CD4000-Series Ratings and Classifications

Absclute Maximum Ratings Reliability Information

DC Supply Voltage Range, (Vpp) -+ - . cv v veevens ~-0.5Vto +20V  Thermal Resistance 8ja 9ic
(Voltage Reterenced to Vgg Terminals) Ceramic DIP Package .............. 280C/W TBDOC/W

Flatpack Package ..........c...c... 220C/W TBDOC/W

Maximum Package Power Dissipation (Pp) at +1250C
For Ta = -559C to +100°C (Package Types D,F,K) ..... 500W

Input Voltage Range, All Inputs ..

DCinput Current, AnyCOnelnput. .. ...........ociiuann,

i -550 0
Operating Temperature I:!(ar;ige (TA) «eeeveennn 550C to +1250C ForTa = +1009C to +1259C (Package Types D, F, K). .. . Derate
Package Types D, F;, K, Linearity at 12mW/OC to 200mW
_g50 ¢!
Storage Temperature Range (TSTG) ...-...... 659C to +150°C Device Dissipation Per Output Transistor ............... 100mW
Lead Temperature (During Soldering) .................. +2B5°C For Tp = Full Package Temperature Range (All Package Types)

At Distance 1/16 = 1/32 Inch (1.59mm £ 0.79mm) from case for

A Junction Temperature . ... ....cieivrieiiiaereceraen.n +1750C
10s Maximum

Recommended Operating Conditions

For reliabili inal op ing cor should be selected so that operation is always within the follawing ranges:

SupplyVoltageRange...............coovnn e 3V Min, 18V Max
(For Ta = Full Package Temperature Range)

Device Classification for Leakage Current

The table below classifies the levels of device leakage as which apply to a specific device type, consult the standard
SSI, MSI-1 and MSI-2. In order to determine the limits DC electrical characteristics chart.

CLASSIFICATION ACCORDING TO CIRCUIT COMPLEXITY

BUFFERS/FLIP-FLOPS/
GATES/ LATCHES/MULTILEVEL
INVERTERS (SSI) GATES (MSI-1) COMPLEX LOGIC (MSI-2)
CD4000B CD400SUB* CD4085B CD40068 CD4060B CD4556B
CD40018B CD4010B CD4086B CD4008B CD4063B CD4585B
CD4002B CD4013B CD4093B* CD40148 CDA4067B* CD47248
CD4007UB CD4019B CD4095B CD40158 CD4076B CD145388
CD4011B CD4027B CD4096B CD4017B CD4089B CDA40100B
CD40128B CD40308 CD4098B CD40188 CD4094B CD40101B
CD4016B* CD4041UB* CD4502B* CD40208 CD4097B* CD401028
CD4023B CD4042B CD4503B* CD40218 CD4099B CD40103B
CD4025B CD4043B CD40108B* CD40228 CD4508B CD40104B8
CD40488B CD4044B CD40107B* CD4024B CD45108 CD401058
CD4066B* CD4047B CD40109B* CD4026B CD4511B* CD401088
CD40688B CD40490UB* CD401478B CD40288 CD45128 CD401108*
CD4069UB CD40508 CD401748 CD40298B CD45148 CD401608
CD40718 CD40708 CD401758 CD40318* CD45158 CD401618
CD40728 CD4077B CD402578 CD4033B CD4516B CD40162B
CD40738 CD4034B CD4517B CD40163B
CD4075B CD40358 CD4518B CD401818
CD4078B CD40408 CD45208 CD40182B
CD40818B CD4046B* CD4527B CD401928B
CD4082B CD4051B* CD4532B CD40193B
CD40528* CD4536B CD401948B
CD4053B* CD45558 CD402088B

* indicates type for which, because of design requirements, one or mare slatic characteristics differ fram the standardized data.
These differences are defined in separate DC Electrical Characteristics charts.
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Radiation Hardened High Reliability ICs

Radiation Resistant CD4000-Series

Harris radiation hardened CD4000-series CMOS
integrated circuits tested to withstand total ionizing
radiation dosages of 1 x 105 rads (Si) — R-suffix
types, and 1 x 106 rads (Si) — H-suffix types. These
radiation tolerances are achieved by special process
controls imposed during wafer fabrication.

Harris radiation hardened types may be screened to
Mil-M-38510 Class S and to leve! /MS. The specified
levels of radiation resistance are verified per Table V
group E subgroup 2 of Method 5005 and tested
according to Method 1019 of Mil-Std-883. Four elec-
trically good packaged samples from each wafer, one
from each quadrant, are exposed in a Cobalt 60
source for a time period corresponding to the
specified total dose. The samples are then electrically
tested within one hour after exposure for threshold
voltage, threshold voitage delta, Ipp leakage current,
and functionality. Propagation delay is also measured
for 38510 tested product.
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TYPICAL THRESHOLD VOLTAGE VARIATIONS OF HARRIS
MEGARAD CD4000-SERIES CMOS INTEGRATED CIRCUITS
AS A FUNCTION OF TOTAL DOSE GAMMA RADIATION

RADIATION RESISTANT CD4000-SERIES CMOS ICs
Post Radiation Test Criteria — Maximum Limits for Ipp, (VDD = 18V for B-Series Types or 15V for A-Series Types)

Ipp {MAX) Ipp (MAX) Ipp (MAX) Ipp (MAX)

TYPE pA TYPE uA TYPE pA TYPE uA
CD4000 25 CD4040 25 CD4078 25 CD4555 25
CD4001 25 CD4041 75 CD4081 25 CD4556 25
CD4002 25 CD4042 7.5 CD4082 25 CD4585 25
CD4006 25 CD4043 7.5 CD4085 2.5 CD4724 25
CD4007 25 CD4044 7.5 CD4086 25 CD40100 25
CD4008 25 CD4046 25 CD4089 25 CD40101 25
CD4009 7.5 CD4047 25 CD4093 7.5 CD40102 25
CD4010 7.5 CD4048 75 CD4094 25 CD40103 25
CD4011 25 CD4049 75 CD4095 75 CD40104 25
CD4012 25 CD4050 75 CD4096 7.5 CD40105 25
CD4013 75 CD4051 25 CD4097 25 CD40106 75
CD4014 25 CD4052 25 CD4098 7.5 CcD40107 75
CD4015 25 CD4053 25 CD4099 25 CD40108 25
CD4016 2.5 CD4060 25 CD4502 7.5 CD40109* 7.5
CD4017 25 CD4063 25 CD4503 75 CD40147 25
CD4018 25 CD4066 25 CD4504 7.5 CD40160 25
CD4019 75 CD4067 25 CD4508 25 CD40161 25
CD4020 25 CD4068 7.5 CD4510 25 CD40162 25
CD4021 25 CD4069 25 CD4511 25 CD40163 25
CD4022 25 CD4070 2.5 CcD4512 25 CD40174 75
CD4023 25 CD4071 25 CcD4514 25 CD40175 75
CD4024 25 CD4072 25 CD4515 25 CD40181 25
CD4025 25 CD4073 25 CD4516 25 CD40182 25
CD4026 25 CD4075 25 CD4517 25 CD40192 25
CD4027 7.5 CD4076 25 CD4518 25 CD40193 25
CD4028 25 CD4077 2.5 CD4520 25 CD40194 25
CD4029 25 CD4527 25 CD40208 25
CD4030 7.5 CD4532 25 CD40257 75
CD4031 25 CD4536 25
CD4033 25
CD4034 25
CD4035 25

Post Radiation Threshold Voltage Test Criteria (Vpp = 10V; | = Constant 10pA)

N Threshold = 0.2V min
P Threshold = 2.8V max

*P Threshold = 3.5V max CD40109 and 40106

AP Threshold = 1.0V max
AN Threshold = 1.0V max

12-219

LOGIC CIRCUITS




Radiation Hardened High Reliability ICs

Radiation Hardness Assurance Testing
CD4000-Series Total Dose Testing Procedures
* Class S Wafer Sampling

» Test Four Samples (High-Rel Visual Rejects)

» One From Each Quadrant of Wafer
» Reject If Any One Sample Fails

* Class B Inspection Lot Sampling

» LT PD = 20, 11/0

18/1

CD4000-SERIES POST RADIATION TESTS

SYMBOL CHARACTERISTIC JAN LIMIT NONJAN LIMIT VOLTAGE
VIN N Threshold Voltage 0.3V Min 0.2V Min 1oV
Vip P Threshold Voltage 2.8V Max 2.8V Max 10V
AVt Delta Threshold Voltage 1.4V Max 1.0V Max 10v

iss Quiescent Current 100 x Max 100 x Max 18v
CD4000B-Series Pre-Rad Value Pre-Rad Value
TPLH» Propagation Delay 1.35 x Max 5V*
TPHL Pre-Rad Value

* Worst case tes condition

Radiation Resistant CD4000 Series
SCREENING LEVELS FOR HARRIS HIGH RELIABILITY RADIATION RESISTANT CD4000-SERIES CMOS ICs

SCREENING LEVELS

l APPLICATION

DESCRIPTION

PACKAGED DEVICES (D, F, K OR J SUFFIX)

Class S with SEM Inspection and Aerospace and For devices intended for use where mainten-
Condition A Precap Visual Inspection Missiles ance and replacement are difficult and
/MSR + Radiation Hardened to 105 Rads (Si) reliability is imperative
/MSH +Radiation Hardened to 106 Rads (Si)
CHIPS (H SUFFIX)
SEM Inspection and Condition A Visual Aerospace and For hybrid applications where mainten-
Inspection Missiles ance and replacement are extremely difficult
/SR + Radiation Hardened to to 105 Rads (Si) and reliability is imperative
/SH + Radiation Hardened to to 106 Rads (Si)
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Radiation Hardened High Reliability ICs

CD4000-Series CMOS ICs

Transient Radiation Resistance

Samples of CD4000-series devices representing all
levels of circuit complexity have been characterized
for transient radiation effects. The data indicate the
ranges of occurence of ‘upset, latchup and
survivability as a function of radiation dose rate.

SURVIVABILITY
LATGH UP
UPSET
108 102 1010 1011 1012 1013

RADIATION DOSE RATE - RAD(Si)} /SEC

EFFECTS OF TRANSIENT RADIATION (106 RADS (Si) ON
CDA4000-SERIES INTEGRATED CIRCUITS
(ALUMINUM GATE CMOS ON BULK SILICON)

Latchup

Latchup occurs because of the presence of inherent
bipolar SCR structures in bulk CMOS devices. In
normal operation, the parasitic bipolar SCR remains
inactive. The device is said to be in the latchup state
when the parasitic SCR structures become activated,
thereby creating a low impedance path from Vpp to
Vgg. In the “ON” condition, the SCR can conduct
heavily at low voltages. Latchup may be induced by
the resultant photocurrents of high intensity transient
ionizing radiation or by applying excessive voltage.
Once turned on, the SCR can be rendered dormant
again only by removing the power supply. Burn-out of
the device may result if the current is not limited in
some way.

The region of occurance of the latch condition in
CMOS ICs under high intensity transient radiation is
quite wide. Only two known device types latch below
the 1 x 109 RAD (Si)/s level. A significant number of
device types do not latch above dose rates of 1 x
1011 RADs (Si)/s.

Latchup Protection

Latchup protection in bulk CMOS devices can be
achieved by taking advantage of the effects of neu-
tron irradiation. Neutron irradiation will reduce minori-
ty-carrier lifetime, which, in turn attenuates the
current gains, or betas, of bipolar transistors. To turn
on the SCR structure of CMOS devices, it is necessa-
ry for the beta product of its bipolar transistors are
majority- carrier devices, normai CMOS performance
is generally unaffected by neutron irradiation. There-
fore, neutron irradiation is a suitable method for
precluding latchup in CMOS devices. In addition,
neutron-irradiated CMOS devices are less suscepti-
ble to logic upset due to transient radiation.

Neutron-irradiated CMOS

Harris offers custom CD4000-series devices which
are made from wafers that are exposed to a neutron
fluence of approximately 1 x 1014n/cm2. After
neutron irradiation, wafers can be assembled and
screened to all requirements of the Harris level
product.

Survivability

Survivability level is the maximum transient-radiation
level at which damage does not occur. Above this
level photocurrents are created to the extent that
excessive dissipation is caused, resuiting in perma-
nent damage to the device.
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High Reliability CD4000B-Series CMOS ICs

Standard DC Electrical Characteristics

Standard ‘B Series Devices

The following table contains electrical characteristics for devices. These parameters are 100% tested‘except
all CD4000B-series standard output CMOS where indicated.

Limits at Indicated Temperatures
Static Conditions
Electrical -550C +250C +1250C Units | Notes
Parameters
ramele Vo Vi | Voo | Min. | Max. | Min. | Max. | Min. | Max.
Functional Teste — — — — — _ — — - 4
Quiescent device — 05 5 - 0.25¢ - 0.25¢ — 7.5¢
current fpp — 0,10 10 — 0.5¢ — 0.5« — 15e A 1
SS1 Types - 0,15 15 — 1e — 1o — 0. | ¥
See Classification Chart - 0,20 20 — 5 — 5. — 150.
MSI-1 — 05 5 - 1e — 1e — 30e¢
See Classification — 0,10 10 — 2e — 2e - 60e A 12
Chart — 0,15 15 — 4e — 40 — 1200 | H '
— 0,20 20 -— 20 — 20 — 600
MSI-2 - 05 5 - 5o — 50 | — 150e
See Classification — 0,10 10 - 10e — 10e — 300¢ A 3
Chart — 0,15 15 — 20e - 200 — 600s | ©
— 0,20 20 — 100- — 100 — 3000
Output low drive 04 05 5 0.64¢ - 0.51 - 0.36¢ -
current 05 0,10 10 1.6 —_ 13 — 0.9e - mA
loL min. 1.5 0,15 15 4.2¢ — 34 — 2.4¢ —
Output high drive 4.6 05 5 -0.64 — -051 — -0.36¢ -
current 25 05 5 -2.0 —_ -1.6 — -1.15¢ _ mA
lon min. 9.5 0,10 10 -1.6 — -13 — -0.9¢ -
135 0,15 15 4.2 — -34 — -2.4¢ —
Output voltage _ 05 5 - 0.05+ — 0.05¢ —_ 0.05e
low-level _ 0,10 10 - 0.05¢ — 0.05¢ — 0.05+ \
VoL max. 0,15 15 — 0.05 — 0.05 — 0.05
Output voltage . 05 5 4,95+ — 4.95¢ — 4.95 —
high-level _ 0,10 10 9.95¢ — 9.95¢ — 9.95 - \'
Von min. 0,15 15 1495 — 1495 — 14.95 -
Input fow voltage 45 — 5 - 15 - 15 — 15
Vi max. 9 — 10 - 3e - 3 — 3 A
Buffered (B) 135 — 15 — 4 — 4 — 4
45 — 5 — 1s — 1 —
Unbuffered (UB) 9 — 10 — 2 — 2 — 2 v
135 _ 15 — 25 _ 25 — 25
Input high voltage 05,45 — 5 35 - 35 — 3.5 —
Vin min. - 1,9 - 10 7 — 7 - 7 - v
Buffered (B) 1.5,13.5 - 15 1 — 11 — 11 -
0.54.5 - 5 4 — 4 — 4 —
Unbuffered (UB) 1.9 — 10 8 — 8 — 8 — \"
15135 — 15 12,5 — 12.5 - 125 —
|npu|t :urrent — 0,20 20 — +0.1 — +0.1 — +1 pA 1
[
3-state output
leakage current 0,20 0,20 20 — +0.4 — 104 — +12 pA 1,3
lout

» These parameters are controlled via design or process parameters and are not direcily tested. These parameters are characterized upon initial design
release and upon design changes which would affect these characteristics.

NOTES:

1. At -559C test is performed with Vpp of 18V.

2. CD40478 - Maximum DC supply voltage Vpp is 13V for radiation hardened version of this type when operating with RC network.

3. For applicable devicas only.

4. At 250C Vi = 0 ~ 20V, Vpp = 20V; 1259C Vjjy = 0 - 18V, Vgp = 18V; and at -550C Vy =0 - 3V, Vpp = 3V.
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High Reliability CD4000B-Series CMOS ICs

Non-Standard DC Electrical Characteristics

Non-Standard “B” Series Devices

The table below indicates all devices which are consid-
ered to be non-standard. Non-standard devices are
types such as Dbilateral switches (CD40668B),
multiplexers (CD40518B), special sink or source
currents (CD4049UB, CD4050B), and open drain
buffer/drivers (CD40107B) which exhibit non-standard
outputs or special parameters. This table shows the

100% electrical tests that are performed on these spe-
cialized devices. These tests take the place of
corresponding parameters in the Standard Electrical
Characteristics table. For the types listed with RON
tests, drive current and output voltage tests should be
deleted from the Standard Electrical Characteristics
table.

Limits at Indicated Temperatures
Static Conditions
Electrical -550C +250C +1250C Units
Parameters | B .
Vo Vin Voo Min./Max. Min. Max. Min./Max.
CDA4009UB, CD4010B
Output low drive 0.4 0,5 45 3.2¢ 2.6¢ — 1.8¢
current 0.4 0,5 5 3.75¢ 3 — 2.1e mA
lo min. 0.5 0,10 10 10.0¢ 8 — 5.6
15 0,15 15 30.0¢ 24 — 16.0e
Output high drive 4.6 05 5 -0.25¢ -0.2 — -0.15¢
current 25 05 5 -1.0¢ -0.8 — -0.58¢ mA
lon min. 95 0,10 10 -0.55¢ -0.45 - -6.33¢
135 0,15 15 -1.65¢ -1.5 — -1.1e
CD4016B
Control Vis=Vss, Vos = Voo 5 0.9 —_ 0.7 0.4
Input voltage low Vis = Vpo, Vos = Vss 10 0.9e — 0.7 0.4 v
Vi max. | hs| <10uA 15 09 — 07 0.4
Control 5 35 3.5 — 35
Input voltage high - 10 7.0 7.0e — 7.0* v
Vi min. 15 1.0 11.0 — 11.0
On-state resistance Vis = Vpp or Vss 10 600 - 660 960
Ropn max. Vis=4.750r575 10 1870 —_ 2000 2600 ohms
RL = 10k returned Vis = Vpp Or Vsg 15 360 — 400 600
to Vpo-Vss/2 Vis=7.250r7.75 15 775 — 850 1230
CD4031B
Output low drive 0.4 0,5 5 2.56¢ 204 — 1.44¢
current 0.5 0,10 10 6.4 5.2 — 3.6e mA
loo min. Q 1.5 0,15 15 16.8¢ 136 — 9.6
_ 0.4 0,5 5 0.64¢ 0.51 — 0.36¢
Q,Q,CLd 05 0,10 10 1.6¢ 1.3 — 0.9¢ mA
15 0,15 15 4.2e 34 — 240
Output high drive 46 0,5 5 -0.64» -0.51 — -0.36¢
current loy min. 25 05 5 2.0 -1.6 — -1.15 mA
_ 9.5 0,10 10 -1.6¢ -13 - -0.9¢
Q,Q,Q,CLld 135 0,15 15 -4.2¢ -3.4 — -2.4¢
CD4041UB
Qutput low drive a4 0,5 5 2.1e 1.6 - 1.2e
current 0.5 0,10 10 6.25¢ 5 — 3.5¢ mA
loL min. 1.5 0,15 16 24 19 — 13e
Output high drive 4.6 0,5 5 -2.1e -16 - -1.2e
current 25 05 5 -8.4e -6.4 — -4.6e mA
lon min. 9.5 0,10 10 -6.25¢ -5.0 — -3.5¢
135 0,15 15 -24e -19 — -13e

Limits with black dots (®) are tested 100%.

e These parameters are conlrolled via design or process parameters and are not directly tested. These parameters are characterized upon initial dasign

release and upon design changes which would affect these characlaristics.
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High Reliability CD4000B-Series CMOS ICs

Non-Standard DC Electrical Characteristics (Continued)

Limits at Indicated Temperatures
Static Conditions
Electrical ~550C +250C +1259C Units
Parameters
Vo Vin Voo Min./Max. Min. Max. Min./Max.
CDAa046B
Zener diode -
voltage (V) Iz = 50 uA 4.45¢ 6.5¢ i
Quiescent leakage — 0,5 5 0.2 — 0.2 —
phase comparator — 0,10 10 1.0 - 1.0 —_ mA
pin 14 open — 0,15 15 1.5 — 15 -
pin 5 = Vpp — 0,20 20 4.0 — 4.0e —
Quiescent leakage — 0,5 5 20 — 20 —
phase comparator - 0,10 10 40 - 40 - A
pin 14 = Vss or Vop - 0,15 15 80 — 80 — H
pin 5 = Vpp — 0,20 20 160 — 160e —
CD4049UB, CD4050B
Output low drive 0.4 05 45 33 2,60 — 18
current 0.4 0,5 5 4.0 3.2+ - 24 mA
low min. 0.5 0,10 10 10 8.0e - 5.6
15 0,15 15 26 24¢ — 18
Output high drive 46 05 5 -0.81 -0.8¢ — -0.48
current 25 05 5 -2.6 3.2¢ — -1.55 mA
low min. 95 0,10 10 20 -1.8¢ — -1.18
135 0,15 15 5.2 6.0 — -3.1
CD4051B, CD4052B, CD40538, CD40678, CD4097B
On-state Ry = 10k returned 5 800 - 1050e 1300e
resistance to Vpo-Vss/2 10 310 — 400e 500 ohms
Ron max. Vis = Vg5 to Vpp 15 200 — 240e 3200
Input voltage low Vee = Vss 5 1.5 — 1.5 1.5¢
ViL max. R = 1k to Vss 10 3.0 —_ 30 30 Voits
| hs| <2pA 15 4.0 — 4.00 4.00
Input voltage high Vee = Vss 5 3.5 3.5 — 3.5¢
Vin min. Ry = 1k to Vss 10 7.0 70 — 7.0 Volts
| s} <2 pA 15 11.0e 11.0e — 11.0e
Off channel leakage Vss-V Vee-V
current
Any channel off max. o 0 18 1 1000 - +100s | +1000e nA
All channels (common
out/in) off max.

* These parametars are confrolled via design or process parameters and are not diraclly tested. These parameters are characterized upon initial design

release and upon design changes which would affect these characteristics.
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High Reliability CD4000B-Series CMOS ICs

Non-Standard DC Electrical Characteristics (Continued)

Limits at Indicated Temperatures

Static Conditions
Electrical -550C +2590C +1250C Units
Parameters
Vo | Vin l Voo Min./Max. Min. Max. Min./Max.
CD4066B
On-state R. = 10k returned 5 800e — 1050e 1300«
resistance 1o Vpp-Vss/2 10 310e — 400¢ 550¢ ohms
Ron max. Vis = Vss to Vpp 15 200 — 240« 320e
Control Input Voltage Low Vis = Vss, Vos = Voo 5 1.0 — 1.0e 1.0e
ViLc max. Vis = Voo, Vos = Vss 10 20 — 20 20 Volts
| s | <10 uA 15 2.0e — 2.0e 2.0e
Control Input Voltage High 5 3.5¢ 3.5 - 3.5¢
Ving min. - 10 7.0 7.0 — 7.0 Volts
15 11.0e 11.0e — 11.0s
input output leakage
current (switch off
Effeclivé off resist;nce 0 0 18 100 - £100 1600 nA
V¢ = Vss
CD4093B
Positive Trigger — a 5 2.2¢ 2.2e — 2.2e¢
Threshold Voltage - a 10 46 46 — 46
Ve min. — a 15 6.8¢ 6.8¢ — 6.8e v
— b 5 2.6e 2.60 — 2.60
- b 10 5.6 5.6 — 56
- b 15 6.3 6.3 - 6.3
Vp max. — a 5 3.60 — 3.6e 3.6e
- a 10 71 — 71 71
— a 15 10.8¢ — 10.8¢ 10.8¢ "
- b 5 4e — 4e 4o
— b 10 8.2 — 8.2 8.2
— b 15 127 — 127 127
Negative Trigger — a 5 0.9¢ 0.9¢ — 0.9¢
Threshold Voltage — a 10 25 25 — 25
Vn min. — a 15 4o de — 4e v
- b 5 1.4¢ 1.4e — 1.4e
- b 10 34 34 — 34
— b 15 48 48 - 48
Vn max. - a 5 2.8¢ - 2.8e 2.8e
- a 10 52 — 52 62
— a 15 7.4e — 7.4 7.4¢ "
— b 5 3.2e — 3.2¢ 3.2¢
— b 10 66 — 6.6 6.6
- b 15 96 - 9.6 9.6
Hysteresis Voltage - a 5 0.3¢ 0.3 - 03¢
Vi min. — a 10 1.2 1.2 — 12
. —_ a 15 1.6e 1.6¢ - 1.6¢ v
— b 5 0.3¢ 0.3¢ — 0.3e
- b 10 1.2 1.2 — 12
— b 15 16 16 — 16
Vi max. — a 5 16 - 1.6 1.6e
— a 10 34 - 34 34
— a 15 Se - Se Se v
— b 5 16 - — 1.6e 1.6
— b 10 34 — 34 34
— b 15 5 - 5 5

® Input on terminals 1, 5, 8, 12, or 2, 6, 9, 13; other inputs to Voo.
® Input on terminals 1 and 2, 5 and 6, 8 and 9, or 12 and 13; other inputs to Voo.

* These parameters are controlled via design or process paramaeters and are not directly lesled. These parameters are characterized upon initial design
release and upon design changes which would affect these characteristics.
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High Reliability CD40008B-Series CMOS ICs

Non-Standard DC Electrical Characteristics (Continued)

Limits at Indicated Temperatures
Static Conditions
Electrical ~550C +250C +1250C Units
P
arameters Vo | Vin I Voo | Min/Max. | Min. Max. | Min./Max.
CD4502B
Output low drive 04 0,5 5 3.84 3.06e —_ 2.16
current 0.5 0,10 10 9.6 7.8 — 54 mA
loL min. 1.5 0,15 15 252 20.4¢ — 144
CD4503B
Output low drive 04 0 5 26 2.1 - 13
current 05 0 10 6.5 5.5 — 38 mA
loL min. 15 0 15 19.2 16.1e — 1.2
Output high drive 4.6 5 5 -1.2 -1.02e — -0.7
current 2.5 5 5 -5.8 -4.8¢ —_ -3.0 mA
lon min. 95 10 10 -3.1 -2.6e¢ — -1.8
135 15 15 -8.2 -6.8e — -4.8
CD4504B
Vee
Input low TTL-CMOS 5 1 - 10 08 —_ 08 08
voltage TTL-CMOS 5 1 — 15 0.8¢ — 0.8¢ 0.8¢
Vi max. CMOS-CMOS 5 1 — 10 1.5¢ — 1.5 1.5
CMOS-CMOS 5 15 — 15 1.5 - 15 1.5
CMOS-CMOS | 10 15 —_ 15 3o — 3e 3o v
Input high TTL-CMOS 5 9 — 10 2 2 — 2
voltage TTL-CMOS 5 135 — 15 2» 2e — 2s
Vik min.  CMOS-CMOS 5 9 — 10 3.5¢ 3.5¢ - 3.5¢
CMOS-CMOS 5 135 —_ 15 35 3.5 —_ 35
CMOS-CMOS | 10 135 _ 15 7o Te —_ 7o
CD4511B
Output voltage - 0,5 5 4 41 —_ 4.2
high-level — 0,10 10 9 9.1 — 9.2 \
Von min. — 0,15 15 14e 14.1e — 14.2e
lou (MA)
0 — — 5 40 4.10 — 4.20
5 — — 5 — — — —
10 — — 5 3.80 3.90 — 3.90 \
15 —_ - 5 — — -— 3.50
20 - - 5 3.55 3.40¢ — —_
25 — — 5 3.40 3.10 — —
] — — 10 9.0 9.10 — 9.20
Qutput drive 5 — — 10 — — — —
voltage 10 — — 10 8.85 9.0 — 9.0 v
high level 15 — — 10 - - — —
Von min. 20 - —_ 10 8.70 8.60 - 8.40
25 - - 10 8.60 8.30 — —
0 - _ 15 14.0 14.10 - 14.20
5 - - 15 - — — —
10 — — 15 13.90 140 — 14.0 v
15 — — 15 —_ — — —
20 —_ — 15 13.75 13.70e — 13.50
25 - - 15 13.65 13.50 — —_

* These parameters are controlled via design or process parameters and are not directly tested. These parameters ara characlerized upon initial design
release and upon design changes which would affect these characteristics.
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High Reliability CD4000B-Series CMOS ICs

Non-Standard DC Electrical Characteristics {(Continued)

Limits at Indicated Temperatures

Static Conditions
Electrical -550C +250C +1250C Units
Parameters N -
Vo Vin Voo Min./Max. Min. Max. Min./Max.
CD40106B
Positive trigger — — 5 22e 2.2e — 2.2e
threshold voltage — — 10 4.6e 4.6e — 4.6+ v
Ve min. - _ 15 6.8¢ 6.8e — 6.8e
— — 5 3.6e — 3.6e 3.6e
Vp max. — — 10 7.1e — 7.1e 7.1 i
—_ — 15 10.8¢ — 10.8¢ 10.8¢
Negative trigger — — 5 0.9e 0.9e — 0.9
threshold voltage — — 10 2.5 2.5e¢ — 2.5 v
VN min. — — 15 4e 4e — 4o
— — 5 2.8e — 2.8e 2.8e
VN max. — — 10 5.2e — 5.2¢ 5.2 v
— — 15 7.4» — 7.4« 74
Hysteresis — — 5 0.3s 0.3e — 0.3
voltage — — 10 1.2e 1.2e — 1.2¢ v
Vu min. — — 15 1.6e 1.6e - 1.6e
— — 5 1.6 — 1.6 1.60
VH max. — — 10 3.4s — 3.4 3.4 v
— — 15 Se - Se Se
CD40107B
0.4 05 5 21 160 - 12
QOutput low ! 05 5 44 34 - %
P X 05 0,10 10 49 37 - 28 mA
ure 1 0.10 10 89 68e - 51
oL min. 05 0,15 15 66 50e — 38
Output high current NO INTERNAL PULL-UP DEVICE
lon min.
Inout low volt 45 - 5 1.5 - 1.5 1.5
"p“V °x ;’ ‘age 9 — 10 3 — 3 3 v
L max. 135 — 15 40 — 4o 40
N 05,45 — 5 3.5 3.5¢ — 3.5»
Inpu\t,hlgr:r\]loltage 19 _ 10 7 7 _ 7 v
4 min. 15,135 — 15 11e 11e — 11e

* Measured with external pull-up resistor, R_ = 10k to Vpp

* These parametars are conirolled via design or process paramaters and are not diractly tested. These parameters are charactarized upon initial design

release and upon design changes which would affect these characleristics.

1 At -55°C test is performed with Vpp of 18V
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High Reliability CD4000B-Series CMOS ICs

Non-Standard DC Electrical Characteristics (Continued)

Limits at Indicated Temperatures
Static Conditions
Electrical ~550C +25°C +125°C Units
P ters
aramete Vo | Vee | Voo | Min/Max. | Min. Max. | Min./Max.
CD40109B
Input low voltage 19 5 10 1.5e — 1.5 1.5 v
ViL max. 15,135 10 15 3e —_ 3e 3e
Input high voltage 19 5 10 3.5¢ 3.5¢ — 3.5 v
Vin max. 1.5,13.5 10 15 Te Te — Te
CcD401108
lon Vou Vin Voo
Output Voltage — — 05 5 0.05 — 0.05 0.05
Low-Level — — 0,10 10 0.05 — 0.05 0.05 \'
VoL max. — — 0,15 15 0.05¢ — 0.05¢ 0.05e
) — — 05 5 — — — —
C'gh';:f"’e' — — 0,10 10 — — — — v
or THITE: - - 0,15 15 — — — —
] — —_ 5 3.9 3.9 — 4
-5 — —_ 5 365 37 — 37
-10 - — 5 355 3.65 — 3.65 v
-15 — — 5 35 3.6 — 3.5
-20 — — 5 345 3.45¢ — 3.35
-25 — - 5 34 3.4 - 33
n — — 10 875 8.76 — 8.85
7-Segment Outputs -5 - — 10 845 8.55 — 8.55
QOutput Drive -10 — — 10 8.42 8.5 — 8.5 v
Voitage, High -15 — - 10 8.4 8.47 — 8.47
Vou min. -20 — — 10 84 8.45e — 8.40
-25 — — 10 8.3 8.3 — 8.25
= — — 15 13.8 138 — 139
5 — — 15 13.65 1375 — 13.75
-10 — — 15 136 1372 — 13.72 v
-15 — — 15 136 137 — 137
-20 — — 15 136 13.65¢ — 136
-25 — — 15 13.3 133 — 13.25
7-Segment Ouputs — 04 05 5 128 1o — 072
sli]ni c r‘r';m — 05 0,10 10 3.2 2.6e - 18 mA
(Sink) Cu - 15 0,15 15 8.4 6.80 - 48
loL min.

o These parameters are controlled via design or process parameiers and are not directly tested. These parametsrs are characlerized upon initial design
ralease and upon design changes which would affect these characteristics.

m 0 (104A)
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High Reliability CD4000B-Series CMOS ICs

Switching Characteristics at 250C

The chart below lists all Harris high reliability CD4000B-
series devices and shows which switching parameters
are 100% tested at final electrical and Group A. In gener-
al, Harris tests propagation delay, transition time, and
maximum clock frequency at 5V where applicable.

Harris warrants all other switching parameters shown in
the appropriate commercial data sheet. Harris high relia-
bility switching tests are performed on a one-input to

one-output basis only.

MAX MAX
CLOCK CLOCK
PROP [TRANS.| INPUT PROP [TRANS.| INPUT
CONDITIONS* DELAY| TIME | FREQ. CONDITIONS* DELAY| TIME |FREQ.
TYPE Vpp = 5V, Ci_= 50pF (ns) | (ns) | (MH2) TYPE Vpp = 5V, CL = 50pF (ns) | (ns) | (MHz)
CD4000B - 250 200 - CD4024B $to Q1 360 200 3.5
CD4001B - 250 200 - QntoQn +1 330 - -
CD40028B - 250 200 - Resetto & 2804 - -
CD4006B - 400 200 2.5 CD40258 - 250 200 -
CD4007UB - 110 200 - CD4026B Clock to Carry Out 500 200 25
CD4008B Sum In to Sum Out 800 200 - Clock to Decode Out 700 - -
Carry In to Sum Out 740 - - Reset to Carry Qut 550" - -
Sum In to Carry Out 400 - - Reset to Decode Out 600 - -
Carry In to Carry Out 200 - - CD4027B Clockto QorQ 300 200 35
CD4009UB - 140 | 350* - Setto Q or Reset to Q 300* - -
- 604 | 70a - Setto Q or Resetto Q 400a | - -
CD4010B ~ 200* | 350" - CcD4028B - 350 200 -
- 1304 | 70a - CD4029B | Q Output 500 200 2
CD4011B - 250 200 - Carry Output 560 - -
CD4012B - 250 200 - Preset Enable to Q 470 - -
CD4013B Clockto QorQ 300 200 35 Preset Enable to Carry Out 640 - -
Setto Q or Resetto Q@ 300* - - Carry Input to Carry Out 340 - -
Setto QorResetto Q 4004 | - - CD4030B - 280 | 200 -
CD4014B - 320 200 3 CD4031B | Clockto Q 500 200 2
CD4015B | Clockto Q 320 200 3 Clockto Q 500* - -
Resetto Q 4004 - - Clockto Q 3804 - -
CD4016B Sig. input to Sig. Output 100 - Clock to Q' 380 - -
Turn On 70 - - Clock to CLp 200 - -
CD40178 Clock to Out 650 200 25 CD4033B Clock to Carry Out 500 200 2.5
Clock to Carry Out 600 - - Clock to Decode Out 700 - -
Resetto Out 530 - - Resetto Carry Out 550" - -
CD4018B Clockto Q 400 200 3 Resetto Decode Out 600 - -
Preset/Resetto Q 550 - - CD4034B Parallel In to Parallet Out 700 200 2
CD4019B - 300 200 - AE {0 “A” Outip 7, tpz|, 400 - -
CD4020B | ¢to Q1 360 | 200 | 35 tpHz. tPZH
QntoQn +1 330 _ _ CD40358 Clockto O 500 200 2
Resetto Q 2804 - - Resetto Q 460 - -
CD4021B _ 320 200 3 CD4040B |oto Q1 360 200 3.5
CD40228 | Clock to Carry Out 600 | 200 | 25 QntoQn +1 3% | - -
Clock to Decode Out 850 | - - ResetloQ 2804 | - -
Reset to Output 530 | - - CD4041UB - 120 | 80 -
CD4023B - 250 200 -
*trLH or tpy Aty ortppy
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High Reliability CD4000B-Series CMOS ICs

Switching Characteristics at 250C

MAX. MAX.
CLOCK CLOCK
PROP. [TRANS.| INPUT PROP. [TRANS.| INPUT
CONDITIONS* DELAY|{ TIME | FREQ. CONDITIONS* DELAY| TIME | FREQ.
TYPE Vpp = 5V, CL = SOpF (ns) | (ns) | (MH2) TYPE Vpp = 5V, CL = 50pF (ns) | (ns) | (MHz)
CD4042B Datalnto Q 220 200 - CD40718B, - 250 200 -
A 72B,73B
Datalnto Q 300 - - ' ’
g 75B
ClocktoQ 450 - -
= CD4076B Clockto Q 600 200 -
lock t 500 - -
Clock10 Q = CD40778 - 280 | 200 | -
CD4043B, | SetorResetto 300 200 -
CD4078B - 300 200 3
44B Enable to Q - 1 W 230 - -
nableto Q- pHz, tpzH CD4081B, - 250 | 200 | -
Enable to Q - tpy 7, tPZL 180 - - 82B
CD4046B | AC Coupled Signal Input 360mV Max CD4085B, |Data 4504 | 200 -
Voltage Sensiiivity (Peak 86B 620" - -
to Peak) fiy = 100kHz .
Sine Wave Inhibit 3004 - -
CD40478 |tgtoQ,Q 1000 | 200 - 500" | - -
Astable to Q, a 700 _ _ CD4089B Clock to Out 300 200 1.2
Retrigger to Q, a 600 - _ Clear to Qut 760 - -
Astable to Oscillator a00 | - - Cascadeto Out 180 | - -
Resetto Q, Q 500 _ _ CD40938 - 380 200 -
©D4048B Ka fo Output 600 200 _ CD40948B Clock to Serial OutQs 600 200 1.25
©D4049UB _ 120* 160* _ Clock to Serial OutQ’'s 460 - -
_ 654 604 _ Clock to Parallel Out 840 - -
CD40508 _ 120~ | 180* _ Strobe to Parallel Out 580 - -
_ 1104 | 60a _ ?m Er;able to Parallel Out, 280 - -
PHZ: 'PZH
CD4051B, | Add to Sighal Qut 720 - -
Out Enable to Parallel Out, 200 - -
528, 53B Inhibit to Signal Out - 720 - - tpLz, tPZL
Channel On
CD40958B, | Clock to Output 500 200 3.5
Inhibit 1o Signal Out - 450 - - B
Channel Off 96 Set or Reset 300 - -
CD4060B | Input Pulse Operation 740 | 200 | 35 CD40978 | Address or Inhibit to Sig. 850 | - -
o110Q4 Qut ~ Channet On
QntoQn =1 200 _ _ Signai In to Ogt 60 - -
Reset Operation 3604 _ — CD40988 Triggerto Q, Q 500 200 -
CD4063B | Comparator Inputto Output | 1250 | 200 - CD4099B | Datato Output 400 | 200 -
Cascade Input to Output 1000 _ _ CD4502B Data or Inhibit Delay Time 380* 200*
CD4066B | Signal input to Signal 40 - - 2704 [ 1204 | -
Output R = 200k, Disable Delay Time - tpyz 120 - -
Vc =VpD, Vgs = GND, Disable Delay Time - t 220 - -
Vig = Square Wave =~ 5V I ay PZH
and tr, tf=20ns Disable Delay Time - 250 - -
tpLz, tPZL
tode 70 - - — —
tror te = 20ns, R = 1k & CD4503B - 150 90 -
Vis <5V - 110A | 704 -
CD4067B | Add orinhibit to Signal 650 - - tpHz: tpzH 140 - _
Out Channel On
- tPLz tpzL 180 - -
Signal in to Out 60 - -
CD4068B - 300 200 -
CD4070B - 280 200 -
“tTLH or tpLH A tTHL o7 tPHL
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High Reliability CD4000B-Series CMOS ICs

Switching Characteristics at 250C

LOGIC CIRCUITS

MAX, MAX.
CLOCK CLOCK
PROP. [TRANS. | INPUT PROP. [TRANS.| iNPUT
CONDITIONS* DELAY| TIME |FREQ. CONDITIONS* peLay| TiMe |Ereq.
TYPE Vpp =5V, C|_ = 50pF (ns) (ns) | (MHz2) TYPE Vpp = 5V, C|_= 50pF (ns} | (ns) | (MHz)
CD4504B SHIFT CD4536B | Clock to Q1 8 Bypass High | 2000 | 200 0.5
MODE Vee [V
o cc|’DD Ciock to Q1 8 Bypass Low 5000 - -
TTLIoCMOS | 5 | 10 | 280a - -
Clockto Q16 8000 - -
Vob>Vce
cMostocmos| 5 | 10 |2a0a [ - - Resetio Qn 60004 | - -
Vop> Voo CD45558, | Select to Any Output 440 | 200 -
CMOSto CMOS| 10 5 | 550a - - 568 Enable to Any Output 400 - -
Vce>VYop cD4a5858B | Comparator Inputs to 600 | 200 -
TTLtoCMOS | 5 | 10 | 280* - - Outputs
Vop>Vee Cascade Inputs fo Outputs | 400 - -
CMOStoCMOS( 5 | 10 | 240% (- - CD4724B | Datato Outputs 400 | 200 -
Vbp>Vee ——
Write Disable to Output 400 - -
CMOStoCMOS]| 10 | 5 | 400* - -
Vee > Voo Reset to Output 3504A - -
All Modes - 5 200 - - Address to Qutput 450 - -
THL TLH - |10} 100 - - CD1438B | Triggerto Q,Q 600 200 -
CD4508B | Strobe In to Data Out 260 | 200 - Resetto Qor Q 500 _ -
CcD4510B Clock to Q Output 400 200 2 CD401008 - 720 200 1
Presetor Reseito Q 420 - - CD40101B | Datain to Output 700 | 200 -
Clock to Carry Out 480 - - Inhibit in to Output 280 - -
Carry In to Carry Out 250 - - CD40102B, | Clock to Output 800 200 0.7
Preset or Reset to Carry Out | 640 - - 1038 Carry In/Counter Enabteto | 400 - -
CD4511B | Datato Output 10404 | 3104 - Output
- 1320% | B8O* - Asynchronous Preset 1300* - -
"~ Enable to Output
CD4512B | Inhibit to Output 280 | 200 - —
Clear to Output 750A - -
“A” Select to Output 400 - -
CD401048 | Clockto Q 440 | 200 3
Data to Output 360 - -
pzH, tpLz Pz 160 - -
tpHz, tPzH 120 - -
tpHz 90 - -
CD45148, | StrobeorData 970 200 -
— CD40105B | Shift Out or Reset to 370a | 200 1.5
15B Inhibit 500 - -~ Data Out Ready
CD4516B | Clock to Q Output 400 | 200 2 Shift In to Data In Ready 3204 - ~
Presetor Resetto Q 420 ° -~ 3-State Control to Data 280 - -
Clock to Carry Out 480 - - Outtpzy
Carry In to Carry Out 250 - - Ripple Thru Delay Input to 4000* - -
Preset or Reset to Carry Out | 640 - - Outtp 4
CD4517B | Clock to Q16 400 | 200 3 CD401068 - 280 | 200 .
CD4518B, | Clock to Output 560 | 200 | 1.5 CD401078 | Ry =120Q 200 | 100 -
20B Resetto Output G50A ~ ~ CD40108B | Clock or Write EnabletoQ | 720 | 200 15
CD45278 | Clock to Out 300 | 200 | 12 Read or Write Addressto Q | 600 - -
Clear to Out 760 _ _ Disable Delay Time 200 - -
Cascade to Out 180 [PZH. 'PHZ
ascade o Disable Delay Time 260 | - -
CD4532B | EjtoEQ, EjtoGs 220 | 200 - tpzL tpLZ
Dn to Qm 440 - -
Dnto Gs,Eq toQm 340 - -
*ATLH o 1pLH A tTHL o thpy
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High Reliability CD4000B-Series CMOS ICs

Switching Characteristics at 250C

MAX. MAX.
CLOCK CLOCK
PROP. [TRANS. | INPUT PROP. [TRANS. | INPUT
CONDITIONS* DELAY| TIME | FREQ. CONDITIONS* DELAY| TIME |FREQ.
TYPE Vpp = 5V, CL = 50pF (ns) | (ns) | (MH2) TYPE Vpp = 5V, CL = 50pF (ns) | (ns) | (MH2)
CD40109B | Data Input to Output CD40181B | AorB to F (Logic Mode) 800 | 200 -
SHIFT AorBtoGorP
MODE Vece | Vbo AorBtoF,Cn+4,0rA=8B | 1000 - -
L-H sv | 10v | 600a | 100 - CnioF 640 - -
L-H sv | 1ov | 260* - - CntoCn+4 400 - -
H-L 10v | 5v |500a | 200 - CD40182B |P,GjntoP, Goyr and 400 | 200 -
H-L 1ov | sv |4s0r ] - - Carry Outs
3-State Disable Delay Ry = 1k Cnto Camry Outs 480 | - -
CD40192B, | Clock Up or Clock Down 500 | 200 2
SHIFT
MODE | Vee | Voo 1938 Ec_)_o, ResetQ
tppz | L-H | sv [1ov| 120 | - - PEloQ 400 | - -
Ciock Up to Carry, Clock 320 - -
t H-L [1ov ]| sv | 4 - -
PHZ " 00 Down to Borrow
t L-H | sv |10V | 740 - - —
PLZ Reset or PE to Borrow 600 - -
tpz | H-L |10V | 5V 500 - - or Carry
tpzn | L-H | 5V [1ov{ - - - CD40194B | Clockto Q 440 | 200 3
tpzH | H-L |10V | 5V | 600 - - Resetio Q 4604 - -
fpzL | L-H | 5V j10V | 200 - - CD40208B | Clock or WriteEnabletoQ | 720 | 200 1.5
tpzL | H-L {10V | 5V | 400 - - Read or Write Addressto Q | 600 - -
CD40110B ] Clock to Carry or Borrow 600 - 1.0 3-State Disable Delay Time | 200 - -
CD401478 | in-Phase Output 900 | 200 - pzH, tPHZ
CD401608, | Clockto Q 400 | 200 2 PzL.tPLZ 260 - -
1618, 1628, | Clock to CouT 450 - - CD40257B | DatalInput to Qutput 300 200 -
1638 Te to Cour 250 - - Select to Output 380 - -
Clear to Q(CD40160B & 5004 - - Output Disable to Output - - -
CD 401618 only) tpzH tPHZ 190 _ _
CD401748 | Clock to Output 300 | 200 35 tpzL.tpLZ 190 _ _
Clear to Output 2004 - -
CD40175B | Clock to Q Output 400 | 200 2,0
Clear to Q Output 5004 - -
T LM o toLy A tTHL or tpHL
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams
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File No. = commercial data sheet
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams
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File No. = commercial data sheet
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams
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CD4030B (File No. 1055) | CD4031B (File No. 1073) CD4033B {File No. 1118}
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2] RIPPLE 4% |5
P sz v L 47 [& 10
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3 - z H3 qn
o« —>e l->-a— Q;/Q) Qx/0; 23/03 Q4/04 I L 13 I
< - ——ai2
E el e /¢ ouT RESET ° o
b — Q : 92€5-19966R! lg _ 12,
e o e Gnd Vg7 N-o
. Vpp=t4 .
9205729108 4-Stage Parallel In/Parallel 92CS-29066R2 oo 92C5-20034R1
8-Stage Static Bidirectional Out Shift Register with
Parallel/Serial Input/Output J-K Serial Inputs and True/ 12-Stage Ripple-Carry Binary Quad True/Complement
Bus Register Complement Outputs Counter/Divider Buffer
CD4034B {File No. 1062) | CD4035B (File No. 1101) | CD4040B (File No. 1063) | CD4041UB (File No. 934)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

CD4043A TERMINAL DIAGRAM

CD4044A TERMINAL DIAGRAM

92Cs- 29172

Micropower Phase-Locked Loop

o 0, Yoo
sO—— ——O02 ‘t’lgb be
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— —20 4
02 3 . 4 Ry O— .
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710 =0 10 3 T L2 00, Mo rm I
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D3 L 2 O s R O8 o
13O— L B Oon $2 O~ Larcu 9 N LA;CH L% 00,
o3 R o 2 —Oo02 50—
D4 I»—L:‘——(‘u ) i2 N
14 ——O 12 R3
o s 53OT LATCH 9504 pelt 2003
— fL() T Ry O— 3 30
cLocK @
5 cL o RaO——1 atcH !
sa LATCH i 15 ——COaq
—O0q a
Re O 5 4 50—
POLARITY
cOg 5 13 o3 -2 One
Voo O 8 92C5-20181 O One o
vssO— ENABLE Ie ENABLE B
Vs -
92¢5-20221R1 9205-20222
Quad 3-State NOR R/S Quad 3-Slate NAND R/S
Quad Clocked “D” Latch Latch Latch
CD4042B {File No. 954) | CD4043B (File No. 956) CD4044B (File No. 956)
»
SIGNAL 9 Voo
c-TiMING R-TIMING
7 e © Y 0SCILLATOR OUT
COMPARATOR PHASE COMP I OUT | COMMON
— a
T
[PHASE COMPIT OuT §)-ASTABLE ASTABLE FREQUENCY q (0)
GATE ROweR GIVIDER
ASTABLE H @l
veo ) ASTABLE | | CONTROL MULTIVIBRATOR =21 |> O
od1 PrHASE PULSES RS |
[E
" | |
o veG IN Low o - ThiGeER
e MONGSTABLE], | |
vss @+ Tmissen CONTROL I
/2 ® *
V55 +-AAN~2H @ RETRIGSER | RETRIGGER S— |
OND:IGDT @ Ex;EE;E"Y‘L | |
|

92¢5-29071

Low-Power Monostable/Astable
Multivibrator

CD4046B (File No. 1099) CD40478 (File No. 1123)
[ o NPUTS
INARY CONTROL | A 2 2 o a2 2 G
FUNCTION CONTROL >° _‘1 >—=
s 3-STATE
Ko Ky Kc "ld/cou'mot B ‘LDoi WeB B 3—{>—‘ HeB
| 1|’ | 1 CHANgELS v
10 9 IN7OUT | 3
A —fi4 c 7—-{>o—6 IsC ¢ 7—|>_6 I=c 5
B3 £
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;—:? o 2 9 45 o —19 >0 4.p A
] B
- n 2 = " 12 co"mo"{c
EXPAND —{I5 | OU"JI’PUT E K=E £ K=E T
::: g B F 14 5 LF 92Cs -26372
weutsye 1,
H—3 vee Veo -
8
.8 Vss Vss ——
:55“6 NC =13 NC =13
00 NC =16 NC =16
92¢5-22249 52¢5-27506 secs-27507
Multi-Function Expandable Hex Buffer/Converter Hex Bufier/Converter Single 8-Channel Analog
8-input Gate Inverting Type Non-Inverting Type Multiplexer/Demultiplexer
CD4048B (File No. 1124) | CD4049UB (File No. 926) | CD4050B (File No. 926) | CD4051B (File No. 802)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

0 12 3 g IN/OUT {nx 12
"x" T 14 COMMON o I3 ha
CHANNELS 4 215 OUT/IN bx ox OR ay OUT/IN
INOUT | 3] IN/OUT -[ Y bx OR by OUT/IN
£x cx OR cy QUY/IN
- s nrouT " OR ey
CHANNELS 2 "yt .
IN/7OUT r 3 comman Vop = 16
SUTIIN CONTROL Vgg =8
. 1019] 8 vpp =16 INH Vee =7
CONTROL <I: B Vgg=8 92CS - 2270BRI
INH Veg =7
92C5 - 26373
Diff ial 4-Ch | Analog Tripte 2-Channel
Multiplexer/Demulliplexer Multiplexer/Demultiplexer
CD4052B (File No. 902) CD4053B (File No. 802)
Qs ao 1
as % worDw o 41 T3]
4-$T Q6 o A3 15/
-STAGE
r@-— rippLe  [—E) "5’;‘ %A’B
8 ASCADING| A= =)
COUNTER i Ry -8
Qs A<B -5 H-a<B
o 1E® n
OSCILLATOR| qio B0 -%
#1(GD)—— Q2 8 WORD"B" :; m
Vgs=® ais 2 B3 —4

Voo =€ a4

ronll

92CS-29073R)

14-Stage Ripple-Carry
Binary Counter/Divider
and Oscillator

CD4060B (File No. 1120)

Vpp=16  Vgg=8
92C5-24516R!

4-Bit Magnitude Comparator
CD4063B (File No. 805)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

n/out -H 19 oo
$IG A m
ouT/n -2 3. CONT
out/in 3 H2 coNT
SIG B ﬂ
N/ouT -4 UL /00T
$16 0
CONT S E HO out/in
ik
CONT 6 L2 outrin
sw SIG €
7 ¢ 8
vss — o insout
92CS-21627

INH.

3| 1 0F 16 DECODERS
1 O'T_Jh"_ ouwIN
—O

Vpp=24

92CS-24924RI
Vgg =12 249

6,83 NO CONNECTION

92CS- 23874R3

A'_{>°_2_G=A
33_{>°i,,.=§
c5_{>°_ipa
og—DoiuB
el 10, .§
g 13 2 _F
Vpp=!4

Vss=7

92C5-23737R2

Quad Exclusive-OR Gate

Quad 2-Input OR Gate

Dual 4-Input OR Gate

16-Channel
Quad Bilateral Swilch Multiplexer/Demultiplexer 8-Input NAND/AND Gate Hex inverter
CD4066B (File No. 1114) CD4067B (File No. 909) CD40688 (File No. 809) CD4069UB (File No. 804)
er Vpo Voo
! i4 14 lm
A 3
ezl ) O , az] at]
5] B—1 3 2 9
AR DS ) o | = s | D
8 4 ¢l
Fal ] e °—::D__i « 02 02
et o £ o] L W
" = 10 ¢ -« £ I s
RO O e 02 2
K= - 2] Lk
vos 7 W2 " w2l S e,
VOO*14 a5 - 2asesnz P L 7 GE_H—J
Vs
|7 92¢5-27686 7
Vss Vss
92C5-27685 92CS-2757!

Triple 3-Input AND Gate

17
v,
92C5-27687
Triple 3-Input OR Gate
CD4075B (File No. 807)

92CS-24885R)

4-Bit D-Type Register

CD40768

{File No. 903)

CD40708 (File No. 910) CD40718 (File No. 807) CD4072B (File No. 807} CD4073B (File No. 806)
Voo DATA INPUT ouUTPUT
DISABLE DISABLE |
b _fl o S i lZ'f :&jD*—a"
! | 5
€= 14 13 ks a
8 13 4D-TYPE (4, 8
A 02 2ai LIP/FLOPS] 1] a2 :i:IDo—ﬁL
P2 1 WITH s "
<A T oereto il et e
o3 pa L] Aot —
J:a@B MG
L] i U
W —2 | 1o Vgs8
3] RESET  vppet6

9205 - 24497R3

Quad Exclusive-NOR Gate

CD40778 (File No. 910)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

oo ® P

2
3
a
5
9

+=A+B+CHDHE4F+G+H
K=A+B+C+D+E+F4G+H
6,8=NC

Vpp=14

I o mm

Vss =7

92CS - 23877R4

Vss

92C5-27583

Voo
||4
o
¢ — -
a L.
58—
a2 —3]
s
F 19 13
|12k
w2
]7
Vss.

92¢5-27570

INHIBIT} 10

Al
BI -2 3
I
ol

INHIBIT
a2 :
s2£ 4 gy
c2
p2-2
£ = INHIBIT ¥ AB+CD

LOGIC 1 = HIGH

Vop = 14
oo LOGIC 0:LOW

Vgg =7

92CS-23890R2

Dual 2-Wide, 2-input
AND-OR-INVERT (AO1)

92CS-23880

Quad 2-Input NAND
Schmitt Trigger

CD4093B (File No. 836)

92CS — 24564RI

8-Stage Shift-and-Stare
Bus Register

CD4094B (File No. 869)

Galed J-K Master-Slave
Flip-Flop, Non-Inverting
Inputs

CD40958 (File No. 879)

8-Input NOR/OR Gate Quad 2-Input AND Gate Dual 4-Input AND Gate Gale
CD40788 (Fite No. 810) | CD4081B (File No. 806) | CD4082B (File No. 806) | CD4085B (File No. 811)
T
INHIBIT/ EXPp ———————— BINARY RATE
ad CLOCK
sl 5
INHIBIT
{CARRY}IN
12
1]
13 setro | BT
3, ™| BINARY RATE
5 OUTPUTS
E COUNTER
£ 8 CLEAR
g
s LOGIC | = HIGH [—"15" out
s LOGIC 0= LOW 7
le_ Vo + 14 L. INHIBIT{CARRY) OUT
H -
Vs : 7 \\I’DD:::
ENABLE/EXP-" NC=4 ss 92C5-25004R)
J=INH + ENABLE + AB+CD+EF +GH
92C5-238B70R!
Expandable 4-Wide, 2-Input
AND-OR-INVERT (AOI}
Gale Binary Rate Multiplier
CD4086B (File No. 812) CD4089B (File No. 1003)
LT SERIAL
] gz A s, oa, OUTPUTS SET — SET T 4
AT oo AR 27 sTage |9-og w2 5 a2 s
SHIFT 4
cLock 3 o .. J2 J  apbte J2 v olle
a—3 LB LLOCK 3| RecisTeR [2—a's 38 55
T cLoek %—— oL cLock %—— oL
— 2o 8-BIT KI5 e . K i e
k=€D STROBE I s7oRAGE K2 K aa K2 42 x ak-a
A " REGISTER ks 2 R [§ R
K— LIEF =M 2 - 2| vpp=1a
By RESET Voo = 14 RESET e
OUTPUT Vpp:16 Vss =7 ss
c—3 o__ ENABLE 5| 3-STATE | 0 o NC =1 N =1
ouTPuTs | 3% _
92CS -24427RI 9265 - 24430R1
06— 9
. PARALLEL OUTPUTS Qi-Q8
2| m=en s
Vss— € (TERMINALS 4,5,6,7,14,13,2,11,
RESPECTIVELY)

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

CD4096B (File No. 879)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

Cxi Ry}
1 OF 8 DECODERS 3 AN\— VDD
T RxCx ()
- i [ ! 2
| . I .,]( ! l +TR : io.
X
~ 1 -TR MONOy
x | | QUT/IN 3 | |72 =
iNouT | ] ~ I f_ RESET =+ 9
74 { t o—
° i ]
. - | o e
T < T IR -TR— MONO2 o _
¥ | ~ OUT/IN RESET—+} o
inout | —
L = o—1
T 15 14 RxCx (2)
Vpp *24 W
Vgg 712 92C5-24980R2 Vpp=16 7t ANN—= VDD
Vss=8 Cxz Rx2
92¢S-24253RI
Differential 8-Channel Dual Monostable
Muttiplexer/Demuliiplexer Multivibrator
CD4097B (File No. 909) CD4098B (File No. 979)
4 THREE-STATE )
WRITE DISABLE —— ¢ Qo OUTPUT _4 DISABLE
3 Ql DISABLE A b
DATA
L o2 INHIBIT ’)"<_< 5o o1 2 . 30
Ao—.1°E 8 T [ g: ol i~ L-_1
a8 B¢ Qs s ’_r<_‘ L a2 oz 5oz
A2 — Epl : 15 g6 02 i/
| § »—s‘<_4 2 |
RESET a7 1 3 & N 7
Voo =16 o 1/ b3 1> ]
Vss=8 92¢5-24425R! 0 ’_"_<_‘ S_pa
D4 i D4 ﬁ._| ;—904
1
05
ps-13 {7 b5 12 N T
14 | h
15 - 06 .
06— N 13
e 14 > 06
Vop*16 s
vs5-8 DISABLI
92¢S—2292(RI

162Vpp B=Vgg 9205 -32392R)

Hex Buffer
Non-Inverting
8-Bit Addressable Laich Strobed Hex Inverter/Bufier Type
CD4099B (File No. 948) | CD4502B (Fite No. 1002) €D4503B (File No. 1224)
QUTPUT | :
DISABLET 1]
DOA 4 |+-q0a
vee Voo oA T [ s-state o
L) a-mr |3 N
gi‘:__ LATCH | | DUTPUTS__:::
out STROBE{
N LEVEL e —
SHIFTER (2,4,6,10,12,15) DISABLET™
(3,5,7,9,01,14) o8 10,42, 0084 ] --qos
olB H -+ aiB
Vee=PINY pae+— 4-BIT |]3-STATE| L 008
TTL/CMOS Vpp=PIN 16 p3pl| LATeH [loutputs) [ oo
SELECTC) MODE SELECT Vgs =PIN S STROBEA—] .
reseT 4—J
" s2cs-2ras4rt
92¢5-39309
Hex Voltage-Level Shifter for TTL-to-CMOS
or CMOS-to-CMOS Operation Dual 4-Bit Laich
CD4504B (File No. 1846} CD45088 (File No. 1009)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

e ——
8LE
4 : 6
Al — l— a1
pz—2 a2
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2 D
P4 — — Q4 E
o
vpp 16
1] oD
oo — Vss:8 H
upspowN —12 . R
CarrRY N —C] TARRY OUT
9
RESET — 1
Vsg*8 92CS- 2608382
92C5-24824 VDD"S
BCD Presettable Up/Down BCD-to-7-Segment
Counter Latch Decoder Driver
CD4510B (File No. 899) CD4511B (File No. 901)
3-STATE DISABLE vone24
INHIBIT 00° | fu_
lOI 18! Vgg=l2 s :?
00 -1 —] 110 oo
D1 -2 — ] _:_ oy
02-3 —] He sS4
CHANNEL p3-4 —f Y A HE ss
INPUTS 1D4-35 — 14 SELECT OATR 1=~ B eS8
08-6 — — ouTPUT pataz~3H 1o ke 4 1016 g S7
D6~ 7 — pATA 32 e 78
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22 20
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8- 12— Vop* 1) H=—slI
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cD45128 Hie 513
M5 Si4
H2-si5
52CS-28929
o -1 E—
92CS - 24597
4.Bit Latch/4-10-16
Line Decoder
8-Channel Data Selector . .
CD4514B (File No. 814) CD4515B {File No. 814)
CD4512B (File No. 1032) Output “High” on Select Output “Low” on Select
PRESET, CLOCK ca-om CLOCK A o 12 a1a
- +
ENARCE DATA(DI) SHIFY ! Yeis 14a2a
] WRITE REGISTER 2 c 593
ENABLE A 6 qaa
P2 0% eno)] 204 00 R
: WE = O—- Qf6---Q32---048---Q64 resera 0
WE= I----DI7—--D33---D48- —HiZ cLOCK 8
1OF 2 SHIFT REGISTERS. TERM.Nos. 9 10/ 2 20
CLOCK IN PARENTHESES ARE FOR 2 ND HALF 0 hle O
UP/DOWN Vpp~16 Vss=8 ENABLE 8
CARRY IN 92cs-3037) RESET B
RESET 5 92¢5-24506R1
92C5-24824
Dual Up Counter
CD4518B (File No. 808)
Binary Presettable Up/Down BCD
Counter Dual 64-Bit Shift Register CD4520B (File No. 808)
CD4516B (File No. 899) CD45178B (File No. 1148) Binary
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams
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BCD Rate Muitipller 8-Bit Priority Encoder
CD45278 (File No. 1006) CD45328B (Fite No. 876)
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E Ia
ol e
5 [STRGES 924 5B = a
sTAGES ] 9 22
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ELECT | c O—114 oecopen pecooe
D O—
CLOCK MONG O3] i
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Dual Binary-40-1-0f-4 Dual Binary-to-1-of-4
Decoder/Demuiliplexer Decoder/Demulliplexer
Programmable Timer Output “High” on Select Output “Low” on Select
CD4536B {File No. 1186} CD4555B (File No. 858) | CD4556B (File No. 858)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

10 14 4 Cxi Rxi
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of 2 R INE L R T2 e
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B[ 14| RxCx (2)
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Vg5 8 Cx2 Rxe
92cs~24253R1
Dual Precision
- 4-Bit Magnitude Comparator 8-Bit Addressable Laich Monostable Multivibrator
CD45858 (File No. 1146) | CD47248 (File No. 1111) CD14538 (File No. 2098)
INHIBIT QUTPUT
oo :\I—|>.,—| 15 :_FT: ENABLE' .
Vpp=t4 9, 3 L2
SHIFT 1'3 SHIFT .,‘s’;’. 7 CI/CE 0o 4 14 a0
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INHIBIT LEFT oyt | pe 4 > < LR ! “surr |
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Synch Down C
32-Stage Static CD40102B (File No. 984) 4-Bit Bidirectional
Lelt/Right Shift 2-Decade BCD Universal Shift Register
Register 9-Bit Parity Generator/Checker
g v |1 CD40103B (File: No. 984) CD40104B, CD40194B
CD40100B (File No. 980) | CD40101B (File No. 1000) 8-Bit Binary (File No. 1220)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams
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(File No. 1125)
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

pE — HLEN
o —>o0 22 Te 2
PRIORITY BCD  —»C 2 i 13
|| secect ENCODER |35 2! SLEAR —d H3 Q2
oL A 2° LOoAD —4q
cLock —2 112 o3
92¢5-30552 Pl —2
p2 — I s
p3 —34
L] 15 CARRY
P4 — ouT
Vpp>16
VSS =8 92CS - 28628R1
ynchro 4-Bit C
CD40160B (File No. 1047)
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Al_23 10 FI Al_23 0__Fl
WORD | ——=0) ouTPUT WORD | OUTPUT
|2 21y 1y__F3 [ FUNCTION A |a2_2 112 [ FUNCTION
a3 1 R F3 a3 19 13_F3
B0 | 14 A=B COMPARE BO I 14 _A=B COMPARE
Bl zzo outT o 2 out
woRD | ———( WORD, —
o RIPPLE . RIPPLE
¥ | BE.2qg 6C0+s Carmy B |82 §En+4 Cammy
B8y ouT B3_ 18 ouT
Cn 7 17§ Cn_ 7 17 G LOOK
CARRY IN o2 200 CARRY IN ———() e 7S
MODE M——BL__OE—F— CARRY MODE M __8 5 _P " carrY
CONTROL OUTPUTS CONTROL OUTPUTS
vpp =24 92¢S-24825Ri Vop =24
Vss =12 Vgg =12 92C5-28387R2
4-Bit Arithmetic Logic Unit
Active-Low Data Active-High Data
CD40181B (File No. 989)

I

LOGIC CIRCUITS

File No. = commercial data sheet
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High Reliability CD4000B-Series CMOS ICs

Functional Diagrams

3 PRESET RESET
80—Q ENABLE —j .
sl3—0 s n oo—23 5 a0
&g 1 o oI —3 LI
&30 2 Coax 323 :g o238 B_
u o IS
6 2
75— s 2" b Ja 2 |- aa 2 2 a3
_|s=2g n+z cLocK up - > BoRROW WAEFT 7
P15 15g cLock pown - 12 ZARRY suer
F—6q L 14 IN—E
P3 o—* RESET —J Voo~ 16 s
. o 9
carry w &2 -5 Vssré sELgcr P Voo~ 18
Vpp= 16 92¢S- 27561RI — Vgs =8
Vgs=8 92C5-24826R1 lu
cLOCK s2¢
Presettable Up/Down Counter
(Dual Clock with Reset)
CD401928 (File No. 993) 4-Bit Universa! Bidirectional Shift
Look-Ahead Carry Generator BCD i Regi with Asynch Master Reset
CD40193B (File No. 993)
CD40182B (File No. 1008) Binary CD40194B (File No. 1220)
WRITE
ENABLE ENABLE A SiSABLE
||5 |3 J
0o 22 |£—a0 Al —2]
9 15 g1 —3 | 9
pata | O'— 9| woro & 5
INPUTS T o 18] 1 gz [ outPuT Az —H
7 7 82 —& 02
[ a3 JORT,
WRITE © 8 83 19 S o3
wRITE 1| —2 aq 14
. o2 o I3 2,
READ 1A — 2 T
i3 = .
READ 04— | woro B Vope16
12— qz [ oUTRUT SELECT Vss<8
1] ]
READ 18— e 92¢5-27320
READ 0B —
6 21
VBD*2% lock  ENABLE B
Vgg =12
92CS-28549R|
Quad 2-Line-to-1-Line
4-by-4 Multiport Register Data Selector/Multiplexer
CD40208B {File No. 1007} CD40257B (File No. 982)

File No. = commercial data sheet
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Static Burn-In Test Circuit Connections

For Type A devices, use Vo
NOTE: Each pin except Vgp and Vss must

(of 16-pin) or pin 12 (of 24-pin), while Vpp is at the highest-

o = 12.5V. For Type B and UB devices, use Vop = 18V.
have resistors of 2-47 kilohms. In most cases, Vss is at pin 7 {of 14-pin IC), pin 8
numbered pin; exceptions are noted by an asterisk (*).

High Reliability CD4000B-Series CMOS ICs

STATIC BURN-IN | STATIC BURN-IN I
TYPE OPEN GROUND Voo OPEN GROUND Voo
CD4000 1,2,6,9,10 3-57,8,11-13 14 1,2,6,9,10 7 3-5,8,11-14
CD4001 3,4,10,11 1,2,5-9,12,13 14 34,1011 7 12,5689,
12-14
CD4002 16,813 2-57,9-12 14 168,13 7 2-59-12,14
CD4006 2,8-13 1,3-7 14 2,8-13 7 1,3-6,14
CD4007 158,12,13 3,4,67.9,10 211,14 1,5,8,12,13 479 2,36,10,11,14
CD4008 10-14 1-9,15 16 10-14 8 1-7,9,15,16
CD4009* 2,4,6,10,12, 35,7-9,11,14 10,160 2,4,6,10,12,13,15 8 1¢,3,5,7,911,
13,15 14,160
CD4010* 2,4,6,10,12, 35791114 10,160 2,4,6,10,12,13,15 8 1¢,3,5,7.9,11,
13,15 14,160
CD4011 3,4,10,11 1,2,59,12,13 14 3,4,10,11 7 1,2,56,89,12-14
CD4012 1,6,8,13 2-57,9-12 14 1,6,813 7 2-59-12,14
CD4013 1,2,12,13 3-11 14 1,2,12,13 7 3-6,8-11,14
CD4014 23,12 1,4-11,13-15 16 23,12 8 1,4-7,9-11,13-16
CD4015 2-5,10-13 1,6-9,14,15 16 2-5,10-13 8 1,6,7,9,14-16
CD4016 239,10 1,4-8,11-13 14 2,3,9,10 7 1,4-6,8,11-14
CD4017 1-7,9-12 8,13,15 14,16 1-7.9-12 8,14 13,15,16
CD4018 4-6,11,13 1-3,7-9,\%,12, 16 4-6,11,13 8 1-3,7,9,10,12
14,15 14-16
CD4019 10-13 1-9,14,15 16 10-13 8 1-7,9,14-16
CD4020 1-79,12-15 8,10,11 16 1-7,9,12-15 8 10,11,16
CD4021 23,12 1,4-11,13-15 16 2,312 8 4 1,4-7,9-11,13-16
CD4022 1-7:9-12 8,13,15 14,%6 1-79-12 8,18 13,15, 16 '
CD4023 6,9,10 1-5,7,8,11-13 14 6,9,10 7 15,8,11-14
CD4024 3-6,8-13 1,2,7 14 3-6,8-13 7 1,2,14
CD4025 6,9,10 1-5,7,8,11-13 14 6,9,10 7 1-5,8,11-14
CD4026 4-7,9-14 1-38,15 16 4-79-14 8 1-3,15,16
CD4027 1,2,14,15 3-13 16 1,2,14,15 8 3-7,9-13,16
CD4028 1-7,9,14,15 8,10-13 16 1-7,9,14,15 8 10-13,16
CD4029 2,6,7,11,14 1,3-5,8-10,12, 16 2,6,7,11,14 8 1,3-5,9,10,12,13
13,15 15,16
CD4030 3,4,10,11 1,2,5-9,12,13 14 3,4,10,11 7 1,2,56,89,12-14
CD4031 3-7,9,11-14 1,2,8,10,15 16 3-7,9,11-14 8 1,2,10,15,16
CD4033 4-7,9-13 1-3,8,14,15 16 4-78-13 8 1-3,14-16
CD4034 1-8 12,15-23 9-11,13,14,24 1-8 12 9-11,13-24
CD4035 1,13-15 2-12 16 1,13-15 8 2-79-12,16
CD4040 1-7,9,12-15 8,10,11 16 1-7,9,12-15 8 10,11,16
CD4041 1,2,4,589,11,12 36,7,10,13 14 1,2,45,89,11,12 7 3,6,10,13,14
CD4042 1-3,9-12,15 4-8,13,14 16 1-3,9-12,15 8 4-7,13,14,16
CD4043 1,2,9,10,13 3-8,11,12,14,15 16 1,2,9,10,13 8 3-7.11,12,14-16
CD4044 1,2,9,10,13 3-8,11,12,14,15 16 1,2,9,10,13 8 3-7,11,12,14-16
CD4046 1,2,4,6,7,10,11, 358914 12,16 1,2,46,7,10,11, 8 3,59,12,14,16
13,15 13,15
CD4047 1,2,10,11,13 3-9,12 14 1,2,10,11,13 7 3-6,8,9,12,14

*Non-standard pin arrangement, or multipte supply pins; connect pins marked (#) without using resistor.
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Static Burn-In Test Circuit Connections

High Reliability CD4000B-Series CMOS ICs

STATIC BURN-IN | STATIC BURN-IN If
TYPE OPEN GROUND Voo OPEN GROUND Voo
CD4048 1 2-15 16 1 8 2-7,9-16
CD4049* 2,4,610,12, 3,5,7-9,11,14 1e,160 2,4,6,10,12, 8 10,3,57,9,11,
13,15 13,15 14,16¢
CD4050 2,4,6,10,12, 3,57-9,11,14 1e,160 2,4,6,10,12, 8 10,357,911,
13,15 13,15 14,16¢
CD4051" 3 1,2,4-6,7¢8e, 16 3 70,80 1,.2,4-6,9-16
9-15
CD4052" 313 1,2,4-6,7¢,8e, 16 3,13 7e,80 1,2,4-6,9-12,
9-12,14,15 14-18
CD4053" 414,15 1-3,5,6,70,8e, 16 4,14,15 70,86 1-3,5,6,9-13,16
| 913 ~ B B
| cDaoso 1-7.9,10,13-15 8,11,12 16 1-7.9,10,13-15 8 11,12,16
CD4063 57 1,2,4,8-15 3,16 57 38 1,2,49-16
CDA066 23910 1,4-8,11-13 14 239,10 7 1,4-6,8,11-14
CD4067 1 2-23 24 1 12 2-11,13-23
CD4068 16813 2-57,9-12 14 1,6,8.13 7 2-59-12,14
CD4069 2,4,6,8,10,12 1,3,57.9,11,13 14 2,4,6,8,10,12 7 1,359,11,13,14
CDA4070 3,4,10,11 1,2,5-9,12,13 14 3,4,10,11 7 1,2,5,6,8,9,12-14
CDA071 3,4,10,11 1,2,5-9,12,13 14 3,4,10,11 7 1,2,5,6,8,9,12-14
CDao72 16813 2-5,7.9-12 14 1,6,813 7 2-59-12,14
CD4073 6,9,10 1-5,7,8,11-13 14 6,9,10 7 1-5,8,11-14
CD4075 69,10 1-5,7,8,11-13 14 6,9,10 7 -5,8,11-14
CD4076 3-6 12,7-15 16 36 8 1,2,7,9-16
CD4077 3,4,10,11 1,2,59,12,13 14 3,4,10,11 7 1,2,5,6,89,12-14
CD4078 1,6,813 2-57.9-12 14 16,813 7 2-59-12,14
CDA4081 3,4,10,11 1,2,59,12,13 14 3,4,10,11 7 1,2,56,8,9,12-14
CD4082 1,6,8.13 2-579-12 14 16,813 7 2-59-12,14
CD4085 3.4 1,2,5-13 14 34 7 1,2,5,6,8-14
CD4086 3.4 1,2,5-13 14 34 7 1,2,5,6,8-14
CD4089 157 2-48-15 16 157 8 2-49-16
CD4093 34,1011 1,2,5-9,12,13 14 3,4,10,11 7 1,2,5,6,8,9,12-14
CD4094 4-79-14 1-3,8,15 16 4-7,9-14 8 1-3,15,16
CD4095 168 2-57,9-13 14 1,68 7 2-59-14
CD4096 168 2-57,9-13 14 168 7 2-59-14
CD4097 1,17 2-16,18-23 24 1,17 12 2-11,13-24
CD4098 2,6,7,9,10,14 1,3-5.8,11-13,15 16 2,6,7.9,10,14 1,815 3-511-13,16
CD4099 19-15 2-8 16 1,9-15 8 2-7,16
CD4502 2579,11,14 1,3,4,6,8,10,12, 16 2,57.9,11,14 8 1,34,6,10,12,13
13,15 15,16
CD4503 3575,11,13 1,2,4,6,8,10,12, 16 3,5,7,9,11,13 8 1,2,4,6,10,12,
14,15 14-16
CD4504 2,4,6,10,12,15 3,57-9,11,14 16 (16,13)" 2,4,6,10,12,15 8 16 (19,3,57.9,
11,13,14)}
CD4508 57,9,11,17,19, 1-4,6,8,10, 24 5,7,9,11,17,19, 12 1-4,6,8,10,13-16,
21,23 12-16,18,20,22 21,23 18,20,22,24
CD4510 267,11,14 1,3-5,8-10,12, 16 2,6,7,11,14 8 1,3-5,9,10,12,
13,15 13,15,16
CD4511 9-15 1-8 16 9-15 8 1-7,16
CD4512 14 1-13,15 16 14 8 1-7,9-13,15,16

*Non-standard pih arrangement, or multiple supply pins; connect pins marked () without using resistor.
Pin voltage is Vpp/2 for pins inside parentheses.
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High Reliability CD4000B-Series CMOS ICs

Static Burn-In Test Circuit Connections

STATIC BURN-IN | STATIC BURN-IN It
TYPE OPEN GROUND Voo OPEN GROUND Voo
CD4514 4-11,13-20 1-3,12,21-23 24 4-11,13-20 12 1-3,21-24
CD4515 4-11,13-20 1-3,12,21-23 24 4-11,13-20 12 1-3,21-24
CD4516 2,67,11,14 1,3-5,8-10,12, 16 267.11,14 8 1,3-5,9,10,12,
13,15 13,15,16
CD4517 1,2,5.6,10,11, 3,4,7-9,12,13 16 1,2,56,10,11, 8 3,4,79,12,
14,15 14,15 13,16
CD4518 3-6,11-14 1,2,7-10,15 16 3-6,11-14 8 1,2,79,10,
15,16
CD4520 3-6,11-14 1,2,7-10,15 16 3-6,11-14 8 1,2,7.9,10,
15,16
CcD4527 157 2-48-15 16 157 8 2-4,9-16
CD4532 6,7,9,14,15 1-5,8,10-13 16 67.9,14,15 8 1-5,10-13,16
€D4536 4513 1-3,6-12,14,15 16 4513 8 1-36,7.9-12,
14-16
CD4555 4-79-12 1-3,8,13-15 16 4-79-12 8 1-3,13-16
CD4556 4-79-12 1-3,8,13-15 16 4-79-12 8 1-3,13-16
CD4585 312,13 1,2,4-11,14,15 16 3,12,13 8 12,4-7,9-11,
14-16
CD4724 4-79-12 1-3,8,13-15 16 4-79-12 8 1,3,13-16
CD14538 2,67.9,10,14 1,3-5,8,11-13,15 16 2,67.9,10,14 18,15 3-511-13,16
CD40100 1,4,57,10,12,14 23,6.89,11,13 16 1,4,5,7,10,12, 8 236,911,
15 14,15 13,16
CD40101 6,9 1-5,7,8,10-13 14 6.9 7 1-5,8,10-14
CD40102 14 1-13,15 16 14 8 1-7.9-13,15,16
CD40103 14 1-13,15 16 14 8 1-7.9-13,15,16
CD40104 12-15 1-11 16 12-15 8 1-7.9-11,16
CD40105 2,10-14 1,3-9,15 16 2,10-14 8 1,3-7.9,15,16
CD40106 2,4,6,8,10,12 1,357.9,11,13 14 2,4,6,8,10,12 7 135911,
13,14
CD40107 1,2,56,89, 3,47,10,11 14 1,25689,12,13 7 3,4,10,11,14
12,13
CD40108 1,2,4-7,22,23 3.8-21 24 1,2,4-7,22,23 12 3,8-11,13-21,
24
CD40109" | 45711-13 2,3,6-10,14,15 10,16 4511-13 8 (1423,6,7.9,10,
14,15)116
CD40110 1-3,10-15 49 16 1-3,10-15 8 479,16
CD40147 679,14 1-5,8,10-13,15 16 679,14 8 1-5,10-13,15,16
CD40160 11-15 1-10 16 11-15 8 1-7.9,10,16
CD40161 11-15 1-10 16 11-15 8 1-7,9,10,16
CD40162 11-15 1-10 16 11-15 8 1-7.9,10,16
CD40163 11-15 1-10 16 11-15 8 1-7,9,10,16
CD40174 257,10,12,15 13,4,689,11, 16 2,57,10,12,15 8 1,3,4,69,11,13,
13,14 14,16

*Non-standard pin arrangement, or multiple supply pins; connect pins marked (e) without using resistor.
1Pin voltage is Vpp/2 for pins inside parentheses.
2Vpp = 11.5 volts; Viec = 6.5 volts; use 300 () resistors at pins 10,13-21.
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Static Burn-In Test Circuit Connections

High Reliability CD4000B-Series CMOS ICs

STATIC BURN-IN | STATIC BURN-IN I
TYPE OPEN GROUND Voo OPEN GROUND Voo
CD40175 23,67,10,11, 14,589,12,13 16 2,36,7.10,11, 8 1,4,59,12,13,16
14,15 14,15
CD40181 9-11,13-17 1-8,12,18-23 24 9-11,13-17 12 1-8,18-24
CD40182 7,912 1-6,8,13-15 16 7,912 8 1-6,13-16
CD40192 23671213 1,4,58-11,14,15 16 23671213 8 1,4,59-11,
14-16
CD40193 23671213 1,4,58-11,14,15 16 23671213 8 1,4,59-11,
14-16
CD40194 12-15 111 16 12-15 8 1-7.9-11,16
CD40208 12472223 3,8-21 24 1,24-72223 12 32‘3-1 11321,
2
GD40257 479,12 1-356,8,10,11, 16 47912 815 1-35,6,10,11,
13-15 13,14,16
Dynamic Burn-In Test Circuit Connections
TYPE OPEN GROUND /2 Voo Voo OSCILLATOR
50 kHz 25 kHz
CD4000 12 7 6.9.10 14 3-58,11-13 —
CD4001 — 7 34,101 14 1256891213 —
CD4002 6.8 7 1,13 14 25912 —
CD4006 2 7 813 14 3 146
CD4007 — 47,9 158,12,13 211,14 36,10 —
CD4008 — 8 10-14 16 246,15 13579
CD4009" 13 8 24,6.10,12,15 1e,160 35791114 —
CD4010* 13 8 2,4,6,10,12,15 10,160 3579,11,14 —
CD4011 — 7 3.4,10,11 14 1256891213 —
CD4012 638 7 1,13 14 2-59-12 —
CD4013 — 468,10 121213 14 311 59
CD4014 — 1,4-913-15 2312 16 10 11
CD4015 — 68,14 2-510-13 16 19 715
CD4016 — 7 239,10 14 56,12,13 148,11
CD4017 — 813,15 1-7.9-12 16 14 —
CD4018 — 289,15 461113 13,12,16 714 10
CD4013 — 8 10-13 16 — 17.9,14,15
CD4020 — 8,11 1-7.9,12-15 16 10 —
CD4021 — 1,4-913-15 23,12 16 10 11
CD4022 — 813,15 1-7.9-12 16 14 —
CD4023 — 7 69,10 14 1581113 —
CD4024 810,13 27 369,11,12 14 1 —
CD4025 — 7 69,10 14 1581113 —
CD4026 — 2,15 47914 3,16 1 —
CD4027 — 47912 12,1415 5,6,10,11,16 3,13 —
CD4028 — 8 1-7.9,1415 16 10,1213 11
CD4029 — 1,3-58,12,13 2671114 910,16 15 —
CD4030 — 7 3.4,10,11 14 26913 1,5.8,12
CD4031 3-5,11-14 815 67,9 1,16 2 10

"Non-standard pin arrangment, or muitiple supply pins; connect pins marked (®) without using a resistor.
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High Reliability CD4000B-Series CMOS ICs

Dynamic Burn-In Test Circuit Connections

LOGIC CIRCUITS

TYPE OPEN GROUND 1/2 Voo Voo OSCILLATOR
50 kHz 25 kHz
CD4033 — 2381415 47913 16 1 —
CD4034 - 1-8,11-14 16-23 9,24 15 10
CD4035 134 25,7-12 13-15 16 6 —_
CD4040 — 811 1-79,12-15 16 10 —
CD4041 — 7 1245891112 14 36.10,13 —
CD4042 — 8 1-39-12,15 616 5 471314
CD4043 13 ) 12912 516 46,1214 37,11,15
CD4044 2 8 19,1013 516 46,1214 37,11,15
CD4046 14,67.10,11, 89 2 3.512,16 14 _
13,15
CD4047 — 7,912 1.2,1011.13 4514 68 3
CD4048 — 815 1 2,16 914 37
CD4049" 13 8 24,6,10,12,15 10,16 35,7911,14 —
CD4050* 13 8 246,10,12,15 1,16 35,7911,14 —
CD4051* — 467089, 3 1,213,15,16 1 10
12,14

CD4052* — 4-6,70,8¢,12,15 3,13 1,2,11,14,16 10 g
CD4053" — 1,5,6.70.80,12 41415 2,313,16 911 _
CD4054 — 70,8 36 1101214 2 911,13,15
CD4055 — 708 1,915 16 6 2.5
CD4056 — 708 915 1,16 6 25
CD4060 — 812 1-7,9,10,13-15 16 1 _
CD4083 — 1248161113 | 57 3,16 12,15 914
CD4066 — 7 239,10 14 56,1213 14811
CD4067 — 1215 1 24 2.916-23 (10,11,13,14)"
CD4068 68 7 113 14 25912 —
CD4069 — 7 2,46,8,10,12 14 13591113 —
CD4070 — 7 34,1011 14 15812 269,13
CD4071 — 7 3,4,10,11 14 1256891213 | —
CD4072 68 7 113 14 2-5,9-12 —
CD4073 — 7 69,10 14 — 1581113
CD4075 — 7 60,10 14 — 1581113
CD4076 — 1,2,8-10,15 36 16 7 11-14
CD4077 — 7 3,4,10,11 14 15812 269,13
CD4078 6,8 7 1,13 14 25912 —
CD4081 — 7 34,1011 14 1256891213 | —
CD4082 6.8 7 113 14 25912 —
CD4085 — 7 34 14 1256891213 | 10,11
CD4086 4 7 3 14 1256891113 | 10
CD4089 — 2,4.8,10,12-15 157 316 9 11
CD40g3 — 7 3,4,10,11 14 1256891213 | —
CD40%4 — 8 47914 1,15,16 3 2
CD4095 1 27.13 6.8 3591114 — 12
CD4096 1 257913 68 3,4,10,11,14 12 —
CD4097 — 12,13 117 24 2915161823 | (10,11,14)
CD4098 — 1481215 679,10 2,14,16 511 313

*Non-standard pin arrangement, or multiple supply pins; connect pins marked (@) without using a resistor.
Pin 10 is @ 14 kHz; pin 11 is @ 7 kHz; pin 13 is @ 1.7 kHz; pin 14 is @ 35 kHz.

2Pin 10 is @ 14 kHz; pin 11 is @ 7 kHz; pin 14 is @ 3.5 kHz.
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Dynamic Burn-In Test Circuit Connections

High Reliability CD4000B-Series CMOS ICs

TYPE OPEN GROUND 1/2 Voo Voo OSCILLATOR
50 kHiz 25 kHz
CD4099 - 5-8 19-15 16 2.4 3
CD4502 — 8 25791114 16 P 1,3,6,10,12,13,15
CD4503 — 18,15 367.9,11,13 16 2,4,6,10,12,14 _
CD4504 — 8 19.2,4,6,10,12,15 16 (357011143 | 13°
CD4508 — 13121315 57.9,11,17,19, 214,24 468101618, | —
21,23 20,22
CD4510 — 134891213 26,7,11.14 10,16 15 5
CD4511 915 5,8 — 34,16 127 6
CD4512 — 810,15 14 16 1791142 13
CDa514 — 2,312 41,1320 21,2224 1 23
CD4515 — 2,312 411,13-20 21,2224 1 23
CD4516 - 134891213 267.11,14 10,16 15 5
CD4517 — 3813 1.25,6,10,11
14,15 16 412 7.9
CDa518 _ 7,815 36,1114 210,16 19 —
CD4520 — 7,815 36,1114 210,16 19 —
CD4527 _ 2,4,8,1012-15 157 316 9 1
CD4532 — 8 6.7.9.14,15 516 14,1013 —
CD4536 — 1.2,68.14,15 4513 912,16 3 —
CD4541 411 57 128 9,10,12-14 3 —
CDd543 — 68 915 14,16 235 -
CDds55 — 1815 #7912 16 2,14 313
CD4556 — 18,15 47912 16 2,14 313
CDas8s — 59,11,14.15 312,13 14,16 2 10
CD4724 — 1-3.8 47.912 16 14,16 13
CD14538 _ 1.4.8,12,15 6.7.9.10 214,16 511 313
CD22100 — 8 10111415 7.16 1391213 (2,4-6)¢
CD22101 — 12 4589,16, 24 36.7.10,15 (1,2.11,14,23)5
17,2021 18,19,22
CD40100 1,5.7,10,14,15 2813 312 9,16 3 611
CD40101 — 47 69 12,14 235810 111,13
CD40102 — 3815 14 2,16 1.45,11.13 5.7.9,10,12
CD40103 — 3815 14 2,16 1461113 579,102
CD40104 _ 7,810 1215 1,36.9.16 T 2
CD40105 — 189 2,10-14 16 315 47
CD40106 — 7 24,6,810,12 14 13591113 —
CD40107 12681213 7 59 14 — 34,1011
CD40108 — 12 1,2,4-7.22.23 3,15,16,21,24 811,1419,20 910,13,17,18
CD40109° 12 8 10,4,511,13 16 (36,10,14)5 (2.7.0.15)%
CD40110 _Z 48 131015 16 9 —
CD40116° — — — — — —
CD40117 — 7 36811 14 1213 12
CD40147 _ 8 679,14 16 1,3,41,13 245,10,12,15
CD40160 - 8 11-15 17.9,10,16 26 _
CD40161 — 8 11-15 17.9,10,16 26 —
CD40162 — 8 11-15 17.9,10,16 26 .
CD40163 — ) 11-15 17,9,10.16 26 —
CD40174 — 8 257,1012,15 116 9 346111314

3Pin Voltage is Voo/2.

4Pin 5 is @ 14 kHz; Pin 6 is @ 7 kHz; Pin 2 is @ 3.5 kHz.
SPin 2 is @ 14 kHz; Pin 1 is @ 7 kHz; Pins 14, 23 are @ 3.5 kHz.

“Non-slandard pin arrangement, or multiple supply pins; connect pins marked (@) without using a resistor.
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Dynamic Burn-In Test Circuit Connections

High Reliability CD4000B-Series CMOS ICs

OSCILLATOR

TYPE - OPEN GROUND 1/2 Voo Voo Py YT

CD40175 — 8 2,3,6,7,10,11
14,15 1,16 9 451213
CD40181 — 4-6,8,12 9-11,13-17 324 1,2,18-23 7
CD40182 —_ 8 7.9-12 16 1-6,14,15 13
CD40192 —_ 8,14 23.6,7,12,13 1,5,9-11,15,16 4 —
CD40193 —_ 8,14 236,7,1213 1,5,9-11,15,16 4 —_
CD40194 — 78,10 12-15 1,3-6,9,16 11 2
CD40208 — 12 1,2,4-7,2223 3,15,16,21,24 8,10,14,19,20 9,11,13,17,18
CD40257 — 8,15 479,12 16 2;3,54,6.10,1 1, 1
131

Guide to Burn-In Delta Limits for Level /MS
CD4000B-Series CMOS ICs

Delta Parameters

For the /MS level devices, certain parameters are data-

logged and deltas are calculated from pre to post burn-in.

These parameters are shown below.

- Test Conditions
Pacr::l:::tlars Symbols Vo Vin Voo Dilil:ﬁ(tsA )
v) ) v
Quiescent Device Current
Gates loo — 0,20 20 1+ 0.1uA
MSI-1 Types loo — 0,20 20 1 0.2uA
MSI-2 Types lop — 0,20 20 + 1.0¢0A
Output Low (Sink) Current loc 04 0,5 5 + 20% of
initial value
Output High (Source) Current lon 4.6 0,5 5 + 20% of
initial value
Types with Ron limits Ron — — 10V 1 20% of
instead of lo. and lou initial value
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High Reliability CD4000B~Series CMOS ICs

Leadless Chip Carrier Pinouts

The following table and diagrams show JEDEC standard
pinout conversions from 14, 16, 22 and 24 pin leaded
FP/DIL packages to 20 and 28 terminal leadless chip

carriers. Harris CD4000B-series products offered in
leadless chip carriers are shown below.

Pinout Conversion From Leaded Package to Leadless-Chip Carrier

FP/DIL Pin 1(2(|3]a|5|6]7{8]9 [10{11[12|13|14|15|16(17)18|19]20|21|22 23|24
Leadless 234689 ]|10]|12|13]|14|16(18]19}20

Chip 213|457 |89 |10]|12]13|14[15|17[18]|19|20

Carrier 234|568 ]10}11{12]13[14]|16]|17]1819]20(22|24]|25]26(27|28
Terminal 2(3]4|516]|7}|9|10f11]12(13|14]16]17(18|19]|20|21]|23]24|25]|26 27|28

CD4000B-Series Conversion Diagrams
Top Views Shown

20-Terminal Leadless-Chip Carriers

OO0,

INDEX

INDEX @@ @
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9 10 Il 12 13
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28-Terminal Leadless-Chip Carriers
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12-254

EER EEE

Ol0)

20-TERMINAL
CONVERSION

FROM
16-PIN

O0)
GO G®

9 10 11 12 13

(G OOIC)

92CS- 35334

4 3 2 | 282726

28~-TERMINAL
CONVERSION
FROM
24-PIN

AR GERW®

2 13 14 15 16 17 18

CILCACINC)
®© ®

92C8- 33336



