
15 20 delay time and transition time.
5 50 —
Parallel Data to Clock 10 30 - ns
15 20 — tecL—
5 350 - fnpat
Clock Pulse Width, tyy 10 140 - ns
15 80 _ weot*/ N 50%
5 2 sl I ——
t
Clock Input Frequency, fo 10 dc 5 MHz s s
15 7 OUTPUT
Clock Input Rise or Fall Time, t,CL, t;CL" 5,10, 15 - 15 s
"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. ¥ iNPUT REFERS 10 ANY OF THE "4'0% 151 DATA INPUTS, "aENABLE,

*¥ 1 SLn AND tsyy ARE SET-UP TIMES
92C€5-20078

Fig. 3 — Synchronous operation propagation
delay times, transition times, and
set-up times.

*
38 O >o——

S>>

N

AE
*
P/S O—Dc .
*
A/
s ccoox LML LML ULmummumuUrurue
CLs Vss

[ * INPUTS PROTECTED BY e L 1
COS/MOS PROTECTION 2]y I b
x NETWORK we

CLOCK()—| S0— cLm | S
9¢CS-<9I09RI SEP:? m m r—{
Fig.. 1 — Steering logic diagram. MM nnr
FLIP-FLOP TRUTH TABLE Q———f—‘——”—m‘
= INPUTS OUTPUT Pl ] morr
CLy CLs D Q o UL
o o N o W o W
_\_ \_ 0 0 P o B ipm il
v N 0 o Y o W ey N o o
~ Ve o INVALID wL UL
CONDITION o L1 nr
_./- .—/- X 0 Y e F e B n N |
e I e A N
N~ N 1 1 o Lnn

88
/ N 1 1 ‘ —
_\_ _/_ , NVALS e caa Lnes ane ouTRUTS __.l.%gsmw

CONDITI e

H Fig. 4 — Timing diagram.
1 = High Level 0= Low Level X =Don't Care
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CD4034B Types

STATIC ELECTRICAL CHARACTERISTICS

o U [ [AMBIENT TEMPERATURE (TA)*25°
LIMITS AT INDICATED TEMPERATURES (°C) N < }
€ T
CHARAC- CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages | { la‘ ;
TERISTIC Values at —40, +25, +85 Apply to E Package T £ * B THHH GATE-TO-SOURCE VOLTAGE (Ves =
z T
Vo |Vin|VoD i S| E :
v) (V) | (V)| —55 | —40 +85 |+1256 | Min. | Typ. |Max. z
) - 05| 5 5 5| 150] 150 — 0.04 5 s ov
Quiescent ]
Device - 0,10{ 10 10 10 300( 300 | — 0.04 10 uA 5
a
FU "‘7\’4“: - 0,15| 15 20 20 600 600 | — 0.04 20 3 TSy
ax. - T
b — 0,20} 20 100 100 [ 3000| 3000 [ — 0.08 | 100 . 1 !i : :
| 0.4 0,5 5| 0.64| 061 0.42| 0.36| 0.51 11 - DRAIN-TO-SOURCE VOLTAGEVDSI—V  piq susioms
Output Low Fig. 5 — Typical output low (sink)
:Sinkh)llQurrent 0.5 0,10| 10 1.6 1.5 1.1 09 1.3 26 — current characteristics.
oL V. 1.5 0,15} 15 4.2 4 2.8 24 34 6.8 | — AMBIENT TEMPERATURE (T5)225°
4. 5 —0.64|-0.61 | —0.42| 0. -0. -1 - A |«
Output High 6 0, 5 |-0.6 0.36 |-0.51 m -
(Source) 2.5 0,5 5 -2 —-1.8 -1.3|-1.15| —-1.6] -3.2 - B
\ CurrenF, 95 0,10 10 —16|] 158 —1.1] 09| —-13| -26 _ EIZ, GATE-TO-SOURCE VOLTAGE ( 15V HH
'on Min- 135 [o015| 15 | —4.2 4| —28| -24] —34| -88 £
. . —4. - -2. —2. -3. —6. - 3
\ Output Voltage:|— 0,5 5 0.05 — 0(0.05 E 7 lov
Low-Level, — 0,10 10 |- 0.05 — 0(0.05 3
VouMax. 10 15 | 15 0.05 - ofoos| | [E.
3 i
Output - 05| 5 4.95 4.95 5| — H .
\’:9:389; | _ 0,10 10 9.95 9.95 10 _ DRAIN-TO-SOURCE VOLTAGE (Vps)—V S
igh-Level, — Fig. 6 — Minimum output low (sink)
Von Min. 0,15 | 15 14.95 14.95) 15| — o
current characteristics.
| L : 0545 - 5 1.6 — — 1.5 DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
nput Low _ X - -
P 19 _ 10 3 _ — 31 - AMBIENT Tzwznnunsltsm-zs HIEOHHHH}
Voltage . i s s aa s s s as: <
V)L Max. 15135 15 4 2 GATE- RCE VOLTAGE s €
e _ — — v 3
j ; ki
Input High 0.54.5| - 5 35 3.5 - - %
Voltage, 19 T 7 7 -1 - °E
VinMin. 7038~ [ s 1 | -] - s g
- o3
| '",’I’;‘N?;';'e"‘ - loiglislzo1 | x01 | 1 | #1 | = [£10-5] 20.1| Al F
3-State E
Qutput H 3
Leakage 0,18 | 0,18 | 18 |t04 | 04 12 12 — |+10-4]| 0.4 pAl — : HEE e sismoes
Current Fig. 7 — Typical output high (source)
} louT Max. current characteristics.
} * All inputs except Aand B Lines. -
! [RVBIENT TEMPERATURE (Tl 25°C 111
DRAIN-TO-SOURCE VOLTAGE (Vps)—V Ix'g T {
-1s -10 - - Pg
T TENPERATURE (Tal-25°C SRR I EL 3
' ERARRRLAIR ARRRYARRAR AARERRLARE < z =§§ e
HH 1 Iy w3 Ty
| S I iz S0
HH-s 3 2 Ee i f
I 25
. = 3 c g
8 = 52 io
H 2 S
o P £ & et
= 10 20 30 40 50 60 I'll;' 80 9
,5 LOAD CAPACITANCE (C)—pF g2¢s-30152
E Fig. 10 — Typical propagation delay time as a
LT ° ° LOAD CAPAGITANCE (CU—pF f //'/ Dof chad P ;{A' [AiIB}/
9rcs 24322 243 parallel Data Input to paralle
Fig. 8 — Minimum output high (source) Fig. 9 — Typical ition time as a f i Data Output, synchronous or
current characteristics. of load capacitance. asynchronous] .
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ONE OF EIGHT S1AGES

Voo

PROTECTION NETWORK
ON ALL “A" AND"B"

DATA INPUTS a
~
SERIAL Vss
DATA

Vss

PROTECTION NETWORK | T
ON SERIAL DATA INPUT I L~ Q (TO NEXT STAGED)

| * N

_______________________ szcm-291i0R2

Fig. 11 — Register stage logic diagram (1 of 8 stages).
TRUTH TABLE FOR REGISTER INPUT-LEVELS AND
RESULTING REGISTER OPERATION
pn ]
Enable| P/S | A/B | A/S Operation*
0 0 0 X Serial Mode; Synch. Serial Data Input, A" Parallel Data Outputs

Disabled
0 0 1 X | Serial Mode; Synch. Serial Data Input, '‘B" Parallel Data Output
0 1 0 0 Parallel Mode; "’B”” Synch. Parallel Data Inputs, ““A’ Parallel Data
Outputs Disabled
Parallel Mode; “‘B” Asynch. Parallel Data Inputs, ‘A" Parallel Data
Outputs Disabled

Parallel Mode; ‘A"’ Parallel Data Inputs Disabled, /B’ Parallel Data
0 1 1 0 B R .
Outputs, Synch. Data Recirculation
Paralle! Mode; ““A" Parallel Data Inputs Disabled, ‘B Parallel Data
Outputs, Asynch. Data Recirculation

1 0 0 X | Serial Mode; Synch. Serial Data Input, “’A" Parallel Data Output

1 0 1 X | Serial Mode; Synch. Serial Data Input, “B" Parallel Data Output
Parallel Mode; ‘B Synch. Parallel Data Input, A" Parallel Data.

! ! 0 0 Output

1 1 0 ] Parallel Mode; ““B” Asynch. Parallel Data Input, “A" Parallel Data
Output

1 1 1 0 Parallel Mode; A" Synch. Parallel Data Input, “B" Paralle! Data
Output

1 1 1 1 Parallel Mode; ““A” Asynch. Parallel Data Input, B Parallel Data
QOutput

*Outputs change at positive transition of clock in the serial mode and when the A/S control input is “‘low’
in the parallel mode. During transfer from parallel to serial operation A/S should
remain low in order to prevent DS transfer into Flip Flops.

1 =HIGH LEVEL 0=LOW LEVEL X = DON'T CARE

CD4034B Types

'052 AMBIENT ITEMPERATURE (Ta)2sec [ t : ‘ 4
k3 i
HRn !
£10°, ; =
~ Ay T
o 7 T
i Ky
5 I ~ L)

2 TS
< 0t N o
A= =
§ «V" 4 _L‘ 0
* &
£ AV =
2 qu* A R ———cL
5103+ S ' b
e h . E .
w |
4 / |
102
4 4
1 0 102 !?Y ) lg‘ 10%
CLOCK FREQUENCY (fg)=kHz . 0
Fig. 12 — Typical dynamic power dissipation
as a fi jon of clock freq
Voo
500

In ,.FT

=Vss

92€5-30154

Fig..13 — Dynamic power dissipation
test circuit.

Voo

INPUTS

(oo

Ve
92¢5-27401R1

Fig. 14— Quiescent-device-current test circuit.

Voo

INPUTS
gl
Voo NOTE:

\_@__ MEASURE INPUTS
o SEQUENTIALLY,

-]
Vss -~ TO BOTH Vpp AND Vss:
b CONNECT ALL UNUSED
INPUTS TO EITHER
Voo R Vss:

Vss

92¢C5-27402

Fig. 15— Input-current test circuit.
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CD4034B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 259C; Input t,tg = 20 ns, V?D
C; =50pF, R; =200k INPUTS | | QureuTs
Vbbp LIMITS Vin - b
CHARACTERISTIC W) Min.] Typ. | Max. UNITS v:\,_, - Lo ,;@
i - ™~
Propagation Delay Time, tPHL. tPLH 5 — | 350 | 700 - s -
A(B) Parallel Data In to 10 - 120 | 240 ns N ANY COMBINATION
B(A) Parallel Data Out 15 - | 8 | 170 vss oF INPUTS
. . . 92CS-2744IR1
3-State Propagation Delay Time, tp| 7, tpHz, 5 - 200 400 Fig. 16 — Input-voltage test circuit.
A/Bor AE to “A"” QUT tpzL. tpzH 10 - 80 | 160 ns
15 — 60 | 120 Applications
5 - 100 | 200
Transition Time, tTHL tTLH 10 - 50 | 100 ns 1 HHHH T HHHH
15 - 40 80 ng_rlil.>_ st A PARALLEL ST A F‘ADT‘ATLLEL
Minimum Data Setup Time, tSU 5 — 80 160 Voo‘; :j: CD4034 E:: cDa034
Serial Data to Clock 10 - 30 60 ns o{cL B PARALLEL e B pARALLEL
15 - 20 40 prs N
Hlllu‘ﬁ‘ W esma
5 - 25 50
Parallel Data to Clock 10 - 15 30 ns e
15 — [ 10 | 20 .
Minimum High-Level Pulse Width, 1y 5 — | 175 | 350 Fig. 17 — 16-bit parallel in foarallel out,
AE, P/S, A/S 10 70 | 140 ns parallel in fserial out, serial in/
! ’ ) 15 - 40 80 parallel out, serial in/serial out
5 2 4 _ register.
Maximum Clock Frequency, foL 10 5 10 - MHz WENABLE
16 7 14 | - 1 jARARRNNI
AE__ AEN___
5 — 125 250 sszerAL >_J31 A PARALLEL st A ngxkl_zl_
Minimum Clock Pulse Width, tw 10 - 50 | 100 ns A8 54034 :j: cpa03a
15 — 35 70 =[ A/s"e"PARALLEL oL "B"Ps:#kLEL
Maximum Clock Ri Fall Time, t,CL, t;CL* 5,10,15 - - 15 ik e
o feof T e L i K l T T e
Input Capacitance, (Any Input) CiNn — — 5 7.5 pF SERIAL =
X *If more than one unit is cascaded, t, CL should be made less than or equal to the sum of the transition time ‘fi -

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

92¢5-19208R1

Fig. 18 — 16-bit serial in /gated parallel out

DOUBLE - BUS SYSTEM register.
(ENABLE INPUTS ON BOTH SIDES)
N | |
| : Lol ors AE l&— ] AE 23 . PIS AE j¢—>
| ' | fe—> < 1] i i | je—>
| MEMORY g 2 2l |2 2| x@ |2[¢*
| UNIT 3 W REG 3 > -+ 3| Ree |3 3| REG |3 &> T0 2nd
hand bl 4 4 4 a 4 14— |- BUS
: fe—s]5 i T 5 le—r st 05 5| N5 e [SYSTEM
| : cpa034 : : ¢p4034 : : 04034 :H
| le—ais 8 e 8 8 o), , lefe>
L | SI_A/B A/S CL st % oo st scL |-
Tt T
I [ S S
i 1 I A/B A/S CL SI A/B A/S CL ~ -
[ | P/s AE le— —»laE ersled |
le—s! | fe—> | | le—s)
: le—sl2 2 2 2 sl
| PERIPHERAL ® Y REG i 3 z REG B ARITHMETIC |
uNIT ‘8 ad ‘A 5 uNIT
| le—s{s 5 je—p- 5" s le—l |
le—»is 6 3 6 le—s
| S| coeoss 3 .| cosoze .
L Jlﬂ—b 8 8 8 8 |_
The ““A’" enable (AE) and A/B signals control all v 4 L L
combinations of transfer between the registers ey szcu-19197R1

and bus systems.
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Fig. 19 — Single- and double-bus systems.




SHIFT LEFT OUTPUT

CD4034B Types

'A‘ENAELE _ P S N S S N S )
St AE SemaL AE A PARALLEL OATA ——
Il
LEFT/ = PIS oaTA > ST
SHIFT = .
RIGHT ~——"A"PARALLEL DATA® ~———"A"PARALLEL DATA®| Vop +—{ A8 cos03
SHIFT_RIGHT —{ars
ouTPUT =
SHIFT 1 ] CLOCK >—+{ cL
’G‘ﬁ:} = 2E ) 2 prs  ~——— B PARALLEL DATA ———
sI Lsfsz
. L rec2 . coaoi6
coa03s 31, ¢ N €D4034 weice
cLock 1AL
1 ~——— N— STAGE SELECTION —~ eureuT
A/B | A/B | SHIFT 92051919981
PARRLLEL + J L1 | > LILILI LT eer iweuT
L = - -—————— . _ » 3 . . .. .
ENTRY s Fig. 21 — N-stage sfuft register with fixed serial
o output line.
AE
AE | = A PARALLEL DATA = AE | = A PARALLEL DATA = SAMPLE / HOLD
= = IR
IS REG.3 P/s REG. 4 AE 1 8
v ] AlS €D4034 v ars €04034 \——"A"PARALLEL DATA ——/
00 00 SERIAL DATA >——{sT
oL cL R
A/B_)=—B PARALLEL DATA—=8 A/B |=—B PARALLEL DATA—=8 Voo A/B CD4034
Freeeetst EEEEERE AIS >——pAls
CLOCK >——»{CL -
= - /— B"PARALLEL DATA ——\
92CM-19215R1

A “High” (“Low") on the shift Left/Shift
Right input allows serial data on the Shift
Left Input (Shift Right Input) to enter the
register on the positive transition of the
clock signal. A “high’ on the ""A"” Enable
Input disables the ““A’" paralle! data lines on
Reg. 1 and 2 and enables the “A" data lines
on registers 3 and 4 and allows parallel data

into registers 1 and 2. Other logic schemes

may be used in place of registers 3 and 4 for

parallel loading.

When parallel inputs are not used Reg. 3 and

4_and_associated logic are not required.

* Shift left input must be disabled during parallel
entry.

Fig. 20 — Shift right/shift left with parallel inputs.

99-107
(2.515-2.718)

TTITv T

[l

P/ >———J l
. TO DISPLAY ETC

92CS-(9214R!1

Fig. 22 — Sample and hold register—serial/
parallel in—parallel out.

0
S
5]

ol
I 2
E b 8
4 6=
2 g
=1 6 E
@ 7 o
s 8 «
"A" ENABLE 9
SERIAL INPUT CLOCK
A/B A/S
Vss P/S
TOP VIEW
9205207441
TERMINAL DIAGRAM
Di in par are in millimet and

4-10
(0.102-0252) L0 e

(3.760-3.962)

92CM-30155RI

are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (1 03 inch).

The photographs and dii of each COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage
angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.

Dimensions and pad layout for CD4034BH.




CD4035B Types

COS/MOS 4-Stage
Parallel In/Parallel Out
Shift Register

with J-K Serial Inputs and True/
Complement Outputs

High-Voltage Types (20-Volt Rating)

The RCA-CD4035B is a four-stage clocked
signal serial register with provision for syn-
chronous PARALLEL inputs to each stage
and SERIAL inputs to the first stage via
JK logic. Register stages 2, 3, and 4 are
coupled in a serial D flip-flop configuration
. when the register is in the serial mode
(PARALLEL/SERIAL control low).
Parallel entry into each register stage is per-
mitted when the PARALLEL/SERIAL con-
trol is high.

In the parallel or serial mode information is
transferred on positive clock transitions.
When the TRUE/COMPLEMENT control is
high, the true contents of the register are
available at the output terminals. When the
TRUE/COMPLEMENT control is low, the
outputs are the complements of the data in
the register. The TRUE/COMPLEMENT
control functions asynchronously with re-
spect to the CLOCK signal.

JK input logic is provided on the first stage
SERIAL input to minimize logic require-
ments particularly in counting and sequence-
generation applications.  With JK inputs
connected together, the first stage becomes
a D flip-flop. An asynchronous common
RESET is also provided.

The CD4035B types are supplied in 16-lead
hermeti¢ 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:

® 4-Stage clocked shift operation

® Synchronous parallel entry on all 4 stages

= JK inputs on first stage

u Asynchronous True/Complement control

on all outputs

Static flip-flop operation; Master-slave

configuration

Buffered inputs and outputs

High speed — 12 MHz (typ.) at Vpp =10V

100% tested for quiescent current at 20 V

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”

Applications:

® Counters, Registers
Arithmetic-unit registers
Shift-left — shift right registers
Serial-to-parallel/parallel-to-serial
conversions

Sequence generation

u Control circuits

Code conversion

FIRST STAGE TRUTH TABLE

OUTPUT LOW (SINK) CURRENT (1) —mA

PARALLEL IN

[SER i :
N g2
k]

4-STAGE REGISTER

7
prsI—]
T/ 2
2|
RESET 2

Vpp=16
Vss =8

Q,/8; @Y%, 03/03 04/84
T/C out
92CS - 29054RI

FUNCTIONAL DIAGRAM

AMBIENT TEMPERATURE (Ta)=25 *

&

GATE-TO-SOURCE

sEAAES

st

o<

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

Fig. 1 — Typical output low (sink)

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
(Voltages referénced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (P

):
For Tp = —40to +60°C (PACKAGE TJ)PE E) .
For Tp =+60to +85 C (PACKAGE TYPE E) .

ta-1 (INPUTS) 1n (OUTPUTS) current characteristics.
cL J K R | ap-1 Qn
_/_ 0| X [} o o AMBIENT TEMPERATURE (T3)225°
_/'_ ] x [} [ | <
v
/T x|o]o | 4 3
/ 1o} 0| an Tn-t MOSE = s GATE - TO-SOURCE VOLTAGE (Vos)+15V 1111
£
/x| 1| o ' 1 g
3
\_[ x| x| o] an Qn-1 §1. Hio
b3 x| x ! X o z
S
I
2
2
5 2!
° H
H
5 5
DRAIN-TO-SOURCE VOLTAGE (Vps)—V
s2cs-20319m
Fig. 2 — Minimum output low (sink)
current characteristics.
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
=I5 -0 -
(AMBIENT TEMPERATURE (Ta)*25 *CHH
.. —05t0+20V b PR
GATE: VOLTAGE ( s
—05toVpp t05V
+ o
. *10mA M0
e 500 mW
Derate Linearly at 12 mW/ C to 200 mW T
500 mW

For Tp = —65 to +100°°C (PACKAGE.TYPES D, F)
For Tp =+100to +1256 C (PACKAGE TYPES D, F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

OPERATING-TEMPERATURE RANGE (TA);
PACKAGE TYPES D, F, H R
PACKAGETYPEE . . . . . .

STORAGE TEMPERATURE RANGE (T, )

LEAD TEMPERATURE (DURING SOLDERING):

Derate Linearly at 12 mW/°C to 200 mW

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

°
-565 to +125°C
—40 to +85°C
—65 to +150 C

+265°C

QUTPUT HIGH (SOURCE) CURRENT (L oy} —mA

92¢5- 2432083

Fig. 3 — Typical output high (source)
current characteristics.




5
»*
Kf
cLoc! q i

Voo

Vss

* ALL INPUTS ARE PROTECTED
BY COS/MOS PROTECTION
NETWORK

AMBIENT TEMPERATURE
rh

CD4035B Types

DRAIN-TO-SOURCE VOLTAGE (Vps)—V
15

1
T
T
T

o

VARALLEL/é—{>(‘, {
SERIAL T
CONTROL
T T
T LN
* T T
> T
TRUE/
COMPLEMENT

P/S*0SERIAL MODE.
T/C=I=TRUE OUTPUTS

1]

Fig. 4 — Logic diagram.

K

= Qi/ai

92CL-29088

RECOMMENDED OPERATING CONDITIONS at Ty = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

OUTPUT HIGH (SOURCE) CURRENT(LOH)=mA

9252432182

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

TRANSITION TIME (ttHL tTLH)—nS

AMBIENT TEMPERATURE (Tp)=25°

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

Fig. 6 — Typical transition time as a function of
load capacitance.

AMBIENT TEMPERATURE (T4 )=25°C
OCKED OPERATION

t
1T —
LTAGE (VpD) *5 ¥ _,_—iE
B T

PROPAGATION DELAY TIME (1pnL,1pLu)—ns

CHARACTERISTIC Vpp LIMITS UNITS :
(V) MIN. | MAX. 100) =7
Supply-Voltage Range (For T p = Full 3 18 Y T
Package-Temperature Range) =
T . 20 60 80 100
Data Eetup Time, ts: 5 220 - LOAD  CAPACITANCE (CLI=pF .00 .o,
J/K Lines 10 80 - ns
15 60 - . . .
Fig. 7 — Typical propagation delay times as a func-
5 140 - tion of load capacitance (Q output).
Parallel-In Lines 10 50 - ns 5 seaRamannanauann:
~ AMBIENT TEMPERATURE (Tp)=25°C [ TTTTITT T T
15 40 - ¥ | Loap capaciTance (c)=50pF R
I SusuRREBensanEaRE ! =
5 200 - 3 B e
Clock Pulse Width, tyy 10 90 - ns 3 .
15 60 — . - L
5 2 £ : o
Clock Input Frequency, fo 10 dc 6 MHz H 3‘
15 8 = :
5 - 15 d
Clock Rise or Fall Time, t,CL, t;CL: 10 - 15 us E
15 - 15 z £
5 250 _ o T 5 20
Reset Pulse Width, ty 10 110 - ns SUPPLY VOLTAGE (Voo =V g5¢5-30362
15 80 — Fig. 8 — Typical maximum clock input frequency

as a function of supply voltage.
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CD4035B Types

STATIC ELECTRICAL CHARACTERISTICS 10°8|AMBIENT TEMPERATURE (Tq )+ 25°C
LIMITS AT INDICATED TEMPERATURES (°C) 2 T‘
105
CHARAC- CONDITIONS Values at -55, +25, +125 Apply to D,F,H Packages | | H ° Ny
TERISTIC Values at —40, +25, +85 Apply to E Package T s TT Y,
] ’C‘QQ/*"7\°A
Vo [ Vin|VDD *25 S| |Ewe AL
(v) (V) [ (V)| —55 | —40 +85 [+125 |Min. | Typ. |Max. 2 W - IS y
& e
) - 05| s 5 5| 150 150 | — 004| 5 g : 5
Quiescent 2 O P
Device - 0,10| 10 10 10 300 300( — 0.04| 10 WA § s T e
Current, _ 0,15 15 20 20 600] 600 — 0.04 | 20 2 TN
15D Max. ¥: IS
- 0,20| 20 | 100| 100 | 3000| 3000 | — 0.08 | 100 i 0 102 f03° * $%04% T *R0s
CLOCK INPUT FREQUENCY ( 'cL)—lle 92Cs- 30364
0.4 05| 5| 0.64] 0.61 0.42( 0.36| 0.51 1 - Fig. 9 — Typical dynamic power dissipation a5
Output Low - '
(Sink) Current| 0.5 0,10{ 10 16 15 11 0.9 13| 26 _ function of clock input frequency.
loL Min. 15 |o015| 15| 42| 4| 28| 24| 34| 68| - .
(D)
. ~0.64|-061 | —0.42|-0.36 |- 1| = [mA
Output High 4.6 0,5 5 0.64| -0.61 0.42]-0.36 | -0.51 1 m
(Source) 2.5 05| 5 -2 -18| -13|-115| —16| -32| - w0k ()
0 0.14F
Current, 95 |010| 10| 16| -15| —11| 09| 13| —26] - g i
in.
OH 135 0,15| 15 -4.2 -4 -28| -24] -34| -68]| - — 6
c, o
ﬁ— 2 15 —
Output Voltage:}—— 05 5 0.05 _ 01005 FULSE —1 3 4 L
Low-Level, . {o10] 10 0.05 . 0]0.05 =L
Vo Max. - 0,15 15 0.05 - 0]00s] SEE s
7 10
Output - 05| 5 4.95 4.95 5[ - 18 °
Voltage: 95 _ 4
High-Level, 010} 10 9. 9.95 - 10 L 'PGI_'_pzq_a_ 92Cs-30365
Von Min. 0,15 15 14.95 14.95 15| -
5 T Fig. 10 — Dynamic power dissipation test circuit.
0545 5 1. ; S
Input Low
Voltage 1.9 10 3 B _ -
ViLMax. 115135 15 4 - 4l y '
Voo
Input High 0.54.5 5 35 35 - - > INPUTS
Voltage, 1,9 - 10 7 7 - - Vss
ViHMino 535 - |15 1 nl - | -
Input Current 018 |18 |01 | x00 | #1 | £1 | = [£1075]|+0.1[uA
||N Max.
(op)
. X
s2c5- 214011
Fig. 11 — Quiescent-device current test circuit.
LEFT
9 10 ] e O,
L[ P PI-2 | PI-3 PI-4
LEFT/RIGHT —— P/S
4
v, RIGHT v
¥ ¥ s —4ss
v " T INPUZS | cLock—3cL cD4035
™ - > Voo -] NOTE: 2
&, - . TRUE/COMPL——{T/C
v 3] - @ O — SEaUENTALLY, | reser—21n
e - L 2+ Vss - O BOTH Vpp AND Vgg: Q Q2 Q Q4
CONNECT ALL UNUSED
. INPUTS TOEITHER - LEFT o 1 15 14 13 OR'G"T
\}ss nm'Tst.s' ANY COMBINATION l Vop OR Vgs- AR TRUE /COMP. CONTROL IN TRUE MODE AR
OF INPUTS Vss
92C5-27441R1 92¢5-27402 92CS-19974R|
Fig. 12 — Input-voltage test circuit. ) Fig. 13 — Input-current test circuit. Fig. 14 — shift left/shift right register.
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Q, 02 Q3 Q4
=) prs
CARRY
FORWARD
Voo
—Q rI-2
PI-3

iUsing Couleur’s Technique (BIDEC)*, a
binary number (most significant bit, MSB)
first is shifted and processed, such that the
BCD equivalent is obtained when the last
binary bit is clocked into the register. The
CD4035B, with the correct conversion
logic, can also be used as a BCD-to-binary
converter.

A The basic rule is: If a 4 or less is in a decade,
shift with the next clock pulse; if a 5 or greater
is in a decade, add 3 and then shift at the next
clock pulse., For more information refer to
“IRE  TRANSACTIONS ON ELECTRONIC
COMPUTERS", Dec. 1958, Pages 313-316.

Fig. 15 — BIDEC logic.

Voo
b o e L
.| Pr1 PI-2 PL-3 PI-4
Prs
2 T/C
v cpso3s
4 o 4-STAGE REGISTER
— 3z
~la
Q 0 Q3 04
7 1:5 |I4 B
[
as
35
12 %
co40i2 0ddoz e
\ . CONTROL
1
S01112 S0Mm2
I/ 2 —
04002 D40I2 e
13 5 04030
! 3

5,
. 172
CD4030
6

Fig. 16(a) — Double sequence generator.

92CS-19973R1

DYNAMIC ELECTRICAL CHARACTERISTICS
At T4 =25°C, Input t,, t= 20 ns, C; =50 pF, Ry =200 kS

CDA4035B Types

TEST
CONDITIONS LIMITS
CHARACTERISTICS
Vbp UNITS
(V) Min. Typ. | Max.
CLOCKED OPERATION
P ion Delav Ti 5 — 250 500
ropagation Delay Time:
tpHL tPLH 10 - 100 200 ns
15 - 75 150
» . 5 — 100 200
Transition Time: 10 — 50 100 ns
TTHL- 'TTLH
15 - 40 80
5 = 100 200
Minimum Clock Pulse Width, tyy 10 — 45 90 ns
15 - 30 60
. " % 5,10,
Clock Rise or Fall Time, t,CL, t;CL 15 - - 15 us
o . 5 - 110 220
Mmlnlun? Setup Time: 10 — 20 80 s
J/K Lines
15 - 30 60
5 = 70 140
Parallel-In-Lines 10 — 25 50 ns
15 - 20 40
5 2 4 -
Maximum Clock Frequency, fc| 10 6 12 — MHz
15 8 16 =
Input Capacitance, Cyy Any Input - 5 7.5 pF
RESET OPERATION
o on Delay Ti 5 ~ 230 | 460
ropagation Delay Time: 10 _ 100 200 ns
PHL. tPLH
15 - 80 160
5 = 125 250
Minimum Reset Pulse Width, ty 10 - 56 | 110 ns
15 — 40 40
*1f 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.
Control = E = [+] 1
Q, Q; a3 Qg Q; Q; Q3 Qg
A B c D A B c D
0o o o o 15 1 1 1 1
101 4} o o 14 0 1 1 1
2 0 1 [ o 13 1 o 1 1
5 1 1} 1 o 10 0 1 o 1
10 0 1 o 1 5 1 (] 1 [
4 0 o 1 o 1 1 1 o 1
9 1 o 4} 1 6 0 1 1 o
31 1 3} o 12 0 (] 1 1
6 0 1 1 o 9 1 [ o 1
13 1 1} 1 1 2 0 1 o (]
1 1 1 o 1 4 0 o 1 o
71 1 1 1] 8 0 1] o 1
14 0 1 1 1 11 4} o o
12 0 o 1 1 31 1 o o
8 0 o o 1 71 1 1 o

Using a control line (E) two different state sequences can be generated.

For example, suppose the fallowing two sequences are desired on

command (control line E)

Fig. 16(b) — State sequences.
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CD4035B Types

PI-t PI-2 PI-3 PI-4|

o] o n |z|
7[ P~ P2 P13 Pl-4 7
P/S P/S
cLockO- Sleu d L
4 al
CARRY | cpeo3s —1 CD4035
INPUT ?_3|% UNITS REGISTER T 3]z  TENS REGISTER
2
e /e : VWO—ZM:
5 s
ReseTO- R a1 02 a3 a4 R o a
IEEEEEER T s
. I [sco
UNITS
out
/s
CARRY
BCD UNITS FORWARD
(BIDEC LOGIC)
FIG.7 FIG. 7
PI-2 PI-2
_ T pI-
oS | P13 19 1-3
REGISTER| pI-4 REGISTER | PI-4

L— 4-10
(0.102-0.254)

BCD TENS
(BIDEC LOGIC)

CARRY
T0
FOﬁVIARE NEXT

DECADE

Fig. 17 — Binary-to-BCD converter.

89- 97
! (2.261-2.463)

Dimensions and pad layout for CD4035BH.

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).
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92CM-30366
The photographs and dir represent
a chip when it is part of the wafer. When the
wafer is cut into chips, the cleavage angles
are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated
chip is actually 7 mils (0.17 mm) larger
in both dimensions.

92CS-19971R2

TERMINAL DIAGRAM
Top View

Q1/Gi—

TRUE /COMP. —
K—

93—

RESET —
cLock —
prs—

vss—




COS/MOS Quad

True/Complement Buffer

High Voltage Types (20-Volt Rating)

The RCA-CD4041UB types are quad true/
complement buffers consisting of n- and
p-channel units having low channel resistance
and high current (sourcing and sinking)
capability. The CD4041UB is intended for
use as a buffer, line driver, or COS/MOS-
to-TTL driver. It can be used as an ultra-low
power resistor-network driver for A/D and
D/A conversion, as a transmission-line driver,
and in other applications where high noise
‘immunity and low-power dissipation-are pri-
mary design requirements.

The CD4041UB types are suppliedin 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 TYPE E)
For T = +60 to +85°C (PACKAGE TYPE E)

For Ta = —55 to +100°C (PACKAGE TYPES D,F)

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

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

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

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

RECOMMENDED OPERATING CONDITIONS

CD4041UB Types

Features: R |
®  Balanced sink and source current; approximately 4 times A T €
standard “’B” drive 2.
®  Equalized delay to true and complement outputs Fed
®  100% tested for quiescent current at 20 V 8" RN
®  Maximum input current of 1 uA at 18 V over o8
full package temperature range; 100 nA at el
18 V and 25°C
® 5.V, 10-V, and 15-V parametric ratings E p ®«
® Meets all requirements of JEDEC Tentative 5
Standard No. 13A, “Standard Specifications . L=c
for Description of ‘B’ Series CMOS Devices’” ) (n
M:=D
I2N
Vss*? No
Applications: Vposi4 92¢5-20034RI
®  High current source/sink driver
® COS/MOS-to-DTL/TTL Converter Buffer
m  Display driver
. E=A Voo
®  MOS clock driver F:R )
® Resistor network driver - nD
(Ladder or weighted R) HeT: c
u  Buffer 8 L=c
. . Vss K=C
®  Transmission line driver

—0.5t0 +20 V
—05to Vpp +0.5 V
. +10mA

. 500 mW
Derate Lmearly at 12 mW/OC to 200 mW
. 500 mwW
Derate Lmearly at 12 mW/OC to 200 mW

100 mW
—55 to +125°C

—40 to +85°C
—65 to +150°C

+265°C

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

operation is always within the following range:

CHARACTERISTIC LIMITS UNITS
Min. Max.
Supply-Voltage Range (For Ta=Full Package-
Temperature Range) 3 18 Vv

92Cs-20755R1

TOP VIEW
TERMINAL ASSIGNMENT
Voo Voo Voo
o W
Vss Vss
Vss Voo

1

ALI. INPUTS PROTECTED
Y COS/MOS INPUT
PROTECYK}N NETWORK

WLEMENT

i

Voo
Vss
92C5-27336

Fig.1 — Schematic diagram 1 of 4 buffers.

DRAIN TO SOURCE VOLTAGE (VDS) -V

AMBIENT TEMPERATURE (1a)=25°C H-HHHHHHHHH AMBIENT TEMPERATURE (TA)*25°C HF HHHTF
I ia st casamansasass v } SN
T A e AMBIENT TEMPERATURE (TA)'ZS'C H
R e e NS EM A= a1 A, :
< GATE-TO-SOURCE VOLTAGE (Vgs)=15 V [~ 1] ‘E FH R 1 JRas L 0
€ T | H o8
I T =, IS ESEE RS SERRE SRR NN T = HH
LS i 2 SE3RRAAE RS ARG RRASAARY <
5 At 1 - VOLTAGE (Vgs)=I5 V. 25, VOLTAGE (Vgs)* -5 £
= 5 - T 4
p : = : k3
A E S
&
S
= 0%
3 S &
E K] 10 : H
1 = 1
I~ > 5
2 = - H
= 5 =
2 o 1 a
© u 5V -5V 5
H 2 T o ]
i L i
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vpg)—V it

9205-27537R1

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

9205-27538R1

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

92¢s- 275391

Fig.4 — Typical output high (source) current
characteristics.
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CD4041UB Types

STATIC ELECTRICAL CHARACTERISTICS

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

8 -7 -6 -5 -4 - -1
5°C 1117
LIMITS AT INDICATED TEMPERATURES (°C) =
CHARAC- Values at —55,+25,+125 Apply to D, F,H Pkgs. «
CONDITIONS Values at —40,+25,+85 Apply to E Pkgs. UNITS i
TERISTIC 3
Vo Vin | VoD +25 30
v) (V)| (V)| -55 | —40 | +85 | +125 | Min. Typ. | Max. ]
Quiescent — 0,5 5 1 1 30 30 — 0.02 1 ‘og
Device — 0,10] 10 2 2 60 60 — 0.02 2 A =
Current - 0,15 15 4 4 120 | 120 - 0.02 4 u §
Ipp Max. — [020] 20 | 20 | 20 | 600 | 600 | — | 0.04 | 20 i 3
Output Low i H
(Sink) 04 {05 5 | 21 (18 [144 |12 |16 | 32 | = ) - )
Current, 05 |010] 10 | 625 | 56 | 45 [35 | 5 | 10 | - B ot vigh (source)
. . : R - - - current characteristics.
I Min. 1.5 0,15| 15 24 23 17 13 19 38 — mA
Output High 4.6 0,5 5 —2.1(-18 [-144|-12 | -16] 3.2 | —
(Source) 25 | 05| 5 | 84 |-67] 54|46 64]-128] — e riesaliei o
Current, 95 |0,10] 10 | 6.25| 56| 45|-35] 6 [ —10 | — e
loiMin. [ 135 [015[ 15 | —24 [—23 | —17 [—13 | —19 | 38 | — 2 o s
] [\
Output Volt- ! H Lo o
age: - 05| 5 0.05 - 0 0.05 EIRE: ujﬁ_ ;
Low-Level, — 0,10 10 0.05 - 0 0.05 = bEeTT t H
. — [o15] 15 0.05 - 0 [0.05 s R T
Vor Max v M EsE: 1
Output Volt- S
age: - lo5]| 5 495 495 | 5 - e
High-Level, — 0,101 10 9.95 9.95 10 — L
Vgp Min. — lo1s| 15 14.95 495 15 | — Cono capaciTanGe mer
Input Low 054.5 — 5 1 — — 1 Fig.6 — Typical propagation delay time
Voltage, 19 — 10 2 — — 2 vs. load capacitance.
Vi Max. [15135] — | 15 25 — | = [25
' t H h O 5 4 5 5 4 4 V AMBIENT TEMPERATURE (Ta)*25°C
nput Hig .5,4. — — e : HHHHH
Voltage, 1,9 — 10 8 8 — — .
VigMin. [15135] — | 15 125 126 | - | - L
Input l;
Current, — |08 18 [ 0.1 {201 | *1 [ *1 — |#1075 (201 | pA H
I Max. |
g BRI
: 1o
o T
o 20 0 8 70 0 80 160
DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C, Input t,,t¢ =20 ns, LOAD CAPACITANCE (CL) ot .
CL =50 pF, RL = 200 k2 Fig.7 — Typical transition time vs.
load capacitance.
ALL TYPES
CONDITIONS LIMITS SUPPLY VOLTAGE (Vpp)*I5V
CHARACTERISTIC UNITS
Vbp
Volts Typ. Max.
Propagation Delay Time: 5 60 120 T E o>
tPHL, 10 35 70 ns g ausENT TEwPERATIRE
tPLH 15 25 50 2
5 40 80 .g-
Transition Time (THL. 10 20 40 ns % H P
TLH 15 | 15 | 30 2
Input Capacitance CIN Any input 15 225 pF

162

2 i« i

[
INPUT VOLTAGE (V) -V 92¢8-20048

Fig.8 — Minimum and maximum transfer
characteristics — true output.
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23 s 5 15 1o A == 00 OR Vs
INPUT VOLTAGE (Vg )=V ¢ - H
1 92CS - 28636R!1 b / / r 92CS - 27400R1 ‘
: AN HE 1 H ) -
Fig.9 — Minimum and maximum transfer ps o r 107 Fig.13 — Input voltage test circuit.
characteristics — complement output, FREQUENCY (1) Hz
92¢5-20050
Fig.11 — Typical power dissipation vs
frequency per output pair.
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£ Vi Voo
g INPUTS f
E " I Vpp*5V, f*100 kHz V%s INPUTS
a Voo - NOTE:
: N, () > MEASURE INPUTS
. ° SEQUENTIALLY,
Z o Vss - T0 BOTH Vpp AND Vss:
: - CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg+
[T [T ] & o0 Vs
10 102 103 104 103 108 Vss
INPUT RISE 8 FALL TIME —ns a2cs- 200881 Vss 92C5- 27401R) 92cs-27402
Fig. 10 — Typical power dissipation vs. input Fig.12 — Quiescent device current test circuit. Fig.14 — Input-leakage-current test circuit. .
rise & fall time per output pair. i
Dimensions and pad layout for the CD4041UBH '
82
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Dimensions in parentheses are in millimeters and are l
€0 1 derived from the basic inch dimengions as indicated i
