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FUNCTION

Quad 2 Input NAND
Quad 2 Input NOR

Hex Inverter

Quad 2 Input AND

Triple 3 Input NAND

Hex Schmitt Trigger

Dual 4 Input NAND

8 Input NAND

Quad 2 Input OR

BCD to Decimal Decoder
BCD to 7 Segment Decoder
Dual J-K Flip-Flops with Clear
Dual D Flip-Flop

Dual J-K Flip-Flops
with Clear and Preset

4 Bit Binary Full Adder
4 Bit Magnitude Comparator
Quad 2 Input Exclusive OR

64 Bit Three State Random
Access Read/Write Memory

HD-54C/74C* SERIES

MANUFACTURER CROSS REFERENCE

HARRIS
HD-74C00
HD-74C02
HD-74C04
HD-74C08
HD-74C10
HD-74C14
HD-74C20
HD-74C30
HD-74C32
HD-74C42
HD-74C48
HD-74C73
HD-74C74

HD-74C76
HD-74C83
HD-74C85
HD-74C86

HD-74C89

4 Bit Right-Shift Left-Shift Register ~HD-74C95

Dual J-K Flip-Flops with Clear
8 Channel Digital Multiplexer

4 Line to 16 Line Decoder/
Demultiplexer

Quad 2 Input Multiplexers

Decade Counter with
Asynchronous Clear

Binary Counter with
Asynchronous Clear

Decade Counter with
Synchronous Clear

Binary Counter with
Synchronous Clear

8 Bit Parallel Out Serial
Shift Register

Parallel Load 8 Bit Shift Register

HD-74C107
HD-74C151

HD-74C154
HD-74C157

HD-74C160

HD-74C161

HD-74C162

HD-74C163

HD-74C164
HD-74C165

* All Listed 74C Devices Are Available Also As 54C.

NATIONAL
MM74C00
MM74C02
MM74C04
MM74C08
MM74C10
MM74C14
MM74C20
MM74C30
MM74C32
MM74C42
MM74C48
MM74C73
MM74C74

MM74C76
MM74C83
MM74C85
MM74C86

MM74C89
MM74C95
MM74C107
MM74C151

MM74C154
MM74C157

MM74C160
MM74C161
MM74C162
MM74C163

MM74C164
MM74C165

a

TELEDYNE
MM74C00
MM74C02
MM74C04
MM74C08

MM74C20

MM74C42

MM74C73
MM74C74

MM74C76

MM74C95
MM74C107
MM74C151

MM74C154
MM74C157

MM74C160
MM74C161
MM74C162
MM74C163

MM74C164
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3-6
3-2
3-9
3-2
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3-13
3-14
3-17

3-14
3-20
3-21
3-6

3-24
3-28
3-14
3-10

3-33
3-35



FUNCTION

Three State Quad D Flip-Flop
Hex D Flip-Flop

Quad D Flip-Flop

Synchronous 4 Bit Up/
Down Decade Counter

Synchronous 4 Bit Up/
Down Binary Counter

4 Bit Registers

256 Bit Three State Random
Access Read/Write Memory

Dual Monostable Multivibrator
Hex Inverting TTL Buffer

Hex Non-Inverting TTL Buffer
Hex Inverting PMOS Buffer

Hex Non-Inverting PMOS Buffer

Three State Hex
Non-Inverting Buffer

Three State Hex
Non-Inverting Buffer

HARRIS
HD-74C173

HD-74C174

HD-74C175
HD-74C192

HD-74C193
HD-74C195

HD-74C200
HD-74C221
HD-74C901
HD-74C902
HD-74C903
HD-74C904

HD-80C95"*

HD-80C97**

*All Listed 74C Devices Are Also Available As 54C.
**All Listed 80C Devices Are Also Available As 70C.

NATIONAL
MM74C173

MM74C174
MM74C175

MM74C192

MM74C193
MM74C195

MM74C200
MM74C221
MM74C901
MM74C902
MM74C903
MM74C904

MM80C95

MM80C97

TELEDYNE

MM74C173

MM74C192

MM74C193
MM74C195
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3-44
3-46
3-46

3-47

3-47
3-50

3-53
3-56
3-57
3-57
3-57
3-57



FUNCTION

Dual 3 Input NOR
Gate + Inverter

Quad 2 Input NOR
Dual 4 Input NOR

Dual Complementary
Pair + Inverter

Quad 2 Input NAND

Dual 4 Input NAND

Dual D Flip-Flop

8 Stage Static Shift Register
Dual 4 Static Shift Register
Decade Counter
Preset/Divide by N Counter
Quad AND/OR Select

14 Stage Binary/
Ripple Counter

8 Stage Static Shift Register
Divide by 8 Counter

Triple 3 Input NAND

7 Stage Binary Counter
Triple 3 Input NOR

Dual J-K Flip-Flop

BCD/Decimal Decoder
Preset Up-Down Counter
Quad Exclusive OR

4 Stage Parallel In/
Parallel Out Shift Register

12 Stage Binary/
Ripple Counter

Quad Clocked “D'" Latch

Quad Three State
L/S Latch NOR

Quad Three State
NAND R/S Latch

Hex Buffer, Inverting
Hex Buffer, Non-Inverting

Quad Bilateral Switch

MANUFACTURER CROSS REFERENCE

HARRIS
HD-4000

HD-4001
HD-4002

HD-4007
HD-4011
HD-4012
HD-4013
HD-4014
HD-4015
HD-4017
HD-4018
HD-4019

HD-4020
HD-4021
HD-4022
HD-4023
HD-4024
HD-4025
HD-4027
HD-4028
HD-4029
HD-4030

HD-4035

HD-4040
HD-4042

HD-4043

HD-4044
HD-4049
HD-4050
HD-4066

HD-4000 SERIES

RCA
CD4000

CD4001
CD4002

CD4007
CD4011
CD4012
CD4013
CD4014
CD4015
CD4017
CD4018
CD4019

CD4020
CD4021
CD4022
CD4023
CD4024
CD4025
CD4027
CD4028
CD4029
CD4030

CDA4035

CD4040
CD4042

CD4043

CD4044
CD4049
CD4050
CD4066

@

NATIONAL

MM4601
MM4602

MM4611
MM4612
MM4613
MM4614

MM4617

MM4619

MM4620
MM4621
MM4622
MM4623
MM4625
MM4627

MM4630

MM4635

MM4649
MM4650
MM4666

MOTOROLA
MC14000

MC14001
MC14002

MC14007
MC14011
MC14012
MC14013
MC14014
MC14015
MC14017

MC14020
MC14021
MC14022
MC14023
MC14024
MC14025
MC14027

MC14028

MC14035

MC14040
MC14042

MC14049
MC14050
MC14066
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FUNCTIONAL CROSS REFERENCE OF

HD-4000 SERIES AND HD-54C/74C SERIES

(Does not imply pin compatibility)

ARITHMETIC FUNCTIONS Sgg?(E)S
Four Bit Binary Full Adder -
Four Bit Magnitude Comparator -
COUNTERS
7 Stage Binary HD-4024
12 Stage Ripple-Carry Binary HD-4040
14 Stage Ripple-Carry Binary HD-4020
Decade Counter/Divider

+ 10 Decoded Decimal Outputs HD-4017
Divide by 8 Counter/Divider

with 8 Decimal Outputs HD-4022
Presettable Divide by ““N*’

Counter Fixed or Programmable HD-4018
Presettable Up/Down Counter

Binary or BCD Decade HD-4029
Synchronous Decade -
Synchronous Binary -
Fully Synchronous Decade -
Fully Synchronous Binary -
Synchronous Up/Down Decade —
Synchronous Up/Down Binary —
DECODERS/MULTIPLEXERS
Quad Bilateral Switch HD-4066
BCD to Decimal Decoders HD-4028

BCD to 7 Segment Decoder -
8 Channel Digital Multiplexer —
4 Line to 16 Line -
Quad 2 Input -

*All Listed 74C Devices Are Available Also As 54C.
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4 - 50
4-72
4-38

54C/74C*
SERIES

HD-74C83
HD-74C85

HD-74C160
HD-74C161
HD-74C162
HD-74C163
HD-74C192
HD-74C193

HD-74C42
HD-74C48
HD-74C151
HD-74C154
HD-74C157
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FLIP-FLOPS

Dual “’D"" with Set/Reset

Dual "J-K” with Set/Reset

Quad Clocked D"’ Latch

Quad Three State NOR Reset/Set Latch
Quad Three State NAND Reset/Set Latch
Dual "“J-K'* Master/Slave

Dual “J-K'" Master/Slave with Preset
Dual “J-K"'

Quad “D"” Three State (Quad Latch)
Hex “D"”

Quad "“D"”

GATES/BUFFERS/INVERTERS
Dual 3 Input NOR Gate + Inverter
Quad 2 Input NOR

Dual 4 Input NOR

Quad 2 Input NAND

Dual 4 Input NAND

Triple 3 Input NAND

Triple 3 Input NOR

Hex Inverter

Quad 2 Input AND

8 Inputs NAND

Quad 2 Input OR

Quad 2 Input Exclusive OR

Quad AND-OR Select

Dual Complementary Pair + Inverter
Hex Buffer/Converter, Inverting
Hex Buffer/Converter, Non-Inverting
Hex Inverting PMOS Buffer

Hex Non-Inverting PMOS Buffer
Three State Hex Buffer

Three State Hex Buffer

4000
SERIES

HD-4013
HD-4027
HD-4042
HD-4043
HD-4044

PAGE
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4-20
4 - 56
4-70
4-78
4-78

CD4076 (RCA)** -

HD-4000
HD-4001
HD-4002
HD-4011
HD-4012
HD-4023
HD-4025

CD4069 (RCA)** _

HD-4030""
HD-4019
HD-4007
HD-4049
HD-4050

*All Listed 74C Devices Are Also Available As 54C.

**Pin Compatible with 54C/74C.

4 - 66
4-35
4-11
4 - 81
4 - 81

54C/74C*
SERIES

HD-74C74

HD-74C73
HD-74C76
HD-74C107
HD-74C173
HD-74C174
HD-74C175

HD-74C02
HD-74C00
HD-74C20
HD-74C10
HD-74C04
HD-74C08
HD-74C30
HD-74C32
HD-74C86

HD-74C901
HD-74C902
HD-74C903
HD-74C904
HD-80C95***
HD-80C97 ***
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3-6

3-57
3-57
3-57
3-57
3-61
3-61
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SHIFT REGISTERS

Dual 4 Stage with Serial Input/
Parallel Output

8 Stage Synchronous Parallel Input/
Serial Output

8 Stage Asynchronous Parallel Input/
Serial Output

4 Stage with J-K Input and True/
Complement Output

4 Bit Right-Shift Left-Shift
8 Bit Serial-In Parallel Out
4 Bit Parallel-In Parallel-Out

SPECIAL FUNCTIONS
Hex Schmitt Trigger
Dual Monostable Multivibrator

64 Bit Three State Random Access
Read/Write Memory

256 Bit Three State Random Access
Read/Write Memory

4000
SERIES

HD-4015

HD-4014

HD-4021

HD-4035

*All Listed 74C Devices Are Available Also As 54C.
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54C/74C~
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HD-74C165

HD-74C95
HD-74C164
HD-74C195

HD-74C14
HD-74C221

HD-74C89

HD-74C200
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3-28
3-40
3-50
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RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

Technical Introduction

CMOS, as a general category of logic circuits,has prop-
erties which make it unique. The potential for low
power, high noise immunity, high fanout and wide
operating power supply range are equalled by no other
technology available today. Best utilization of these
characteristics can, however, only be made with an
understanding of the technology, circuit configurations
and operating characteristics.

The intention of this introduction is to provide the
system designer with sufficient technical background in
CMOS to realize its full capabilities.

The Introduction is divided into three sections covering
the following topics:

@® The MOS transistor

@® The CMOS configuration — Logic implementation
and circuits

@® CMOS design rules

The MOS Transistor

The basic building blocks for all CMOS logic functions
are N-channel and P-channel Metal Oxide Semiconductor
(MOS) transistors. Referring to Figure 1, these devices
function as voltage control switches in that a high or
low impedance can be generated between source and
drain terminals as a function of the voltage applied
between the gate and source. Both elements in the
referenced figure are also capable of bilateral current
flow between source and drain.

+V +V
SOURCE DRAIN
GATE O—l — GATE O—I ¢—
DRAIN SOURCE
o
-V -V

P-CHANNEL MOS TRANSISTOR N-CHANNEL MOS TRANSISTOR

SCHEMATIC REPRESENTATION OF
P AND N-CHANNEL TRANSISTORS

Figure 1

An MOS transistor consists of heavily doped source and
drain diffusions separated by a narrow gap over which
there is a thin gate oxide and aluminum metallization as
shown in Figure 2. In order for the transistor to con-
duct current from source to drain a voltage in excess of
its threshold must be applied from gate to source.
The threshold is that voltage which must be exceeded in
order to invert the silicon between the source and drain
to form a conducting channel. An increase in the gate
to source bias beyond the threshold voltage further
inverts material under the gate electrode increasing
transistor conductivity.

ALUMINUM
METALLIZATION
DRAIN OXIDE

(Si02)

t

SOURCE :—'VTP—’_ GATE

LTI

et DL 230) I

— — N- — — P-CHANNEL TRANSISTOR - - -\ - -

N- - — — - - - = —\ — N-CHANNEL TRANSISTOR

-l
GATE OXIDE THICKNESS
VTP = P-CHANNEL THRESHOLD 1000

VTN = N-CHANNEL THRESHOLD

Application of a negative voltage in excess of one
V1p from gate to source, or a positive voltage in
excess of one V1 from gate to source of a P-channel
or N-channel transistor respectively inverts the channel
material, inducing a conductive path from source to
drain.

Figure 2

The following equations1are a simplified representation
of MOS operation, not taking into account some higher
order effects. The MOS characteristic is represented by
two curve segments, an inverted parabola for nonsatur-
ated operation (VGs-VT) 2> VDS and a straight line for
saturated operation (VGs-VT) <Vps.

1 C.T. SAH “Characteristics of the Metal Oxide
Semiconductor Transistors’’
|EEE Transactions of Electron Devices, July, 1964.
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Drain characteristics measured on HD-4007 P-channel and N-channel
transistors. Roll off of mobility at high power levels is illustrated by the
decrease in Ipg with increasing Vpg on the N-channel characteristic.

NONSATURATED OPERATION
(Vgs-VT) 2 Vps

Ips=K’ VEV- [Z(VGS -VT)Vps - VDsz}

SATURATED OPERATION
(Vgs-VT) < Vps-

Ips = K'%(VGS -VT)2

Where: ' «
V@Gs = Gate to Source Voltage

Vps = Drain to Source Voltage
VT = MOS Threshold Voltage

- Ivle
K 2Tox

M= Channel Mobility

€ = Dielectric Constant of the Gate Oxide
Tox = Thickness of the Gate Oxide

TA = Ambient Temperature, °K

W = Effective Channel Width

L = Effective Channel Length

Channel Mobility in the above equation is a function
decreasing in magnitude with increasing temperature and
is primarily responsible for most temperature dependent
variations in performance. Figure 3 shows actual drain
characteristics measured on an HD-4007. An obvious
roll off of current at higher power levels is observed on
the N-channel characteristic due to degradation of

mobility. The P-channel characteristics exhibit the same
effect, however it is less noticeable due to the greater
slope of the curves in saturated operation. These curves
graphically illustrate degradation of performance at
elevated temperatures. Characteristics were recorded on
an XY plotter allowing sufficient time for device tem-
perature to rise. The low duty cycle operation of a CRT
curve tracer would have eliminated display of this effect.

The CMOS Configuration

Virtually any logic function can be performed using
parallel/series combinations of N and P-channel tran-
sistors. In addition Complementary MOS configurations
offer many advantages over circuits using P or N-channel
transistors exclusively. Speed, power, noise immunity,
fanout and power supply regulation considerations all
shift in favor of the system designer, the reasons easily
derived from a study of the basic inverter circuit.
Figure 4 illustrates a CMOS inverter voltage transfer
curve with the Ipp current superimposed over the
transfer curve. Note the following characteristics:

The inverter threshold is centered around the mid-
point of the input voltage swing. Proper selection of
transistor dimensions results in balanced impedances
and an approximately centered gate threshold re-
gardless of the Vpp supply voltage. This factor
coupled with the Vpp to VSS logic voltage swing is
responsible for the high voltage noise immunity of
CMOS for both logic ‘‘one” and ‘‘zero” levels.

From the Ipp curve note that no DC current flows
with the input voltage within one threshold voltage
of either Vpp or Vgs. A series current path exists
from Vpp to Vgg only during transitions of the
input voltage through the range for which both
channels are conducting.



CMOS transistor thresholds (N and P) of approxi-
mately 1.5 volts result in a lower operating limit for
VpD-Vss of 3 volts or the sum of the N and P
channel thresholds. Under this condition, as the
inverter input swings through its voltage range there
is no overlap in conduction of the N and P-channels.

The basic operating characteristics which were illustrated
above using an inverter also apply to gate and complex
logic functions.

VDD VTP = P-CHANNEL TRANSISTOR
| THRESHOLD
! VTN = N-CHANNEL TRANSISTOR
I THRESHOLD
|
OUTPUT I
VOLTAGE |
|
|
|
[
|
|
/i N
(Vss+ VNI | I . Vop

| (VDD - VTP)
INPUT VOLTAGE \ !

I |

| I
P-CHANNEL CONDUCTING |
| |
|

|

| N-CHANNEL CONDUCTING
|

I<——'——'——’
| BOTHCHANNELS
CONDUCTING

CMOS VOLTAGE TRANSFER CURVE
Figure 4

CMOS Logic

A NAND gate is implemented in CMOS by the series/
parallel transistor combination illustrated in Figure 5.

Vbp
TRUTH TABLE
A B | t
0o o1
o 1|1
10| 1
1 1| o0

'

SYMBOL

CMOS NAND GATE — A multiple input NAND gate
can be configured with parallel P-channel transistors
and series N-channel transistors in the manner shown
here. NAND gates with more than two inputs would
require one P-channel/N-channel pair per additional
input.

Figure 5

Comparing the truth table and circuit schematic, the
only way to switch the output to a zero level (Vgg) is to
apply two ones (Vpp) at the inputs. This closes the
series path through the two N-channel devices to Vgs.
For all other input logic combinations, the series
N-channel path is open with one or more of the parallel
P-channel devices pulling the output to a one level.

The CMOS NOR gate is analogous to the NAND
function, the variation being that the P-channel devices
are in series with the N-channels in parallel.

““Functional Logic” is a term referring to the merging of
two or more conventional gate functions into a single
“complex’’ gate in order to affect a transistor count or
performance advantage. The individual gate identity
normally associated with logic is lost when the con-
ventional gate to functional conversion is made.

Functional logic is easily implemented with only a
fraction of the transistor count required for more
straightforward gate techniques. For example, the
conversion of the function f=AB + C to functional logic
shown in Figure 6 uses only six transistors, the gate
implementation would require ten. Such a reduction
in transistor count has a dramatic effect on chip size
when applied to a large complex logic function.

VbD

A —X
B —1 f
Cc

f=(A+B)C=AB+C

CMOS FUNCTIONAL LOGIC — Implementation of
the function f = AB + C utilizing functional logic
results in a savings of four transistors. The straight-
forward gate implementation requires ten transistors,
functional logic uses only six.

Figure 6

Isolation elements are needed in the implementation of
some digital functions, notably master/slave flip-flop
configurations. Two techniques are illustrated in Fig-
ure 7. Master to slave isolation is provided by de-
coupling Vpp and Vsg from inverter element A" by
use of series P and N-channel transistors. Data input to
the master flip-flop and clock isolation utilize trans-
mission gates.



CLOCK

TRANSMISSION GATE

A—@—f

CONTROL

f=Aif CONTROL = "1"
f = DISC. if CONTROL = “0"

Master/Slave ‘D"’ type flip-flop — This application
shows the use of transmission gates to isolate Data
and Clock inputs during the appropriate portions of
the operating cycle. With Clock a logic one level Data
is isolated from the master. With Set or Reset, a one
clock is isolated from the internal circuitry.

Figure 7

The transmission gate is a voltage controlled coupling
device. P and N-channel transistors are placed in a
parallel configuration as illustrated in Figure 8. Either
parallel transistor by .itself varies widely in impedance
as its source swings through its signal range, varying the
gate to source bias. The parallel combination results in
a relatively flat characteristic over the entire Vpp to
Vss input swing.

VL

P-CHANNEL
7 A

v
NT Y RESIST-
VoD ANCE

V|N>\—Q ”r >

Vss | Vout
VH - VIN +

\_I_N-CHANNEL

VH

Vss =V

VDD = VH

CMOS TRANSMISSION GATE — The resistance be-
tween the input and output of a transmission gate is
a function of the input voltage and the gate to sub-
strate voltage. The effective resistance between the
input and the output is the parallel combination of
the P-channel and N-channel devices indicated by the
dashed line.
Figure 8

CMOS Design Rules

FLOATING INPUTS

CMOS inputs that are not connected are undefined and
will drift due to the leakage characteristics of the input
structure. Under dynamic system conditions, coupled
noise can propagate through floating inputs possibly

leading to increased power dissipation and/or apparent
circuit malfunction. For these reasons it is recom-
mended that all inputs be connected either to a gate
output or voltage supply. .

Forward Biasing Inputs or Qutputs

Under normal conditions, switching junctions on the
CMOS chip operate under reverse bias. There are,
however, possible situations under which forward bias
could occur. The consequences vary depending on the
specific technology and degree of forward bias.

If a CMOS input or output is driven by a low im-
pedance source sufficiently beyond the supply range to
heavily forward bias either of the drain to substrate
junctions current flow could be sufficient to damage
either the chip or wire bonding. Lower levels of drive
can also cause damage due to activation of Lateral or
Vertical Parasitic bipolar transistors. The most serious
such effect is an NPN/PNP parasitic combination which
latches up in SCR fashion and shorts Vpp to Vssg
ultimately destroying the chip. The SCR phenomenon
is shown in Figure 9. A general rule when using CMOS
is to avoid a forward bias condition sufficient to supply
drive to parasitics by keeping all pins within the range
Vss 0.3 < Vpjn £ Vpp + 0.3. When a forward bias
condition is unavoidable a resistor can be used to limit
current to a level not sufficient to activate parasitic
transistors.

EMITTER (NPN) EMITTER (PNP)

BASE
Vss OUTPUT Vsg (NPN) Vce

eI \u =

BASE (PNP)
R2
N-
VbDp
COLLECTOR (NPN) COLLECTOR (PNP)
Vee VpD
@ O

R2

VERTICAL NPN

Vss

The SCR configuration shown above when properly
biased can latch up conducting sufficient current to
damage a CMOS device. The latch mode can be
triggered by forward biasing either an NPN or PNP
base emitter junction in the above configuration,
both of which normally operate under reverse bias.

Figure 9



Derating Switching Parameters

Switching Characteristics as well as DC drive capabilities
exhibit a negative temperature coefficient of 0.3%/°C
due to degradation of the channel mobility with in-
creasing temperature. Switching parameters are nor-
mally specified at 256°C and must be derated by the user
according to his specific operating requirements.

Static Discharge

CMOS as well as other MOS technologies derive much of
their advantage from the high gate input impedance, on
the order of 1012.9. The high input impedance, how-
ever, is also responsible for what is its most serious
handling problem, damage due to application of static
charge across device terminals. Application of such
charge to a CMOS input usually results in a Gate to
Drain or Gate to Source short, a catastrophic failure.
This phenomenon is more common in low humidity
climates, but can be serious in any assembly area em-
ploying commonly used environmental control methods.

The failure mode is the rupture of the thin gate oxide
due to the high voltage built up on application of a static
charge.

In all assembly environments some simple procedures
can be followed in order to minimize device losses.

1. Use conductive work stations. Metallic or con-
ductive plastic tops on work benches connected to
ground help eliminate static buildup.

2. Ground all handling equipment if possible.

3. Ground all handling personnel through a con-
ductive bracelet through 1M$2 to ground. The
1MS2 resistor is to prevent operator injury.

4. Smocks, clothing, and especially shoes of certain
insulating materials should not be worn in areas
where devices are handled. These materials are
highly dielectric in nature and will hold, or aid in
the generation of a static charge.

5. Control relative humidity to as high a level as is
practical. A higher level of humidity helps to
bleed away static charge as it collects.

6. lonized air blowers can be used to reduce charge
buildup in areas where grounding is not possible or
desirable.

7. Devices should be in conductive carriers during all
phases of transport. Leads may be shorted by
tubular metallic carriers, conductive foam or foil.
Printed circuit boards should have shorting bars on
the connectors.

8. In automated handling equipment belts, chutes, or
other surfaces the leads contact should be of a con-
ducting nature. If this is not possible, ionized air
blowers may help reduce static charge problems.

9. Voltages of magnitude high enough to cause
damage may be generated in high speed test equip-
ment due to the effects of inductance or improper
termination of driven lines. Steps should be taken
to eliminate the possible application of such
voltages to device pins or pads. This problem is
not one of static discharge, but the result is so
similar, they may be confused. Harris application
note 208 is available further covering the subject
of CMOS input protection techniques and hand-
ling procedures.

Minimizing Power

DC power consumption is a function of leakage currents.
Over the specified supply range the Total Ipp leakage is
typically in the pico-ampere to nano-ampere range.
For circuits operating at moderate to high speeds this
component can normally be ignored in the determina-
tion of total power.

Most CMOS power at high operating frequencies is con-
sumed in driving capacitance. Figure 10 shows the
power supply current waveform for an inverter or gate
circuit under a transient condition. The large positive
current coinciding with the negative going input transi-
tion is pulled from Vpp through P-channel device to
charge CL.

v
LOGIC 1"
LOGIC “0" \——-/ \——-/
INPUT FREQUENCY

A

POWER SUPPLY CURRENT

—-

Power Supply Current — The majority of power
supply current flows through the P-channel transistor
to charge C|_during the negative going input transition.
The current variation during the positive going input
transition has two components.

1. Momentary capacitive coupling through the overlap
capacitance of a voltage greater than Vpp con-
tributes a negative component.

2. Serial current flows through both P and N-channels
during the input transition while both transistors
are thresholded.

Figure 10

Capacitive power for a given CMOS function can be
determined from the equation P = f x C|_ x Vpp2 where
f is the operating frequency, at which the output is
switching.
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To illustrate the P = fC_ VDD2 relationship, the
average power dissipation versus clock frequency for
¥ of an HD-4013 set up for the toggle mode is shown
above. Both Q and Q are loaded with C|_.

Figure 11

This formula can be derived as follows:

The energy stored in the load capacitance when
charged to Vpp is :

E = % CL Vpp2

For a gate this energy must be delivered to the load
capacitance through the P-channel device as the output
switches to Vpp and removed as it switches to Vss.
Thus, the total energy required to charge and discharge
the load capacitance during one cycle is:

ETotal = CL VDD?2

Power = Energy per unit time where time is the period
of the operating frequency.

T= -—1— Where T = Period
f = Frequency of Operation
E E
Power = T;tal _ Tc1>ta| = £CL Vpp2
T

As mentioned earlier some current does flow serially
through the complementary devices during that portion
of the input transition when both P and N-channel
devices are on. This condition becomes more prominent
with higher values of Vpp-Vss due to increased con-
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ductivity as well as increased input voltage range for
which complementary devices are simultaneously con-
ducting. Longer transition times at a gate input will
extend the period during which this series path from
Vpp to Vss is conducting and increase total power
consumption.

With bipolar or single channel MOS technologies switch-
ing (capacitive load) power is often insignificant due to
high quiescent power levels. CMOS reverses this with -
switching related power dominating the total system
power. Significant savings in power can therefore, be
gained by careful attention to such factors as input rise
and fall time and load capacitance.

Interfacing

CMOS/TTL

The CMOS interface’ with other technologies can in
many cases be accomplished with no buffering. The
HD-54C/74C product line, for example, has adequate
output capabilities to drive two low power TTL loads.
For devices not capable of driving TTL directly CMOS
buffers are available to perform the CMOS to TTL
interface.

The TTL output “one” level (VOH) of 2.4 volts is not
sufficiently high to guarantee recognition as a logic
“one” at a CMOS input. A pull up resistor from the
TTL output to Vpp provides an adequate interface
for many applications by pulling the driven CMOS input
nearly to Vpp restoring an adequate noise margin.

CMOS/PMOS

The primary requirement on PMOS to CMOS or CMOS
to PMOS interfaces is signal voltage compatibility, which
can normally be met by using common supplies. The
wide Vpp-Vss operating range of CMOS provides the
required voltage supply/signal compatibility.

CMOS/THREE STATE

A wide selection of devices are available as part of the
HD-54C/74C series providing three state capabilities
useful for a common bus interface. Qutput drive tran-
sistors to both logic ““one”” and “‘zero’’ levels are turned
off when the “/disable’ input is held high yielding the
‘““third"’ high impedance output state. Selective disabling
of three state outputs allows two or more three state
buffers to time share a single bus.
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HD-54C/74C Series

These circuits employ complementary MOS (CMOS) to achieve
low power dissipation, high noise immunity and wide power
supply voltage ranges with symmetric rise and fall times. Features
such as these make the 54/74C logic family ideal for use in digital
systems and a must for ‘“‘worse case’’ noise immunity design.
Function and pin out compatibility with series 54/74 TTL devices
minimizes design time for those designers already familiar with
the standard 54/74 logic family.

Family Features

@ Wide Supply Voltage Range 3.0V to 15V
8@ Guaranteed Noise Margin 1.0V
B High Noise Immunity 0.45 Ve Typ.

B Low Power 10nW Typ. for Gates
. 10 pW Typ. for MSI Circuits

B Low Power TTL Compatibility Fan Out of 2
Driving 74L

B All inputs are protected from
damage due to static discharge
by diode clamps to V¢ and
GND unless otherwise noted.

DISTRIBUTED
DIODE




HD-54C00/HD-74C00 Quad Two-Input NAND Gate
HD-54C02/HD-74C02 Quad Two-Input NOR Gate
HD-54C04/HD-74C04 Hex Inverter
HD-54C10/HD-74C10 Triple Three-Input NAND Gate
HD-54C20/HD-74C20 Dual Four-Input NAND Gate

RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

Features Connection Diagrams (Top View)
HD-54C00/HD-74C00
VTIC4 13 112 1 110 |9 IB
® WIDESUPPLY VOLTAGE RANGE 3.0V to 15.0V 5_ | j
® GUARANTEED NOISE MARGIN 1.0V
@ HIGH NOISE IMMUNITY 0.45VC TYP. rC?j —‘Qj
® LOWPOWER CONSUMPTION 10nW/PACKAGE TYP. 102 Ta a5 s mh)
® LOWPOWERTTL FAN OUT OF 2
COMPATIBILITY DRIVING 74L HD-54C02/HD-74C02

Description

These logic gates employ complementary MOS (CMQS) to
achieve wide power supply operating range, low power
consumption, high noise immunity and symmetric controlled
rise and fall times. With features such as this the 54C/74C
logic family is close to ideal for use in digital systems.
Function and pin out compatibility with series 54/74 devices
minimizes design time for those designers already familiar
with the standard 54/74 logic family.

All inputs are protected from damage due to static dischrage
by diode clamps to V¢ and GND.

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.
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Specifications

ABSOLUTE MAXIMUM RATINGS
Voltage at Any Pin -0.3Vto Vgg + 0.3V
Operating Temperature Range
54C -550C to +1250C
74C -40°C to +85°C

Storage Temperature Range
Maximum V¢ Voltage
Package Dissipation

Lead Temperature (Soldering, 10 Seconds)

-659C to +1500C
16V

500mW

3000C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across the guaranteed temperature range unless otherwise noted.

PARAMETER SYMBOL MIN. [ TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
Logical “1” Input Voltage VIN(1) gg x \\;gg z ?[]U\y
L) 15 \Y Vge = 5.0V
Logical “0" Input Voltage VIN(0) 20 v Voo = 10V
g 45 v Ve =5.0V, Ig =-10uA
Logical “1" Output Voltage Vout(1) 9.0 v Vgg -0V l00= -IO:A
L e 0.5 \Y Vee = 5.0V, Ig =-10uA
Logical “0" Output Voltage Vout(0) 10 v VEE oy |00=+10:A
Logical “1" Input Current HIN(T) 0.005 1.0 uA Veg = 15V, VN = 15V
\
Logical ““0" Input current lIN(0) -1.0 | -0.005 HA Ve =18V, VN = 0V
Supply Current Icc 0.01 15 MA Vee = 15V
LOW POWER TO CMOS
Vee Vv 54C,Vgg =4.5V
g -15
Logical “1" Input Voltage VIN(1) vee v 74C, Vg = 4.75V
-15
C 0.8 \ 54C, Vg = 4.5V
D.C. Logical “0"” Input Voltage VIN(0) 08 v 74C, Vg = 4.75V
g 4.4 v 54C, Voo =4.5V,1g = -10uA
Logical “1" Output Voltage Vout(1) 44 v 74c, Vgg _ 4.75\/’?0 - 10uA
C Al 0.4 v 54C,Vgg =4.5V, 19 = +10uA
Logical “0" Output Voltage Vout(0) 04 v T4C. VGG = 475V, Ig = +104A
CMOS TO LOW POWER
i 4.0 v 54C, Vg = 4.5V
Logical “1" Input Voltage VIN(1) 40 v 740 vgg:4.75v
Cat 1.0 v 54C, Vgg = 4.5V
Logical “0" Input Voltage VIN(0) 10 v 210 V(C;g =475V
g 24 v 54C, Vg =4.5V,1g = -360uA
Logical “1" Output Voltage Vout(1) 24 v 74c. Vgg =475V, 10 = -360uA
e 0.4 V| 54C,Vgo =45V, 10 = 360uA
Logical “0" Qutput Voltage Vout(0) 0.4 v 74c. VC((:: =475V, 10 = 3604A
OUTPUT DRIVE
Veg=5.0v,V =0V
Output Source Current 1Source 1.75 mA T;E 22000 VO'L"{‘E)DV
Vee = 10V, Vin(o) = ov
Output Source Current ISource 8.0 mA Ta = 25°C, VQut :) ov
Veg=5.0V,V =5.0V
Output Sink Current 1Sink 1.75 mA T/EC= 250¢ VOI:It(l)VCC
. ) Ve = 10V, ViN(y) = 10V
Output Sink Current ISink 8.0 mA TA = 259C, Vgut = Ve




Specifications

ELECTRICAL CHARACTERISTICS
Ta =259C, Cp =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

A.C.

NOTES: 1.

PARAMETER SYMBOL MIN. | TYP. | MAX. [ UNITS CONDITIONS
HD-54C00/HD-74C00
HD-54C02/HD-74C02
HD-54C04/HD-74C04
Propagation Delay Time to Logical ¢ 50 90 ns Vee = 5.0V
“1" or "0" pd 30 60 ns | vgg=10v
Input Capacitance CIN 12 pF (Note 2)
Power Dissipation Capacitance Cpp 12 pF (Note 3) Per gate or inverter
HD-54C10/HD-74C10
Propagation Delay Time to Logical . 60 100 ns Vee =5.0v
“1" or “0" pd 35 70 ns | Vgo=10vV
Input Capacitance CIN 7.0 pF (Note 2)
Power Dissipation Capacitance Cpp 18 pF (Note 3) Per gate
HD-54C20/HD-74C20
Propagation Delay Time to Logical t 70 115 ns Ve =5.0V
“1" or “0" pd 40 80 ns | Vg =10V
Input Capacitance CiN 13 pF (Note 2)
Power Dissipation Capacitance Cpep 30 pF (Note 3) Per gate

‘‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot

be guaranteed. Except for ‘Operating Temperature Range’’ they are not meant to imply that
the devices should be operated at these limits. The table of “"Electrical Characteristics’ provides
conditions for actual device operation.

2. Capacitance is guaranteed by periodic testing.

3. Cpp determines the no load ac power consumption of any CMOS device.

Typical Performance Characteristics
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Typical Performance Characteristics (continued)

Propagation Delay Time vs
Load Capacitance
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HD-54C08/HD-74C08

SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

Quad 2-Input AND Gate

HD-54C86/HD-74C86

Quad 2-Input EXCLUSIVE-OR Gate

Package

Features

@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V

@® GUARANTEED NOISE MARGIN 1.0V

@ HIGH NOISE IMMUNITY 0.45 Ve TYP.

@ LOW POWER TTL COMPATIBILITY FAN OUT OF 2
DRIVING 74L

@ LOW POWER CONSUMPTION RnPW/PACKAGE

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Description

Connection Diagrams

Employing complementary MOS (CMOS) transistors to
achieve wide power supply operating range, low power con-
sumption and high noise margin these gates provide basic
functions used in the implementation of digital integrated
circuit systems. The N and P-channel enhancement mode
transistors provide a symmetrical circuit with output swing
essentially equal to the supply voltage. No DC power other
than that caused by leakage current is consumed during
static condition. All inputs are protected from damage due
to static discharge by diode clamps to Vgg and GND.

Truth Tables

HD-54C08/HD-74C08

INPUTS OUTPUT
A B Y
L L L
L H L
H L L
H H H
HD-54C86/HD-74C86
INPUTS OUTPUTS
A B Y
L L L
L H H
H L H
H H L
H = High Level L= Low Level

HD-54C08/HD-74C08

Vce

HD-54C86/HD-74C86

Vcc 4B 4A  ay 3y 3B 3A
14 ]13 12 |n |10 E 8

(ol
s

1 [2 |3 4 5 |6 7
1A 1B 1Y 2y 2A 2B GND




Specifications

ABSOLUTE MAXIMUM RATINGS
Voltage at Any Pin -0.3V to Vg +0.3V
Operating Temperature Range  HD-54C08, HD-b4C86  -559C to +125°C
HD-74C08, HD-74C86  -40°C to +85°C
Sto:age Temperature Range -650C to +150°0C

Package Dissipation
Operating Vg Range
Absolute Maximum V¢

Lead Temperature
(Soldering, 10 Sec.)

500mW

3.0V to 15.0V

16.0V

3000C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range, unless otherwise noted.

TA =25°C, C = 50pF, Input Rise and Fall Times'= 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. [ UNITS CONDITIONS
CMOS TO CMOS
L 35 v Vge =5.0v
Logical 1" Input Voltage VIN(1) 30 v Vgg =10V
o 1.5 v Vee = 5.0V
Logical “0” Input Voltage VIN(O) 20 v Vgg =10V
T 4.5 \' Vge =5.0V, Ig = -10uA
Logical “1” Qutput Voltage Vout(1) 9.0 v Vgg =70V, |[?= -10uA
e 0.5 v Vee =5.0V,1g =+10uA
Logical ‘0" Qutput Voltage Vout(0) 10 v Vgg =10V, I(?= +10/ilA
Logical 1" Input Current IIN(1) 0.005 1.0 MA Vee = 15V, VN = 15V
Logical “0" Input Current lIN(0) -1.0 -0.005 HA Vee =15V, ViN=0V
Supply Current Icc 0.01 15 MA Vee =15V
CMOS/LPTTL INTERFACE
g v v 54C,Vgp = 4.5V
D.C. | Logical “1” Input Voltage VIN(1) __Eg v 74C. Vgg =475V
oy 0.8 v 54C,Vge =4.5V
Logical “0" Input Voltage VIN(0) 0.8 v 74C, VG = 4.75V
e 24 \' 54C, Ve =4.5V, 1g = -360uA
Logical 1" Output Voltage Vout(1) 24 v 74C, Vg = 475V, Ig = -3601A
e 04 \ 54C, Voo = 4.5V, 1g = +360uA
Logical “0” Gutput Voltage Vout(0) 0.4 v 74C, Vg = 4.75V, 1g = 360uA
OUTPUT DRIVE
Output Source Current _ R Vee =5.0V, Vgyt = 0V
{P-Channel) Source | 175 | -33 mA | 7a < 250C
Qutput Source Current ~ Vee =10V, Voyt = 0V
(P-Channel) 'Source | 80 | 15 mA | Ta<250C
Output Sink Current . Ve =5.0V, Vout = Vee
(N-Channel) ISink 175 | 36 mA | Tx< 250C
Output Sink Current ) Vee = 10V, Vout = Vee
{N-Channel) ISink 8.0 16 mA | Tt 250C
HD-54C08/HD-74C08
Propagation Delay Time to t 80 140 ns Ve = 5.0V
Lagical “1" or 0" pd 40 70 ns Veeg = 10V
Input Capacitance CiN 5.0 pF Note 2
AC Power Dissipation Capacitance Cpd 14 pF Note 3
"7" | HD-54C86/HD-74C86
Propagation Delay Time to 5 110 185 ns Vee =5.0v
Logical “1" or 0" pd 50 90 ns vge = 10V
Input Capacitance CiN 5.0 pF Note 2
Power Dissipation Capacitance Cpd 20 pF Note 3

NOTES: 1. “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be
guaranteed. Except for ‘Operating Range’’ they are not meant to imply that the devices should be
operated at these limits. The table of "'Electrical Characteristics’’ provides conditions for actual

device operation.
. Capacitance is guaranteed by periodeic testing.

WN

. Cpp determines the no load AC power consumption of any CMOS device.



Typical Performance Characteristics

Propagation Delay Time
vs Load Capacitance

Propagation Delay Time
vs Load Capacitance
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RIS

SEMICONDUCTOR
Advanced Information
Hex Schmitt Trigger
Features Description
@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO0 15.0v
2 2
® LOWPOWERTL COMPATIBLE ESL‘BESZ LToL The HD-54C14/HD-74C14 Hex Schmitt Trigger is a mono-
lithic complementary MOS (CMOQS) integrated circuit con-
structed with N and P-channel enhancement transistors.
Package

See CMOS Packaging Section 5 for complete package infor-

mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Connection Diagrams

Vee 6A 6Y 5A 5Y 4A ay

14 ||3 I|z ||| |m |9 |a

o rrrrr
1A 1Y 2A 2y 3A 3y GND
TOP VIEW

HD-54C14/HD-74C14  HEX SCHMITT TRIGGER
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C30/HD-74C30

8-Input NAND Gate

Description

® WIDE SUPPLY VOLTAGE RANGE
@ GURANTEED NOISE MARGIN

@ HIGH NOISE IMMUNITY

@ LOW POWER

@ TTL COMPATIBILITY

3.0V TO 15V
1.0v

0.45 Vg TYP.

FAN OUT OF 2
DRIVING 74L

The logic gate employs complementary MOS (CMOS) to achieve
wide power supply operating range, low power consumption and
high noise immunity. Function and pin out compatibility with
series 54/74 devices minimizes design time for those designers

Package

familiar with the standard 54/74 logic family.

See CMOS Packaging Section 5 for complete Package infor-

mation. This device is available in Cerami
Flat Packs.

c Dual In-Line and

See package outline Code 1U and Code 9V.

All inputs are protected from damage due to static discharge by
diode clamps to Vo and GND.

Connection Diagrams

Vee

[t 13 iz |11 o |9 |8

GND
TOP VIEW

Logic Diagrams

LW 8
] OUTPUT




| Specifications

ABSOLUTE MAXIMUM RATING

Voltage at any Pin
Operating Temperature Range

Storage Temperature Range

HD-54C30
HD-74C30

-0.3V to Vg +0.3C

-550C to +1259C
-40°C to +85°C
-65°C to +150°C

Package Dissipation 500mW
Operating Vi Range 4.5V to 15V
Absolute Maximum V(¢ 16V

Lead Temperature (Soldering, 10 Sec.) 3000C

ELECTRICAL CHARACTISTICS Min/Max limits apply across temperature range, unless otherwise noted.

D.cC.

(N-Channel)

PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS
CMOS TO CMOS
i 3.5 \' Vee =5.0V
t Volt
Logical 1" Input Voltage VIN(1) 8.0 v Voo = 10V
C e 1.5 Vv Vee =5.0V
L I t Vol \"
ogical 0" Input Voltage IN(0) 20 v Veg = 10V
e 4.5 \Y Vee =5.0V,Ig =-10uA
v
Logical “1" Qutput Voltage Vout(1) 9.0 v Veg =10V, 19 = -101A
R 0.5 v Vee=5.0V,Ig =+10uA
tput V
Logical 0" Qutput Voltage Vout(0) 10 N Voo = 10V, 1g = +104A
Logical 1" Input Current lIN(1) 0.005 1.0 MA Vee =19V, VN = 15V
Logical “0” Input Current liN(0) -1.0 -0.005 MA Ve =15V, VN =0V
Supply Current Icc 0.01 15 HA Vee =15V
CMOS/LPTTL INTERFACE
L aqe Vee- \' 54C,Vee = 4.5V
Logical “1” Input Voltage VIN(1) ﬁ? v 740' Vgg _ 3 35\/
Y . v ,Vee =4.
Logical “0” Input Voltage ViN(0) g 2 v ?jg Vgg _ i 3\5/V
s g 24 v 54C,Vce =4.5V, g = -360uA
Logical “1” Output Voltage Vout(1) 24 v 74C Vgg _ j ?SV ?0 - -365}1A
g 0.4 v 54C, Vg =45V, 1g = 360uA
Logical “0" Output Voltage Vout(0) 0.4 N 74C. V¢ = 475V, 1g = 360uA
OUTPUT DRIVE
Output Source Current _ R Vee =5.0V, Vgyut =0V
(P-Channel) 'Source 1.75 33 mA Ta =259C
Output Source Current _ . Vee =10V, Voyut =0V
(P-Channel) 'Source 8.0 15 mA T a < 250C
Output Sink Current ) Vee =5.0V, Vgut=Vee
(N-CHannel) 'Sink 175 | 36 MA 7% 250¢
Output Sink Current ISink 8.0 16 mA Vee =10V, Vout=Vee

Ta =259C

3-11



Specifications

ELECTRICAL CHARACTISTICS
Tp =25, C = 50pF, Unless Otherwise Specified.

PARAMETER SYMBOL MIN. TYP. MAX. | UNITS CONDITIONS
Propagation Delay Time to tod 125 180 ns Vee =5.0V
Logical ““1” or “0" P 55 90 ns  Vgo=10V
A.C. | Input Capacitance CIN 4.0 pF (Note 2)
Power Dissipation Capacitance Cpd 26 pF (Note 3) Per Gate

NOTES: 1. “Absolute Maximum Ratings'’ are those values beyond which the safety of the device cannot be guaranteed.
Except for "Operating Temperature Range’’ they are not meant to imply that the devices should be operated
at these limits. The table of ’Electrical Characteristics’’ provides conditions for actual operation.

2. Capacitance is guaranteed by periodic testing.
3. Cpp determines the no load AC power consumption of any CMOS device.

Typical Characteristics

PROPAGATION DELAY TIME vs. LOAD CAPACITANCE

150
i HREDZ
E /,I‘.VQAZ I —
w N AT 7, =250C .
= SEE AC TEST CIRCUIT ]
= =
> 100
<
-1
LID.I fo®

R\
S N "
< 50 ] Voo~ b
o - 1
E ”’
o
[ =4
o
= 0
(=N
~ 0 50 100 150
CL — Load Capacitance (pF)
Switching Time Waveforms AC Test Circuit
—| |———tp —| |-—-— if
vee 0.9 0.9
VIN 50% 50% ‘
ov 0.14 0.1 VINO— 74C Vout
tpd0 —| |~—— —| |- tpd1 CL = 50pF
Vee |
VouT 50% 50% =
ov
NOTE: Delays measured with Input t¢, t, = 20ns.




SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

Advanced Information

HD-54C32/HD-74C32

Quad 2-Input OR Gate

Features

Description

@ WIDE SUPPLY VOLTAGE RANGE 3.0V T0 15.0V

® GUARANTEED NOISE MARGIN 1.0V

@ HIGH NOISE IMMUNITY 0.45 Vg TYP.

® LOWPOWER 10nW TYP.

@ LOWPOWER T2L COMPATIBLE DRIVE 2 LT2L
LOADS

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Employing complementary MOS (CMQS) transistor to achieve
low power and high noise margin, these gates provide the
basic functions used in the implementation of digital inte-
grated circuit systems. The N and P-channel enhancement
mode transistors provide a symmetrical circuit with output
swings essentially equal to the supply voltage. This results in
high noise immunity over a wide supply voitage range. No DC
power other than that caused by leakage current is consumed
during static conditions. All inputs are protected against static
discharge damage.

Connection Diagrams

vee

10 |9

e
oo

m—
~

5] 6
GND

HD-54C30/HD-74C30
HD-54C32/HD-74C32
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HD-54C42/HD-74C42

BCD to Decimal Decoder

Features

Package

@ SUPPLY VOLTAGE RANGE
@® LOWPOWER TTL

3V TO 15V

See CMOS Packaging Section 5 for complete package infor-

COMPATIBLE DRIVE 2 LPTTL LOADS mation. This device is available in Ceramic Dual In-Line and
@ HIGH NOISE IMMUNITY 0.45V Vg (TYP) Flat Packs.
® LOWPOWER 50nW (TYP.) See package outline Code 1W and Code 9L.
® MEDIUM SPEED 10MHz (TYP.)
OPERATION WITH 10V V¢e
Description Functional Diagram

The HD-54C42/HD-74C42 one-of-ten decoder is a monolithic
complementary MOS (CMOS) integrated circuit constructed
with N and P-channel enhancement transistors. This decoder
produces a logical ““0" at the output corresponding to a four
bit binary input from zero to nine and a logical “1" at the
other outputs. For binary inputs from ten to fifteen all
outputs are logical “1".

Truth Table

Dual-In-Line Package
OUTPUTS

INPUTS OUTPUTS
DCBA 0123456789
0000 o1t 11111111
0001 R 2 O T U O A A I |
0010 1TT 011t 111
0011 Tt1T101 11
0100 11T 110111
0101 1111101 1 2 3 4 5 6 7 3
0110 11111100111
0111 1111111010 H i i 4 H H oND
1000 11111111001
1001 t1T 11111110 OUTPUTS
1010 LN A T R O I O TOP VIEW
10111 LI T T R B B |
1100 IR R T T O R O O |
1101 LI T R O R IR IO |
1110 LI T T T R O R |
11 LR R I N L O R R S |
‘_’__Do——Do—ooumnn
M
INPUT'A o—v—D&——‘ N D)—Do——o oUTPUT Y
—[ —
A
Wourruvz
A
i P Vee
13
INPUT B o—o—Dc A W ouTPUT3
[~ e
INPUT 70 INTERNAL
3 ouTRUTA TERMINAL CIRCUIT
[ — »
C
INPUT C ouTPUT 5
ot T oo 1

INPUT 0 O—4 P-—l »—"Iﬁ

3 -14

INPUT PROTECTION FOR ALL INPUTS

:)Do—bo——o ouTPUT 6
W outPUT?

'_D)_Do_o OUTPUT 8

| T e—{o—oumn



Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1) -0.3V to Vgg +0.3V Storage Temperature -659C to +1500C
Operating Temperature  HD-54C42 -550C to +1250C Package Dissipation 500mW

HD-74C42 -400C to +859C Operating Vg Range 3.0V to 15.0V
Maximum Vg Voltage 16.0V Lead Temperature (Soldering, 10 Seconds) 300°C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range unless otherwise specified.
Ta =259C, C =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. [ TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMQS
e VIN(1) 3.5 Vv Vee = 5.0V
Logical /1" Input Voltage 8 v Voo = 10.0V
ey 15 \Y Ve = 5.0V
Logical 0" Input Voltage VIN(0) ? v Vog = 10.0V
o Laqn 4.5 v Vee =5.0V, 1g = -10uA
Logical 1" Output Voltage Vout(1) 9.0 Vv Vee = 100V, g = -104A
NTRTreY 0.5 \' Vee = 5.0V, Ig =+10uA
Logical “0" Output Voltage Vout(0) 1 v Vo = 10.0V, Ig = +10uA
Logical 1" Input Current IIN(T) 1 MA Vee = 15.0V, Vi = 15V
Logical “0" Input Current lIN(0) -1 UA Vge = 15.0V, VN =0V
Supply Current Icc 0.05 300 UA Vge = 15.0V
Input Capacitance CIN 5 pF Any Input
Propagation Delay Time to a 200 300 ns Vge = 5.0V
Logical “0" or Logical *“1" 90 140 ns Vge = 10.0V
CMOSTO LOW POWER
INTERFACE
i Vee v 54C, Ve = 4.5V
Logical “1" Input Voltage ViN(1) 15 74C, Vg = .75V
UTTRYY 54C,Vgc =4.5V
Logical 0" Input Voltage VIN(0) 0.8 \ 74C, Vg = 4.75V
g 54C,Vee = 4.5V, Ig =-360uA
Logical ““1” Qutput Voltage Vout(1) 24 Vv 74C. V(e = 4.75V, 1g = -360 A
Io” 54C, Vgg =4.5V, Ig = 360UA
Logical “0"” Output Voltage Vout(0) 0.4 v 74C, Vg = 475V, 1o = 3601A
Propagation Delay Time to a B
Logical “0" or Logical “1" 250 400 ns Vee = 5.0V
NOTE: 1. This device should not be connected to circuits with the power on because high transient

voltages may cause permanent damage.
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HD-54C48/HD-74C48

BCD to 7 Segment Decoder

Features

Package

@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0v
® GUARANTEED NOISE MARGIN 1.0V
® HIGH NOISE IMMUNITY 0.45 Vgg TYP.

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Description

Connection Diagram

The HD-54C48/HD-74C48 BCD to 7 segment decoder is
a monolithic complementary MQS (CMOS) integrated circuit
constructed with N and P-channel enhancement transistors.
Seven NAND gates and one driver are connected in pairs to
make binary-coded decimal (BCD) data and its complement
available to the seven decoding AND-OR-INVERT gates.
The remaining NAND gate and three input buffers provide
test blanking input/ripple-blanking output, and ripple-blank-
ing inputs.

Segment Identification

d

NUMERICAL DESIGNATIONS
AND RESULTANT DISPLAYS

0o 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

3 -16

DUAL-IN-LINE PACKAGE
OUTPUTS

V¢ F 6 A B C D E
16 |15 J1a 13 fz | fio s

1 2 |3 |4 |5 6 |7 |8
B C LAMP RB RB ~—— ND
———— TEST OUTPUT/ INPUT INPUTS

INPUTS BLANKING
INPUT

TOP VIEW

MM54C48/MM74C48
BCD TO SEVEN SEGMENT DECODER



| Specifications

ABSOLUTE MAXIMUM RATING

Voltage at any pin -0.3V to V +0.3V

Operating Temperature Range ~ HD-54C48 -550C to +1250C
HD-74C48  -40°C to +85°C

Storage Temperature Range -659C to +150°C

Package Dissipation

Operating Vo Range

Absolute Maximum V¢

Lead Temperature (Soldering, 10 Sec.)

500mW
3.0V to 15V
16V

3000C

ELECTRICAL CHARACTISTICS

Min/Max Limits apply across temperature range, unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. MAX. [ UNITS CONDITIONS

CMOS TO CMOS

e 3.5 v Vge =5.0v
Logical “1” Input Voltage VIN(1) 8.0 v Voo = 10V

s unn 1.5 Vv Vge =5.0V
Logical “0" Input Voltage VIN(0) 20 v Voo = 10V
Logical 1" Qutput Voltage Vv 4,5 v Vee=5.0V,1g =-10uA
(RB Output Only) Outlh) | g9 V | Vee=10V,Ig = -10uA

T 0.5 " Vee =5.0V, 10 = +10uA
Logical “’0" Output Voltage Vout(0) 10 v Vo = 10V, 10 = +104A
Logical “1" Input Current lIN(1) 0.005 1.0 MA Vee =15V, VN = 15V
Logical “0" Input Current lIN(0) -1.0 -0.005 LA Vee =15V, VN =0V
Supply Current Ice 0.05 300 MA Vge = 15V
CMOS/LPTTL INTERFACE

g Vee- v 54C, Ve =45V
Logical 1" Input Voltage VIN(1) 15 v 74C. Vg = .75V

. 0.8 v 54C,Vee = 4.5V

D.C. "0 +VCC

Logical “0" Input Voltage VIN(0) 0.8 v 74C, Vop = .75V
Logical 1" Output Voltage Vv 2.4 v 54C, Voo =45V, 10 =-b0uA
(RB Qutput Only) Out(1) 2.4 \ 74C, Vg =4.75V, 1g = -50uA

TP 0.4 \Y 54C,Vec =4.5V, 10 = 360uA
Logical “0" Output Voltage Vout(0) 04 v 74C. Vg = 4.75V, 1o = 360uA
OUTPUT DRIVE
Output Source Current . - -
(P-Channel) (RB Output Only) 'Source 080 | mA | Vg =475V, Vour= 0.4V
Output Sink Current ] Vge =5.0V, Vout = Ve
(N-Channel) ISink 175 | 36 mA | Tp = 250¢
Output Sink Current o Ve =10V, Vout=Vee
(N-Channel) ISink 8.0 16 mA | 74 = 250¢

20 50 mA Vee =5.0V, Vout=3.4
Output Source Current 65 mA Vee = 5.0V, Voyut=3.0
(NPN Bipolar) 20 50 mA Vee = 10V, Vgut = 8.4
65 mA Vee =10V, Voui = 8.0

NOTES: 1.

""Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed.

Except for ""Operating Temperature Range’’ they are not meant to imply that the devices should be operated
at these limits. The table of “‘Electrical Characteristics’’ provides conditions for actual device operation.

2. Capacitance is guaranteed by periodic testing.
3. Cpp determines the no load AC power consumption of any CMOS device.

34



Specifications

ELECTRICAL CHARACTISTICS

A.C.

Tp =259C, Cy =50pF, Unless Otherwise Specified.

PARAMETER MIN. | TYP. | MAX, | UNITS CONDITIONS
Propagation Delay to a 1" or “0" on Segment 450 1500 ns Vee =5.0V
Outputs from Data Inputs 160 500 ns Ve =10V
Propagation Delay to a 0" on Segment 500 1600 ns Vee =5.0V
Outputs from RB Input 180 550 ns Vee =10V
Propagation Delay to a “0’" on Segment 350 1200 ns Vee =5.0V
Outputs from Blanking Input 140 450 ns Vee =10V
Propagation Delay to a “*1"" on Segment 450 1500 ns Vee = 5.0V
Outputs from Lamp Test 160 500 ns Vee =10V
Propagation Delay to a “1” on RB 600 2000 ns Vee =5.0v
Output from RB Input 250 800 ns Vee =10V
Propagation Delay to a “0" on RB 140 450 ns Vee =5.0v
Qutput from RB Input 50 150 ns Vee =10V
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HD-54C73/HD-74C73 Dual J-K Flip-Flops with Clear
HD-54C76/HD-74C76 Dual J-K Flip-Flops with Clear and Preset
HD-54C107/HD-74C107 Dual J-K Flip-Flops with Clear

Features Description
These dual J-K flip-flops are monolithic complementary MOS
® SUPPLY VOLTAGE RANGE 3.0V T0 15.0V (CMOS) integrated circuits constructed with N and P-channel
@ LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL enhancement transistors. Each fIiEﬂop has independent J, K,
LOADS clock and clear inputs and Q and Q outputs. The HD-54C76/
@ HIGH NOISE IMMUNITY 0.45 Vg TYP. HD-7F1[;7§ fl;l)f;-fIOPs a|S(')( includf:-hpresef:. i?lputs and sre
supplied in pin packages. ese flip-flops are edge
® LOWPOWER 50nW TYP. sensitive to the clock input and change state on the negative
@ MEDIUM SPEED OPERATION 10MHz TYP. going transition of the clock pulses. Clear or preset is
WITH 10V SUPPLY independent of the clock and is accomplished by a low level
on the respective input.
Truth Table Package
tn tht+1 See CMOS Packaging Section 5 for complete package infor-
J K a mation. This device is available in Ceramic Dual In-Line and
0 0 Qn th = Bit time before clock pulse. Flat Packs.
? a ? tp + 1 = bit time after clock pulse.
1 1 a, See package Code 1U and 9V.

Logic Diagrams
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HD-54C76/HD-74C76

Connection Diagrams
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Specifications

ABSOLUTE MAXIMUM RATINGS
Voltage at Any Pin (Note 1)
Operating Temperature

HD-54CXX
HD-74CXX

Storage Temperature

-0.3V to Vg + 0.3V

-550C to +1259C
-409C to +85°C
-650C to +1500C

Maximum V¢ Voltage

Package Dissipation

Lead Temperature (Soldering, 10 Sec.)
Operating V¢ Range

16.0v

500mwW

3000C

+3.0V to 15.0V

3-20

ELECTRICAL CHARACTERISTICS
Ta =259C, Ci =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
3.5 \ Vge =5.0V
Logical “1"" Input Voltage VINQ1) 8 v Vgg =100V
. v Ve = 5.0V
Logical “0" Input Voltage VIN(0) ; 3 v Vgg - ?UUOV
- 45 v Vee=5.0V,ig =-10uA
Logical 1" Output Voltage Vout(1) 9.0 v Vgg =5. 0V, Ig = ~10MA
e 0.5 v Vee =5.0V,1g = +10uMA
Logical “0" Output Voltage Vout(0) 10 v VGe = 10.0V, 10 = +10pA
Logical “1” Input Current IIN(1) 1.0 uA Vee = 15.0V
Logical “0” Input Current HIN(D) -1.0 MA Vee = 15.0V
Supply Current Icc 0.050 60 MA Vee = 15.0v
Input Capacitance Cin 5 pF Any input
Propagation Delay Time to a
Ao g 180 300 ns Vee =5.0v
Logical “0" tpdg or Logical "1 -
tpd1 from Clock to Q or Q 70 1o ns Vee = 10.0v
Propagation Delay Time to a 200 300 ns Vee =5.0V
Logical “0" from Preset or Clear 80 130 ns Vg = 10.0V
Propagation Delay Time to a 200 300 ns Vge =5.0v
Logical 1" from Preset or Clear 80 130 ns Vee = 10V
Time Prior to Clock Pulse that ‘ 110 175 ns Vee =5.0v
Data must be Present setup 45 70 ns Vee = 10V
Time after Clock Pulse that -40 0 ns Vge =5.0v
J and K must be Held -20 0 ns Vee = 10V
Minimum Clock Pulse Width tn 120 190 ns Vee =5.0v
WLTIWH 50 80 ns | Vgg =10V
Minimum Preset and Clear 23 16300 :s xCC : ?(;]\)l
Pulse Width s ce
Maximum Toggle Frequency .2,3 141'00 x:; \\;gg i ':’(?\)l
. . 15 us Vee = 5.0V
Clock Pulse Rise and Fall Time 5 us Vee = 10V
LOW POWER TTL TO
CMOS INTERFACE
g Vee 54C, Vg = 4.5V
Logical “1” Input Voltage VIN(1) —15 v 74C, Ve = 4.75V
<ot s 54C, Vge = 4.5V
Logical “0" Input Voltage VIN(0) 0.8 \' 74C, Vg = 4.75V
o eeqe 54C, Vg = 4.5V, 19=-360uA
Logical 1" Qutput Voltage Vout(1) 24 \' 74C, Ve = 4.75V, 19 = -3604A
i e 54C, Vge = 4.5V, 1g = 360uA
Logical 0" Qutput Voltage Vout(0) 04 1 V' 1 7ac,veg =475V, 1 = 3600A
Propagation Delay Time to a
Logical “0" tpqp or Logical “1" 250 ns Vee = 5.0V
from Clock

NOTE: 1.

voltages may cause permanent damage.

This device should not be connected to circuits with the power on because high transient



Typical Applications
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HD-54C74/HD-74C74
Dual D Flip-Flop

Features Package
@ SUPPLY VOLTAGE RANGE 3.0V TO 15.0V
2
® LOW POWER TTL COMPATIBLE ESL\SESZLPT L See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
@® HIGH NOISE IMMUNITY 045 Ve TYP.
Flat Packs.
® LOWPOWER 50nW TYP.
@® MEDIUM SPEED OPERATION 10MHz TYP. See package Code 1U and Code 9V.

WITH 10.0V SUPPLY

Description Functional Diagram

The HD-54C74/HD-74C74 dual D flip-flop is a monolithic L.
complementary MOS (CMOS) integrated circuit constructed
with N and P-channel enhancement transistors. Each flip-
flop has independent data, preset, clear and clock inputs and
Q and @ outputs. The logic level present at the data input
is transferred to the output during the positive going
transition of the clock pulse. Preset or clear is independent
of the clock and accomplished by a low level at the preset or
clear input. .

4 5 6 7

NOTE: A logic “0" on clear sets  to logic “0" TOP VIEW
A logic “0" on preset sets Q to fogc “1"
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Specifications

ABSOLUTE MAXIMUM RATINGS
Voltage at Any Pin (Note 1)
Operating Temperature ~ HD-54C74

HD-74C74
Storage Temperature

-0.3V to Ve + 0.3V
-550C to +1250C
-409C to +850C

-650C to +150°C

Maximum V¢ Voltage

Package Dissipation

Lead Temperature (Soldering, 10 Sec.)
Operating Vi Range

16.0V

500mW

300°C

+3.0V to +15.0V

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range unless otherwise specified.
Ta =259C, Cr =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

from Clock
NOTE: 1.

o

These devices should not be connected under power on conditions.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
L g 3.5 Vv Vge =5.0V
Logical 1" Input Voltage VIN(1) 8.0 v Vee = 10.0V
e 15 Vv Vee =5.0vV
Laogical “’0" Input Voltage VIN(0) 20 v Vee = 10.0V
i 4.5 v Vee =5.0V, 10 = -10uA
Logical “1" Output Voltage Vout(1) 90 v Vee =100V, Ig = -10A
ey 0.5 v Vee = 5.0V, 10 = +10uA
Logical “0" Output Voltage Vout(0) 10 v Vo = 10.0V, 19 = +104A
Logical “1” Input Current HIN(1) 1.0 MA Vge = 15.0v
Logical “0" Input Current 1IN(0) -1.0 uA Vee = 15.0V
Supply Current Icc 0.05 60 MA Vee = 15.0V
Input Capacitance CiN 5.0 pF Any input
P tion Delay Time t
ropagation “elay fimetoa 180 | 300 ns | Veg=5.0V
Logical "0 tpgg or Logical “1 70 110 Ver = 10.0V
from Clock to Q or Q ns cc=100
Propagation Defay Time to a 180 300 ns Vce =5.0V
Logical ‘0" from Preset or Clear 70 110 ns Vee = 10.0V
Propagation Delay Timetoa 250 400 ns Vee =5.0v
Logical 1" from Preset or Clear 100 150 ns Vee = 10.0V
Time Prior to Clock Pulse that 50 100 ns Vee = 5.0V
Data must be Present tset 20 40 ns Vee = 10.0V
Time After Clock Pulse that -20 0 ns Veeg = 5.0V
Data must be Held -8.0 0 ns Vee = 10.0V
. . _ 100 ns Vee = 5.0V
Minimum Clock Pulse Width twi=twH 40 ns Vee = 10.0V
Minimum Preset and Clear 100 160 ns Vee =56.0V
Pulse Width 40 70 ns Vee = 10.0V
Maximum Clock Rise and 15.0 us | Vgg=5.0v
Fall Time 5.0 us Vee = 10.0V
Maximum Clock Frequency 2.0 3.5 MHz | Vg =5.0V
5.0 8.0 MHz | Vgo = 10.0V
LOW POWER TTL/CMOS
INTERFACE
- vVee 54C, Vg = 4.5V
Logical “1”" Input Voltage VIN(1) 15 \ 74C. Vg = 4.75V
)y 54C, Vg = 4.75V
Logical “0" Input Voltage VIN(0) 0.8 " 74C, Voo = 4.75V
U \ 54C,VCC =4.5V, 1p = -3604A
Logical “1" Output Voltage Vout(1) 2.4 74C. Vg = 475V, g = -3604A
e Vv 54C, Vge = 4.50V, Ip = 360uA
Logical 0" Output Voltage Vout(0) 0.4 74C, Ve = 475V, 1D = 3604A
Propagation Delay Time to a
Logical “0" tpgg or Logical “1" 250 Vv Vee = 5.0V, Cp = 50pF, Ta = 25°C



Typical Applications

Ripple Counter (Divide by 2")

-t CLOCK Q CLOCK Q CLOCK Q fre
74C Compatibility

|—- DATA a I— DATA [} o I—— DATA [1] —-I Vee

Shift Register

=t DATA Q DATA Q DATA Q

_chcx a cLock @ I—(:Locx a

Switching Time Waveforms

CMOS to CMOS TTL to CMOS

Vee
cLock !
v 10% 4
Vec 90%
DATA 50%
o tseTuP 1
tseTup 0
Vee
DATA
ov
s
Vee
QorQ
ov
Vee Vee
QorQ = tog0 —»— N\ 50% e o0 — > X\ 1.6V
ov o
t,=t=20ns
Typical Characteristics AC Test Circuit

Guaranteed Noise Margin as a
Function of V¢

15V
GUARANTEED OUTPUT “1” LEVEL 13.5
Vour (1) @ INPUTS =V, (0) 125
. INPUT smm=—q DATA Q
%)
@ -
2 INPUT =g CLOCK a .__j_
L 405 c i c
2 308 GUARANTEED OUTPUT “0” LEVEL . .
g Vour (0) @ INPUTS =V (1) T I—
- L 1
Vin (0) 25 = L
1.45 1.5
0.45
L
4,50V 10V 15V
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RIS

SEMICONDUCTOR
4-Bit Binary Full Adder
Features Package
@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V See CMOS Packaging Section 5 for complete package infor-
® GUARANTEED NOISE MARGIN 1.0V mation. This device is available in Ceramic Dual In-Line and
Flat Packs.
® HIGH NOISE IMMUNITY 045V TYP. e
® LOW POWER T2L COMPATIBLE DRIVE 2LT2L See package outline Code 1W and Code 3L.
LOADS
Description Connection Diagram

B4 Z4 C4 CO GND B1 A1 I1

The HD-54C83/HD-74C83 4-bit binary full adder is a mono-
16 |15 |14 |13 |12 11 |10 |9

lithic complementary MOS (CMQS) integrated circuit con-
structed with N and P-channel enhancement transistors.
This full adder performs the addition of two 4-bit binary L
numbers. The sum (X) outputs are provided for each bit
and the resultant carry (C4) is obtained from the fourth bit. .
The adders are designed so that logic levels of the input and ]
output, including the carry, are in their true form. Thus the
end-around carry is accomplished without the need for level T 1z 13 12 Is s |7 1Is
inversion.

A4 I3 A3 B3 Vgc Z2 B2 A2

Truth Table Logic Diagram
OUTPUT
WHEN WHEN
co=L CO=H
WHEN WHEN
INPUT 2= C2=H
a1 /181 /1a2 /182 /151 /ls2 lc2 /1 /152 ez =] Cq (18)
A3 | /B3| /A4| /84| /T3] /24| Cal /T3] /T4 4 —
cle el el elelw]e]e B4 "6)@*
Hiov ool w]o]loepoe] vl Ag (1)
T T AT TR T O IR T I VR =
HiH{ L] L]l L]H]LULH] L
! >—1L4(15)
T T T TR T AV O T IOV AT A
HiL|H|L|H]|H]L]L|] L|H ]
L {H|H|LIH]H|L]L]L]|H B3 () _
HlH|w |l ol oln|n]ulmn E—
Lo o |wlolwluo]vlnultL A3(3)
Hlo | v lHuw|Hw|lwHw]l L] L] L]|H =
LlH|L|H|H|H|L]L]L]|H o—r@
HlH|L|H| L]l L]H]|H|]L|H
(A T I (R TI ERTN INT AN BT Y ™ B2 -
HlL|H|H|H|L]|H]L]H]H
Az (8)
L |l |l H]L|lH L] H]|H >—16
Hi{H|H|[L|H|[H|[H]|H]|H|H
By (11)
H = High Level L = Low Level K_—-
NOTE: Input conditions at A3, A2, B2 and CO are used to deter- A1 (10
mine outputs 1,1 and ¥ 2 and the value of the internal Co (13) {>o—< D_Zl ©)

carry C2. The values at C2, A3, B3, A4 and B4 are then
used to determine outputs 1.3, I 4 and C4.




Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at any Pin -0.3V to Vg +0.3V

Operating Temperature Range  HD-54C83  -55°C to +125°C
HD-74C83  -40°C to +85°C

Storage Temperature Range -650C to +1500C

Package Dissipation

Operating V¢ Range

Absolute Maximum V¢

Lead Temperature (Soldering, 10 Sec.)

500mW
3V to 15V
16V
300°C

ELECTRICAL CHARACTERISTICS

Min/Max Limits apply across temperature range, unless otherwise specified.

PARAMETER SYMBOL MIN. [ TYP. | MAX. | UNITS CONDITIONS

CMOS TO CMOS

s 3.5 v Vee =5.0V
Logical “1"” Input Voltage VIN(1) 8.0 v Voo = 10V

TR 1.5 v Vee=5.0V
Logical “0" Input Voltage VIN(0) 20 v Voo = 10V

s 45 v Vee=5.0V,1g =-10uA
Logical “1" Output Voltage Vout(1) 9.0 v Vee =10V, 1g = -10uA

Y 0.5 \Y Ve =5.0V, ig =+10uA
Logical “0" Output Voltage Vout(0) 10 v Voo = 10V, 1g = +10A
Logical ““1"” Input Current IIN (1) 0.005 1.0 uA Vee =15V, VN = 15V
Logical “0" Input Current 1IN (0) -1.0 -0.005 MA Vee =15V, Vin =0V
Supply Current Ice 0.05 300 MA Vee =15V

D.C.| CMOS/LPTTL INTERFACE

| aaq vVee- v 54C,Vgc = 4.5V
Logical “1" Input Voltage VIN (1) 15 N 74C. Vg = 475V

T 0.8 v 54C, Vge = 4.5V
Logical “0" Input Voltage VIN (0) 0.8 v 74C. Vg = 475V

L 24 v 54C, Vg =45V, 10 =-360uA
Logical “1"” Qutput Voltage Vout(1) 24 v 74C. Vog = 475V, g = -3604A

T 0.4 v 54C,Vge = 4.5V, 19 = 360uA
Logical “0" Output Voltage Vout(0) 04 v 74C. Ve = 4.75V, I = 360 A
OUTPUT DRIVE
Output Source Current _ _ Vee =5.0V, Vout =0V
(P-Channel) 'Source 175 33 mA Ta =250C
Output Source Current I -8.0 -15 A Vee =10V, Vout=0V
(P-Channel) Source ' " Ta=250C
Output Sink Current . Vee =5.0V, Vout=Vee
(N-Channel) ISink 175 | 36 mA | Ta<250C
Output Sink Current . Vee =10V, Vout=Vee
(N-Channel) Isink 80 16 mA | 14 = 250¢
NOTES: 1. “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed.

Except for “Operating Temperature Range’’ they are not meant to imply that the devices should be
operated at these limits. The table of ““Electrical Characteristics’’ provides conditions for actual

device operation.
2. Capacitance is guaranteed by periodic testing.

3. Cpp determines the no load AC power consumption of any CMOS device.

a0



Specifications

ELECTRICAL CHARACTERISTICS
Tp =25%C, C|_=50pF, Unless Otherwise Specified.

PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS
. tpdg or 120 200 ns Vee=5.0V
P
Propagation Delay from Cq to Cg tod1 50 80 ns Vg = 10V
Propagation Delay from Sum tpdo or 250 450 ns Ve =5.0V
Inputs to Cgq tpd1 90 150 ns Vee =10V
AC Propagation Dealy from Cg tpdo or 350 550 ns Vee =5.0v
"1 to Sum Outputs tpd1 125 200 ns Vee =10V
Propagation Delay from Sum tpdo or 300 550 ns Vge =5.0V
Inputs to Sum Outputs tpd1 110 180 ns Vee =10V
Input Capacitance 5.0 pF Any Input (Note 2)
Power Dissipation Capacitance Crp 120 pF Per Package (Note 3)

Switching Time Waveforms

vee
INPUT 50%

ov

vee
OUTPUT

ov

Inputs must be tied to appropriate logic level.



RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORAT ION

HD-54C85/HD-74C85

4-Bit Magnitude Comparator

Features Package
® WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V
® GUARANTEED NOISE MARGIN 1.0V Sen CMOS Packading S 1 | ) f

ee ackaging Section 5 for complete package infor-
® HIGH NOISE IMMUNITY 0.45Veg TYP. mation. This device is available in Ceramic Dual In-Line and
@® LOWPOWER TTL COMPATIBILITY FAN QUT OF 2 Flat Packs.

DRIVING 74L )
See package outline Code 1W and Code 9L.

® EXPANDABLE TO N STAGES
@ APPLICABLE TO BINARY OR BCD
Description Functional Diagram

The HD-54C85/HD-74C85 is a four-bit magnitude com-
parator which will perform comparison of straight binary or

BCD codes. The circuit consists of eight comparing inputs . U .
(A0, A1, A2, A3, BO, B1, B2, B3), three cascading inputs .Nms"”j [
(A>B, A<B and A = B), and three outputs (A>B, A<B and "2_3 . ]m,ms
A = B). This device compares two four-bit words (A and B) "““’”"“B—A ‘”‘“
and determines whether they are ““greater than,” “less than,” A8 — A8
or “equal to” each other by a high level on the appropriate e ] A8 e
output. For words greater than four-bits, units can be nsp = )
cascaded by connecting the outputs (A>B, A<B and A = B) INpUT AT = LW
of the least-significant stage to the cascade inputs (A<B, ano - 1
A<B and A = B) of the next-significant stage. In addition,
the least significant stage must have a high level voltage Torview
(VIN(1)) applied to the A = B input and low level voltages
(VIN(0)) applied to A>B and A<B inputs.
Logic Diagram
D—
[
e Di—
- D_ e =3 - :ﬁ?rul

7
A 7}
8 9)

(10)
a0
% (1)

T\ - (13) a8
= ) outeuT

>

3 a-p
ouTPUT



Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin -0.3Vto Vg + 0.3V Package Dissipation 500mW

Operating Temperature Range  HD-54C85 -550C to +1250C Operating Vg Range 3.0V to 15.0V
HD-74C85 -40°C to +85°C vee 16.0V

Storage Temperature Range -659C to +1500C Lead Temperature (Soldering, 10 Sec.) 300°C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range, unless otherwise noted.
TA =259C, C=50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS
CMOS TO CMOS
™ 3.5 v Vee = 5.0V
Logical 1" Input Voltage VIN(1) 8.0 v VEG = 10V
sl 1.5 \Y Vge =5.0V
Logical “0" Input Voltage VIN(0) 20 N V(e = 10V
g 4.5 v Vee =5.0V,1g =-10uA
| CC =120V, 10 M
Logical “1" Qutput Voltage Vout(1) 9.0 v VCE = 10V, 1g = -10uA
Lt sy 05 \Y Vg =5.0V, 1g =+10uA
Logical 0" Qutput Voltage Vout(0) 10 v VEE = 10V, 1g = +104A
Logical “1" Input Current IIN(1) 0.005 1.0 MA Vee = 15V, VN = 15V
Logical “0" Input Current lIN(0) -1.0 | -0.005 HA Vee =15V, VN =0V
Supply Current Icc 0.05 300 MA Vee = 15V
CMOS/LPTTL INTERFACE
L e Vee v 54C, Vgg = 4.5V
D.C. | Logical “1" Input Voltage VIN(1) e v 74C. Vgg = 475V
LAl 0.8 v 54C,Vgc = 4.5V
Logical “0" Input Voltage VIN(0) 0.8 v 74C. VG = 4.75V
oy aiqn 24 v 54C, Vgc = 4.5V, Ig = -360uA
Logical 1" Qutput Voltage Vout(1) 24 v 74C. VCE = 475V, 10 = -3601A
o e 0.4 v 54C, Vgg = 4.5V, ig = 360MA
Logical “0"" Output Voltage Vout(0) 0.4 v 74C. V(G = 4.5V, Ig = 3604A
OUTPUT DRIVE
Output Source Current Vee =5.0V,Voyut = 0V
(P-Channel) 'Source 175 | -33 mA Ta = 250C
Output Source Current Vee = 10V, Vout =0V
(P-Channel) Source | 8.0 | -5 MA | 74 < 250C
Output Sink Current ) Vee =5.0V, Vout = Vee
(N-Channel) Isink 1.75 36 mA Ta = 25°C
Output Sink Current i Vee =10V, Vout = Vee
(N-Channel) ISink 8.0 16 mA Ta = 25°C
Propagation Delay Time from any _
tpdQ or 250 600 ns Vge =5.0v
A or B Data Input to any Data p B
Output tpd1 100 300 ns Vge = 10V
A.C Propagation Delay Time from any tpdo or 200 500 ns Vee =5.0v
*** | Cascade Input to any Output tpd1 100 250 ns Vee = 10V
Input Capacitance CIN 5.0 pF Any Input
power Dissipation Capacitance Cpd 45 pF (Note 3) per Package
NOTES: 1. ""Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be

guaranteed. Except for "“Operating Range’’ they are not meant to imply that the devices shouid
be operated at these limits. The table of "‘Electrical Characteristics’’ provides conditions for
actual device operation

Capacitance is guaranteed by periodic testing.

Cpq determines the no load AC power consumption of any CMOS device.
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Typical Application

~LONGER WORD COMPARISON -
COMPARING TWO 16-81T WORDS

woRD v
1
) NPT
- o8] | INPUTS
2 Ao
1 A wwsaces/
“LS0” —( A, MM74C85 30"
A
: '_' 7
- ouTPUTS
A% ] ouTPUT
a
J

B
INPUT
| Y ] INPUTS

s Ao
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sl A,]  MM7acss

A A

A<8 .
ouTPUTS
ouTeuT

B A
" ]mruvs INPUT
10
1 Al mwsacess
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A.
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28 QUTPUT
2
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1 2o
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16
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Truth Table Switching Time Waveform

COMPARING INPUTS CASCADING INPUTS OUTPUTS

A3,B3 A2,B2 A1, B1 A0, BO A>B A<B A=B A>B A<B A=8B

A3>B3 X X X X X X H L L

A3<B3 X X X X X X L H L

A3 - 83 A2>B2 X X X X X H L L

A3 =83 A2<B2 X X X X X L H L

A3 =83 A2 = B2 A1>81 X X X X H L L

A3 =83 A2 = B2 A1<B1 X X X X L H L

A3 =83 A2 = B2 A1 =Bl A0 > BO X X X H L L

A3 - B3 A2 = B2 Al - Bl A0 < BO X X X L H L

A3 = B3 A2 = B2 Al - Bl A0 BO H L L H L L

A3 = B3 A2 = B2 Al - B1 A0 - BO L H L L H L ekt =tk
A3 = B3 A2 = B2 A1 Bl A0 - BO L L H L L H

UNUSED INPUTS MUST BE TIED TO AN APPROPRIATE LOGIC LEVEL

A3 =83 A2 - B2 A1 Bl A0 - BO L H H L H H

A3-B3 A2 = B2 Al - Bl AO - BO H L H H L H

A3 =83 A2 = B2 Al - B1 A0 - BO H H H H H H

A3 =83 A2 = B2 Al - B1 A0 BO H H L H H L

A3 - B3 A2 = B2 Al =Bl AO - BO L L L L L L

H = high level, L - low level, X irrelevant




SEMICONDUCTOR

ADIVISION OF HARRIS CORPORATION

HD-54C89/HD-74C89

64-Bit Three-State Random Access Read/Write Memory

Features Description
The HD-54C89/HD-74C89 is a 16 word by 4-bit random
access read/write memory. Inputs to the memory consist of
® WIDE SUPPLY VOLTAGE RANGE 3.0VT0 15.0v four address lines, four data input lines, a write enable line
©® GUARANTEED NOISE MARGIN 1.0V and a memory enable line. The four binary address inputs
@ HIGH NOISE IMMUNITY 0.45Vcc TYP. are decoded internally to select each of the 16 possible word
® LOWPOWER TTL COMPATIBILITY FAN OUT OF 2 locations. An internal address register, latches the address
DRIVING 74L information on the positive to negative transition of the
@ INPUT ADDRESS REGISTER memory enable input. The four three state data output lines
® LOWPOWER CONSUMPTION 100nW/PACKAGE working in conjunction with the memory enable input
TYP. provides for easy memory expansion. '
@ LOWPOWER CONSUMPTION 100nW/PACKAGE
TYP. ADDRESS OPERATION: Address inputs must be stable
@ FAST ACCESS TIME 130ns TYP. AT tga Prior to the positive to negative transition of memory
Ve = 10.0V enable. It is thus not necessary to hold address information
® THREE STATE OUTPUT stable for more than ty, after the memory is enabled

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and

Flat Packs.

See package outline Code 1W and Code 9L.

(positive to negative transition of memory enable.)

WRITE OPERATION: Information present at the data
inputs is written into the memory at the selected address by
bringing write enable and memory enable low.

READ OPERATION: The complement of the information
which was written into the memory is nondestructively read
out at the four outputs. This is accomplished by selecting
the desired address and bringing memory enable low and
write enable high.

When the device is writing or disabled the output assumes
a three state (HI-Z) condition.

Circuit Diagram Connection Diagram
DATA _DATA DATA _DATA DATA _DATA DATA _ DATA
INPUT 1 OUTPUT 1 INPUT 2 GUTPUT 2 INPUT 3 DUTPUT 3 INPUT 4 OUTPUT 4
A4
ADDRESS INPUTA 1 — [— 16 Ve
WATTE | [ | MEMORY ENABLE 2 — | 15 ADDRESS INPUT B
ENABLE el hd
VEMGRY R | nesomnre | cmeumay | WRITE ENABLE 3 — — 14 ADDRESS INPUT C
ENABLE i | l l
DATAINPUT 1 4 — — 13 ADDRESS INPUT D
l f i I I I I I I DATAOQUTPUT 1 § — — 12 DATAINPUT 4
T A= L B ! ! ! DATA INPUT 2 6 —] | 11 DATA OUTPUT 4
¢ Op—] l I I N _
ma— I | | DATAOQUTPUT 2 7 — — 10 DATAINPUT 3
———] — ——
INPUT B b o I | I GND 8 — - 9 DATAOUTPUT 3
E—
s o}—> - | | |
MEMORY
oecooen [ | ARRAY I
INPUT C P D of—b — | | |
—
¢ a}—> —] | | |
E—
[ ] | | I
INPUT B =P 0 Q P> l l l
o G ’ | ] 1




Specifications

Voltage at Any Pin
Operating Temperature Range

Storage Temperature Range

HD-54C89
HD-74C89

ABSOLUTE MAXIMUM RATINGS

-0.3V to Vgg + 0.3V
-550C to +125°C
-400C to +85°C
-659C to +1500C

Package Dissipation

Operating V¢ Range

Absolute Maximum V¢ o

Lead Temperature (Soldering, 10 Sec.)

500mW

3.0V to 15.0V
16.0V

300°C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range, unless otherwise noted.

D.C.

PARAMETER SYM. MIN. | TYP. | MAX. | UNITS CONDITIONS

CMOS TO CMOS
Logical “1" Input Voltage VIN(1) gg ¥ \\;gg : ?UO\Y
Logical “0" Input Voltage VIN(0) ;g z xgg : ?00\)/

<o 4.5 \' Vee=5.0V,1g=-10uA
Lagical ““1"” Output Voltage Vout(1) 9.0 Vv Vgg =10V, l(?= -IOO;TA

L aon .5 \' Veg =5.0V,1g =+10uA
Logical “0" Output Voltage Vout(o) (1].0 Vv Vgg - IOOV, l(§]=+110057A
Logical “1" Input Current lIN(1) 0.005 1.0 MA Vee =15V, Viy = 15V
Logical “0" Input Current lIN(0) -1.0 | -0.005 uA Vee =15V, VN =0V
Output Current in High 0.005 1.0 MA Vee =15V, Vg = 15V
Impedance State -1.0 -0.005 MA Vg =15V, Vg =0V
Supply Current Ice 0.05 300 MA Vee =15V
CMOS/LPTTL INTERFACE

H uqn V V 54 i V = 4.5V
Logical “1” Input Voltage VIN(1) _1(.:50 Vv 745 Vgg =475V

Y 0.8 v 54C, Vg = 4.5V
Logical “0” Input Voltage VIN(0) 0.8 v 746 Vgg = 4,75V

g 24 v 54C, Vgg = 4.5V, Ig =-360uA
Logical “1” Output Voltage Vout(1) 24 Vv 74C Vgg - 4.75\/'?0 _ —3661;1A

L gy 0.4 v 54C, Vg = 4.5V, Ig = +3601A
Logical “0" output Voltage Vout(o) 04 | v | 7aCvescaTsv,To - +360uA
OUTPUT DRIVE
Output Source Current _ Vge =5.0V, Vour =0V
(P-Channel) ISource L7533 mA | T4 % 250¢
Output Source Current _ - Vce =10V, Voyt = 0V
(P-Channel) 'Source 8.0 15 mA | A% 250¢
Output Sink Current . Vee =5.0V, Vout= Ve
(N-Channel) ISink 175 | 36 mA | T < 250¢
Output Sink Current . Vee =10V, Vout=Vee
(N-Channel) ISink 8.0 16 mA | TxZ250C




Specifications (continued)

Ta =259C, Cp =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYM. MIN. | TYP. MAX. | UNITS CONDITIONS
Propagation Delay from t 270 500 ns Vee =5.0V
Memory Enable pd 100 | 220 ns | Vgg=10V
Access Time from Address Input tacc ?gg ggg ?‘: ¥gg Z ?OD\Y
Address Input Setup Time tgA 165(? :z xgg : ?Uﬂ\y
Address Input Hold Time tHA 161[(]] ?]2 ://gg z ?(]O\y
Memory Enable Pulse Width tME ?gg 29500 :: ggg : ?00\)/
Memory Enable Pulse Width tME 1?3 27000 22 Ylgg : ?Oo\y
Write Enable Setup Time 4 0 ns Vee =5.0V
for a Read SR 0 ns Vge =10V
A.C. | Write Enable Setup Time ; tME ns Vge = 5.0V
for a Write WS tME ns | Vgg=10V
Write Enable Pulse Width WE IBBI? ?gg i xgg : ?00\)’ 't‘t‘,\’l‘{SS:UU
Data Input Hold Time tHp gg I?: \\;gg : ?00\)/
Data Input Setup tsp gg :2 \\;gg : ?[)O\y
Propagation Delay from a
Logical 1" or Logical 0" to 180 300 ns Vee=5.0V,CL =5.0pF, R = 10K
tiy, t
the High Impedance State from IH- 'OH 85 120 ns vee = 10V, C = 5.0pF, R = 10K
Memory Enable
Propagation Delay from a
Logical “1" or Logical “0" to . t 180 300 ns Ve =5.0V, Cp =5.0pF, R = 10K
the High Impedance State from IH- *0H 85 120 ns | Vgg=10V,Cp=5.0pF, Ry = 10K
tne Tigh 'mp C
Write Enable
Input Capacity CIn 5.0 pF Any Input (Note 2)
Output Capacity Cout 6.5 pF Any Output (Note 2)
Power Dissipation Capacity Cpd 230 pF (Note 3)

NOTES: 1. '"Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed. Except for ‘Operating Range’’ they are not meant to imply that the devices
" should be operated at these limits. The table of ‘‘Electrical Characteristics’’ provides
conditions for actual device operation.
2. Capacitance is guaranteed by periodic testing.
3. Cpp determines the no load AC power consumption of any CMOS device.




Waveforms

toH tH
Veo Veo
WMEMORY MEMORY
MEMORY 0.5Vcc ENABLE 0.5 Vee
o o
Un  f-—
Vee 0.1 Ve
DATA DATA
guteut UTPU
ov
Read Cycle Write Cycle
e WE | |—---~774 tmg —————]
Vee Vee
WEWORY v \j MERTRY Y/ \\
/ ABL
ENABLE EN .
tsa —ot=— tya 1sa —ofw— ta
Vee Vee
ADDRESS ADDRESS )
INPUT INPUT
xs._.i b tpay —={ ws e — 7
Vee Vee
_WAITE DON'T CARE w _WRITE
ENABLE ENABLE
0 o
tacc o
e Veo
DATA r DATA
out TRISTATE CONDITION J INPUT
) —— e G o —— S - S w—a—
Read Modify Write Cycle
Mg -
Vee
MEMORY
ENABLE \'L
]
tsa ot l"“-1
Vee
ADDRESS X
INPUT

Vee

DATA OUT

0
e tpg - —
TRI-STATE CONDITION
— e e e = —— —
TRI-STATE CONDITION

Vee
WRITE
ENABLE

Vee
DATA
IN

NOTE: t, =60ns
t=10ns

Truth Table

AC Test Circuits

YH toH
ME | WE OPERATION CONDITION OF OUTPUTS
L L Write Three State
L H Read Complement of Selected Word ATA
ouTPUT DATA
H L Inhibit, Storage Three State o - ouTPUY
H H Do Nothing Three State

5.0 pF
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C95/HD-74C95

4-Bit Right-Shift, Left-Shift Register

Features Package
@® MEDIUM SPEED OPERATION 10MHz TYP.
Vee = 10.0V
CL =50pF
@ HIGH NOISE IMMUNITY 0.45Vge TYP.
® LOWPOWER 100nW TYP. See CMOS Packaging Section 5 for complete package infor-
® LOWPOWERTTL COMPATIBLE DRIVE 2 LTTL mation. This device is available in Ceramic Dual In-Line and
Flat Packs.
LOADS
® WIDESUPPLY VOLTAGE RANGE 3.0V TO 15.0v See package outline Code 1U and Code 9V.
@® SYNCHRONOUS PARALLEL LOAD
® PARALLEL INPUTS AND OUTPUTS FROM EACH
FLIP-FLOP
@® NEGATIVE EDGE TRIGGERED CLOCKING

Description Connection Diagram

This four-bit shift register is a monolithic complementary
MOS (CMOS) integrated circuit composed of four D flip
flops. This register will perform right-shift or left-shift WUTouTeur outhur o OUTYT OUTRUT cLock2
operations dependent upon the logical input level to the “ " " " » . .
mode control. A number of these registers may be connected

in series to form an N-bit right-shift or left-shift register.

Dual-In-Line Package

When a logical “0" level is applied to the mode control ||
input, the output of each flip-flop is coupled to the D input
of the succeeding flip-flop. Right-shift operation is per-
formed by clocking at the clock 1 input, and serial data
entered at the serial input, clock 2 and parallel inputs A
through D are inhibited. With a logical 1" level applied to
the mode control, outputs to succeeding stages are decoupled
and parallel loading is possible, or with external inter-
connection, shift-left operation can be accomplished by
connecting the output of each flip-flop to the parallel input Seour AU WRUT Ve INRUT MODE - CLOCKS
of the previous flip-flop and serial data is entered at input D.

ll 2 3 f} 5 [} 7

TOP VIEW

Circuit Diagrams

SERIAL
CLOCK2 » o 6 NPT e
LSHIFT 1] L] 0 L]
[ " Q [ L Q [ [
T ¢

[ s 10 " 2 12 3 10 5 0
ookt 6 % ¢ MODE CONTROL ne INPUTA OUTPUTA INPUTB OUTPUTB INPUTC OUTPUTC INPUTD OUTPUTD
4
MC Qe V.
% " MODE CONTROL = 0 FOR RIGHT SHIFT
O GND MODE CONTROL = 1 FOR LEFT SHIFT OR PARALLEL LOAD



Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1)

-0.3V to Vg + 0.3V

Operating Temperature ~ HD-54C95 -550C to +1259C
HD-74C95  -400C to +85°
Storage Temperature -659C to +150°C

Maximum V¢ Voltage 16.0V

Package Dissipation 500mW
Operating V¢ Range +3.0V to +15.0V
Lead Temperature (Soldering, 10 Sec.) 300°C

ELECTRICAL CHARACTERISTICS

Max/Min limits apply across temperature range unless otherwise specified.
TA =259C, Ci_ = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYM. MIN. [ TYP. [ MAX. | UNITS CONDITIONS
CMOS TO CMOS
g 3.5 v Vee=5.0v
Logical “1” Input Voltage VIN(1) 3 v Veg = 10V
e 15 v Veg =5.0V
Logical “0" Input Voltage VIN(0) 2 v Vee = 10V
Lot g 4.5 v Vgg =5.0V. 10 = -10KA
Logical “1”* Output Voltage Vout(1) 9 v Veg = 10V, Ig = -10uA
Lo 5 v Vee =5.0V, Ig = +101A
Logical ‘0" Output Voltage Vout(0) ) v Vgg 21y, l00= +10uuA
Logical “1" Input Current IiN(1) 1 MA Vee =15V
Logical “0” input Current HIN(D) -1 MA Vee =15V
Supply Current Icc 0.050 300 MA Vee =15V
Input Capacitance CIN 5 pF Any input
Propagation Delay Time to a -
Logical “0" or Logical 1" from ‘?do or 2:: 123 :: xcc - ?oa\y
Clock to Q or @ pd1 cc
Time Prior to Clock Pulse that % 15 ns Vee =5.0V
Data Must be Preset setup 10 ns | Vgg=10v
Time After Clcok Pulse that 0 ns Vee =5.0v
Data Must be Held 0 ns Vee = 10V
- . - 100 ns Vee =5.0v
Minimum Clock Pulse Width twy = twH 50 s Vee = 10V
Minimum Mode Control Pulse Width L(:]O :: zgg : ?00‘)/
Maximum Input Clock Frequency 635 4'3 x:i xgg : 2[?\)/
LOWPOWER TTL/
CMOS INTERFACE
g v v 54C, Vgg = 4.5V
Logical “1” Input Voltage ViNQ(1) _1%6 v 74C. Vgg =475V
- 54C, Vg = 4.5V
Logical “0" Input Voltage VIN(D) 0.8 \' 74, Vgg =475V
e 54C, Vgo = 4.5V, Ip =-100pA
Logical “1" Output Voltage Vout(1) 24 v 74C, vgg = 4.75\/,?.3 =-100uA
il 54C, Vge = 4.5V, Ip = 3601A
Logical “0” Output Voltage Vout(0) 04 ' 74¢C. Vgg - 4-75V:?D= GS#MA
Propagation Delay Time to
a Logical 0" or Logical 1" from 'f‘tdu or 175 ns Vge=5.0v
Clock to Q or @ pd1

NOTE: These devices should not be connected under “‘Pcwer On’* conditions.

Truth Table

INPUTS OUTPUTS
MODE CLOCKS PARALLEL

CONTROL [ 2(L) 1(R) SERIAL B c D G % G G
H H X X X X X X Qa0 Qsg  Qco Qoo
H 1 X X a b c d a b c d
H | X X ot ot ot 4 Qs Qcn Qon d
L L H X X X X X Qa0 Qg0 Qco Qoo
L X i H X X X X H Qan Qsn  Qcn
L X 4 L X X X X L Qan Qen Qe
t L L X X X X X Qa0 Qs Qco Qoo
| L L X X X X X Qao Qs Qco Qoo
i L H X X X X X Qa0 Qso Qco Qoo
t H L X X X X X Qao Qs Qco Qoo
1 H H X X X X X Qap Qs Qco Qoo
t L H X X X X X Undefined
13 H L X X X X X Operating Conditions

t Shifting left requires external connection of Qg to A,
Q¢ to B, and Qp to C. Serial data is entered at input
D.

H = high level(steady state), L = low level (steady state),
L = low level(steady state), X = irrelevant(any input,
including transitions)

+= transition from high to low level, T = transition
from low to high level.

a, b, ¢, d = the level of steady-state input at inputs A,
B, C or D respectively.

QAQ0, QB0, QCo. QDO = the level of Qa, QB, Qc or QD
respecitively before the indicated steady-state input
conditions were established.

Qan, OBn, QCn, Qpn = the level of QA, QB, Qcor QD
respecitvely before the most-recent { transition of the
clock.
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C151/HD-74C151

8 Channel Digital Multiplexer

Description Truth Table
@ SUPPLY VOLTAGE RANGE 3V to 15V ANNGE D G S D I D
@® LOWPOWERTTL DRIVE 2 LPTTL LOADS o 1 1 S o ol o Il el ol B S B
COMPATIBLE ofofo| o Vx| x [ x [ x| x [ x [ x| 0
@ HIGH NOISE IMMUNITY 0.45 Vg TYP B3 24 L RO Il I e e [ e
® LOWPOWER 50nW TYP b 10 1 ES ol ol T el el IRl ol el A IO
o} o X x X 0 X X x X 0 1
Features Tolo| o [ x|xlxlx|o]|x|xlxlo]"
110]0 0 X x X X 1 X X X 1 0
1o o x x X X X 0 X X 0 | Al
The HD-54C151/HD-74C151 multiplexer is a monolithic 1 5 S IR el ol Bl ol I M °
complementary MOS (CMOS) integrated circuit constructed viafo] o x| x| x| x| x|[x|i]x|1 ] o
with N- and P- channel enhancement transistors. 11 10 T A el ol el el Al ol ol IR R A
This data selector/multiplexer contains on-chip binary de- . .
coding. Two outputs provide true (output Y) and comple- Functional Dlayram
ment (output W) data. A logical “1” on the strobe input Dual-In-Line Package
forces W to a logical 1" and Y to a logical 0"
DATA INPUT DATA SELECT
Vee 4. 5 ] 7 A B c
PaCkage 16 15 " 13 12 1 10 s
Do Ds Ds 0, A [ ]
See CMOS Packaging Section 5 for complete package infor- o ¢
mation. This device is available in Ceramic Dual In-Line and o, 0, 0, Y w s
Flat Packs. T T
See package outline Code 1W and Code 9L. | G G G O R R
¢ 2 1 0 A w STROBE  GND
DATA INPUTS OUTPUTS
TOP VIEW
Logic Diagrams
0,0
0,0
D30
DATA
INPUTS OUTPUT (W)

OUTPUT (Y)

00 j :
L
+
|
1
<
d
1
L
=D o

'
+
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[
1
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[
N

DATA
SELECT ) L]
c
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Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1) -0.3V to Vg +0.3V Maximum V¢ Voltage 16V
Operating Temperature HD-54C151 -550C to +1259C Package Dissipation 500mW
HD-74C151 -400C to +850¢C ‘ Operating Vg Range 3V to 15V
Storage Temperature . -659C to +1500C Lead Temperature (Soldering, 10 sec.) 300°¢
ELECTRICAL CHARACTERISTICS Min/Max limits apply across temperature range across otherwise specified
TA =259C, C =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.
PARAMETER SYMBOL MIN. | TYP. MAX. [ UNITS CONDITIONS
CMOS TO CMOS
v 35 Vv Ve =5.0V
Logical 1" Input Voltage VIN(1) 3 Vv Ve = 10.0V
PR 1.5 \Y Vee =5.0v
Logical ‘0" INput Voltage VIN(0) 2 Vv Vee = 10.0V
N 4.5 v Vee=5.0V,Ig =-10uA
Logical “1" Qutput Voltage Vout(1) 9 v Vee = 10.0V, Ig = ~10uA
e 0.5 v Ve =5.0V,1g =+10uA
Logical “0" Qutput Voltage Vout(0) 1 v Vge = 10.0V, Ig = +10uA
Logical ““1" Input Current IIN(1) 1 uHA Vee = 15.0V, Vg = 15V
Logical “0" Input Current HIN(D) -1 uA Vee =15.0V, VN =0V
Supply Current Icc 0.05 300 uA Vee = 15.0V
Input Capacitance Cin 5 pF Any input
Pm?agagog Delay Tlmi t?, a 170 270 ns Vee = 5.0V
Logical “0" or Logical “1 80 130 Vep = 10.0V
from Datato Y ns cc= 19
P . .
ror?aga’flloll: Dealy .Tlm?,t?, a 200 300 ns Vee = 5.0V
Logical “0" or Logical “1 90 140 Vep = 10.0V
from Datato W ns cc= 1o
Propagafllo'r'] Delay T;mﬁ t?' a 240 360 ns Ve = 5.0V
Logical “0" or Logical "1 10 170 Ve = 10.0V
from Strobe or Data Select to Y ns cc= 18
CMOSTO LOWPOWER
INTERFACE
v vee 54C, Vg = 4.5V
Logical “1"” Input Voltage VIN(T) 15 Vv 74C, Vg = 4.75V
. 54C, Vg = 4.5V
Logical “0" Input Voltage ViN(0) 0.8 v 74C, Vg = 4.75V
H Hqn 54C, VCC = 4.5V, 10 = “SGOMA
Logical “1" Qutput Voltage Vout(1) 24 v 74C, Vg = 4.75V, 1g = -360A
1 54C, Voo =4.5V,ig =360 A
Logical “0” Output Voltage Vaut(0) 0.4 v 74C, Ve = 475V, Ig = 360uA
Propagation Delay Time to a
Logical “0" tpqgg or a Logical 1" 200 320 ns Vee =5.0v
tpd1 from Data Input, to Y ‘

NOTE: 1. This device should not be connected under power on conditions.

0



Switching Time Waveforms

TTL to CMOS (ty41 & tpgq)

Vec

Vee
OUTPUT (W) 50% 50% OUTPUT (W) 15V 1.5V
ov ov
— toar tago e tpat tpoo 1
Vo mm— Vo mmm—
OUTPUT (Y) ‘\ax OUTPUT (¥) —}\st 15V
v o
— |<— tpao o ——] F—t,.,o togr —
Vee 4.0v
90% 90% 90% 90%
DATA INPUT DATA INPUT
DATA SELECT 50% 50% DATA :Tn;:: 1.5V 1.5V
STROBE R
10% 10%
ov 10% o 10%
t 4 t, 4y
t,. 4 =20ns
A.C. Test Circuit
VCC
OUTPUT (W)
| I
l C_ =50 pF
INPUTS T
| =
1 OUTPUT (V)
GND

1

C, =50 pF

T
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATIGN

HD-54C154/HD-74C154

4-Line to 16-Line Decoder/Demultiplexer

Features Package

@ SUPPLY VOLTAGE RANGE 3.0V T0 15.0V )

® LOWPOWER TLL COMPATIBLE DRIVE 2 LPTTL See CMOS Packaging Section 5 for complete package infor-
LOADS mation. This device is available in Ceramic Dual In-Line and

@® HIGH NOISE MARGIN 1V GUARANTEED Flat Packs.

@ HIGH NOISE IMMUNITY 0.45 Vgp TYP. See package outline Code 1U and Code 9V.

@ LOWPOWER 100nW TYP.

Description Connection Diagram

The HD-54C154/HD-74C154 one of sixteen decoder is a
monolithic complementary MOS (CMOS) integrated circuit i i e

—_——
Vee A B € D G G 15 W 13 12 N

constructed with N and P-channel enhancement transistors. L o L Lo Lo Lo s Lo Lo

23 22 |2

The device is provided with two strobe inputs, both of
which must be in the logical 0" state for normal operation.
If either strobe input is in the logical “1" state, all 16
outputs will go to the logical "“1" state.

To use the product as a demultiplexer, one of the strobe
inputs serves as a data input terminal, while the other strobe

IIT71T1T

1
TITFTrrT

~—t—O

1 2 3 4
input must be maintained in the logical ‘0" state. The in- ! 1‘ ! 5 10 oo
formation will then be transmitted to the selected output oureuts
as determined by the four-line input address. or v
Circuit Diagram Truth Table
( M >0
A C’-——DO—-—DO——;:D
[T Do—{>o—o1
T D>
d f 1 Do—>o—e>
INPUTS OUTPUTS
T Do >o—o1 G1G2fp ¢c B Af0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
T L LfL L L L{L H H H H H H HH H HHHHHH
'°*—1>"-L—[>°— T o >o—s L LjL L L H[H L H H H H HHHHEHHEHHHH
L LfL L H L|H H L HH HHHHHUHHHHHH
T Do L LfL L W H{H H H L HHHHHHUHHHEHHHIH
uilDs L L|L H L L|H H H H L H H HH HHHHHHH
o> 1 L L|L H L H/H H H H H L HHHHHTHHHHH
L oureurs L L|fL H H L|H H H HHH L HHHHHHHHH
INPUTS < ’——DO_DO_.O 8 L L|L H H H|H H H H H H H L H H H H H H H H
mals L LfH L L L|{H H H H H H H H L H HHHHHH
DO_DO__OQ L L}JH L L HfH H H H H H H H H L H H H H H H
L L|H L H L/H H H HHHHUHIHIHTILHGHTHHH
¢ »—‘1—\._/: D o o1 L L}JH L H H|H H H H H H H H H H H L H H H H
L LfH H L L|H H H H H HHHHHHHLHHH
& W—DD— > " L L|JH H L H|H H H H H H H H H HHHHL HH
L L|H H H L|JH H H H H H H HHHHHHHLH
—p 2 L LfH H H H|H H H H H H HHHHHHHHHL
L H{Xx X x X{H H H H H H H H H H H H H H H H
:D_‘ )] 1 H L|X X X X|H H H H H H H H H H H H H H H H
D H Hl[x X x X|H H H H H H H H H H HHHHHH
-_—DO—_DD_O“ X = “Don’t Care” Condition
LG\




Specifications

ABSOLUTE MAXIMUM RATINGS
Voltage at Any Pin (Note 1)
Operating Temperature Range  HD-54C154

HD-74C154

Storage Temperature RAnge

-0.3Vto Vg + 0.3V
-550C to +1250C
-400C to +85°C
-659C to +1509C

Maximum V¢ Voltage 16.0V

Package Dissipation 500mW
Operating Range, V¢ +3.0V to +15.0V
Lead Temperature (Soldering, 10 Sec.) 300°C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range unless otherwise specified.

Ta=259C, CL =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. MAX. [ UNITS CONDITIONS
CMOS TO CMOS
PR 35 v Vee =5V
Logical 1" Input Voltage VIN(T) 3 v Veg = 10V
o 1.5 v Vee =5V
Logical “0" Input Voltage VIN(0) 2 v Vee = 10V
™ 45 v Vec =5V, 1g =-10uA
Logical 1" Qutput Voltage Vout(1) 9 v Veg = 10V, Ig = -104A
e 0.5 v Vee =5V, 10 =+10uA
Logical “0" Output Voltage Vout(0) 1 v VG = 10V, Ig = +10A
Logical “1" Input Current (1) 0.005 1 MA Veg =15V, VN = 15V
Logical “0” Input Current LIN(D) -1 -0.005 MA Vee =18V, VN =0V
Supply Current icc 0.05 300 HA Vee = 18V
Input Capacitance Cin 5 pF | Any input
Propagation Delay to a Logical
0" from any Input to any tpd0 275 400 ns Vee =5V
output
Propagation Delay to a
Logical “0" from G1or G2 to tpd0 275 400 ns Veg =5V
any Output
Propagation Delay to a
Logical 1" from any tpd1 265 400 ns Ve =5V
{nput to any Output
Propagation Delay to a .
Logical “1” from G 1 or G2 tpd1 265 400 ns Ve =5V
to any Output
LOWPOWER TTL/
CMOS INTERFACE
C g v 54C,Vec =45
Logical “1" Input Voltage VIN(1) _1(_:50 74C, Vgg =475
Logical ‘0" Input Voltage VIN(O) 08 v ?:g zgg : :‘;’5
R 54C, Vgc = 4.5V, 1g = -100uA
Logical “1” Output Voltage Vout(1) 24 74C, vgg = 4.75V,?0 =-100uA
e 54C, Vg = 4.5V, 10 = 360uA
Logical “0” Output Voltage Vout(0) 0.4 v 74C, Vge = 4.75, 10 = 3601A

NOTE: 1. This device should not be connected to circuits with the power on because high transient voltages
may cause permanent damage.
Waveforms Noise Margin
v
e GUARANTEED NOISE MARGIN AS FUNCTION OF Vee
A,B,CORD 50% 50%
ov 15V
GUARANTEED OUTPUT “1” LEVEL ] 135
toar todo Vour (1) @ INPUTS = V, (0)
Vee 125
ANY QUTPUT s0% % .
ov z
>
Y a0
< 3085 UARANTEED OUTPUT “0" LEVEL
Vee g Vour (0) @ INPUTS =V, (1)
G1 OR G2 50% 50% Vin (0) 25
ov 1.45 15
tod0 toar “— 045 K .
Vec Vee 450V 1ov 15V
ANY OUTPUT 50% 50% Vee
o o
t, =t =20ns

24



SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C157/HD-74C157

Quad 2-Input Multiplexers

Features Description

These multiplexers are monolithic complementary MOS
(CMOS) integrated circuits constructed with N and P channel

@ SUPPLY VOLTAGE RANGE 3V to 15V . . . .
enhancement transistors. They consist of four 2-input multi-
©® HIGH NOISE IMMUNITY 0.45Vee TYP plexers with a common select and enable inputs. When the
® LOW POWER 50nW (TYP) enable input is at logical “0" the four outputs assume the
@ LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL values.as seﬂe(’:'ted from the inputs. Whgn thf e;?able input is
LOADS at logical 1" the outputs assume logical “0". Select de-
coding is done internally resulting in a single select input
only.
Truth Table Package
ENABLE | SELECT | A B OUTPUT Y
See CMOS Packaging Section 5 for complete package infor-
! X XXl 0 mation. This device is available in Ceramic Dual In-Line and
0 0 ofx 0 Flat Packs.
0 0 1 X 1
0 1 X 0 0 . "
o . « | . See package outline Code 1W and Code 9L.
Connection Diagram Noise Margin
Guaranteed Noise Margin as
Ve ENABLE 3A 38 ¥ 4A 48 4y a Function Of Vcc'
16 15 " 13 IIZ " 10 I 9 15 GUARANTEED OUTPUT 1" LEVEL 135
-_I L—I Vour (1) @ INPUTS = V,y (0) 125
. ] g s
— 2 308 GUARANTEED OUTPUT “0" LEVEL
T T 8 Vour (0) @ INPUTS = Vyy (1)
s € s € : - Vi (0 e 25
A Iv A |y 145 M 15
_I o —| 045 I
! R R N EE asov v 15V
SELECT 1A 18 1Y 2A 28 2y GND VCC
Logic Diagrams Typical Applications
1A 2
18 02— *orv
ZAG‘ ] Vee
L V 7
5 2y
80O g : E I :
JP— HcI1Ss?

14 74LXX] N out 74LXX)

RO
[
» c" 12 3y
ju 74L. COMPATIBILITY




Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1) -0.3V to Vg to 0.3V Storage Temperature -659C to 150°C

Operating Temperature ~ HD-54C157 -550C to 1259C Package Dissipation 500nW
HD-74C157 -400C to +85°C Lead Temperature (Soldering, 10 sec)  3000C

Maximum V¢ Voltage 16V Operating Vo Range +3V to 15V

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range unless otherwise specified.
Ta = 259C, C =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMQOS TO CMOS
. v Vee =5.0V
Logical 1" Input Voltage VIN{1) 385 v Vgg - ?OUOV
5 =50V
Logical 0" Input Voltage VIN(D) ; 0 x \\;gg - ?OOOV
s 45 \Y Vge =5.0V,1g=-10ua
Logical 1" Output Voltage Vout{1) 9.0 v Ve = 10.0V,1g = -10ua
s 0.5 \' Vee =5.0V,1g=-10ua
Logical “0” Output Voltage Vout(0) 1.0 Vv Vg = 10.0V,1g = -10ua
Logical “1" Input Current IIN(1) 0.005 1.0 MA Ve = 15.0V
Logical “0" Input Current 1IN(D) -1.0 | -0.005 MA Ve = 15.0V
Supply Current Icc 0.050 15 MA Veg = 15.0V
Input Capacitance Cin 5 pF Any input
Propagation Delay from Data tpdo or 150 250 ns Vge = 5.0V
to Qutput tpd1 70 110 ns Vge = 10.0V
Propagation Delay from Select tpdo or 180 300 ns Vee = 5.0V
to Output tpd1 80 130 ns Ve = 10.0V
Propagation Delay from Enable ; 180 300 ns Vee = 5.0V
to Qutput pd0 80 130 ns | Vgc=10.0V
CMOS TO LOW POWER
INTERFACE
i Vee 54C, Ve = 4.5V
Logical “1" Input Voltage VIN(1) 15 \' 74C, Vg = 4.75V
. 54C, Ve = 4.5V
Logical “0" Input Voltage VIN(0) 0.8 \Y 74C, Ve = 4.75V
o) aiqn 54C,Vge =4.5V,1g=360 A
Logical ““1"" Qutput Voltage Vout(1) 24 v 74, Vg = 4.75V, 1g = 360 uA
Y 54C, Ve = 4.5V, 1g = 360uA
Logical “0"" Qutput Voltage Vout(0) 0.4 Y 74C, Vo = 4.75V, 10 = 360 uA
Propagation Delay from Select tpdo or B
to Output tod 250 ns Vee =5.0V
NOTE: 1. This device should not be connected to circuits with the power on because high

transient voltage may cause permanent damage.

0




HD-54C160/HD-74C160 Decade Counter with Asynchronous Clear

SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C161/HD-74C161 Binary Counter with Asynchronous Clear
HD-54C162/HD-74C162 Decade Counter with Synchronous Clear
HD-54C163/HD-74C163 Binary Counter with Synchronous Clear

Features - Waveforms
@ HIGH NOISE MARGIN 1V GUARANTEED €160, - C162 Decade Countors
@ HIGH NOISE IMMUNITY 0.45 Ve TYP.
@ LOWPOWER TLL COMPATIBLE DRIVES 2 LPTTL ‘:‘;"——'
LOADS J_;'
@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V .
. @ INTERNAL LOOK-AHEAD FOR FAST COUNTING %
SCHEMES n
ENABLE P I_J
® CARRY OUTPUT FOR N-BIT CASCADING mr— L

® LOAD CONTROL LINE
@® SYNCHRONOUSLY PROGRAMMABLE

Description

These (synchronous presettable up) counters are monolithic
complementary MOS (CMQS) integrated circuits constructed
with N and P-channel enhancement mode transistors. They
feature an internal carry lookahead for fast counting schemes
and for cascading packages without additional gating.

A low level at the load input disables counting and causes
the outputs to agree with the data input after the next
positive clock edge. The clear function for the C162 and
C163 is synchronous and a low level at the clear input sets
all our outputs low after the next positive clock edge.
The clear function for the C160 and C161 is asynchronous
and a low level at the clear input sets all four outputs low
regardless of the state of the clock.

Counting is enabled when both count enable inputs are high.
Input T is fed forward to also enable the carry out.
The carry output is a positive pulse with a duration approxi-
mately equal to the positive protion of QA and can be used
to enable successive cascaded stages. Logic transitions at the
enable P or T inputs can occur when the clock is high or low.

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Bual in-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Connection Diagram

CLEAR 1 U 16 = Vcc
cLock —| 2 15 y-—gf,:'"'f,
Wa—y3 14 = Q2
g —1 ¢ Np—_s
We—igs 12— 0c
Ng =] & = G
ENABLEP =47 10— ENABLE T
GND =] 9= L0AD

TOP VIEW

C161, --- C163 Binary Counters

cean L[
wa T L]
- J L

F
&

enawer -
ENABLE T I I

CLEAR \

C

10AD 50% /
tserupLoan f—
eut \
tseTupoaTA e
ENABLE P
ORT 0%
e tseTup EnABLE
cLock 50% m/;m_\__
Twr Wy =
—_———
ouTPUT \\ 50% 0%
—] ——‘ toan —| too

toactean for C160 and C161 only

NOTE1: ALLINPUT PULSES ARE FROM GENERATORS HAVING THE FOLLOWING CHARACTERISTICS:
t, =t = 20 ns PRR < 1 MHz DUTY CYCLE < 50%, Zoyuy = 50:2.

NOTE2: ALL TIMES ARE MEASURED FROM 50% T0 50%.



Specifications

ABSOLUTE MAXIMUM RATINGS
Voltage at Any Pin (Note 1)
Operating Temperature

Storage Temperature

HD-54C160/1/2/3
HD-74C160/1/2/3

-0.3VtoVgg + 0.3V
-b50C to +125°C
-400C to +850C

Maximum V¢ Voltage
Package Dissipation
Operating V¢ Range

-659C to +150°C

Lead Temperature (Soldering, 10 Sec.)

16.0V

500mwW

+3.0V to +15.0V
3000C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range unless otherwise specified.
Ta =259C, C =50pF, Input Rise and Fall Times = 20ns unless otherwise specified. .

PARAMETER SYMBCL MIN. | TYP. MAX. | UNITS CONDITIONS
CMOS TO CMOS
s an 3.5 v Vee =5V
Logical “1"" INput Voltage VIN(1) 8.0 v Vee = 10V
. 1.5 \' Vee =5V
Logical “0" Input Voltage VIN(0) 2.0 v Vee = 10V
L an 45 \ Vee =5V, 1g =-101A
Logical 1" Output Voltage Vout(1) 9.0 v Vee = 10V, 1g = 10uA
- 0.5 v Vee =5V, Ig =+10uA
Logical “0” Output Voltage Vout(0) 1.0 Vv VGe = 10V, 1g = +10uA
Logical “1" Input Current HIN(1) 0.005 1.0 MA Veg =15V, VN =15V
Logical “0"” Input Current IIN(0) -1.0 -0.005 MA Vge =15V, VN =0V
Supply Current Icc 0.05 300 LA Ve = 15V
Input Capacitance Cin 5 pF Any input
Propagation delay time from tpd0 O tpd1 250 400 ns Vge =5V
Clock to Q@ 100 160 ns Vee =10V
Propagation delay time from tpdo or 290 450 ns Vee =5V
Clock to Carry Out tpd1 120 190 ns Vee =10V
Propagation delay time from T tpd0 or 180 290 ns Vee =5V
enable to Carry Out tpd1 70 ns vge = 10V
Propagation time from clear to ¢ 190 300 ns Vee =5V
Q(C162 and C163 only) pd0 80 ns | veg=10v
Time prior to clock that data . 120 ns Veg =5V
or load must be present setup 30 ns | Vgg =10V
Time prior to clock that enable . 170 280 ns Vee =5V
P or T must be present setup 70 120 ns Vee = 10V
Time prior to clock that clear teet 120 190 ns Vee =5V
must be present(162,163 only) setup 50 80 ns Vee =10V
Mini | ) twl or 90 170 ns Vee =5V
inimum clock pulses width twi 35 20 ns vee = 10V
. . . 15 s Vee =5V
Maximum clock rise or fall time 5.0 s Vee =10V
. 2.0 3.0 MHz | Vge=8V
Maximum clock frequency 55 8.5 MHz | Vgo =10V
CMOS/LPTTL INTERFACE
Logical “1" Input Voltage ViN(1) \1C5C v 54C, Vg = 4.5V
-l 74C, Vg = 4.75V
Logical 0" Input Voltage Vin(o) 0.8 v 54C, Vge.= 4.5V
74C,Vgo =4.75V
Logical ““1” Output Voltage ViNg) 24 v 54C, Ve = 4.5V, 10 = -360uA
74C, Vg =4.75, Ig = -360uA
Logical “0” Qutput Voltage ViN(D) 0.4 v 54C, Ve = 4.5V, 1g <3601 A
74C, Vg = 4. 75V, 1g = 360KA

NOTE: 1.

a

This device should not be connected during power on conditions.




Circuit Diagrams

C160/C162; Clear is Synchronous for the C162
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C164/HD-74C164

8-Bit Parallel-Out Serial Shift Register

Features Truth Table

@ SUPPLY VOLTAGE RANGE 3V to 15V

INPUTS OUTPUT
th th+1
Qa

@® LOWPOWER TTL COMPATIBLE DRIVE 2 LPTTL
LOADS

@ HIGH NOISE IMMUNITY 045V TYP
@® LOWPOWER 50nW TYP

o -0 -|>
co - =|m
oo o -~

@ MEDIUN SPEED OPERATION 8.0MHzTYP
WITH 10V SUPPLY

Decription Connection Diagrams

The HD-54C164/HD-74C164 shift registers are a monolithic outeuTS

complementary MOS (CMOS) integrated circuit constructed Ve Ou 0a G e CLEAR cLock
with N- and P- channel enhancement transistors. These 8-bit RN I L N CO
shift registers have gated serial inputs and clear. Each register l
bit is a D-type master/slave flip-flop. A high-level input en-

ables the other input which will then determine the state of
the flip-flop.

Data is serially shifted in and out of the 8-bit register during
the positive going transition of clock pulse. Clear is inde-
pendent of the clock and accomplished by a low level at the ' vor A J;
clear input. All inputs are protected against electrostatic

effects.

INPUTS OuUTPUTS

TOP VIEW

Package Typical Applications

74C Compatibility
See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

Vee

See package outline Code 1U and Code 9V.

Logic Diagram

CLOCK MW T T T
A cL| cL cL
SERIAL

CLEAR

}—¢
> =}—&
“}—o
2}—¢

Qa Qg Q¢ 0 Qe Qe Qg Qy



Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1) -0.3V to Vg +0.3V Package Dissipation 500mwW

Operating Temperature HD-54C164 -550C to +125°C Maximum V¢ Voltage 16V
HD-74C164 -400C to +85°C Operating V¢ Range 3V to 15V

Storage Temperature -659C to +1500C Lead Temperature (Soldering, 10sec) 3000C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range unless otherwise specified.
Ta =259C, Cp =50pF, input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
Cvan 3.5 Vv Vee = 5.0V
Logical “1"” Input Voltage VIN(1) 8 v Ve = 10.0V
Cane 1.5 \ Ve =5.0V
Logical “0" Input Voltage VIN(0) 2 v Ve = 10.0V
e 4.5 v Ve =5.0V, 1g = -10uA
Logical “1"” Output Voltage Vout(1) 9.0 v Ve = 10,0V, g = -10uA
sl e 0.5 \' Vee =5.0V,1g =-10uA
Logical “0"” Output Voltage Vout(0) 1 v VCe = 100V, 1g = -10pA
Logical 1" Input Current IIN(1) 0.005 1 MA Vee = 15.0V, Vi = 15V
Logical “0" Input Current 1IN(0) -1 -0.005 MA Vee =150V, Viy = OV
Supply Current Icc 0.05 300 MA Ve = 15.0v
Input Capacitance Cin 5 pF Any input
Propagation delay time to a 230 310 ns Veeg =5.0V
Logical “1" from Clock to Q 90 120 ns Vee =10.0v
Propagation delay time to a 280 380 ns Vee =5.0V
Logical “1" from Clear to Q 110 150 ns Veg = 10.0V
Time prior to Clock Pulse that . 110 ns Vee =5.0v
Data must be Present setup 30 ns Vee = 10.0V
Time after Clock Pulse that 0 ns Vee = 5.0V
Data must be Held 0 ns Ve = 10.0V
Maximum Clock Frequency 525 g mz; xgg z ?bogv
- . 150 ns Vee = 5.0V
Minimum Clear Pulse Width 55 ns Vg = 10.0V
. . . 1 ms Vee = 5.0V
Maximum Clock Rise and Fall Time 130 us Vg = 10.0V
CMOSTO LOWPOWER
INTERFACE
. Vee v 54C, Ve = 4.5V
Logical “1"" Input Voltage VIN(1) 15 74C, VG = 4.75V
Logical “0" Input Voltage VIN(D) 0.8 v ?Zg zgg z Zgzv
g 54C, Ve = 4.5V, 10 = -360uA
Logical 1" Output Voltage Vout(1) 2.4 \' 740 Vgg =475V ?0 _ _36(‘)‘"/_\
e 54C, Vg = 4.5V, 10 = 360 A
Logical “0"" Output Voltage Vout(0) 0.4 \' 78¢C Vgg =4.75V ?0 _ BG[lJipA
Propagation delay time to a
Logical “0" or Logical “1" 320 ns
from Clock to @

NOTE: 1. These devices should not be connected under power on conditions.




Waveforms
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C165/HD-74C165

Parallel-Load 8-Bit Shift Register

Features Package
@® WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V See CMOS Packaging Section 5 for complete package infor-
. GUARANTEED NOISE MARGIN 1 UV mation. This device is available in Ceramic Dual In-Line and
) Flat Packs.
@ HIGH NOISE IMMUNITY 0.45 Vg TYP.
@ LOW POWER T2L COMPATIBLE DRIVE 2 LT2L See package outline Code 1W and Code 9L.
LOADS
Description Truth Table
INPUTS INTERNAL
SHIFT/ | cLock PARALLEL | OUTPUTS | OUTPUT
The HD54C165/HD74C165 is an 8-bit serial shift register LOAD | INHIBIT | CLOCK |SERIAL| A.....H [Qa....Qg| Q4
which shifts data from Qp to Qy when clocked. Parrallel in- t ’L( ’L( X ’“')’("" n‘ u: 0"
putsto each stage are enabled by a low level at the shift/load in- H L : " X :o QA: 02:
put. Also included is a gated clock input and a complement- H L ! L X L Qan| Qgn
ary output from the eight-bit. H H ! X X [ %a0 30| OHo

H=VIN(1), L=Vn(g)

Clocking is accomplished through a 2-input NOR-gate per- § 2 Framston from Vinio) © Vin(1)
eiae . . o e . a..h=The level at data inputs A through H
mitting.one input to be used as a clock-inhibit function. Hold- QA0. 080, Qo = The level of Q, Qg or O, before the indicated input
ing either of the clock inputs high inhibits clocking, and Gan. Qe = the vl o G or G etore the most ecent | transiton of th clock.
holding either clock input low with the shift/load input high
enables the other clock input. Data transfer occurs on the Connection ﬂiagrams

positive edge of the clock. The clock inhibit input should be

changed to a high level only while the clock input is high. SERAL T

CLOCK " "\ SERIAL OUTPUT

Parallel loading is inhibited as long as the shift/load input is Vcc INHIBIT D C B A INPUT Oy
high. When taken low, data at the parallel inputs is loaded [ie oo fuo s Ji2 fu Jo |
directly into the register independent of the state of the clock. l J

[v T2 s Ta Ts Te |7 Ts
SHIFT/ CLOCK E F G H OUTPUT GND
LOAD \ﬁ/——‘/ [

PARELLEL INPUTS

Block Diagram
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Specifications

ABSOLUTE MAXIMUM RATING

Voltage at any Pin -0.3V to Vg +0.3V

Operating Temperature Range ~ HD-54C165 -550C to +1259C
HD-74C165  -409C to +85°C
Storage Temperature Range -65°C to +1500C

Package Dissipation 500mW
Operating Vi Range 3.0V to 15V
Absolute Maximum V¢ 16V

Lead Temperature (Soldering, 10 Sec.) 3000C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range, unless otherwise noted.

PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS| CONDITIONS
CMO0S 70 CMOS
Logical “1" Input Voltage VIN (1) gg x \\;g[(:; i ?00\)/
Logical “0" Input Voltage VIN (0) ;g x xgg j ?Oo\y
Logical 1" Output Voltage Vout(1) 33 x xgg : ?bo\)/'lg)==-_1100::
Logical “0" Output Voltage Vout(0) [1]3 x xgg : ?00\)/ Ilg==++11005:
Logical “*1” Input Current IIN(1) 0.005 1.0 MA Vee = 15V, VN = 15V
Logical ““0" Input Current 1IN(0) -1.0 -0.005 MA Vee =15V, VN =0V
Supply Current icc 0.05 300 MA Vee = 15V
D.C CMOS/LPTTL INTERFACE
Logical “1” Input Voltage ViN(1) Vlcg- z ggg xgg z zggv
Logical “0" Input Voltage VIN(0) gg x ;’:g \\;gg z:?t\';lv
L aqe 24 v 4C,Vge=4.5V,1g=- A
Logical ““1"" Qutput Voltage Vout(1) 24 Vv ?45 Vgg =475V ?0 _ ?ggé‘tpA
Lt e 4 v 54C,Vgc=4.5V,Ig= A
Logical “0" Output Voltage Vout(0) 34 N 74g Vgg =475V ?0 :gggéluA
QUTPUT DRIVE
Output Source Current ) _ Vee =5.0V, Voyut =0V
(P-Channel) 'Source | 176 | -3.3 mA | 1< 250C
Output Source Current | 8.0 _15 mA | Vcc=10V,Voyue=0V
(P-Channel) Source ’ Ta =25°C
Output Sink Current . Vee =5.0V, Vout=Vee
(N-Channel) ISink 1.75 3.6 mA Ta =259C
Output Sink Current _ Vge =10V, Voyt = Vee
(N-Channel) ISink 8.0 16 mA Ta =25°C




Specifications

ELECTRICAL CHARACTERISTICS
Ta= 250¢C, Cy =50 pF, Input rise and fall times = 20 ns unless otherwise specified.

A.C.

PARAMETER SYMBOL MIN. | TYP. | MAX. |UNITS CONDITIONS
Propagation Delay Time to _
a Logical “0" or Logical “1” from | tpd0. tpd1 21::10 ;gg - ://cc ; ?00‘)’
Clock or Load to Q or Q@ s cc
Propagation Delay Time to
A iam 200 400 ns Vee =5.0v
a Logical 0" or Logical “1” from tpd0. tpd1 _
HtoQorQ 80 200 ns Vee = 10V
Clock Inhibit Set Up Time 'sE;)O ;g :: \‘;gg - ?g)/[
Serial Input Set Up Time gg fg :: xgg f !1-’0[:)’
Serial Input Hold Time gg g :: xgg j !'1)00\)1
Parallel Input Set Up Time 165(;] ;3 :: “;gg f !;l;l\y
. 50 0 ns Ve =5.0v
P
arallel Input Hold Time 30 0 ns Vo = 10V
Minimum Clack Pulse Width L el Vel
Minimum Load Pulse Width gg '9%0 " xEE = 30“\)’
Maximum Clock Frequency 613 ;g m:i xgg : ?DU\)/
. . . 10 us Vee =5.0V
Maximum Clock Rise and Fali Time 5.0 us Ve = 10V
Input Capacitance CiN 5.0 pF (Note 2)
Power Dissipation Capacitance Cpd 65 pF (Note 3)

NOTES: 1.

‘’ Absolute Maximum Ratings’’ are those values beyond which the safety of the device

cannot be guaranteed. Except for “Operating Temperature Range’ they are not meant
to imply that the devices should be operated at these limits. The table of “‘Electrical
Characteristics’ provides conditions for actual device operation.

2.- Capacitance is guaranteed by periodic testing.
3. Cpg determines the no load AC power consumption of any CMOS device.

Logic Waveforms

Switching Time Waveforms
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NOTES: 1. The remaining six data and the serial input are low.
2. Prior to test, high level data is loaded into H input.



SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-54C173/HD-74C173

Three-State Quad D Flip-Flop

Description

Features
@ SUPPLY VOLTAGE RANGE 3V T0 15V
® LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL
LOADS
@ HIGH NOISE IMMUNITY 0.45 Vg TYP.
® LOW POWER
@ MEDIUM SPEED OPERATION 12MHz TYP.

WITH 10V SUPPLY
@ HIGH IMPEDANCE THREE-STATE

INPUT DISABLE WITHOUT GATING THE CLOCK

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

The HD-54C173/HD-74C173 three-state quad D flip-flop is
a monolithic complementary MOS (CMQS) integrated circuit
constructed with N- and P- channel enhancement transistors.
The four D type flip-flops operate synchronously from a
common clock. The three-state output allows the device to
be used in bus organized systems. The outputs are placed in
the three-state mode when either of the two output disable
pins are in the logic “'1"" level. The input disable allows the
flip-flop to remain in their present states without disrupting
the clock. If either of the two input disables are taken toa
logic ““1”" level, the Q outputs are fed back to the inputs and
in this manner the flip-flops do not change state.

Clearing is enable by taking the input to a logic “1" level.
Clocking occurs on the positive going transition.

Connection Diagrams

Truth Table

Both Output Disables Low

th thet
DATA
DATA INPUT DISABLE iNPUT | ouTPUT
Logic 1" on One or Both Inputs X Q,
Logic “0” on Both Inputs 1 1
Logic “0” on Both Inputs 0 0

DATA DATA
INPUT  INPUT  INPUT  INPUT  INPUT  INPUT
Vec  CLEAR A c DISABLE DISABLE

16 15 14 13 12 " 10 9

1 2 3 4 5 6 1 la

OUTPUT OUTPUT OQUTPUT CUTPUT OUTPUT OUTPUT cp GND
DISABLE DISABLE A B c 0

TOP VIEW

Circuit Diagrams Wavef
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Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1)

Operating Temperature

Storage Temperature

HD-54C173
HD-74C173

-0.3 to Vg +0.3V
-550C to +1250C
-400C to +85°C

-659C to +1500C

Maximum V¢ Voltage

Package Dissipation

Operating Ve Range

Lead Temperature (Soldering, 10sec)

16V

500mW

+3V to +15V
300°C

ELECTRICAL CHARACTERISTICS
Min/max limits apply across temperature range unless otherwise specified.
TA = 250C, C =50pF,Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
Logical 1" Input Voltage ViNQ(1) 3!';5 z xgg : ?i)o:'llv
Logical “0" Input Voltage Vin() 125 x \ggg : ?bogv
g 4.5 v Ve =5.0V, 10 = -10MA
Logical 1" Output Voltage Vout(1) 9 v Vgg =100V ?U - _'g‘m
e 0.5 \ Vee =5.0V,1p = +10uA
Logical “0" Output Voltage Vout(0) 1 v Vgg =100V ?0 - +l:)‘uA
Logical “1" Input Current HN(1) 0.005 1 MA Ve = 15.0V
Logical “0" Input Current LiN(D) -1 -0.005 uA
Output current in High Impedance ggg: M: Veg =18V, xo : :]?IV
State ’ H 0
Supply Current Ice 0.05 300 uA Vge =18V
Input Capacitance CIN 5 pF Any input
!"B??aganoq del'?v“nme to a Logical tpgg or 220 400 ns Vgo =50V
or Logical “1” from Clock ' 30 200 Voo = 10.0V
to Output pd1 ns cc=1e.
. 40 80 Vee =5.0V
Input Data setup Time tsDATA 15 30 :: Vgg =100V
Input Data Hold Time tH DATA g :2 zgg : ?boxv
Input Disable Setup Time ts piss 13050 270(;] :: xgg : ?i.?:]/v
Input Disable Hold Time t o1ss g o zgg N ibul\le
Delay from output disable to high 170 340 ns VCC=5.0V
impedance state(from logical 1" tin . ton _
or Logical /0" level 1 140 " Vee =10.0V
Delay from output disable to 170 340 ns Vg = 5.0V
logical “1" level,(from high )y _
Impedance state) n 140 ns Ve = 10.0v
Delay from output disable to
e L 170 340 ns Ve = 5.0V
Logical 0" Level(from High tho _
Impedance State) 1 140 n Vee=10.0¥
Propagation Delay from Clear ¢ 240 490 ns "Veg =5.0V
to Output pda 90 180 ns | Vgg=10.0V
. A MH. Vg =5.
Maximum Clock Frequency 370 412 MHZz Vgg - F:Oﬂ'on
Minimum Clear Pulse Width ‘75(;] :: :/,gg : ?'ngv
Maximum Clock Rise and Fall 10 s Vee =5.0v
Time 5 us Ve = 10.0V
LOW POWER TTL/
CMOS INTERFACE
i equ v 54C, Ve = 4.5V
Logical “1" Input Voltage VIN() _IFSB v 74c, Vgg =4.75V
Logical “0" Input Voltage VIN(0) 8 v g:g xgg z :?\5/\/
g 54C, Vo = 4.5V, 1g = -360 A
Logical ““1” Output Voltage Vout(1) 24 v 74C, Vgg = 4.75V,?0 = —366‘yA
L 54C, Vg = 4.5V, Ig = 360 A
Logical 0" Output Voltage Vout(0) 4 v 74C. Vgg = 4.75\/'?0 = 35(’]‘“/;
Propagation Delay Time to a
Logical “0" or Logical “1" ‘p‘do or 500 ns Veg =5.0V
from Clock pd1

NOTE: 1

These devices should not be connected under ‘Power On’conditions.



HARRIS

HD-54C174/HD-74C174

Hex D Flip-Flop

Description

SEMICONDUCTOR
Features
@WIDE SUPPLY VOLTAGE RANGE 3.0V to 15V
@ GUARANTEED NOISE MARGIN 1.0V
@ HIGH NOISE IMMUNITY 0.45V . typ
@ LOW POWER T2L COMPATIBILITY fan out of
2 driving 74L

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

The HD54C174/HD74C174 hex D flip-flop is a monolithic
complementary MOS(CMOS) integrated circuit constructed
with N-and P-channel enhancement transistors. All have a
direct clear input. Information at the D inputs meeting the
setup time requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clear is independent of
clock and accomplished by a low level at the clear input. All
inputs are protected by diodes to Ve and GND.

Logic Diagram

DATA—Do-—i T 7 .
— cL L
T T i |
—r— —_—
dit ik
CLEAR s - -
_ o cL
cL cL 1 1
CLOCK—{>0—I~{>0—I
Connection Diagrams Truth Table
DUAL-IN-LINE PACKAGE
Vec 60 6D 5D 50 4D 40 CLOCK
6 |5 Ja i3 L2 |11 |10 |o INPUTS OUTPUT
CLEAR | CLOCK| D Q
a ni:| D OIJ l:ln a 3 X X C
cK L s i | " "
CLEAR CLEAR JCLEAR H i L L
1 H L X Q
CLEAR CLEAR L CLEAR
cK cK cK
QD

ED Q'j ED Q’]

1 |2 I3 4 |5 6 |7 l8

CLEAR 1Q 1D 2D 20 3D 30 GND
TOP VIEW




Specifications

ABSOLUTE MAXIMUM RATINGS (Note 1)

Voltage at Any Pin -0.3V to Ve +0.4V Package Dissipation 500 mw

Operating Temperature Range HD54C174  -55°C to +125°C - Operating V¢ range 3.0V to 15V
HD74C174 00C to +70°C Absolute Maximum V¢ e 16V

Storage Temperature Range -659C to +1509C Lead Temperature (Soldering, 10 seconds) 3000C

ELECTRICAL CHARACTERISTICS

D.C.

Min/Max limits apply across temperature range, unless otherwise noted.

PARAMETER CONDITIONS MIN J TYP | MAX | UNITS

CMOS TO CMOS

Logical “1” Input Voltage (V (1)) Vee = 5.0V 35 Vv
Ve = 10V 8.0 v

Logical “0" Input Voltage (V|y(q)) Vee = 5.0V 1.5 v
Vee = 10V 2.0 v

Logical “1” Output Voltage (Vg yr(q)) Vee =5.0V, 1= -10 A 45 v
Vep =10V, 15 =-10 uA 9.0 v

Logical “0" Output Voltage (Vg yT(q)) Vee =5.0V, 15 =+10 uA 0.5 v
Vep =10V, 15 =+10 uA 1.0 v

Logical “1" Input Current (I (1)) Vee =15V, Vi = 15V 0.005 1.0 MA

Logical “0" Input Current (I} (g)) Veg =15V, V=0V -1.0 -0.005 A

Supply Current (Igc) Ve = 16V 0.05 | 300 MA

CMOS/LPTL INTERFACE

Logical “1" Input Voltage V(1)) 54C, Ve = 4.5V Vge-1.6 \'
74C, Vg = 4.75V Vee-1.8 \'

Logical 0" Input Voltage (VIN(O)) 54C, Vg = 4.5V 0.8 \
74C, Vg = 4.75V 0.8 v

Logical “1” Output Voltage (VgyT(1)) 54C, Voo = 4.5V, 15 =-360 uA 2.4 v
74C, Ve = 4.75V, 1, = -360 uA 2.4 \Y

Logical “0" Output Voltage (VOUT(O)) 54C, Vo = 4.5V, 15 =360 pA 04 Vv
74C, Vi =4.75V, 1, =360 A 0.4 \'

OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)

Output Source Current “SOURCE) Vee = 5.0V, Vgyt =0V, -1.75 -3.3 mA

(P-Channel) Tp =250C

Output Source Current (IggyRcE) Vee =10V, Vgyt =0V, -8.0 -15 mA

(P-Channel) Tp =25°C

Output Sink Current (Ig;yk) Ve =5.0V, Vgyut = Ve 1.75 3.6 mA

(N-Channel) Tp =25°C

Output Sink Current (Igyk) Vee =10V, Vgyut = Vee 8.0 16 mA

(N-Channel) Tp =250C

NOTE 1: " Absolute Maximum Ratings’’ are those values beyond which the safety of the device connot be guaranteed.

Except for “Operating Temperature Range’’ they are not meant to imply thatthe devices should be operated
at these limits. The table of ’Electrical Characteristics’’ provides conditions for actual device operation.

@



Specifications (continued)

ELECTRICAL CHARACTERISTICS

A.C.

T =25°C, Cy_ =50 pf, unless otnerwise specified

54C/74C Family Characteristics application note, AN-90.

de determines the no load ad power consumption of any CMOS device. For complete explanation see

PARAMETER CONDITIONS MIN TYP | MAX | UNITS
Propagation Delay Time to a Logical Vee = 5.0V 150 300 ns
“0" (thqp) or Logical “1” (tyq1) Vee = 10V 70 110 ns
from Clock to Q
Propagation Delay Time to a Logical Vee=5.0 110 300 ns
0" from Clear Ve = 10V 50 110 ns
Time Prior to Clock Pulse that Data Ve = 5.0V 75 ns
Must be Present (tggT yp) Vee = 10V 25 ns
Time After Clock Pulse that Data Ve = 5.0V 75 ns
Must be Held (tyg | p) Viee = 10V 25 ns
Minimum Clock Pulse Width Vee = 5.0V 50 ns

VCC =10V 35 ns
Minimum Clear Pulse Width Vee = 5.0V 65 ns
VCC =10V 35 ns
Maximum Clock Rise and Fall Time Vee = 5.0V 15 1200 s
Vee = 10V 5.0 1200 s
Maximum Clock Frequency Vee = 5.0V 2.0 6.5 MHz
VCC =10V 5.0 12 MHz
Input Capacitance (Cyp) Clear Input (Note 2) 1 pf
Any Other Input 5.0 pf
Power Dissipation Capacitance (de) Per Package (Note 3) 95 pf
NOTE 2: Capacitance is guaranteed by periodic testing.
NOTE 3:
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Advanced Information

HD-54C175/HD-74C175

Quad D Flip-Flop

Features Description
® WIDE SUPPLY VOLTAGE RANGE 3.0V 70 15.0V These monolithic positive-edge-triggered flip-flops utilize
® GUARANTEED NOISE MARGIN 1.0V complementary MOS (CMOS) integrated circuitry to im-
@® HIGH NOISE IMMUNITY 045V TYP. plement D-type flip-flop logic. Both have a direct clear
® LOWPOWER T2L COMPATIBLE DRIVE 2 LT2L input and the 'C175 features complementary outputs from
LOADS each flip-flop.

Information at the D inputs meeting the setup time require-

ments is transferred to the Q outputs on the positive-going
Pac"age edge of the clock pulse. When the clock input is at either
the high or low level, the D input signal has no effect at the
See CMOS Packaging Section b for complete package infor- output.
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Truth Table

EACH FLIP-FLOP

INPUTS OUTPUTS H = high level (steady state)
CLEAR CLOCK D| o af L = low level (steady state)
X = irrelevant
L X Xl L H T = transition from low to high level
H 4 Hl H L Qo = the level of Q before the indicated
steady-state input conditions were
H ! Ly L _*_" established.
H L X| Qo Qg T =c175 only

Connection Diagram

30
lu 15 lu 1 [ Ig Iw (]
[ 0 o ]
Cf CLEAR cLEaR O
cLock 0 0_cLock
TLock 0 0 CLOCK
LEAR CLEAR
a a
—
T B 3 0 B G 7 0
CLEAR 10 0 0 0 20 a  GN

HD-54C175/HD-74C175
Quad D Flip-Flop
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HD-54C192/HD-74C192

Synchronous 4-Bit Up/Down Decade Counter

HD-54C193/HD-74C193

Synchronous 4-Bit Up/Down Binary Counter

Features Package

® HIGH NOISE MARGIN
@® LOWPOWER TTL COMPATIBLE

1V GUARANTEED

DRIVE 2 LPTTL
LOADS

@® WIDE SUPPLY RANGE 3.0V 70 15.0V

® CARRY AND BORROW OUTPUTS FOR N-BIT
CASCADING

@® ASYNCHRONOUS CLEAR
@ HIGH NOISE IMMUNITY

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

0.45 Vg TYP.

Description Connection Diagram

INPUTS OUTPUTS INPUTS

These up/down counters are monolithic complementary MOS
(CMQS) integrated circuits. The HD-54C192 and HD-74C192
are BCD counters. While the HD-54C193 and HD-74C193
are binary counters.

DATA DATA  DATA

Vee A CLEAR BORROW CARRY

s

LOAD

16 15 14 | 12 11 10 9

Counting up and counting down is performed by two count
inputs, one being held high while the other is clocked.
The outputs change on the positive going transition of this
clock.

These counters feature preset inputs that are set when load
is a logical “0" and a clear which forces all outputs to 0"
when it is at logical ““1”". The counters also have carry and
borrow outputs so that they can be cascaded using no
external circuitry.

1 2 3 4 5 6 7 Iu

DATA [I"Y Qa COUNT COUNT Qc Qo GND
\e——’  DOWN ) N ——’
INPUT

OUTPUTS OUTPUTS

INPUTS
TOP VIEW

Functional Diagram Noise Margin

LOAD L 2 <
I DATA INPUTS 1
pr—— e,
c o

3 GUARAUTEED NOISE MARGIN AS FUNCTION OF Ve

15V

GUARANTEED OUTPUT “1 LEVEL
Vour (1) @ INPUTS =V, (0)

135
125

DATA INPUTS

LOAD A B toab A B C D g
e [ CARRY O] uP CARRY o S 4
TO NEXT 2 305 UARANTEED OUTPUT 0" LEVEL
STAGE 8 Vour (0) @ INPUTS =V (1)
S
o ——Joown 80RROW o——r DOWN BORROW O Vi (O 25
CLEAR O, 0 0Qc Op CLEAR O, Q3 0Qc Qp 145 15
R B
—l
() [N ) 450v 10V 15V
OUTPUTS OUTPUTS Vee

CLEAR




Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1)

Operating Temperature Range HD-54C192, HD-54C193

Storage Temperature Range

HD-74C192, HD-74C193

-0.3V to Vg +0.3V
-550C to +125°C
-400C to +85°C
-659C to +1500C

Maximum V¢ Voltage
Package Dissipation
Operating V¢ Range
Lead Temperature
(Soldering, 10 Sec.)

16.0V

500mW

+3.0V to +15.0V
300°C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range unless otherwise specified. N
Ta =259C, Cp =50pF, Input Rise and Fail Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO MOS
- 3.5 v Ve =5v
Logical “1"”" Input Voltage VIN(1) 8 Vv Ve = 10V
L 1.5 \Y Vee =5V
Logical “0" Input Voltage ViN(D) 2 v Vg = 10V
P 4.5 v Vee =5V, 10 =-10uA
Logical “1" Output Voltage Vout(1) 9 v Vee = 10V, 1g = ~10uA
e 05 v Vee =5V, Ig =+10UA
Logical 0" Output Voltage Vout(0) 1 v VGe = 10V, Ig = +10KA
Logical “1" Input Current HIN(1) 0.005 1.0 MA Vge = 15V, VN = 15V
Logical “0"" Input Current 1IN(0) -1.0 | -0.005 HA Vge =15V, ViN = OV
Supply Current Icc 0.05 300 MA Vee = 15V
Input Capacitance Cin 5 pF Any input
Propagation Delay Time to Q tpdo or 250 400 ns Veg =5V
From Count up or Down tpd1 100 160 ns Vee =10V
Propagation Delay Time to tpdo or 120 200 ns Vee =5V
Borrow from Count Down tpd1 50 80 ns Vge = 10V
Propagation Delay Time to tpdo or 120 200 ns Vee =5V
Carry from Count Up tpd1 50 80 ns Vee =10V
Time Prior to Load that Data . 100 160 ns Vee =5V
must be Present setup 30 50 ns vee = 10V
- . 300 480 ns Vge =5V
Minimum Clear Pulse Width 120 190 ns Voo = 10V
- . 100 160 ns Veo =5V
Minimum Load Pulse Width 40 65 ns Vee = 10V
Propagation Delay Time to Q tpdo or 300 480 ns Vee =5V
from Load tpd1 120 190 ns Vge = 10V
=5V
Minimum Count Pulse Width 13250 280[10 :: xgg =10V
. MH =
Maximum Count Frequency 265 140 MH; xgg _ ?:]/V
15 Vee =5V
Count Rise and Fall Time 5 Z: Vgg _ ?UV
CMOS TO LOW POWER
INTERFACE
g v v 54C, Vce = 4.5V
Logical “1" Input Voltage VIN(1) __Lc5c Vv 74C, Vg = 4.75V
i 0.8 ' 54C, Vgoo = 4.5V
Logical “0" Input Voltage VIN(0) 08 Vv 74¢, Vgg =475V
g 24 v 54C, Ve = 4.5V, 1g = -1004A
Logical “1” Qutput Voltage Vout(1) 24 v 74C, Vg = 4.75, 1 = ~1000A
L upe 0.4 v 54C, Vo = 4.5V, 1g = 360uA
Logical “0" Output Voltage Vout(0) 04 v 74C, Vg = .75V, Ig = 360UA

NOTE: 1. This device should not be connected to circuits with the power on because

high transient voltages may cause permanent damage.




Circuit Diagrams
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HD-54C192 Synchronous 4-Bit Up/Down Decade Counter
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HD-54C193 Synchronous 4-Bit Up/Down Binary Counter
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HD-54C195/HD-74C195

4-Bit Registers

Features

Package

10MHz TYP. WITH 10.0V
SUPPLY AND 50pF LOAD

@HIGH NOISE IMMUNITY 0.45 Vge (TYP.)

@OLOW POWER 100nW (TYP.)
@LOWPOWER TTL COMPATIBLE — DRIVE 2 LPTTL LOADS
OSUPPLY VOLTAGE RANGE — 3.0V T0 15.0V
@®SYNCHRONOUS PARALLEL LOAD

OPARALLEL INPUTS AND OUTPUTS FROM EACH FLIP-FLOP
@DIRECT OVERRIDING CLEAR

@®J AND K INPUTS TO FIRST STAGE

@COMPLEMENTARY OUTPUTS FROM LAST STAGE
OPOSITIVE EDGE TRIGGERED CLOCKING

@DIODE CLAMPED INPUTS TO PROTECT AGAINST STATIC
CHARGE

OMEDIUM SPEED OPERATION —

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Truth Table

INPUTS AT t, OUTPUTS AT tq
J K |aa 0@ a @ G
L H |Qa Qan  Qgn  Qcn  Qcn
L L L Qan  Qsn  Qcn  Qcn
H H H  Qan Qs Qo Qcn
H L |Qan Qan Qs Qcn  Qco

Note: H - HIGH LEVEL, L = LOW LEVEL
tn = bit time before clock pulse
th+1 = bit time after clock puise
Qan = State of Qp at ty.

Description

Connection Diagram

The HD-54C195/HD-74C195 CMOS 4-bit registers feature
parallel inputs, parallel outputs, J-K serial inputs, shift/load
control input and a direct overriding clear. The following
two modes of operation are possible.

Parallel Load

Shift in direction QA towards QD
Parallel loading is accomplished by applying the four bits of
data and taking the shift/load control input low. The data is
loaded into the associated flip-flops and appears at the out-
puts after the positive transition of the clock input. During
parallel loading, serial data flow is inhibited.

Serial shifting is accomplished synchronously when the shift/
load control input is high. Serial data for this mode is
entered at the J-K inputs. These inputs allow the first stage
to perform as a J-K, D or T-type flip-flop as shown in the
truth table.

QOUTPUTS
SHIFT
CLock  LoAD

I 16 1 1e 1 12 " 10 [

1 2 3 4 5 6 1 8

CLEAR J L] c o GND

SERIAL INPUTS PARALLEL INPUTS

TOP VIEW

Circuit Diagram

Ko T ? 1
cK cK

e — .

] M

SHIFT/LOAD O-'—-DO—-DO-V

PINBTO GND
PIN16T0 Ve




Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin (Note 1) -0.3V to Vg +0.3V Maximum V¢ Voltage 16.0V

Operating Temperature  HD-54C195 -550C to +1250C Package Dissipation 500mW
HD-74C195  -40°C to +85°C Lead Temperature (Soldering, 10 Sec.) 300°C

Storage Temperature -65°C to +150°C Operating V¢ Range +3.0V to +15.0V

ELECTRICAL CHARACTERISTICS
Min/Max limits apply across temperature range unless otherwise specified.
TA =25°C, CL =50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
Cap e 35 VvV  |:Vgc=5.0v
Logical ‘1" Input Volt v
9 nput Voltage N ) g v | vge=tov
e 1.5 v Vge =5.0V
Logical “0" Input Voltage VIN(D) 20 v Vee = 10V
T 4.5 v Vee =5.0V,1g =-10uA
Logical “1" Output Voltage Vout(1) 9.0 v Vgg =10V l(;)= -10:[A
PPN 05 \" Vee = 5.0V, Ig = +10UA
Logical “0’* Output Voltage Vout(0) 10 v Vg = 10.0V, 1g = +104A
Logical “1" Input Current WN(1 0.005 1.0 MHA Veg = 15V
(1 c
Logical “0" Input Current 1IN(D) -1.0 | -0.005 MA Vee = 15V
Supply Current Icc 0.050 300 MA Ve = 15V
Input Capacitance CIN 5.0 pF | Anyinput
Propagation Delay Time to a _
Logical “0" or Logical 1.’ from fpd0 Of 27050 ?gg s zcc - ?[;)\)l
Clock to Q or Q tpd1 ns ce=
Propagation Delay Time to a 100 300 ns Vee =5V
Logical 0" from Clear 50 130 ns Veg = 10V
Time Prior to Clock Pulse that 60 100 ns Vee =5V
Data must be Present tsetup 15 50 ns | Vgg=10V
Time Prior to Clock Pulse that 110 150 ns Veg =5V
Shift/Load must be Present tsetup 60 90 ns | Vgo=10V
Time after Clock Pulse that Data -10 0 ns Ve =5V
must be Held -5 0 ns Vee =10V
. . twe = 100 200 | ;s Vee = 5.0V
Minimum Clock Pulse Width Wi 50 100 ns Vee = 10V
- ) 90 130 ns Vee =5.0V
Minimum Clear Pulse Width 40 60 ns Ve = 100V
. . . 5.0 us Vee = 5.0V
Maximum Clock Rise and Fall Time 20 us Vge = 10V
Maximum Input Clock Frequency gg gg m:; xgg : ?(R)/
LOW POWER TTL/CMOS
INTERFACE
Logical “1" Input Veltage VIN(1) —\{IFSC v gig' \\;gg : :gt\'{v
Logical “0" input Voltage VIN(O) 08 v g:g xgg : :g;’v
g 54C, Vee = 4.5V, Ip = - 360uA
Logical “1"” Qutput Voltage Vout(1) 24 v 74¢C Vé:é:= 475V PD - 361;:1A
e 54C, Ve = 4.5V, Ip = 3601A
Logical '0" Output Voltage Vout(0) 0.4 v 74C Vgg = 4-75V.?D = 33##/\
Propagation Delay Time to A
Logical 0" or Logical 1" from tpd1 OF 250 ns Vee = 5.0V
Clock to Q or Q 'pd0

NOTE: These devices should not be connected under power on condition.

o



Waveforms

Vee
CLOCK
ov

Vee
DATA
ov

4.0v

e tpd.jéo%_
ov

CMOS to CMOS TTL to CMOS
1, ] 1,
4v
]‘ 90% 0%
10% 50% . 15V
ov
Y a0V t
90% 4 10%
50% 10% 00% .5v
ov tseTup "1
thoLo1” tHoLo 17
tseTup-0” tHoLD 0" | seTup 70| tHoLD"0”
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10%

1.5V
10%
t
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Noise Margin

GUARANTEED NOISE MARGIN AS FUNCTION OF Ve

LOGIC LEVELS

15V
GUARANTEED OUTPUT “1” LEVEL 135
Vour (1) @ INPUTS =V, (0)
125
4.05
3.06 GUARANTEED OUTPUT “0” LEVEL
Vour (0) @ INPUTS =V (1)
Vin (0) 25
1.45 15
0.45
1
4.50vV v 15V
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Advanced Information

HD-54C200/HD-74C200

256-Bit Three-State Random Access Read/Write Memory

Features Package

@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V
® GUARANTEED NOISE MARGIN 1.0V See CMOS Packaging Section 5 for complete package infor-
® HIGH NOISE IMMUNITY 0.45 Ve TYP. mation. This device is available in Ceramic Dual In-Line and
® TTL COMPATIBILITY FAN OUT OF 1 Flat Packs.
DRIVING
STANDARD TTL See package Code 1U and Code 9V.
@ LOW POWER 500nW TYP.
Description Truth Table
WRITE

The HD-54C200/HD-74C200 is a 256-bit random access CEy | CEp | CE3| ENABLE | FUNCTIONAL CONDITION

read/write memory. Inputs consist of eight address lines, < lole o g:,tns-'iwn_Tt:f;eoitem

a data input line, a write enable line, and three chip enables. Address Held in Register

The eight binary address inputs are decoded internally to I , Output in Three State

select each of the 256 locations. An internal address register, Address Held in Register

latches and address information on the positive to negative o {ofo 1 Z:':’:; ':::Im"gv ter

edge of CE3 or CE2 inputs. The three state data output line ro Mhms:le

working in conjunction with CE1 or CE2 inputs provides for x| 1] x X Chi:DisabIed

easy memory expansion‘ Address Registers will Accept Data

Output Assumes Previous Read or Write State
1 X Chip Internally Di: d

ADDRESS OPERATION: Address inputs must be stable tsa el Adores Regsers wil Accept Oata

prior to the positive to negative transition of CE3 or CE2. X = Don't Care

It is thus not necessary to hold address information stable

for more than tw A after the memory is enabled (positive to . . .

negative transition). Circuit D’ayram

READ OPERATION: The data is read out by selecting the

proper address and bringing CE{, CE2 or CE3 low and write

enable high. Holding CE1 or CE2 at a high level forces the o

output into _three state. When used in bus organized systems, THREE STATE re Wurc  weors WRUTA

CEq, or CE), a three state control, provides for fast access oatA 1

out

times by not disabling the chip. 1
WRITE OPERATION: Data is written into the memory m m m m

with CE2 and CE3 low and write enable low. The state of

— WRITE
CE1 has no effect on the write cycle. The output assumes e neao
. - oare WRITE X DECODER
three state with write enable low. cRcuITAY
cEy
CE,
. . ce
Connection Diagram oo
Y-0ECODER Mmf)s:v.fumv
‘?..'17.‘5?———:.::
Agms]s:_‘ U 1S v, ADDRESS
ApoREss 2| |5 ADDRESS o m
INPUT 8 INPUT C .
3 14 ADDRESS
c6 = [ INPUT H ADDRESS Y
CE 'L 'E-nA'AIN eot _
ot =] 12 waite L
' ENABLE
0ATA & |11 ADDRESS
out INPUT G
ADDRESS L} 110 ADDRESS
INPUT D INPUT F
et 2 oo

TOP VIEW




Specifications

ABSOLUTE MAXIMUM RATINGS

Voitage at Any Pin -0.3Vto Vgg + 0.3V Package Dissipation 500mW

Operating Temperature Range  HD-54C200 -550C to +125°C Operating Vi Range -3.0V to 15.0V
HD-74C200 -40°C to +850C Absolute Maximum Vg 16.0V

Storage Temperature Range -650C to +1500C Lead Temperature (Soldering, 10 Sec.) 300°C

ELECTRICAL CHARACTERISTICS

Min/Max limits apply across temperature range, unless otherwise specified.
Ta= 259C, C( =50 pF, Input rise and fall times = 20 ns unless otherwise specified.

PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS
CMOS T0 CMOS
Logical “1" Input Voltage VINQ(1) gg x \\;gg : f&)’
Logical “0” Input Voltage VIN(0) ;3 x xgg : ?(;]\)/
g 45 v Vee =5.0V,1g =-10uA
Logical ““1” Output Voltage Vout(1) 9.0 v VGE =10V, 19 = -104A
- 0.5 v Vee =5.0V,1g = +10uA
Logical “0" Qutput Voltage Vout(0) 1.0 v VGe = 10V, 10 = +10uA
Logical “1" Input Current hN(1) 0.005 1.0 MA Vee =15V, Vg = 15V
Logical “‘0" Input Current HiN(D) -1.0 | -0.005 MA vee = 15V, iy =0V
Supply Current (Igg) Icc 0.10 MA | Vgo=15Vv
CMOS/LPTTL INTERFACE
o n Vee 54C,Vgc =4.5V
D.C. Logical “1" Input Voltage VIN(1) 15 v 74C. Vo = 475V
it sene 0.8 v 54C, Vge = 4.5V
Li |
ogical “0" Input Voltage ViN(O) 08 v 74C, Vog = 4.75V
- 24 v 54C,Vgc =4.5V,1g = -1.6mA
Logical 1 Qutput Voltage Vourn | 24 v | 7ac, vgo =475V, 1g = -1.6mA
S 04 V| 54C,Vep =45V, 19 = 1.6mA
Logical “0" Output Voltage Vout(0) 04 v 74C, Vg = 475V, g = 1.6mA
OUTPUT DRIVE
Output source Current Vee =5.0V, Vgye = 0V
{P-Channel) Source 5.0 mA | T4 = 250C
Output Source Current Vge =10V, Vgyut =0V
(P-Channel) ISource -25 mA | T4 < 250C
Output Sink Current ) Vee =50V, Vout= Vee
(N-Channel) ISink 8.0 mA 1 T = 250C
Output Sink Current ) Vee =10V, Vour=Vee
{N-Channel) ISink 30 ™A | 74 250¢
. 600 ns Vge = 5.0V
Access Time from Address tace 250 ns Vee = 10V
Propagation Delay from (ng or C_E3 tpd 550 ns Vee = 5.0V
230 ns Vee = 10V
Propagation Delay from C_E| theEr 17500 2‘: :,’gg : 300\)/
Address Setup Time tsa gg :: xgg : ?Uo\y
. 50 ns Vee =5.0v
A.C. Address Hold Time tha 2 ns Ve = 10V
Write Enable Pulse Width twE '8700 " zgg - ?0"\)/
CE7 or CE3 Pulse Widths tce fgg :: xgg : ?00\7
Input Capacity CiN 5.0 pF Any input (Note 2)
Qutput Capacity in Three State Cout 9.0 pF (Note 2)
Power Dissipation Capacity Cpd 300 pF (Note 3)

NOTES: 1. ""Absolute Maximum Ratings’’ are those values beyond which the safety of the device
cannot be guaranteed. Except for ‘’Operating Range’’ they are not meant to imply that
the devices should be operated at these limits. The table of ‘'Electrical Characteristics’
provides conditions for actual device operation.

2. Capacitance is guaranteed by periodic testing.
3. Cpg determines the no load AC power consumption of any CMOS device.
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Waveforms

Read and Write Cycles Using CE and CE (or CE3)

CE, \
‘ o
_ T | Vee
TE, OR CE, \ / &
|._ tee ov
tsa tha fsa a
Vee
ADDRESS
INPUT
ov
I.— we ——.{ Vee
WRITE
ENABLE |
—
Vee
DATA \ ’
N
o
toCEr
_____________ J—T
DATA THREESTATE
our
— — ——————— ov
THREE STATE -

NOTE: USED FOR FAST ACCESS TIME IN BUSED SYSTEMS.

Read and Write Cycles Using CE2 (E1 = EE3 = logic 0)

,

" eor j(:f&r

X

DATA
N
B j
DATA = tacc
out

-—— -
THREE STATE

" _\___/}-——w% w
\*—&—« .
\

_____________ Vee
f THREE STATE \
o

NOTE: IF ﬁ, 1S USED IN PLACE OF C_E, THE QUTPUT WILL ASSUME PREVIOUS DATA

RATHER THAN TRI-STATE



Features

HD-54C221/HD-74C221

Dual Monostahle Multivibrator

Connection Diagram

RIS

SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

@ WIDE SUPPLY VOLTAGE RANGE 3.0V to 15V

® GUARANTEED NOISE MARGIN 1.0V

@ HIGH NOISE IMMUNITY 0.45 Vg TYP

@ LOW POWER T2L COMPATIBLE DRIVE 2 LT2L
LOAD

Description

The HD54C221/HD74C221 dual monostable multivibrators is
monolithic complementary MOS integrated circuit. Each mul-
tivibrator features a negative-transition-triggered input and a
positive-transition-triggered input either of which can be used
as an inhibit input, and a clear input.

Once fired, the output pulses are independent of further
transitions of the A and B inputs and are a function of the
external timing components Cgyand Rgy 1 The pulse width

is stable over a wide range of temperature and V(. Pulse
stability will be limited by the accuracy of external timing
components. The Rgyt ranges from 10k to 100k. Through-
out these ranges the pulse width is approximately defined by

the relationship tyoyt) =~ CexT REXT-

DUAL-IN-LINE PACKAGE

Vee TR/CExT1CExT1Q 20 2CLR 2B 2A
[is6 15 pia |3 iz | Jio |s
— —

(N P ER O CI GBI EA

1A 1B 1CLR 10

20 2CgxT ZR/CEXT GND

Truth Table

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual {n-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

INPUTS OUTPUTS
CLEAR | A B a Q
L X X L H
X Ho X L H
X X L L H
H L * JLr
H + w | JL U
H = High Level

L = Low Level

f = Transition from Low to High

* = Transition from High to Low

I l = One High Level Pulse

-Lr = One Low Level Pulse

X =

Irrelevant



Specifications

ABSOLUTE MAXIMUM RATINGS

Voltage at any Pin
Operating Temperature Range

Storage Temperature Range

HD-54C221
HD-74C221

-0.3V to Vg +0.3V

-550C to +125°C
-400C to +850¢C
-659C to +150°C

Package Dissipation

Operating Vg Range
Absolute Maximum V¢ 16V
Lead Temperature (Soldering, 10 Sec.)

500mW
4.5V to15V

300°C

ELECTRICAL CHARACTERISTICS Min/Max limits apply across temperature range, unless otherwise noted.

D.C.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
Logical ““1” Input Voltage VIN(1) 2(5] x 3%3 : %)\y
Logical 0" Input Voltage VIN(D) ;g :// \\;gg : ?00\)/
Logical 1" Output Voltage Vout(1) gg x xgg : ?i]o\)/' II(?:—_]]OG ,f‘
Logical “0"” Qutput Voltage Vout(0) (1)3 x zgg : ?60\)/' |I(§)::1100 ﬁ'\o‘
Logical 1" Input Current N (1) 0.005 1.0 A Vee =18V, VN = 15V
Logical 0" Input Current lIN (0) -1.0 | -0.005 A Vee =15V, Viy =0V
Vee =15V, Rexe, =
0.05 300 A Q1,02 = Logic 0 (Note 3)
Supply Current Ice 15 mA \égg i;gsl):llﬂ Q1= Logic 1
) Vee = 5.QV, Q1= Logic 1
02 = Logic 0
CMOS/LPTTL INTERFACE
Logical “1" Input Voltage VIN (1) \4950_ v ?2((;:' xgg : zggv
Logical “0" Input Voltage VIN (0) gg x ;’zg ¥gg : 2?¥V
™ 24 Y 54C, Vge=4.5V, Ig=-360 A
Logical 1" Output Voltage Vout(1) 24 v 74C. VGG = 475V, 1g = -360 A
YT 0.4 Y b4C, Vgg=4.5V, Ip=360 A
Logical 0" Output Voltage Vout(0) 0.4 v 74C. VGG =475V, ip=360 A
OUTPUT DRIVE
Qutput Source Current Ve = 5.0V, Voyt = 0V
(P—Channel) 'Source -1.75 3.3 mA ng 2500 Out
Output Source Current Vee = 10V, Vour = 0V
(P-Channel) Source | -8.0 | -15 mA | 738500 O
Output Sink Current . Vee=5.0V,V =V
(N-Channel) Isink 175 | 36 mA | R outT Ce
Output Sink Current 1Sink 8.0 16 mA | VeC* ‘EV' Vout=Vce

Ta =250C



Specifications

ELECTRICAL CHARACTERISTICS
Tp = 259C, C_ = 50pF, Unless Otherwise Specified.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
Propagation Delay From Trigger t 250 500 ns Vee = 5.0V
Input (A,B) to Output Q, @ PDAB 120 | 250 ns | Vge= 10V
Propagation Delay from Clear t 250 500 ns Vee=5.0v
Input (CL) to Output Q, Q@ DpCL 120 | 250 ns | Vgg = 10V
Minimum Trigger Input (A,B) b 150 65 ns Vee = 5.0V
Pulse Width w(A,B) 70 30 ns | Vgg=10v
Minimum Clear Input (CL) Pulse t 150 65 ns Vge = 5.0V
Width w(CL) 70 30 ns | vgg=10v
250 ns Ve = 5.0V, R = 10K
A.C. 250 ns Ve =10V, C=0pF
250 ns Vg = 15V
_ 9.3 12.3 s Vge =5.0v, R=10K
Q or Q Output Pulse Width tw(Out) 9 n s Ve = 10V, C=1000pF
8.5 10.5 s Vee = 18V
900 1200 s Veg =5.0V, R=10K
900 1100 s Veg=10v,C=0.1 F
900 1100 s Vee = 15V
90 % R =10K, C = 1000pF
Output Duty Cycle 95 % R=10K C=01 F
. 25 pF R/Cgxt Input
Input Capacitance Cin 5 oF Any Other Input

NOTES: 1. ""Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be
guaranteed. Except for “Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these limits. The table of ‘’Electrical Characteristics’’ provides
conditions for actual device operation.

2. Capacitance is guaranteed by periodic testing.

3. Instandby (Q = Logic 0) the power dissipated equals the leakage current plus Voco/RExt-

Switching Time Waveforms Typical Characteristics
TYPICAL POWER DISSIPATION PER PACKAGE
Vee 500
AINPUT . s
0 E
$ 40
Vee % 400
B INPUT &
0 -t g vc;=15vl/
E 300
Vee g )/
CLEAR 90% 2
50% o /
0 10% £ 200 Vi
Vee —»| DA |=— —=|t08 —=| twclL 8 //
a -~ 50% 50% 50% 2 /’ vee = 10V _L—~
0 ______7 = 100 L/ =
v — tpDA —-— ty(QuT) — —t tpDCL |c / , L~
cc a " Vee =5V
a Niso«/.. 50% 0 = r—t
0 0 50 100
—— 'wioum Output Duty Cycle (%)
= tg= 20ns
NOTE: Power shown is measured with both one
shots switching together and Rgx T = 100K.




SEMICONDUCTOR

sovmonoramscovonenoy | )-54C901/HD-74C901 Hex Inverting TTL Buffer

HD-54C902/HD-74C902 Hex Non-Inverting TTL Buffer

HD-54C903/HD-74C903 Hex Inverting PMOS Buffer
HD-54C904/HD-74C904 Hex Non-Inverting PROS Buffer

Features

Description

OWIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V
@®GUARANTEED NOISE MARGIN 1.0V

@HIGH NOISE IMMUNITY 045V TYP.

OTTL COMPATIBILITY FAN OUT OF 2
DRIVING
STANDARD TTL

These hex buffers employ complementary MOS to achieve
wide supply operating range, low power consumption, high
noise immunity. These buffers provide direct interface from
PMOS into CMOS or TTL and direct interface from CMOS to
TTL or CMOS operating at a reduced V¢ supply.

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Connection Diagrams

HD54C901/HD74C901
vee HD54C903/HD74C903

Iu 13 lu 1 10 9 Lt

TOP VIEW

O N O

GND

HD54C902/HD74C902
Vee HD54C904/HD74C904

lu lu Itz In lm |9 la

TOP VIEW

N (O O S O

GND

Circuit Diagrams

HD54C901/HD74C901
CMOS to TTL Inverting Buffer

Vee

INPUT OUTPUT

1

HD54C902/HD74C902
CMOS to TTL Buffer

Vee

INPUT OuTPUT

HD54C903/HD74C903
PMOS to TTL or CMOS Inverting Buffer

Vee

INPUT 0YTPUT

HD54C904/HD74C904
PMOS to TTL or CMOS Buffer

INPUT ouTPUT



Specifications
ABSOLUTE MAXIMUM RATINGS (Note 1)

Voltage at Any Output Pin
Voltage at Any Input Pin

HD-54C901/HD-74C901

HD-54C902/HD-74C902
HD-54C903/HD-74C903
HD-54C904/HD-74C904

Operating Temperature Range

Storage Temperature Range

HD-54C901, HD-54C902, HD-54C903, HD-64C904
HD-74C901, HD-74C802, HD-74C903, HD-74C904

-0.3V to Vg +0.3V

-0.3V to +15.0V

-0.3V to +15.0V

Vge -17.0V to Vg +0.3V
Vee -17.0V to Vg +0.3V
-550C to +1259C

-400C to +85°C

-659C to +1500C

@

Package Dissipation 500mW
Operating Vg Range 3.0V to 15.0V
Absolute Maximum V¢ 16.0V
Lead Temperature (Soldering, 10 Sec.) 300°C
ELECTRICAL CHARACTERISTICS
Min/Max limits apply across temperature range, unless otherwise noted.
PARAMETERS SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS TO CMOS
g e 35 \Y Vee = 5.0V
Logical “1" Input Voltage VIN(1) 8.0 Vv V(g = 10V
L 1.5 v Vee = 5.0V
Logical “0" Input Voltage VIN(0) 20 v VEe = 10V
v 4.5 \Y Vge =5.0V,1g =-10uA
Lagical 1" Output Voltage Vout(1) 9.0 v Voo = 10V, 10 = -10 A
e 0.5 \" Vee =5.0V,1g =+10uA
Logical 0" Output Voltage Vout(0) 10 v VEE =10V, 1g = +10uA
Logical 1" Input Current lIN(1) 0.005 1.0 MA Vge =18V, VN = 15V
Logical ‘0" Input Current 1IN(0) -1.0 |-0.00% MA Veo =15V, VIN =0V
Supply Current Icc 0.05 15 MA Vee =15V
TTLTO CMOS
g Y v 54C, Vg = 4.5V
DC Logical 1" Input Voltage VIN(1) —IFSC Vv 74C Vgg =475V
PN 0.8 v 54C, Vg = 4.5V
Logical “0" Input Voltage VIN(0) 0.8 v 74C Vgg =475V
CMOSTOTTL
Logical ““1"" Input Voltage
HD-54C901/HD-54C903 4.0 \Y Vee =4.5V
HD-54C902, HD-54C904 v Vee-1.5 v Vee = 4.5V
HD-74C901, HD-74C903 INCD | 425 v | vgc=475
HD-74C902, HD-74C904 Vge-1.5 v Vg =4.75
Logical ‘0" Input Voltage
HD-54C901, HD-54C903 1.0 \ Vee =4.5V
HD-54C902, HD-54C904 v 15 Y Ve =4.5V
HD-74C901, HD-74C903 IN(0) 1.0 v | vec=475v
HD-74C902, HD-74C904 15 v Veg =475V
YT 24 v 54C,Vge =4.5V, 1g = -800uA
Logical 1" Qutput Voltage Vout(1) 24 Vv 74C. Vg = 4.5V, Ig = -800 uA
Logical “0" Output Voltage X
HD-54C901, HD-54C903 0.4 v Vo =45V, 1g = 2.6mA
HD-54C902, HD-54C904 v 04 v Vee=45V,1p0=3.2mA
HD-74C901, HD-74C903 Out(0) 04 v | Vvgo=4.75V,1g=26mA
HD-74C902, HD-74C904 0.4 v Vee=4.75V, 19 = 3.2mA




Specifications (continued)

ELECTRICAL CHARACTERISTICS
Ta = 25°C, C_ = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified.

PARAMETER SYMBOL| MIN. | TYP. | MAX. | UNITS CONDITIONS
OUTPUT DRIVE
(HD-54C901/HD-74C901,
HD-54C903 /HD-74C903)
Output Source Current Ve = 5.0V, Vgut = 0V
(P-Channel) : ISource | 5.0 mA T:\:C: 250, 'V”eu:tgv
Output Source Current Vee = 10V, Voyt = 0V
(P-Channel) ISource 20 mA TXC= 250(;"V|?\|ui ov
Output Sink Current . Vee=5.0V, Voyut =V
(N-Channel) ISink n mA T,gc= 25°C,\’/|NO£tVCCCC
Output Sink Current Vee =5.0V, Vout =
le: ) cc =5.0V,Voyt = 0.4V
D.C.| (N-Channel) Sink 3.8 MA | T =280, iy = Ve
OUTPUT DRIVE
HD-54C902/HD-74C902,
HD-54C904/HD-74C904
Output Source Current | 5.0 mA Vee = 5.0V, Voyr = 0V
{P-Channel) Source ) Ta=250C, ViN = VG
Output Source Current | 20 mA | Vec=10v, Vout=0V
(P-Channel) Source Ta =25°C, ViN = Vee
Output Sink Current ) Vee =5.0V, Vout = Ve
(N-Channel) Isink | 1 mA | T = 250C, VN = OV
Output Sink Current ) Vee =5.0V, Voyt = 0.4V
(N-Channel) Isink 38 mA Ta=250C, VN =0V
HD-54C901/HD-74C901
HD-54C903/HD-74C903
Input Capacitance CiN 14 pF Any input (Note 2)
Power Dissipation Capacity Cpd 30 pF (Note 3) Per Buffer
. .  retan 38 70 ns Vee =5.0V
Propagation Delay Time to a Logical ‘1 tpd(1) 22 30 ns Vee = 10V
. . o , 21 35 ns Vee =5.0v
Propagation Delay Time to a Logical “0 tpdi0) 13 20 ns Veg = 10V
HD-54C902/HD-74C902
A.C. HD-54C904/HD-74C904
Input Capacitance CiN 5.0 pF Any input (Note 2)
Power Dissipation Capacity Cpd 50 pF (Note 3) Per Buffer
Propagation Delay Time to a Logical ‘1" tpd(1) g; gg :z xgg z ?00\)1
Propagation Delay Time to a Logical “0" tpd(0) gg gg :: Ylgg : 5:00\)/

NOTES: 1.

" Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be

guaranteed. Except for ‘“Operating Range’’ they are not meant to imply that the devices should be
operated at these limits. The table of ’Electrical Characteristics’’ provides conditions for actual

device operation.

2. Capacitance is guaranteed by periodic testing.
3. Cpg determines the no load AC power consumption of any CMOS device.

0



Typical Applications

PMOSto CMOS or TTL Interface

CMOS to TTL or CMOS at a Lower Ve

— +
Ve Vee
A Vec m +
— v o™i [ = v,
= cc1 0S cMOS —y lcc2
GND GND
) | J{
-l- \_ HD54C901/HD74C901 or
[Mos«tcsosmouceosm] . = HDS4C902/HD74C902
NOTE: Vec + Voo <17V HDB4C904/HD74C904 NOTE: Vec:  Veca
Vee <15V
AC Test Circuit Waveforms

CMOS to CMOS

4

Vee ) Y
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RIS

SEMICONDUCTOR

HD-70C95/HD-80C95

HD-70C97/HD-80C97

Three-State Hex Non-Inverting Buffer

Features

Description

® WIDE SUPPLY VOLTAGE RANGE 3.0V to 15V

® GUARANTEED NOISE MARGIN 1.0V

@® HIGH NOISE IMMUNITY 0.45 Ve (TYP)
@ TTL COMPATIBLE DRIVE1TTL
LOAD

These gates are monolithic complementary MOS (CMOS) in-
tegrated circuits constructed with N- and P- channel en-
hancement mode transistors. Each of the devices are used to
convert CMOS or TTL outputs to three-state outputs with no
logic inversion. The HD-70C95/HD-80C95 has common
three-state controls for all six buffers. The HD-70C97/HD-
80C97 has two three-state controls, one for two buffers and
one for the other four.

Inputs are protected from damage due to static discharge by
diode clamps to Ve and GND.

Truth Tables

Package

HD-70C95/HD-80C95

DISABLE INPUT
DIS, DIs, INPUT | OUTPUT
0 0 0 0
0 0 1 1
0 1 X H-z
1 0 X H/
1 1 X H-z

HD-70C97/HD-80C97

DISABLE INPUT
DIS, DIS,

0 0

INPUT | OUTPUT

0

1
H.z*
Hz'"

X X — O

0 0
X 1
1 X

"Output 5-6 cnly
* *Output 1-4 only
X = lrrelevant

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Connection Diagrams

Vee OIS, N, OUTg  INg  OUT,  INg  OUT,

Irs 15 Iu ||J ||z |n |1o ls

1 |2 |3 |4 l& Is |1 Ie

ois, N, oUT, N,  OUT, Ny  OUT, GND

TOP VIEW

HD-70C95/HD-80C95

Voo 0IS, INg  OUTe N, OUTs  IN,  OUT,

1% 15 |14 ||3 lu |n ||u 9

|| 2 3 4 5 [ 7 5

DIS, N, ouT, N,  OUT, Ny  OUT,  GND

TOP VIEW

HD-70C97/HD-80C97



Specifications

ABSOLUTE MAXIMUM RATINGS (Note 1)

Voltage at Any Pin

Operating Temperature Range

HD-70C95, HD-70C97
HD-80C95, HD-80C97

0.3V to Vg +0.3V

-550C to +1259C
-400C to +859C

Storage Temperature Range

Package Dissipation

Power Supply Voltage, Vpc

Lead Temperature (Soldering, 10 sec)

-659C to +150°C
500mW

16V

300°C

ELECTRICAL CHARACTERISTICS

Min/max limits apply across temperature range unless otherwise specified.
Ta= 250¢C, Cy =50 pF, Input rise and fall times = 20 ns unless otherwise specified.

D.C.

A.C.

PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS
CMOS 70 CMOS
Logical “1" Input Voltage Vin(1) gz x xgg : ?O(CI
Logical “0" Input Voltage Vin(o) ;3 z \‘;gg : ?C:]\y
o age 45 v Vee=5.0V, g = -10MA
Logical “1” Output Voltage Vout(1) 9.0 v Voe = 10V, 19 ==101A
e 0.5 v Vee =5.0V, Ig = +10uA
Logical “0" Output Voltage Vout(0) 10 v Vee=10V 1g= HOhA
Logical “1” Input Current hN(1) 0.005 1.0 uA Vee =15V, VN = 15V
Logical “0" Input Current 1IN(D) 1.0 | -0.005 uA | Vee =15V, ViN =0V
Output Current in High 0.005 1.0 KA Vge = 18V, Vf) =15V
Impedance State 1.0 -0.005 HA Vee =15V, Vg = 0V
Supply Current ec 0.01 15 HA Vee =15V
TTL INTERFACE
. \ 70C, Vgg = 4.5V
Logical “1” Input Voltage VIN(1) _|F5c v 80C, Vgg =475V
e 0.8 v 70C, Vgg =4.5V
Logical “0” Input Voltage VIN(D) 0.8 v 80C, Ve = 4.75V
- 24 v 70C, Vgg =4.5V, 19 =-1.6mA
Logical “1” Qutput Voltage Vout(1) 24 v 80C, Ve = 4.75, 1g = -1.6mA
o 0.4 v 70C, Vg =45V, 1g = 1.6mA
Logical “0" Output Voltage Vout(0) 04 v 80C, Vg = 4.75, g = 1.6mA
OUTPUT DRIVE CURRENT
Ve =5.0V, Vin(1) = 5.0V
Output Source Current ISource 4.35 mA Tp = 259C, Vgue = OV
Ve =10V, ViN(y) = 10V
Output Source Current 1Source 20 mA Ta = 259C, Voute oV
) ) Vee =5.0V, Vin(g) = 0V
Qutput Sink Current ISink 4.35 mA Ta = 259C, Vgut = Voe
. . Ve =10V, VN =0V
Output Sink Current ISink 20 mA Tas 250¢, Vout= Vee
Input Capacitance CiN 5.0 pF Any input (Note 2)
Output Capacitance Three State Cout 9.0 pF Any Output (Note 2)
Power Dissipation Capacity Cod 60 13 (Note 3)
Propagation Delay Time to a -
Logical “0” or Logical “1" from t":m or gg 140: :: zCC - 2(:]\\//
Data Input to Output pd1 ce
Delay from Disable Input to High _ _ _
Impedance State(from Logical “1" or :”“' gg ;30“’ ns xCC - E;bo\)”cc"::‘:p:’nn L-_I‘[]ul:(
Logical “0"" Level)~70C95/80C95 oH ns ce= 10V, BL =50k, L=
Delay from Disable Input to
Logical “1" Level or to Logical 0" ty of 120 200 ns | Vee=5.0V,Cp=50pF, R =10K
Level(from High Impedance State tho 50 90 ns Vg =10V, C = 50pF, R = 10K
70C95/80C95
Delay from Disable Input to High _ _
Impedance State (from Logical “1" or :""' ;g 192‘? ns zcc - ?0[0/: L=- '100'2(
Logical “0" Level)-70C97/80C97 oH ns cc AL
Delay from Disable Input to Logical
““1" Level or to Logical “0" Level iy, 95 175 ns Vee =5.0V, R = 10K
(from High Impedance State) tho 40 80 ns Vee =10V, R = 10K
70C97/80C97
Propagation Delay Time to a - N
Logical “0" or Logical “1” from ‘P‘do or 23 1:{? :: \\;CC N 5"&]"\)”(?'; 1‘:(;]":
Data Input to Output pd1 cc oL a

NOTES: 1. ‘“Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be
guaranteed. Except for ‘“Operating Temperature Range'’ they are not meant to imply that the
devices should be operated at these limits. The table of “’Electrical Characteristics’’ provides

conditions for actual device operation.

2. Capacitance is guaranteed by periodic testing.
3. Cpp determines the no load AC power consumption of any CMOS device.
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Contents — HD-4000A Series

COUNTERS

Decade Counter/Divider
+10 Decoded Decimal Outputs

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

14 Stage Ripple-Carry Binary

Divide by 8 Counter/Divider
with 8 Decimal Outputs

7 Stage Binary

Presettable Up/Down Counter
Binary or BCD Decade

12 Stage Ripple-Carry Binary

DECODERS/MULTIPLEXERS

BCD to Decimal Decoders
Quad Bilateral Switch

FLIP-FLOPS

Dual ‘D" with Set/Reset

Dual "“J-K" with Set/Reset

Quad Clocked ““D** Latch

Quad Three State NOR Reset/Set Latch
Quad Three State NAND Reset/Set Latch

GATES/BUFFERS

Dual 3 Input NOR Gate + Inverter
Quad 2 Input “NOR" Gate

Dual 4 Input 'NOR"’ Gate

Dual Complementary Pair + Inverter
Quad 2 Input “NAND’* Gate

Dual 4 Input “NAND’’ Gate

Quad AND-OR Select

Triple 3 Input “NAND" Gate
Triple 3 Input “NOR"* Gate

Quad 2 Input Exclusive “OR" Gate
Hex Buffer/Converter, Inverting

Hex Buffer/Converter, Non-Inverting

SHIFT REGISTERS

8 Stage Synchronous Parallel Input/Serial Output
Dual 4 Stage with Serial Input/Parallel Output
8 Stage Asynchronous Parallel Input/Serial Qutput

4 Stage with J-K Input and True/
Complement Output

@
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RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4000A Series

These circuits employ complementary MOS (CMOS) to achieve
low power dissipation, high noise immunity and wide power
supply voltage ranges with symmetric rise and fall times. Features
such as these make the 4000 series ideal for use in digital design
systems. A popular feature of the 4000 series is this logic family's
wide range of logic functions and readily abundant supply.

Family Features

B Wide Supply Voltage Range 3.0V to 15V
B High Noise Immunity 0.45 Ve Typ.
B Low Power 10nW Typ. for Gates

10pW Typ. for MSI Circuits

B Supply Voltage Compatibility with Both DTL and T2L

Voo

B All inputs are protected from
damage due to static discharge
by diode clamps to V¢ and
GND unless otherwise noted.

DISTRIBUTED
€\ DIODE




HARRIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4000A

Dual 3-Input ““NOR’" Gate Plus Inverter

Features

Package

@ POWER SUPPLY OPERATING RANGE +3VDC TO
+15VDC

ONOISE IMMUNITY TYPICALLY 45% OF SUPPLY
VOLTAGE

@SINGLE POWER SUPPLY OPERATION

@EFFECTIVE STATIC CHARGE PROTECTION

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Description

Truth Table

HD-4000 is a small scale CMOS integrated circuit providing
the system designer with basic gate building blocks for
configuring more complex logic functions. The CMOS
technology and design parameters employed result in low
quiescent power consumption, high noise immunity, nearly
symmetric output rise and fall times and wide power supply
operating range.

INPUTS ] ouTPUT
0 0 o0 |1 .
1 X X 0 LOGIC “1"—+ Vpp
X 1 X0 e
X = DON'T CARE

Circuit Diagram

Connection Diagrams

Voo
INPUT i P
INPUT O— 1' )
INPUT Jl P

INPUT

OUTPUT

Vss

1}-NC Vpop— 14
2-NC 13
3 12
4 1"
51 10
6 | 9
71 Vss —oq-———s




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vss

Voltage at any Pin

Storage Temperature Range

Power Dissipation per Package

Operating Temperature Range:  HD-4000A-2
HD-4000A-9

-0.5VDC to +15VDC

Vgs -0.3VDC < Vpip < Vpp +0.3VDC
-659C to +1500C

200mW

-550C to +1259C

-400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4000A-2
-550¢C +250¢C +1250C CONDITIONS
PARAMETER | sym.| min. [ Typ. [ max. [ min.T1ve T max | min.Trve. [ max ) unirs[vpg]  noTes
118 10 pA 10 | Vi =Vss
Input Leakage
IH 10 pA 10 | ViH=VpD
A . v 15 15 | 225 14 v 5 |VgH > 3.6VDC
Noise Immunity NL T 30 30 | 45 2.9 v | 10 |vgn27.2vDC
Clack, Data Inputs
See Note 1 v 14 15 | 2.25 15 v 5 | VgL <.95vDC
NH T 29 3.0 | 45 3.0 v 10 | vgL <2.9vDC
v .01 0 .01 .05 \' 5 |VIH=VpD
oL 01 0 | .01 sl v | 10]ig=o0a
D.C. | Output Voltage
v 4.99 499 | 5 4.95 v 5 [ViL=Vss
OH 1 999 999 | 10 9.95 v | 10]ig=0a
Quiescent Power | .05 .001| .05 3 HA 5
Supply Current oo 10 001 .10 6 | ua | 10
o a | 28 mA | 5 |vgL=.4vDC
Output Drive 1.1 9 | 25 85 mA | 10 |vgy=.5vDC
Current \ -62 I ) -35 mA | 5 |vgn=25voC
0H 1 _62 -5 | -1 -35 mA | 10 | Vo =95VDC
Input Capacitance 5 pF
HD-4000A-9
-400C +250C +850C CONDITIONS
PARAMETER | sym.[min.Trve. [ max Jamn [y max ) min ] ryr.Tmax.Junits| vpp]  NoOTES
I 10 pA 10 [ ViL=Vss
Input Leakage
IIH 10 pA 10 |VIH=VpD
4 ' v 15 15 | 2.25 1.4 v 5 | VgH > 3.6VDC
Noise Immunity NL | 30 30 | 45 29 v | 10 |von>7.2vDC
Clock, Data Inputs
See Note 1 v 1.4 15 | 2.25 15 v 5 | VgL <.95vDC
AL Y 30 | 45 3.0 v 10 | voL <2.9vDC
v .01 0 .01 .05 \ 5 |[VIH=VpD
oL 01 0 | o .05 v 10 | 1g=0A
D.C. | Output Voltage
v 4.99 499 | 5 495 v 5 | ViL=Vss
OH | 999 9.99 | 10 9.95 v 10 {19 =0A
Quiescent Power | 0.5 .005 | 0.5 15 HA 5
Supply Current 0o 5 005 | 5 30 | ua | 10
oL | % 3| 1 2 mA | 5 |vgL=.4vDC
Output Drive 1 6 | 25 48 mA | 10 |vg=.5vocC
Current | -.35 -3 | -2 -.24 mA 5 [Von=25vDC
OH 1.3 25 -1 -2 mA | 10 | Vgy=95vDC
Input Capacitance 5 pF




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
TA = 250C, C_ = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4000A-2 HD-4000A-9
PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS Vop NOTES
¢ 35 95 35 120 ns 5
PLH 25 45 2% 65 ns 10
A.C.| Propagation Delay
35 50 35 80 ns 5
tPHL 25 40 2 55 ns 10 Ref. to Switching
Time Definitions
65 175 65 300 ns 5 Ta =25°C
'TLH 35 75 35 125 s 10
Transition Time
t 65 125 65 200 ns 5
THL 35 70 35 115 ns 0 | )

NOTE: 1.

VNH. VNL is defined as the maximum voltage change from an ideal “'1" or "'0" input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL POWER DISSIPATION
vs. INPUT FREQUENCY
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z/ Vpp = 5V
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104 108 106
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4001A
Quad 2-Input “NOR’’ Gate

Features

Package

@ POWER SUPPLY OPERATING RANGE +3VDC TO
+15VDC

@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY
VOLTAGE

@ SINGLE POWER SUPPLY OPERATION

@ EFFECTIVE STATIC CHARGE PROTECTION

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Description

Truth Table

HD-4001 is a small scale CMOS integrated circuit providing
the system designer with basic gate building blocks for

INPUT | OUTPUT

configuring more complex logic functions. The CMOS 0 0 ! LOGIC "1"+Vpp
technology and design parameters employed result in low 1 X 0 LOGIC “0"—»Vgg
quiescent power consumption, high noise immunity, nearly X 1 0
symmetric output rise and fall times and wide power supply
operating range. X =DON'T CARE
Circuit Diagram Connection Diagram
Vb 1 Vpp {14
I‘_‘J
e I ’ }—@13
12
INPUT 3
OuUTPUT
4 1"
N N
| 9
6
Vss




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp -Vss

Voltage at any Pin

Storage Temperature Range

Power Dissipation per Package

Operating Temperature Range:  HD-4001A-2
HD-4001A-9

-0.5VDC to +15VDC
Vss -0.3VDC < Vpijn < Vpp +0.3VDC
-659C to +150°C
200mW
-550C to +125°C
-400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4001A-2
-580C +250C +1259C CONDITIONS
PARAMETER | SYM.J MIN.| TYP.| MAX. | MIN. | TYP.| MAX.| MIN.| TYP.| MAX.| UNITS| Vpp NOTES
L 10 pA 10 | ViL=Vss
Input Leakage
NH 10 pA 10 |ViH=VpD
) ) v 15 15 | 2.25 14 v 5 |vgy 23.6VDC
Noise Immunity NL T 30 30 | 45 29 v | 10 |vgn2>72vDC
Clock, Data Inputs
See Note 1 ViH 1.4 15 | 225 15 \ 5 | VgL <.95vDC
2.9 30 | 45 3.0 v 10 | Vg <2.9voC
VoL .01 0 .01 .05 v 5 |ViIH=Vpp
, 01 0 .01 .05 v 10 |1g=0A
D.C.| Output Voltage
v 4.99 499 | 5 4.95 v 5 |ViL=Vss
OH | g9 999 | 10 9.95 v | 10]ipg=0a
Quiescent Power i .05 .001| .05 3 UA 5
Supply Current 0o 10 001 .0 6 | ua | 10
oL 05 4 1 .28 mA 5 | vgL=.4vDC
Output Drive 11 9 25 -85 mA 10 | VgL = .5VDC
Current | -.62 -5 | -2 -.36 mA 5 | Vgy=25VDC
OH | 62 -5 -1 -.36 mA 10 | Vgy =9.5V0DC
Input Capacitance 5 pF
HD-4001A-9
-40°C +259C +850C CONDITIONS
PARAMETER | sym.| min. | TYp.| max. | min. | TYP. | mAX.§ min. | TYP.| maX.] uniTS | vpp NOTES
i 10 pA 10 | ViL=Vss
Input Leakage
IIH 10 pA 10 | ViH=VoD
) ' v 15 1.5 | 2.25 14 v 5 | Vgn =3.6V0C
Noise Immunity NL 3.0 30 | 45 2.9 v 10 | VgH 2 7.2VDC
Clock, Data Inputs
See Note 1 v 14 15 | 2.25 15 v 5 | VgL <.95vVDC
NH T 29 30 | 45 3.0 v | 10 |vgL <29voc
v .01 0 .01 .05 " 5 |VIH=VDD
oL 01 0o | .o 0| v | 10]ig=0a
D.C. | Output Voltage
v 4.9 4991 5 495 v 5 | ViL=Vsg
OH 1 999 9.99 | 10 9.95 v 10 | 1g=0A
Quiescent Power | 0.5 .005{ 0.5 15 UA 5
Supply Current 0D 5 005 | 5 30 | ua | 10
o 35 3 1 .24 mA 5 | VgL=.4VDC
L =
Output Drive 12 6 | 25 48 mA 10 | Vgy =.5VDC
Current | -.35 -3 -2 -.24 mA 5 | VgH=25VDC
OH 1 .3 25| -1 -2 mA | 10 [von=9s5vDC
Input Capacitance 5 pF

@




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =259C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4001A-2 HD-4001A-9
PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS Voo NOTES

35 95 35 120 ns 5

'PLH 2 45 25 65 s 10

A.C. | Propagation Delay

35 50 35 80 ns 5

tPHL 25 40 25 55 ns 10 Ref. to Switching

Time Definitions

65 175 65 300 ns 5 Ta = 25°C

'TLH 35 7% 35 125 s 10

Transition Time

65 125 65 200 ns 5

'THL 35 70 35 15 s 10

NOTE: 1. VNH. VNL is defined as the maximum voltage change from an ideal 1" or "'0" input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL POWER DISSIPATION
vs. INPUT FREQUENCY

]US ¥
M A
Tp = 250C 7
a 7/
e
Vgp - 10V Yy 4v4
. \}{I/'I/ /
&) . Z
g i '1' 4
27 2 - 4 Vop = 5V
gn_o P 4
a L4 L4
S AL
10 2/ 2
g o
" 7
103 104 100 106 107 108
Input Frequency f (H2)
Switching Time Definitions and Conditions
—&| 20ns |e— —bl 20ns |e— v
90° 90°% oo
50% 50% Vpp-Vss
INPUT 0% 10 g n INPUT OUTPUT
- _ol PLH e PULSE IC
OUTPUT 90% 90% iy GENERATOR L
50% 50% VDD*VSS Vss
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4002A

Dual 4-Input “NOR"* Gate

Features Package

® POWER SUPPLY OPERATING RANGE +3VDC TO
+15VDC

@® NOISEIMMUNITY TYPICALLY 45% OF SUPPLY

See CMOS Packaging Section 5 for complete package infor-
VOLTAGE

mation. This device is available in Ceramic Dual In-Line and

Flat Packs.
® SINGLE POWER SUPPLY OPERATION

See package outline Code 1U and Code 9V.
® EFFECTIVE STATIC CHARGE PROTECTION

Description Truth Table
INPUTS OUTPUT
HD-4002 is a small scale CMOS integrated circuit providing 0000 1
the system designer with basic gate building blocks for LOGIC “1" === Vpp
configuring more complex logic functions. The CMOS X X X1 0
technology and design parameters employed result in low XX 1 X110 LOGIC 0" —= Vgg
quiescent power consumption, high noise immunity, nearly X1 XX 0
symmetric output rise and fall times and wide power supply 1 X X X 0
operating range. X =DON'T CARE
Circuit Diagram Connection Diagram
Voo 1 Vpp—{14
N
INPUT ( )—T
: 2 13
INPUT O~ B¢ i
1
INPUT O- ° J' 3 2
1 4 n
INPUT
O 1L output
5 10
e 5E U 4
6—NC ' 9
Vss
1Vss NC—38




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vs§ -0.5VDC to +15VDC
Voltage at any Pin Vgs -0.3VDC < Vpip < Vpp +0.3VDC
Storage Temperature Range -65°C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4002A-2 -550C to +125°C
HD-4002A-9 -400C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4002A-2
-550C +250C +1250C CONDITIONS
PARAMETER | sym.] min. | TYp. | max. | min. | TYP.| max. ] min.| TvP.| MAX. | uNiTS| vpg|  NOTES
L 10 pA 10 | ViL=Vss
Input Leakage
IIH 10 pA 10 | ViH=VpD
' A v 15 15 | 2.25 14 v 5 | VoH 2 3.6VDC
Noise Immunity NL L 30 30 | 45 29 v | 10 ]vgn21.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 2.25 15 v 5 | VgL <.95vDC
NH1 29 30 | 45 3.0 v | 10|vgL <29voc
v .01 0| .o .05 v 5 | Vin=Voo
oL 0 0| .o s | v | w0|ig=0a
D.C. | Output Voltage
v 4.99 499 | 5 4.95 v 5 | ViL=Vss
OH 1 999 9.99 | 10 9.95 v | 10]ip=0a
Quiescent Power | .05 .001| .05 3 HA 5
Supply Current oo 10 001 .10 6 | ua | w0
oL 05 4 1 .28 mA 5 | VgL =.4vDC
Output Drive 11 9 | 25 65 mA | 10 |vgL=.5vDC
Current | -62 -5 | -2 -35 mA | 5 |vgn=25vDC
OH | 62 -5 | -1 -35 mA | 10 |Vgn=95vDC
Input Capacitance 5 pF
HD-4002A-9
-40°¢C +250C +850C CONDITIONS
PARAMETER | sym.] miN. | TYp. | MAX. | min. | TYP.| max.] min.| Tvp.| Mmax. | uniTs| vpp|  NoOTES
he 10 pA 10 [ VL =Vss
Input Leakage
IIH 10 pA 10 [VIH=VpD
A . v 15 15 | 2.25 14 v 5 | VgH > 3.6VDC
Noise Immunity NL | 30 30 | 45 29 v 10 | Vgu > 7.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 225 15 v 5 | VgL <.95vDC
NH 1 29 30 | 45 3.0 v 10 | voL <2.9vDC
v .01 0 .01 .05 v 5 |VIH=VpD
oL 0 0o | .01 0 | v | 10|ig=0a
D.C. | Output Voltage
v 4.99 499 | 5 4.95 v 5 | VjL=Vss
OH | 999 9.99 | 10 9.95 v | 10]ig=0a
Quiescent Power | 0.5 .005 | 05 15 UA 5
Supply Current 0o 5 005| 5 30 | ua | 10
oL 35 3 1 24 mA 5 | VgL =.4VDC
Output Drive 72 6 25 48 mA 10 | VoL =.5vDC
Current \ -35 3| =2 -2 mA | 5 |Vvgn=25vDC
O .3 25| -1 ) mA | 10| Vvgy=95vDC
Input Capacitance 5 pF




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta = 259C, Cp = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4002A-2 HD-4002A-9
PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS | Vpp NOTES
. 35 95 35 120 ns 5 )
PLH 25 45 25 65 ns 10
Propagation Delay —
35 50 35 80 ns 5
tPHL 2 40 2% 55 ns 10 Ref. to Switching
A.C. >  Time Definitions
. 65 175 65 300 ns 5 Ta = 250C
TLH 35 75 35 125 ns 10
Transition Time
. 65 125 65 200 ns 5
THL 35 70 35 115 ns 0 | J

NOTE: 1. VNH, VNL is defined as the maximum voltage change ffom an ideal "1"" or "“0" input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL POWER DISSIPATION
vs. INPUT FREQUENCY
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—>{ ITHL |+ —»| ITLH |e— =



RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4007A

Dual Complementary Pair Plus Inverter

Features

Package

@ POWER SUPPLY OPERATING RANGE +3VDC to +15VDC.

@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY
VOLTAGE.

@ SINGLE POWER SUPPLY OPERATION.
@ EFFECTIVE STATIC CHARGE PROTECTION.

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Description

Functional Diagrams

The HD-4007 is a special purpose CMOS integrated circuit.
Source and drain terminals for two P-channel and two
N-channel transistors are independently available at pins
providing flexibility to configure several digital logic or
linear MOS transistor functions.

Circuit Diagram

" 2 14
T
P P P
I R S IV
10 3 _FCS) 6 ___F'CS)
N N N
RS S 22
9 4 7
NOTE:

Vpp must be the most
positive potential.
Vgg must be the most
negative potential.

FUNCTIONS CONNECTIONS

Triple Inverters
14-2-1
S—DO—B 3-Do—5 8-13
1-5
10-| 5012 7-4-9

3-Input NAND 1-12-13
[ 4-8
10 2-14-1
3-Input NOR 13-2
§ " 1-11
10 12-5-8
S L 7-4-9
Dual Bi-Directional Transmission Gate
12(INPUT (OUTPUT) 1-5-12
2-9
CONTROL
1M-4
54— Y - 8-10-13
/\ .
OUTPUT AT, 4lOUTPUT B
(INPUT A) (INPUT B) 2-18
Functional Logic 1-1n

X 5-12-13
4-8-9

8 2-1-13

3 1-8-12

10 12 5-9

6 4-7

High Sink Current Driver
6-3-10

6—-| >o—12 1-14
7-4-9

High Source Current Driver 8-5-12

6-3-10
S‘DO—’Z 1-2-11
7-9

13-1-12
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, VDD - Vss -0.5VDC to +15VDC
Voltage at any Pin Vgs -0.3VDC < Vpjp < Vpp +0.3VDC
Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4007A-2 -550C to +1250C
HD-4007A-9 -400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4007A-2
-559¢C +259C +1250C CONDITIONS
PARAMETER | sym.| min.JTve. ] max Jmn.T7ve.] max ] min.] ve.] max.J units [vgp]  NoTEs
he 10 pA | 10 | Vi =Vss
Input Leakage
IiH 10 pA 10 | ViH=VpD
. . v 15 15 | 225 14 v 5 | VgH 2 3.6VDC
Noise Immunity NL | 30 30 | 45 29 v | 10 |vgn27.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 225 15 v 5 |voL <.95vDC
NH 1 29 30 | 45 3.0 v 10 | voL <2.9vDC
v .01 0 .01 .05 ' 5 [VIH=VDpD
oL 0 0 | .01 0] v | 10]ig=0a
D.C. | Output Voltage
v 4.99 499 | 5 4.95 \ 5 [ V|L=Vss
OH 1 999 999 | 10 9.95 v | 10]1g=0a
Quiescent Power | .05 .001 [ .05 3 UA 5
Supply Current 0D 10 .001 A 6 UA 10
loL .75 .6 1 4 mA 5 | VgL=.4vDC
Output Drive 16 13| 25 95 mA | 10 [vg=.5vDC
Current \ -1.75 4| -4 -1 mA | 5 |vgn=25voC
OH I 135 11| -25 -5 mA | 10 |vgn=95vDC
Input Capacitance 5 pF
HD-4007A-9
-40°¢ +250C +850C CONDITIONS
PARAMETER | sym.Imin.Trve.Tmax Imin. Trve.Tmax f min]rve. T max ) units| vpg]  noTEes
L 10 pA 10 | ViL=Vss
Input Leakage
H 10 pA 10 {ViH =VDD
. ‘ v 15 15 | 225 1.4 v 5 |Vgn >3.6VDC
Noise Immunity NL T 30 30 | 45 29 v | 10 |vgy27.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 225 15 v 5 | VgL <.95vDC
NH Y 29 30 | 45 3.0 v | 10]|vgL <29viC
v 01 0| .0 o | v 5 |ViH=Vpp
oL 01 0o | .01 0| v | 10fig=0a
D.C. | Output Voltage
v 4.99 499 | 5 495 v 5 | VL =Vsg
OH I 999 9.99 | 10 9.95 v | 10]ig=0a
Quiescent Power | 5 .005 5 15 HUA 5
Supply Current oo 1 005 | 1 30 | uAa | 10
oL | % 3 1 24 mA | 5 [vgL=.avoe
Output Drive 1.2 1 25 8 mA 10 | VgL = .5vDC
Current | 13 a0 - -9 mA | 5 |vgn=25vDC
OH | 65 -55 | -25 -.45 mA | 10 |von=95voC
Input Capacitance 5 pF




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =250C, C_= 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4007A-2 HD-4007A-9

PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS Vpp NOTES
35 60 35 75 ns 5
{PLH 2 40 20 50 ns 10
Propagation Delay
35 60 35 75 ns 5
ALC tpHL 20 40 20 50 ns 10 L Ref. to Switching
i Time Definitions
¢ 50 75 50 100 ns 5 Ta = 250C
TLH 30 40 30 50 ns 10
Transition Time
50 75 50 100 ns 5
'THL 30 a0 30 50 s 0 | )

NOTE: 1. VW, VNL is defined as the maximum voltage change from an ideal 1 or 0" input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL POWER DISSIPATION
vs. INPUT FREQUENCY

10° T
" )
Tp = 250
A = 259C Y
104 /./.
') ’IA
@ 103 = 4
©
©_ W
g 2 P o
=z A v
ST 102 A~y - v
50‘_3 ) V4
2 g 7
3 A /
10—ttt
~ Y4 :
Y, // CL: 15pF e——
1 / CL = 50pF - e e
P’ E
[
103 104 105 108 107 108

Input Frequency f (Hz)

Switching Time Definitions and Conditions

—»| 20ns |e— IVDD
90%
50%
INPUT 10° INPUT De Io OUTPUT
—»l PHL | PULSE CL
oUTPUT 90% GENERATOR Vss I
50%
10% NOTE: The HD-4007 is
as a Triple Inverter and
—*| ITHL |+ == each stage is tested as above.
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HARRIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-40M1A

Quad 2-Input “"NAND"’ Gate

Features

Package

@ POWER SUPPLY OPERATING RANGE +3vDC TO
+15VDC

@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY
VOLTAGE

@ SINGLE POWER SUPPLY OPERATION
@ EFFECTIVE STATIC CHARGE PROTECTION

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Description

Truth Table

HD-4011 is a small scale CMOS integrated circuit providing
the system designer with basic gate building blocks for
configuring more complex logic functions. The CMOS
technology and design parameters employed result in low
quiescent power consumption, high noise immunity, nearly
symmetric output rise and fall times and wide power supply
operating range.

INPUT OuUTPUT

LOGIC “1” —» Vpp
LOGIC “0"” —» Vgg

- -0 o
-_ O - O
O = =

Circuit Diagram

Connection Diagram

OUTPUT

INPUT

INPUT

4-14

EDs
21

b
I B
—Vgg {l 8
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Specification

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vs -0.5VDC to +15VDC
Voltage at any Pin Vss -0.3VDC < Vpjp < Vpp +0.3VDC
Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mwW
Operating Temperature Range: HD-4011A-2 -550C to +1259C
HD-4011A-9 -400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4011A-2
-550¢C +250C +1250C CONDITIONS
PARAMETER | sym.| min. [ Typ. [ max [ min. T rve I max I min.] tve. [ max Junits| vpp]  noTES
ITR 10 pA 10 | VL =Vss
Input Leakage
lIH 10 pA 10 | VIH=VDD
' ‘ v 15 15 | 225 14 v 5 | VgH 23.6VDC
Noise Immunity NL I 30 3.0 | 45 29 v | 10 |vgn>7.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 2.25 15 v 5 | VoL £.95vDC
NH 1 o9 3.0 | 45 3.0 v | 10 |vgL <29voC
v 01 0| .0 05 v 5 |ViH=Vpp
D.C. oL 0 o | .0 05 | v | 10]ig=0a
Output Voltage
v 4.99 499 | 5 4.95 v 5 | ViL=Vss
OH 1 999 9.99 | 10 9.95 v | 10]1g=0a
Quiescent Power | .05 .001 | .05 3 UA 5
Supply Current 0o 10 001 .10 6 | ua | 10
o |3 2% | 5 175 mA | 5 |VgL=.5vDC
Output Drive 62 5 .6 .35 mA 10 | VgL =.5vDC
Current | -31 25 -5 -175 mA VgH = 4.5VDC
OH 1 .75 -6 |-12 -4 mA | 10 | Vg =95VDC
Input Capacitance 5 pF
HD-4011A-9
-400C +250¢C +850C CONDITIONS
PARAMETER | sym.] min.Jryr. I max Imin.Trye | max ] min. ] vve. [ max | units|vpg] noTES
m 10 pA | 10 [Vi_=Vss
Input Leakage
Y] 10 pA 10 | VIH=VpD
. . v 15 15 | 225 14 v 5 | VgH 23.6VDC
Noise Immunity NL L 30 3.0 | 45 29 v 10 | Vgy 2 7.2vDC
Clock, Data Inputs
See Note 1 v 1.4 1.5 | 2.25 15 v 5 VgL <.95vDC
NH 1 29 30 | 45 3.0 v | 10]vgL <29voC
v .01 0 .01 .05 \ 5 [VIH=VpD
oL 0 0 | .o o] v | w0|ig=0a
D.C. | Output Voltage
v 4.99 499 | 5 495 v 5 | V)L =Vss
OH | 999 9.99 | 10 9.95 v 10 | 1g=0A
Quiescent Power | .005 5 15 HA 5
Supply Current oo 005 | 5 30 | ua | 10
oL | 148 2] 5 095 mA | 5 |VvgL=.5vDC
Output Drive 3 ’ 25| 6 2 mA | 10| vgyL=5vVDC
Current | -.145 -12 | -5 -.095 mA 5 |VoH=4.5VDC
OH [ 35 -3 | -12 -2 mA | 10 |vgn=95vDC
Input Capacitance 5 pF
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Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =259C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4011A2 | HD-4011A-9

PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS Voo NOTES
t 50 75 50 100 ns 5
PLH 2 40 25 50 ns 10
Propagation Delay
50 75 50 100 ns 5
tPHL 25 40 2 50 ns 10 Ref. to Switching
>  Time Definitions
t 75 100 75 125 ns 5 Ta=25°C
TLH 40 60 40 75 ns 10
Transition Time
t 75 125 75, 150 ns 5
THL 50 15 50 100 ns 0| )

NOTE: 1. VNH. VNL is defined as the maximum voltage change from an ideal 1" or 0" input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL POWER DISSIPATION
vs. INPUT FREQUENCY

10° E= =
Tp =250
A= 259C . 7
4 1
0 A
Vrn = 10V 77
00 -
= 103
©
S _ V77
3= P4V
> +
57 42 /vy - 5v
;o‘.: 2V 2 7
2 7.,'/
o L 4
10 2/ 2/
” "
Y // CL = 15pF e——
]F CL=50pF ---=
103 104 108 108 107 108
Input Frequency f (Hz)
Switching Time Definitions and Conditions
—»| 20ns |e— —»I 20ns |e—
90°% 90% ) Voo
50% 50% Vpp-Vss
INPUT 10% 10% e L
|| OUTPUT
- ER TR INPUT D)—'IO
OUTPUT 90% 90% K r PULSE b
50% 50% Vbo-Vss GENERATOR Vgs T
10% 10% +
—>[ 1TLH [e— = ‘




RIS

SEMICONDUCTOR
HD-4012A
Dual 4-Input "“NAND’’ Gate
Features Package

® POWER SUPPLY OPERATING RANGE +3VDC TO
+15VDC

@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY
VOLTAGE

® SINGLE POWER SUPPLY OPERATION

® EFFECTIVE STATIC CHARGE PROTECTION

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Description Truth Table
HD-4012 is a small scale CMOS integrated circuit providing INPUT ouTPUT
the system designer with basic gate building blocks for 0 X X X 1
i:onfiguring more c.omplex logic functions. The FMOS X 0 X X : LOGIC “1”"—»Vpp
echnology and design parameters employed result in low g —
quiescent power consumption, high noise immunity, nearly X X0 X 1 LOGIC "0 Vss
symmetric output rise and fall times and wide power supply X X X 0 1
operating voltage range. 1111 0 X = DON'T CARE
Circuit Diagram Connection Diagram
Vbp
1 Vpp— 14
® E JE
2 — 13
INPUT | OUTPUT
3 4 12
INPUT O—@- { o
= "
INPUT O—8———
—l 5 ——J :L 10
INPUTQ—Q—'
6}—NC {9
Vss
T Vgg NC_]8
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vss
Voltage at any Pin

-0.5VDC to +15VDC

Vsg 0.3VDC < Vpjy < Vpp +0,3VDC

Storage Temperature Range -650C to +1500C
Power Dissipation per Package 200mw
Operating Temperature Range: HD-4012A-2 -550( to +1250C
HD-4012A-9 -40°C to +859C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4012A-2
~550C +259C 1250C CONDITIONS
PARAMETER | sym.J min.JTve.[ max: [ min.T7ve.[ max ] min.Trve.] max.] units [ vpp]  NOTES
h 10 pA 10 | ViL=Vss
Input Leakage
IH 10 pA 10 | ViH=VDD
. . v 15 15 | 2.25 14 v 5 | VgH 2 3.6VDC
Noise Immunity NL I 30 30 | 45 29 v | 10 {vgn>72vODC
Clock, Data Inputs
See Note 1 v 1.4 15 | 2.2 15 v 5 | VoL <.95vDC
NH L 29 3.0 | 45 3.0 v | 10 |vgL <29voc
v 0 0 | .01 0] v 5 | ViH=Vpp
oL 01 0 | .01 o | v | 10]ig=0a
D.C.| Output Voltage
v 4.99 498 | 5 4.95 v 5 | VL= Vsg
OH | 999 999 | 10 5.95 v | 1w0]ig=0a
Quiescent Power | .05 .001 | .05 3 HA 5
Supply Current 0o 10 001 .1 6 | ua | 10
oL | A2 | 25 085 mA | 5 [vgL=5vDC
Output Drive 3 25| 6 175 mA | 10 |vgL=.5voC
Current | -31 -25 | -5 -175 mA 5 | Vo =4.5VDC
OH } 35 -6 |-12 -4 mA | 10 |vgn=95voc
Input Capacitance 5 pF
HD-4012-9
-400C +259C +850C CONDITIONS
pARAMETER | sym.] min. Trve T max [ min.Trve [ max T win.Jvve. [ max § units [ vpp] noTES
L 10 PA | 10 |ViL=Vsg
Input Leakage
WH 10 pA 10 [VIH=VDpD
' . v 15 15 | 225 14 v 5 |Vgh >3.6VDC
Noise Immunity NL T 30 3.0 | 45 2.9 v | 10 |von>7.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 2.25 15 v 5 | VgL <.95vDC
NH 1 29 3.0 | 45 3.0 v | 10 |vgL <29voc
v .01 0 .01 .05 V' 5 [ViH=VpD
oL 0 0| m o) v | 10]ig=0a
D.C.| Output Voltage
v 499 498 | 5 495 v 5 | V)L =Vss
OH 1 999 9.99 | 10 9.95 v | 10ig=0a
Quiescent Power | 5 .005 5 15 HA 5
Supply Current 0o 5 005 | 5 30 ) ua | w0
oL |72 06 | 25 05 mA | 5 |vgp=.5voC
Output Drive 155 3| 8 .105 mA | 10| VoL = SvOC
Current | -.145 -12| -5 -.095 mA 5 [Vgn=4.5VDC
OH { _35 -3 | -12 -2 mA | 10 | VgH=9.5VDC
Input Capacitance 5 pF
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Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =2509C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

A.C.

NOTE:

circuit will withstand before producing an output state change.

HD-4012A-2 HD-4012-9
PARAMETER symsoL | TvP. max. | Tve. MAX. | units | vpp NOTES
50 75 50 100 ns 5 3
tPLH 25 40 25 50 ns 10
Propagation Delay
100 150 100 200 ns 5
tPHL 50 75 50 100 ns 10 Ref. to Switching
>  Time Definitions
75 100 75 125 ns 5 TA= 250C
'TLH a0 60 40 75 ns 10
Transition Time
250 375 250 500 ns 5
'THL 125 200 125 250 s 0 | )

. VNH. VNL is defined as the maximum voltage change trom an idear 1" or *'0"" input level that the

Typical Characteristics

.

10° i =

T :ZSO
A-BC 4
104 /,/.
A y &
Vpp = 10V 2/ L

= 103 S 1
5 A7
22 AV 4
T /-/r/AVDD =gV
© o y AR 4
9-0_ ya V4
g K4 7
E DVAV 4

Ny

ll "
~ Z7
1 / CL = 50pF w» == == _
EL =
103 104 108 108 107 108

TYPICAL POWER DISSIPATION
vs. INPUT FREQUENCY

Input Frequency f

(Hz)

Switching Time Definitions and Conditions

INPUT 10%

ouTPUT

INPUT
PULSE
GENERATOR

OUTPUT

1

Vss

=
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4013A

Dual "D’ Flip-Flop

Features Package

@ POWER SUPPLY OPERATING RANGE +3vDC TO

+15VDC See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
@® NOISE IMMUNITY TYPICALLY 45% OF SUPPLY Flat Packs.
VOLTAGE

See package outline Code 1U and Code 9V.
@ SINGLE POWER SUPPLY OPERATION

@ EFFECTIVE STATIC CHARGE PROTECTION

Description Truth Table

TRUTH TABLE

The HD-4013 is a small scale CMOS integrated circuit pro- ctal p[rR s lala
viding the system designer with basic gate building blocks o Tololo o]
for configuring more complex logic functions. The CMOS o (o 1 o
technology and design parameters employed result in low —IND
quiescent power consumption, high noise immunity, nearly N XJojofald jguance
symmetric output rise and fall times and wide power supply X I x|[1r{0o]ojn A LEVEL
operating voltage range. x [ xJol1111to X DON'T CARE CASE
** FF1/FF2 TERMINAL
X Xprprgrge ASSIGNMENTS
Timing Diagram Connection Diagram
— twWH = Wi —» — Voo ”
CLOCK I\ A Vg l
6 1 Voo
Y \ oo S
DATA S0% v 5 D Q 1
SS
L:su; 'T‘L,? t. 1SHL -] ‘F"_l _
T I 90% 3 c R 0- 2
ouTPUT 50% 10% l
T 1 oew [© 4
8
]
S
Voo 9 D aQ 13
50% _
SET/RESET . R Ves 11 c R 0 12
Voo
outeus _VIC""" 10 il Vss
-+ le-tpLH !
7
INVERTING —4 50%
OUTPUT Vss
- |e
PLH



Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC
Voltage at any Pin Vgs -0.3VDC < Vpjp < Vpp +0.3VDC
Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range: HD-4013A-2 -550C to +125°C
HD-4013A-9 -400C to +859C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4013A-2
-550¢ +250C +1250¢ CONDITIONS
PARAMETER | sym.| min [ Tve. [ max [ min [ Tve.[ max [ min.[ TvP.[ max | units [vpp]  NOTES
I 10 pA 10 [ VL= Vss
Input Leakage
IiH 10 pA 10 | ViH=VpD
_ _ v 15 15 | 2.25 14 v 5 |vgn > 0.8vDC
Noise Immunity NL | 30 30 | 45 29 v | 10 [VgW > 1.0vOC
See Note 1 v 14 15 | 2.25 15 v 5 | Vg < 4.2vDC
NH 1 29 30 | 45 3.0 v | 10 |vgL <90voe
01 0o | .0 05 v 5 .
IgL=0
vou 01 0o | m o5 | v | 0]
D.C. | Output Voltage
v 4.99 299 | 5 4.95 v I
OH | 999 9.99 | 10 9.95 v 10| OH
Quiescent Power | 1.0 .005 1.0 60 UA 5 | S=R=C=
Supply Current oo 2.0 005 | 20 120 | ua | 10| D=vsg
o | 05 | 1 35 mA | 5 |vgL=5vDC
Output Orive 125 1| 25 75 mA | 10 [vg=.5vDC
Current | 31 25| -5 175 mA | 5 |Vgn=45vDC
OH | 8 -85 | -1.3 -45 mA | 10 | Vg =9.5VDC
Input Capacitance 5 pF
HD-4013A-9
-40°C +250C +850C CONDITIONS
PARAMETER | sym [ minTTve [ max Ivin Trve ] max | min]vve [max | units{vpg] nNoTES
IR 10 pA 10 | ViL =Vss
Input Leakage
lIH 10 pA 10 {ViH=VDpD
v _ v 15 15 | 2.25 14 v 5 |von > 8VDC
Noise Immunity NL L 30 30 | 45 29 v 10 | vgy > 1.0vDC
Clock, Data Inputs
See Note 1 v 14 15 | 225 15 v 5 |vgL <4.2vDC
NH 1 29 30 | 45 3.0 v 10 | vgy < 9.0vDC
01 0o | .01 0] v 5 .
IgL= 0
VoL 01 0 | m os | v | w| O
D.C. | Output Voltage
v 4.99 499 | 5 4.95 v 5 |0 =0
OH | 999 9.99 | 10 9.95 v | o]
Quiescent Power | 10 .01 10 140 UA S=R=C=
Supply Current oo 20 02| 2 280 | uA | 10| D=vsg
ol |5 3| 24 mA | 5 |vgL=s5vDC
Output Drive 72 6 | 25 5 mA | 10 |vgy=5vDC
Current | a7 | -5 12 mA | 5 |Vgu-=45vDC
OH 1 4 -33 | -13 -2 mA | 10 | Vvgy=95vDC
Input Capacitance 5 pF




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

Ta =25°C, C = 15pF, Input Rise and Fall Times = 20ns otherwise specified.

A.C.

HD-4013A-2 HD-4013A-9
CONDITIONS
PARAMETER SYMBOL MIN. TYP. MAX. MIN. TYP. | MAX. J UNITS | Vpp NOTES

Propagation Delay 4 . 150 300 150 350 ns 5
Clock to Q PLH ™ 'PHL 75 110 75 | 125 ns 10
Transition Ti et 75 125 75 150 ns 5
ransition Time TLHTITHL 50 70 50 75 ns 10
Minimum Clock o =t 125 200 125 500 ns 5
Pulse Width WL 'WH 50 80 50 100 ns 10

S=R=Vss
Clock Rise, ter =t 15 15 Ms 5
Fall Time rCL = fCL 5 5 | us 10
Set Up Ti ) -t 20 40 20 50 ns 5
et tp Time SLHTISHL 10 20 10 2% ns 10
Maximum Clock foL 25 4 1 4 MHz 5
Frequency 7 10 5 10 MHz 10
Propagation Delay ‘ -t 175 300 175 350 ns 5
Set, Reset PHLT'PLH 75 110 75 125 ns 10

D=C=Vgg
Minimum Set, WH(S) = 125 250 125 500 ns 5
Reset Pulse Width TWH(R) 50 100 50 125 ns 10

NOTE: 1. VNH, VNL is defined as the maximum voltage change from an ideal *'1** or 0"

input level that the circuit will withstand before producing an output state change.




RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4014A

8-Stage Static Shift Register

Features

Description

@® CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION

@® MSI COMPLEXITY — EIGHT SHIFT REGISTER STAGES
WITH PARALLEL/SERIAL INPUT
CONTROL AND BUFFERING ON
BOTH INPUTS AND OUTPUTS.

@ FULLY STATIC OPERATION

® CLOCK RATE 5MHz(TYP.) Vpp-Vgs =10V

The HD-4014 is an 8 stage shift register with parallel or serial
data input and serial data output capabilities.

The state of the parallel/serial input determines the data
entry mode. With a high on the parallel/serial control, input
data is loaded from the parallel inputs synchronous with the
positive going clock input. A low on the parallel/serial input
enables serial data entry synchronous with the positive going
clock.

Parallel operation of two or more HD-4014's allows bit
expansion beyond eight bits.

Truth Table

Connection Diagram

0, PAR. IN
Cia |SER.| PAR.SER. fpy_y | prn |ONTER-| 0f Yoo
IN | CONTROL NAL) / R
1 23 4 5 6 7 8
< X ! L 0 0 7| 6| 5| a] 13l 1a]1s] o] |ie
/| x 1 1 0 1 0 "
PAR.
/| X 1 0 1 0 1 ser. 3]
X 1 1 1 1 1 CONT.
10 0 X | x 0 | Qg1
el 0 X X 1 .Qp-1 SER. 11 2 0~
{(NO IN. T [— 16
N x X X 1 x [ 9 % [Chance
X = DON'T CARE CASE A= LEVEL CHANGE
10 12 BUFFERED
CLOCK— 12 o\
Package 7 fout
See CMOS Packaging Section 5 for complete package infor- 3 o
mation. This device is available in Ceramic Dual In-Line and 8)
Flat Packs.
ls
See package outline Code 1W and Code 9L. Vss
Logic Diagram
PARALLEL
PARALLEL INPUT -1 9’ PI-3 ? 5 P4Q4 (NO CHANGE)
SERIAL 2 2 2 L 4 4
CONTROL 9 L L B
16 16 16
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp-Vsg
Voltage at any Pin

-0.5VDC to +15VDC

Vgs -0.3VDC < Vpj, < Vpp +0.3VDC

Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range: HD-4014A-2 -550C to +1259C
HD-4014A-9 -400C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4014A-2
-550¢ +250¢C +1250C CONDITIONS
PARAMETER sym. | omin | oTye | maxo | omin | otve | maxo | owmine | Ty, | max. | unims | vpp | NOTES
Input Leakage 10 pA
VAL 15 15 | 2.25 14 v 5 | vg=08
Noise Immunity 3 3 45 29 v 10| vg=10
(All Inputs) v 14 15 | 225 15 v 5 | vp=4.2
NH 29 3 45 3 v 10 | vp=90
0.15 012 | 03 0.085 mA 5 | vp=05
N-Channel | 1N | 35 025 | 05 0.175 mA | 10 | Vp=05
D.C.| Output Drive Current
] -0.1 -0.08 | -0.16 -0.055 mA 5 | Vo=45
P-Channel 0P | o2s 020 | -044 0.14 mA | 10 | vo=95
Ouiescent Device | 5 0.5 5 300 MA 5
Current L 10 1 10 600 | wA 10
Quiescent Device P 25 25 25 1500 i 5
Dissipation/Package 0 100 10 100 6000 | ww 10
0.01 0 0.01 0.05 v 5
LowLevel | VoL 0.01 0 | om 005 | v 10
Output Voltage
. 4.99 4.99 5 4.95 v 5
High Level | VOH | g9 999 | 10 9.95 v 10
HD-4014A-9
-40°C +250C +850C CONDITIONS
PARAMETER sym. § wmin | tye. | omax. | minc | otve. [ max | wmin | otye. | max. | units | vpp | noTES
Input Leakage 1] 10 pA
VAL 15 1.5 | 2.25 14 v 5 | vp=08
Noise Immunity 3 3 45 29 v 10 | vg=10
(All Inputs) v 14 1.5 2.25 1.5 \Y 5 vp=4.2
NH 29 3 45 3 v 10 | Vo=9.0
0.072 006 | 03 0.05 mA 5 | vo=05
N-Channel | IpN | 755 01 | 05 0.08 mA | 10 | vg=05
D.C.| Output Drive Current
-0.06 -0.05 | -0.16 -0.04 mA 5 | vg=45
P-Channel | IDP | g5 01 | -044 -0.08 mA | 10 | vo=95
Quiescent Drive | 50 0.5 50 700 uA 5
Current L 100 1 100 1400 | wA 10
Quiescent Device P 250 25 250 3500 uw 5
Dissipation/Package o 1000 10 1000 14000 | uw 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | oo 005 | Vv 10
Output Voltage
. 4.99 4.99 5 495 v 5
High Level | VOH | ggq 999 | 10 9.95 v 10




Specifications

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =259C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4014A-2 HD-4014A-9 CONDITIONS

PARAMETER SYMBOL MIN. [ TYP. MAX. MIN. | TYP. MAX. | UNITS | Vpp | NOTES
p . . 300 750 300 1000 ns 5
ropagation Delay Time | tpy=tpLH 100 925 100 300 ns 10
- . _ 150 300 150 400 ns 5
Transition Time THLSYTLH 75 125 75 150 ns 10
Minimum Clock tny =t 200 500 200 830 ns 5
Pulse Width WL™'WH 100 175 100 200 ns 10
Clock B 15 15 Ms 5
Rise & Fall Time tCL=tiCL 15 15 | s 10
. 100 350 100 500 ns 5
Set Up Time 50 | 80 50 | 100 | s 10
Maximum Clock £ 1 25 0.6 2.5 MHz 5
Frequency CL 3 5 2.5 5 - MHz 10

Input Capacitance Cy 5 5 pF Any Input

Typical Characteristics
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORAT ION

HD-4015A

Dual 4-Stage Static Shift Register

Features

Description

@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION

@ FULLY STATIC OPERATION

@ MSI COMPLEXITY — 8 MASTER-SLAVE FLIP-FLOPS
ON A SINGLE CHIP

@ CLOCK RATE 5 MHz (TYP.) Vg - Vgg = 10V

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

The HD-4015 is a dual 4 stage static shift register. Both four
bit segments are capable of independent operation. With an
independent serial “Data”, “’Clock”, and " Reset"’, input-and
“Q" output available from each stage.

Resetting either four bit segment occurs when its respective
reset line is held at a high level. Data shifting occurs on the
positive-going clock transition.

The shift register function provided by the HD-4015 can
easily be expanded in multiples of four stages by paralleling
additional units asrequired.

Connection Diagram

Circuit Diagram
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5 0 (ONE STAGE) T
DATAA 7
. 4 02
CLOCK A 9 STAGE 3 Q3a
RESET A 6 100
4A
DATAg 15 o
s 12 Q2
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v -
8 Vsg
Block Diagram
(FOUR BITS)
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R : R ERE On -1
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A = | evel Change
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vss
Input Voltage Range (All Inputs), VN
Storage Temperature Range

-0.5VDC to +15VDC

Vgs -0.5VDC to Vpp +0.5VDC
-650C to +1500C

Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4015A-2 -650C to +1250C
HD-4015A-9 -400C to +850C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4015A-2
-550C +250C +125°C
PARAMETER SYM. MIN. TYP. MAX. MIN. TYP. MAX. MIN. [ TYP. MAX. | UNITS| Vpp NOTES
Input Current 10 pA
VAL 1.5 1.5 2.25 14 Vv 5 Vg =038
Noise Immunity 3 3 45 29 v 10 Vg =10
(All Inputs) v 14 15 | 2.5 15 v 5 | vg=4.1
NH 2.9 3 4.5 3 v 10 | vg=90
inN 0.15 0.12 0.3 0.085 mA 5 Vg =05
N-Channel D 0.31 0.25 0.5 0.175 mA 10 Vg =05
D.C. | Output Drive Current
P-Channel InP -0.1 -0.08 | -0.16 -0.055 mA 5 Vg =45
D -0.25 -0.20 | -0.44 -0.14 mA 10| vg=95
Quiescent Device I 5 0.5 5 300 MA 5
CUrrent L 10 1 10 600 uA 10
Quiescent Device p 25 25 25 1500 uw 5
Dissipation/Package D 100 10 100 6000 MW 10
0.01 0 0.01 0.05 v 5
Low Level ) VoL 0.01 0 | oo 005 | v 10
Output Voltage
. 4.99 499 5 4.95 \" 5
High Level | VOH | ggg 999 | 10 9.95 v 10
HD-4015A-9
-400C +250C +850C
PARAMETER SYM. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. | UNITS | Vpp NOTES
Input current 1 10 pA
VNL 1.5 1.5 2.25 1.4 Vv 5 Vp =038
Noise Immunity 3 3 45 2.9 Vv 10 Vg =10
(All Inputs) v 14 15 | 225 15 v 5 | vg=-42
NH 29 3 45 3 v 10 | vg=9.0
InN 0.072 0.06 0.3 0.05 mA 5 Vg =05
N-Channel 0 0.12 0.1 0.5 0.08 mA 10 Vo=05
D.C. |Output Drive Current
P-Channel -0.06 -0.05 | -0.16 -0.04 mA 5 | vg=45
-0.12 -0.1 -0.44 -0.08 mA 10 Vo =95
Quiescent Device | 50 0.5 50 700 uA 5
Current L 100 1 100 1400 | upA 10
Quiescent Device p 250 2.5 250 3500 MW 5
Dissipation/Package 0 1000 10 1000 14000 MW 10
0.01 0 0.01 0.05 \ 5
Low Level | VoL 0.01 0o | oot 005 | v 10
Output Voltage
) 4.99 499 5 495 " 5
High Level | VOH | gg9 999 | 10 995 v 10




Specification (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

A.C.

HD-4015A-2 HD-4015A-9
PARAMETERS SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. ] UNITS | Vpp

CLOCKED
OPERATION

. . 300 750 300 1000 n 5
Propagation Delay Time | tpy| =tp| 4 100 225 100 300 n: 10
Transition Ti _ 150 300 150 400 ns 5

ransition Time THLZ'TLH 75 | 125 75 | 1580 | s 10

Minimum Clock ton =t 200 500 200 830 ns 5
Pulse Width WL™'WH 100 175 100 200 ns 10
Clock _ 15 15 us 5
Rise & Fall Time tCL=tCL 15 15 | ws 10

. 100 350 100 500 ns 5
Set Up Time 50 | 80 50 | 100 | s 10
Maximum Clock f 1 2.5 0.6 25 MHz 5
Frequency cL 3 5 25 5 MHz 10
Input Capacitance Cy 5 5 pF
RESET OPERATION

. ) 300 750 300 1000 ns 5
Propagation Delay Time tPHL(R) 100 225 100 300 ns 10
Minimum Set and t 200 500 200 830 ns 5
Reset Pulse Widths WH(R) 100 175 100 200 ns 10




HARRIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4017A

Decade Counter/Divider

Features

Package

@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION

@ MSI COMPLEXITY — FIVE COUNTER STAGES, OUTPUT
DECODING, AND INPUT/OUTPUT BUFFERING ON A

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and

Flat Packs.

SINGLE CHIP lat Packs

@ FULLY STATIC OPERATION See package outline Code 1W and Code 9L.
@ SYNCHRONOUS CLOCKING

Description Connection Diagram

The HD-4017 is a five stage Johnson decade counter with
decoded outputs. The Johnson counter configuration pro-
vides high speed synchronous clocking and spike-free out-
puts. Clocking occurs on the positive going clock input with
the clock enable input “low”. Internal clock is inhibited
when the clock enable signal is ““high”. A “high” on the re-
set input resets the counter the to “zero” state.

The state of the undecoded outputs is “low"’. The decoded
output going and remaining high for one clock cycle.

A carry output is provided to allow for counter expansion to
additional decades.
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vgs -0.5VDC to +15VDC
Input Voltage Range (All Inputs), Vi Vgg -0.5VDC to Vpp +0.5VDC
Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mw
Operating Temperature Range: HD-4017A-2 -650C t0 +1250C
HD-4017A-9 -40°C to +859C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4017A-2
-550C +250C +1250C
PARAMETER SYM. MIN. TYP. | MAX. MIN. TYP. MAX. MIN. | TYP. MAX. | UNITS | Vpp NOTES
Input Leakage I 10 pA
v 1.5 15 2.25 14 v 5 Vp=08
NL 3 3 45 29 v 10 | vg=1.0
Noise Immunity
14 1.5 2.25 1.5 v 5 Vg=4.2
VNH | 99 3 45 3 v 10 | vg=90
0.06 0.05 0.1 0.035 mA 5 Vp=05 Decoded
0.12 0.1 0.4 0.07 mA 10 Vp=05 Outputs
N-Channel IpN
0.185 0.15 0.4 0.105 mA 5 V=05 Carry
0.45 0.35 1 0.25 mA 10 Vo=05 Output
D.C. | Output Drive Current
-0.0375 -0.03 | -0.075 -0.021 mA 5 Vg=45 Decoded
-0.12 -0.1 -0.2 -0.07 mA 10 Vp=95 Outputs
P-Channel IpP
-0.185 -0.15 -04 -0.105 mA 5 Vo=45 Carry
-0.45 -0.35 1 -0.25 mA 10 Vg=9.5 Output
Quiescent Device | 5 0.3 5 300 MA 5
Current L 10 05 10 600 | mA 10
Quiescent Device p 25 15 25 1500 MW 5
Dissipation/Package 0 100 5 100 6000 MW 10
0.01 0 0.01 0.05 \
Low Level | VoL 0.01 0o | oo1 005 | Vv 10
Cutput Voltage
. 499 4.99 5 4.95 v 5
High Level | VOH | ggg 9g9 | 10 995 v 10
HD-4017A-9
-40°C +250C +85°C
PARAMETER SYM. MIN. TYP. MAX. MIN. | TYP. MAX. MIN. | TYP. MAX. | UNITS | Vpp NOTES
Input Leakage 1] 10 pA
VAL 15 1.5 225 14 " 5 Vp=038
Noise Immunity 3 3 45 29 " 10 Vg=10
(All Inputs) v 1.4 15 2.25 15 Vv 5 Vp=42
NH 29 3 45 3 v 10 | vg=90
0.03 0.025 0.1 0.02 mA 5 V=05 Decoded
0.085 0.07 04 0.055 mA 10 Vg=05 Outputs
N-Channel IpN
0.095 0.08 0.4 0.065 mA 5 Vp=05 Carry
0.3 0.25 1 0.2 mA 10 Vg=05 Output
D.C. | Output Drive Current
-0.018 -0.015 | -0.075 -0.012 mA 5 Vo=45 Decoded
-0.085 -0.07 -0.2 -0.055 mA 10 Vo =95 Outputs
P-Channel IpP
-0.095 -0.08 -0.4 -0.065 mA 5 V=45 Carry
-0.3 -0.24 1 -0.20 mA 10 Vp=95 Output
Quiescent Device ) 50 0.5 50 700 MA 5
Current L 100 1 100 1400 | uA 10
Quiescent Device P 250 2.5 250 3500 uw 5
Dissipation/Package D 1000 10 1000 14000 uW 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | om 005 | V 10
Output Voltage
. 499 499 5 4.95 Vv 5
HighLevel | VoW | ggg 9.99 10 9.95 v 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

HD-4017A-2 HD-4017A-9
PARAMETER symeot | min. | Tve. [ max. | min. T rve. | max. | units | vpp
CLOCKED
OPERATION .
v tPHL= 350 | 1000 350 | 1300 | s 5
Carry Out Line LK 125 | 250 125 | 300 | s 10
Propagation Delay Time
. PHL= 500 | 1200 500 | 1600 | s 5
Decode Qut Lines |0 200 | 400 200 | 500 | s 10
. THLE 100 | 300 100 | 350 ns 5
Carry Out Line TLH 50 | 150 50 | 200 | s 10
Transition Time
) tTHL= 300 | 900 300 | 1200 | s 5
Decode Outlines | -/ 125 | 350 125 | 450 | s 10
Minimum Clock e 200 | 500 200 | 830 ns 5
Pulse Width tWH 100 170 100 250 ns 10
Clock t,CL= 15 15 us 5
Rise & Fall Time tfCL 15 15 us 10
A.C.
Clock Enable 175 | 500 175 | 700 ns 5
Set Up Time 75 | 200 75 | 300 ns 10
Maximum Clock . 1 2.5 06 | 25 MH: 5
Frequency cL 3 5 2 5 MHz 10
Input Capacitance C 5 5 pF Any Input
RESET OPERATION
) 350 | 1000 350 | 1300 | ns 5
Carry Qut line PHL(R) 125 | 250 125 | 300 | ns 10
Propagation Delay Time
) 450 | 1200 a50 | 1600 | s 5
Decode Out Lines 200 | 400 200 | 500 | s 10
. 200 | 500 200 | 830 ns 5
Reset Pulse Width tWH(R) 100 165 100 250 ns 10
. 300 | 750 300 | 1000 | s 5
Reset Removal Time 100 225 100 275 ns 10
Waveforms
wk/ U UV YUY YUY
RESET |
CLOCK
ENABLE [ \
o) o\
iy -\ [
g ~\ IR
g Em r
g [\
g I
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- R
11811 ' 8 \
g 'rm
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORAT ION

HD-4018A

Presettable Divide-By-'N’ Counter

Features

Connection Diagram

® CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY
AND LOW QUIESCENT POWER DISSIPATION

@® MSI COMPLEXITY — FIVE COUNTER BITS, AND
ASSOCIATED GATING AND BUFFERING

@ FULLY STATIC OPERATION

SYNCHRONOUS CLOCKING

Description

The HD-4018 is a 5-bit Johnson counter incorporating reset
and load capabilities. Fixed and programmable frequency
division can be implemented by hard wiring or gating feed-
back to the data input. Divide by 10, 8, 6, 4, and 2 result
from feedback of Qg, Qg, Q3, Q2 and Q1 to the data input.
Proper gating of feedback results in divisionby 9,7, 5, or 3.
Division by numbers greater than 10 can be performed by
using two or more HD-4018'.

Application of a “high’ to the reset input clears the counter
to the “zero” state. When the preset enable input is held
high, data applied to the Jam inputs is loaded into the count-
er asynchronously with the clock. The counter increments
synchronously with the positive-going clock transition.

JAM INPUTS v
e 0o

V4 N\
npe g e g g T
2| 3l gl ol 12| 18l

PRESET 10 5 =
ENABLE — | — 0
cLock 14 g,
1 _
DATA ] 6 a, PS%FERED
RESET 2] '3,
‘| _
L]
)
is
Vss
Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Logic Diagram
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JAM, 10 JaM, 90 Jam, 120 Jamg
10
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>
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0 0 0 0 0
Q
Ry Ry R1 R, R Ry Ry Ry Ry Ry
15 ‘I L 17 l I' L l l | 1
RESET

TERMINAL NO. 16 = Vpp
TERMINAL NO. 5=GND
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp-Vss
Voltage at any Pin
Storage Temperature Range
Power Dissipation per Package

-0.5VDC to +15VDC
Vgs -0.3VDC < Vpin < Vpp +0.3VDC

-65°C to +150°C

200mW

Operating Temperature Range: HD-4018A-2 -550C to +1259C
HD-4018A-9 -40°C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4018A-2
- 550C +250C +1259¢C CONDITIONS
PARAMETER sym. | min. | TYP. [ max. | min. | TYP. [ mMAax.| min. | TYP. | max.| uNnITS | vpp | NOTES
Input Leakage Iy 10 pA
VAL 15 15 2.25 14 v 5 V=08
Noise Immunity 3 3 45 29 v 10 | vg=10
(Any Input) v 14 15 | 225 15 v 5 | vg=42
NH 29 3 45 3 v 10 | vg=90
0.18 0.15 0.4 0.105 mA 5 Vp=05 5
0.45 0.35 1 0.25 mA 10 | vg=05 "o
N-Channel DN ——
0.06 0.05 0.1 0.035 mA 5 vp=05 01,02
0.25 0.2 0.4 0.14 mA 10 Vg=05 03,04
D.C. | Output Drive Current
-0.185 -0.15 | -0.4 -0.105 mA 5 Vp=45 g
-0.45 035 | -1 -0.25 mA 10 | vg=95 -9
P-Channel 1pP —
-0.075 -0.06 | -0.15 -0.04 mA 5 vp=45 01,02
-0.25 -02 | -04 -0.14 mA 10 | vg=95 03,04
Quiescent Device | 5 0.3 5 300 MA 5
Current L 10 05 10 600 uA 10
Quiescent Device Pp 25 1.5 25 1500 uw 5
Dissipation/Package 100 5 100 600 uW 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0o | om 005 | v 10
Output Voltage
) 4.99 499 5 495 \ 5
HighLevel  [VOH | ggq 999 | 10 9.95 v 10
HD-4018A-9
-400C +250C +850C CONDITIONS
PARAMETER sym. | MmN, | TYP. | MAX. | MIN. | TYP. | MAX. | MIN. [ TYP. | MAX. | UNITS | vpp | NOTES
Input Leakage 1y 10 pA
VAL 1.5 15 2.25 14 v 5 Vg=08
Noise Immunity 3 3 45 29 v 10 | vg=10
(Any lnput) v 14 15 | 225 15 v 5 | vg=42
NH 29 3 45 3 v 10 | vp=90
0.095 0.08 0.4 0.065 mA 5 Vo=05 g
03 0.25 1 0.2 mA 10 | vp=05
N-Channel IpN o
0.03 0.025 | 01 0.02 mA 5 vo=05 01,02
0.18 0.15 04 0.12 mA 10 | vo=05 03,04
D.C. | OutputDrive Current
-0.095 -008 | -04 -0.065 mA 5 Vo=45 g
-0.3 -0.25 -1 -0.2 mA 10 | vo=95
P-Channel IpP o
-0.035 -0.03 | -0.15 -0.024 mA 5 vo=45 01,02
-0.18 -0.15 | -04 -0.12 mA 10 | vo=95 03,04
Quiescent Device | 50 0.5 50 700 MA 5
Current L 100 1 100 1400 | uA 10
Quiescent Device P 250 2.5 250 3500 uW 5
Dissipation/Package 0 1000 10 1000 14000 oW 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | oo 005 | v 10
Output Voltage
) 4.99 499 5 495 v 5
HighLevel | VOH | ggg 999 | 10 9.95 v 10




Specifications

ELECTRICAL CHARACTERISTICS (DYNAMIC)
TA =250C, Cp = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4018A-2 HD-4018A-9
PARAMETERS SYMBOL MIN. | TYP. MAX. MIN. | TYP. MAX. | UNITS | Vpp | NOTES
CLOCKED
OPERATION
& 350 1000 350 1300 ns 5
ToQ50utput | tpy  =tpy y 125 | 250 125 | 300 | ns 10
Propagation Delay Time
500 1200 500 1600 ns 5
To Other Outputs |ty =tp| 200 | 400 200 | 500 ns 10
A - 100 300 100 350 ns 5
TodsOutput |ty =trL 50 | 150 50 | 200 | ns 10
Transition Time
300 900 300 1200 ns 5
To Other Qutputs | tryL=tTLH 125 | 350 125 | 450 | ons 10
Minimum Clock =t 200 500 200 830 ns 5
Pulse Width WL~ 'WH 100 170 100 250 RS 10
Clock - 15 15 s 5
Rise & Fall Time trlL=tiCL 15 15 | s 10
A.C. Datai . 175 500 175 700 ns 5
ata input Setup Time 75 200 75 300 ns 0
Maximum Clock f 1 25 0.6 25 MHz 5
Frequency cL 3 5 2 5 MHz 10
Input Capacitance Cy 5 5 pF Any Input
PRESET OR RESET
OPERATION
350 1000 350 1300 ns 5
To 05 Output tPLH(R) 125 | 250 125 | 300 ns 10
Propagation Delay Time
PHL(PR)= 500 1200 500 1600 ns 5
To Other Outputs | ) om) 200 | 400 200 | 500 | s 10
Preset or Reset tWH(R), 200 500 . 200 830 ns 5
Pulse Width tWH(PR) 100 165 100 250 ns 10
Preset or Reset 300 750 300 1000 ns 5
Removal Time 100 225 100 275 ns 10

*At Preset Enable or Jam Inputs.

Typical Characteristics
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SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

Features

HD-4019A

Quad AND-OR Select Gate

Package

@ POWER SUPPLY OPERATING RANGE +3VDC TO

+15VDC

@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY

VOLTAGE.

@ SINGLE POWER SUPPLY OPERATION

@ EFFECTIVE STATIC CHARGE PROTECTION

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Description

Truth Table

The HD-4019 is a small scale CMOS integrated circuit
providing the system designer with a logic building block for

configuring more complex logic functions.

The CMOS

technology and design parameters employed result in low
quiescent power dissipation, high noise immunity, nearly
symmetric output rise and fall times, and wide power supply

operating voltage range.

CONTROL | OUTPUT
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vs
Voltage at any Pin
Storage Temperature Range

-0.5VDC to +15VDC
Vgs -0.3VDE < Vpjy < Vpp +0.3VDC
-650C to +1500C

Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4019A-2 -650C to +1259C
HD-4019A-9 -40°C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4019A-2
-550C +25°C +1250C CONDITIONS
PARAMETER | SYM.| MIN.| TYP.| MAX. | MIN. | TYP.| MAX.| mIN.| TYP.| mAX.| uNITS | vpp NOTES
he 10 PA | 10 |ViL=Vss
Input Leakage
HH 10 pA 10 | ViH=Vpp
) ) v 15 15 | 2.25 14 v 5 | vop <.95vDC
Noise Immunity NLT 30 30 | 45 2.9 v | 10| vgL<29voe
Clock, Data Inputs
See Note 1 v 1.4 15 | 2.25 15 v 5 | VoH 23.6VDC
NH T 29 30 | 45 3.0 v | 10| vgy>7.2vDC
v .01 0 .01 .05 v 5 [ViH=Vop
oL 0 o | .01 o | v | 10]ig=0a
D.C. | Output Voltage
v 4.99 4991 5 495 \ 5 | ViL=Vss
OH 1 999 9.99 | 10 9.95 v | 10]ig=0a
Quiescent Power | 5 .03 5 300 UA 5
Supply Current 0o 10 .05 10 600 UA 10
oL 06 45 | 9 3 mA 5 | VgL =.5VDC
Output rive 09 75 | 15 55 mA 10 | VgL =.5vDC
Current | -.31 -25 | -5 -.175 mA 5 |vgy=4.5v0C
OH | _g5 -1 |15 -5 mA | 10 | vgy=95vDC
Input Capacitance c 5 pF All A and B inputs
IN 12 pF Ka and Ky inputs
HD-4019A-9
-400¢C +259C +850C CONDITIONS
PARAMETER | SYM.] MIN. | TYP.| MAX. | MIN. | TYP.| MAX.] MIN.| TYP.[ MAX.] UNITS | Vpp NOTES
IR 10 pA 10 {VipL=Vss
Input Leakage
HiH 10 pA 10 |ViH=VpD
) ' v 15 15 | 2.25 14 v 5 | voL <.95vDC
Noise Immunity NL L 30 3.0 | 45 2.9 v | 10 |vgL <29voc
Clock, Data Inputs
See Note 1 v 1.4 15 | 2.25 15 v 5 [VQH > 3.6VDC
NH 1 29 3.0 | 45 3.0 v | 10 |vgn>72vDC
v .01 0 .01 .05 \ 5 |ViH=VDD
oL 01 0 | 0 o] v | 1w0]ig=0a
D.C. | Output Voltage
v 4.99 499 | 5 4.95 v 5 | ViL=Vss
OH 1 999 9.99 | 10 9.95 v | 10]1g=0a
Quiescent Power i 50 A 50 700 HA 5
Supply Current 0o 100 2 | 100 1800 uAa | 10
™ 37 3 1 23 mA 5 | VgL =.5v0C
Output Drive 8 65 | 15 5 mA 10 | VgL = .5vDC
Current | -145 _12| -5 -.095 mA | 5 |vgn=4s5vDC
OH ¥ 6 -5 |-15 -4 mA | 10 | vgu=95vDC
Input Capacitance ¢ 5 pF All A and B inputs
IN 12 pF Ka and Kp inputs




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

A.C.

Ta =250C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

NOTE: 1.

HD-4019A-2 HD-4019A-9
PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS | Vpp NOTES
100 225 100 300 ns 5
tPLH 50 100 50 125 ns 10
Propagation Delay -
100 225 100 300 ns 5
'PHL 50 100 50 125 ns 10 Ref. to Switching
> Time Definitions
. 100 200 100 275 ns 5
TLH 40 65 40 80 ns 10
Transition Time
100 200 100 215 ns 5
'THL a0 65 a0 80 ns 10

VNH. VNL is defined as the maximum voltage change from an ideal “1"" or 0" input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL PROPAGATION DELAY
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TYPICAL PROPAGATION DELAY
vs. LOAD CAPACITANCE
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RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4020A

14-Stage Ripple-Carry Binary Counter/Divider

Features

Description

@® CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION

@ MSI COMPLEXITY — FOURTEEN BINARY COUNTER
STAGES WITH INPUT/OUTPUT BUFFERING

® FULLY STATIC OPERATION

@ CLOCK RATE 7MHz(typ.) Vpp - Vgg = 10V

@ INPUT BUFFERING FOR REDUCED INPUT
CAPACITANCE AND IMPROVED NOISE IMMUNITY

The HD-4020 is a 14 stage ripple-carry binary counter/
divider. Buffered outputs are available from stage 1, and
stages 4 through 14. The counter increments on the negative
going edge of the input pulse. Resetting of the counter to
the “zero” state occurs when a “high”’ is applied to the reset
input.

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Connection Diagram
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp-Vsg -0.5VDC to +15VDC
Voltage at any Pin Vgs -0.3VDC < Vpjp < Vpp +0.3VDC
Storage Temperature Range - -659C to +150°C
Power Dissipation per Package 200 mW
Operating Temperature Range: HD-4020A-2 -550C to +125°C
HD-4020A-9 -400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4020A-2
-550¢ +250¢C +1250¢C
PARAMETER sYM. | min. | Tye. [ max. | min. | TYP. | MAX. | MIN.  TYP.  MAX. | UNiTS | vpp ] NOTES
Input Leakage I 10 pA
v 15 15 2.25 14 v 5 | vg=08
NL 3.0 3 45 29 v 10 | vp=10
Noise Immunity
(All Inputs) v 14 1.5 2.25 1.5 v 5 Vg=42
NH 29 3 45 3.0 v 10 | vg=90
0.09 0075 | 02 0.05 mA 5 | vg=05
N-Channel | TpN  f 4gg 015 | 04 0.105 mA | 10 | vg=05
D.C. | Output Drive Current -
b e | 0N -0.09 | -0.25 0.065 mA 5 | vg=45
“Channel D -0.25 020 | -05 -0.14 mA 10 | vg=95
Quiescent Device | 15 0.5 15 300 MA 5
Current L 25 1 25 1500 | wA 10
Quiescent Device p 75 25 75 4500 uw 5
Dissipation/Package 0 250 10 250 15000 uw 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 o | oo 005 | v 10
Output Voltage
) 4.99 4.99 5 4.95 v 5
High Level | VOH | ggg 999 | 10 9.95 v 10
HD-4020A-9
-40°C +250C +850C CONDITIONS
PARAMETER sym.| wmin. [ Tye. [ max | omine | oTve. | max. | owmin. | tye. | max. | uniTs | vpp | noTes
Input Leakage N 10 pA
VAL 15 15 2.25 14 v 5 | vg=08
Noise Immunity 3.0 3 45 29 v 10 | vg=10
(All Inputs) v 14 15 2.25 15 v 5 | vg=42
NH 29 3 45 3.0 v 10 | vg=90
0.09 0.08 | 033 0.065 mA 5 | Vg=05
N-Channel oN 1 o6 0.13 | 05 0.10 mA 10 | vp=05
D.C. | Output Drive Current
0.09 -0.06 | -0.25 -0.05 mA 5 | vg=45
P-Channel 0P | o8 015 | -05 012 mA | 10 |vp=-95
Quiescent Device | 50 1 50 700 MA 5
Current L1 100 2 100 1400 | wA 10
Quiescent Device p 250 5 250 3500 MW 5
Dissipation/package 0 1000 20 1000 14000 | uw 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | oo 005 | v 10
Output Voltage
. 4.99 4.99 5 495 v 5
High Level | VOH | ggg 999 | 10 9.95 v 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

Ta= 250¢C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4020A-2 HD-4020A-9
PARAMETER SYMBOL MIN. | TYP. | MAX. | MIN. [ TYP. | MAX. JUNITS| Vpp | NOTES
CLOCKED
OPERATION
. . - 450 600 450 650 ns 5
Propagation Delay Time tPHL=tPLH 150 225 150 250 ns 10
. . _ 450 600 450 650 ns 5
Transition Time tTHLStTLH 200 300 200 350 ns 10
Minimum Clock twr =t 200 335 200 500 ns 5
Pulse Width WL™'WH 70 125 70 165 ns 10
Clock _ 15 15 us 5
AC.| Rise& Fall Time trCL=tCL 15 15 | us 10
Maximum Clock f 15 25 1 25 MHz 5
Frequency CL 4 3 7 MHz 10
Input Capacitance Cy 5 pF Any Input
RESET OPERATION
. . 2000 3000 2000 3500 ns 5
Propagation Delay Time tPHL(R) 500 775 500 300 ns 10
Minimum Reset i 1800 2500 1800 3000 ns 5
Pulse Width WH(R) 300 | 475 300 550 ns 10
Typical Characteristics
106 —
F AMBIENT TEMPERATURE (Ta)=250C
=
T H
5
& 104
S
& S T
= 0
S 103 NS <\
g (Vpp)=5V
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RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4021A

8-Stage Static Shift Register

Features

Description

@®CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION

@ FULLY STATIC OPERATION

@® MSI COMPLEXITY — 8 MASTER/SLAVE FLIP-FLOPS
ON A SINGLE CHIP

@®ASYNCHRONOUS PARALLEL OR SYNCHRONOUS
SERIAL DATA INPUT

The HD-4021 is an 8-stage parallel or serial input/serial out-
put shift register. Inputs are provided for clock, parallel/
serial control, serial data, and parallel data (8 inputs). “Q"
outputs for the sixth, seventh, and eighth stages are also
available.

With the parallel/serial control high data is jammed into the
register via the parallel input lines. With the parallel/serial
input low data is shifted synchronously during the positive
going clock.

The HD-4021 register function can be easily expanded in
multiples of eight stages by paralleling additional units as
required.

Package

Connection Diagram

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and

PAR. IN Voo

4 \

Flat Packs. 1 23 4 5 6 7 8
7] 6| 5] 4] 13 14| 1s] 1| |16
See package outline Code 1W and Code 9L. PAR
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10 12, \ BUFFERED
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X | x 1 Vo 1 1 3
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Vel 0 X | x 1 Qp
No 8
| X 0 L o On | cHance *
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Specifications

ABSOLUTE MAXIMUM RATINGS
Power Supply Voltage Range, Vpp-Vss

Voltage at any Pin
Storage Temperature Range

Power Dissipation per Package
Operating Temperature Range:

HD-4021A-2
HD-4021A-9

-0.5VDC to +15VDC
Vgs -0.3VDC < Vpip < Vpp +0.3VDC
-659C to +1500C

200mW

-559C to +1259C
-400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

D.C

D.C.

HD-4021A-2
-550¢ +250C +1250C CONDITIONS
PARAMETER sym.| mino | TYe. | max. | mine | oTye. | max ] mino | TYP. | max. | uniTs | vpp | NOTES
Input Leakage 1] 10 pA
VAL 15 15 2.25 14 v 5 | vg=08
Noise Immunity 3 3 45 29 v 10 | vg=10
(All Inputs) v 14 15 2.25 15 v 5 | vg=42
NH 29 3 45 3 v 10 | vg=90
. 1 . ) ) 5 | vg=o.
Output Orive Corrent | 1pN | 7 02 | 03 0178 o |10 [ voos
-0.1 -0.08 | -0.16 -0.055 mA 5 | vg=45
P-Channel 0P | o5 020 | -044 0.14 mA | 10 | vg=95
Quiescent Drive | 5 0.5 5 300 MA 5
Current L 10 1 10 600 HA 10
Quiescent Device P 25 25 25 1500 MW 5
Dissipation/Package D 100 10 100 6000 | uW 10
0.01 0 0.01 0.05 v 5
LowLevel | VoL 0.01 o | oot 005 | v 10
Output Voltage
) 4.99 4.99 5 495 v 5
High Level | VOH | g4gg 999 | 10 9.95 v 10
HD-4021A-9
-400C +250C +850C CONDITIONS
PARAMETER sym. ] wmin | tve | max | owmine | oTye. | max. | min. | TYP. | MAX. JuniTs | vpp | NOTES
Input Leakage ) 0 pA
v 15 15 2.25 14 v 5 | vg=08
. . NL 3 3 45 29 v 10 | vg=10
Noise Immunity
(All Inputs) 14 15 2.25 15 v 5 Vg=42
UNH O o 3 45 3 v 10 | vg=90
oy | 0072 0.06 0.3 0.05 mA 5 | vg=05
D 0.12 0.1 0.5 0.08 mA 10 | Vg=05
Qutput Drive Current
p -0.06 -0.05 | -0.16 -0.04 mA 5 | vg=45
'D 0.12 01 | -044 -0.08 mA 10 | vg=95
Quiescent Deviee | 50 0.5 50 700 MA 5
Current L 100 1 100 1400 | uA 10
Quiescent Device P 250 25 250 3500 uW 5
Dissipation/Package D 1000 10 1000 14000 MW 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 0.01 0.05 v 10
Output Voltage
. 4.99 4.99 5 495 v 5
High Level VoH 9.99 9.99 10 9.95 v 10




Specifications (continued)

Ta =259C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4021A-9 HD-4021A-2 CONDITIONS
PARAMETER SYMBOL MIN. | TYP. MAX. MIN. TYP. | MAX. J UNITS | Vpp NOTES
. ) B 300 750 300 1000 ns 5
Propagation Delay Time | tpy =tpH 100 275 100 300 ns 10
Transition Time t =t 150 300 150 400 ns 5
THL™'TLH 75 125 75 150 ns 10
Minimum Clock - 200 500 200 830 ns 5
Pulse Width WL™'WH 100 175 100 200 ns 10
panimu ign Level 200 | s00 200 | 830 | s 5
A.C. | raralieloerial Lontro 'WH(P/S) 100 | 175 100 | 200 ns 10
Pulse Width
Clock B 15 15 us 5
Rise & Fall Time trCL=tfCL 15 15 | s 10
) 100 350 100 500 ns 5
Set Up Time 50 80 50 | 100 | ns 10
Maximum Clock f 1 2.5 0.6 2.5 MHz 5
Frequency CL 3 5 25 5 MHz 10
Input Capacitance Cy 5 5 pF Any Input
From Clock or Parallel/Serial Contro! Input
Typical Characteristics
]06 C T T T T | T T
: AMBIENT TEMPERATURE (TA) =250C
ALTERNATING “0" Vg = 10 |
" AND “1” PATTERN B
109 Z
T Voo=5T]
_Z y f 75
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2 102 =
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§ f’
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RIS

SEMICONDUCTOR
Divide-By-8 Counter/Divider with 8 Decoded Outputs
Features Connection Diagram
@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ Vpp
LOW QUIESCENT POWER DISSIPATION ?16
@ MSI COMPLEXITY — FIVE COUNTER STAGES, OUTPUT 14 2N
DECODING AND INPUT/QUTPUT BUFFERING ON CLock - [~ g~
A SINGLE CHIP CLOCK 13 Ly
ENABLE T‘ ?
@ FULLY STATIC OPERATION RESET 3 g
@ SYNCHRONOUS CLOCKING 7 37\ DecopED
[ 11y ? ouT
Description 4 g
5 wupn
)
The HD-4022 is a 4-stage Johnson counter with decoded 10
outputs. The counter outputs internally drive the inputs of a — 7"}
one of eight decoder, with the decoder outputs available at 12
‘the package pins. Buffered clock and reset pins are provided CARRY
for maximization of circuit noise immunity and reduction of P ouT
input capacitance. A clock enable pin is also available. The i
counter advances on the positive going clock signal if clock Vss
enable is low.
The Johnson counter configuration permits high speed spike- Paclrage

free operation with all counter stages clocking in parallel.

The normal state of an undecoded output is low, going high
for one complete clock cycle when decoded. The carry-out
signal goes high every 8 clock cycles, and can be used as a
ripply carry input if two or more counters are used in
parallel. \

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Logic Diagram
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Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp-Vss
Voltage at any Pin

-0.5vDC to +15VDC
Vgs -0.3VDC < Vpjp < Vpp +0.3VDC

Storage Temperature Range -659C to +150°C
Power Dissipation per Package 200mW
Operating Temperature Range: HD-4022A-2 -550C to +1250¢C
HD-4022A-9 -400C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4022A-2
550C +250C +1250C CONDITIONS
PARAMETER SYM. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. | UNITS | Vpp NOTES
Input Leakage 1y 10 pA
VAL 1.5 1.5 2.25 14 Vv 5 Vg=08
Noise Immunity 3 3 45 29 v 10 Vg=1.0
(All Inputs) v 1.4 1.5 2.25 1.5 v 5 Vg=42
NH 1 29 3 45 3 v 10 | vg=90
0.062 0.05 0.15 0.035 mA 5 Vo=05  Decoded
0.12 0.1 0.3 0.07 mA 10 Vg=05 Outputs
N-Channel IpN
0.185 0.15 0.5 0.105 mA 5 Vg=05 Carry *
0.375 0.3 1 0.21 mA 10 Vg=05  Output
D.C. | Output Drive Current
-0.038 -0.03 | -0.075 -0.021 mA 5 Vg =45  Decoded
-0.062 -0.05 | -0.15 -0.035 mA 10 Vg=9.5 Outputs
P-Channel IpP
-0.185 -0.15 -0.4 -0.105 mA 5 Vp=45 Carry
-0.375 -0.3 -0.8 -0.21 mA 10 Vg=95 Output
Quiescent Device | 5 03 5 300 uA 5
Current L 10 05 10 600 | wA 10
Quiescent Device P 25 1.5 25 1500 uw 5
Dissipation/Package D 100 5 100 6000 MW 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | 001 005 | Vv 10
Output Voltage
) 4.99 4.99 5 4.95 v 5
High Level | VOH | ggg 999 | 10 9.5 v 10
HD-4022A-9
-400C +250C +859C CONDITIONS
PARAMETER SYM. MIN. TYP. MAX. MIN. | TYP. MAX. MIN. TYP. MAX. 1 UNITS | Vpp NOTES
Input Leakage I 10 pA
v 15 1.5 2.25 14 v 5 Vg =038
_ ) NL 3 3 45 29 v 10 | vg=10
Noise Immunity
(Al Inputs) v 14 15 2.25 15 v 5 Vg=4.2
NH 29 3 45 3 v 10 | vp=9.0
0.03 0.025 0.15 0.02 mA 5 Vg=05  Decoded
0.06 0.05 0.3 0.04 mA 10 Vp=05  Outputs
N-Channel IpN
0.095 0.08 0.5 0.065 mA 5 Vg=05 Carry
0.155 0.13 1 0.105 mA 10 Vg=05  Output
D.C. | Output Drive Current
-0.018 -0.015 | -0.07%" -0.012 mA 5 Vp=45 Decoded
-0.06 -0.05 | -0.15 -0.04 mA 10 Vg=95  Outputs
P-Channel IpP
-0.095 -0.08 -0.4 -0.065 mA 5 Vg=45 Carry
-0.155 -0.13 -0.8 -0.105 mA 10 Vp=95  Qutputs
Quiescent Device | 50 0.5 50 700 MA 5
Current L 100 1 100 1400 | wA 10
Quiescent Device p 250 25 250 3500 MW 5
Dissipation/Package 0 1000 10 1000 14000 MW 10
0.01 0 0.01 0.05 v 5
LowLevel | VoL 0.01 0o | om 005 | v 10
Output Voltage
. 499 4.99 4.95 v 5
High Level | VOH | ggg 9.99 9.95 v 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Tp= 250C, C|_= 15pF Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4022A-2 HD-4022A-9 CONDITIONS
PARAMETER symsots | miN. [ TYP. [ max. | min. | TYP. | mAax. J uNiTS | vpp [ NOTES
CLOCKED
OPERATION 325 | 1000 325 1300 5
N . ns
Carry out Line PHL™tPLH 125 250 125 500 ns 10
Propagation Delay Time
) 400 | 1200 400 | 1600 ns 5
Decode Out Lines 200 | 400 200 | 800 | ns 10
) _ 85 300 85 340 ns 5
Carry OutLine | tTHL=tTLH 50 | 100 50 | 200 | s 10
Transition Time
) 300 900 300 | 1200 ns 5
DecadeOut Lines 125 | 250 125 | s00 | ns 10
Minimum Clock twr =t 250 500 250 830 ns 5
Pulse Width WL™'WH 85 170 85 250 ns 10
Clock _ 15 15 us 5
A.C. Rise & Fall Time tCL=tiCL 15 5 | us 10
Clock Enable 350 175 700 175 s | 5
Set Up Time 150 75 300 75 ns 10
Maximum Clock f 1 25 0.6 25 MHz 5
Frequency CL 3 5 2 5 MHz 10
Input Capacitance C 5 5 pF Any input
RESET OPERATION
. _ 300 900 300 | 1200 ns 5
Carry QutLine | tpyy =tpi H 125 | 250 125 | 500 | s 10
PropagationDelay Time
) _ 500 | 1250 500 | 2500 ns 5
Decade OutLine | oy “tpLH 200 | 400 200 | 800 | ns | 10
Minimum Reset 150 300 150 600 ns 5
Pulse Width 75 150 75 300 ns 10

Typical Characteristics

6 -
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.
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RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4023A

Triple 3-Input “NAND" Gate

Features . Package

@® POWER SUPPLY OPERATING RANGE +3VDC TO +15VDC
See CMOS Packaging Section 5 for complete package infor-

@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY VOLTAGE mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

@ SINGLE POWER SUPPLY OPERATION
See package outline Code 1U and Code 9V.

@ EFFECTIVE STATIC CHARGE PROTECTION

Description Truth Table
INPUTS OUTPUT
The HD-4023 is a small scale CMOS integrated circuit 0 X X 1
providing the system designer with basic gate building blocks
for configuring more complex logic functions. The CMOS X 0 X 1 LOGIC “1"—Vpp
technology and design parameters employed result in low
quiescent power dissipation, high noise immunity, nearly X X 0 1 LOGIC “0"— Vgg
symmetric output rise and fall times, and wide power supply 1 1
operating voltage range. ! 0
X =DON'T CARE
Circuit Diagram Connection Diagram
+VDD
J ] 1 Vpp—{ 14

—IP r—'P I_P OUTPUT
INPUT O J—

INPUT O *-

INPUT o-l J_
5 10

Uy
=

<
o
w
[op]
.

— Vss 8

~




Specifications

ABSOLUTE MAXIMUM RATINGS
Power Supply Voltage Range, Vpp - Vs§

Voltage at any Pin
Storage Temperature Range

-0.5VDC to +15VDC
Vss -0.3VDC< Vpin< Vpp +0.3VDC
-659C to +1500C

Power Dissipation per Package HD-4023A-2 200mW
Operating Temperature Range: HD-4023A-9 -550C to +1250C
-400C to +859C
ELECTRICAL CHARACTRISTICS (STATIC)
HD-4023A-2
-550C +250C +1250C CONDITIONS
PARAMETER | sym.I min.Trve. T max fmn.[rve.] max | min. vve-Tmax.] units| vpp]  nNoTES
L 10 pA 10 | ViL=Vss
Input Leakage
lIH 10 pA 10 | ViH=VpD
' ' v 15 15 | 2.25 14 v 5 |Von > 3.6vDC
Naise Immunity NL T 30 30 | 45 29 v | 10 |vgy27.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 225 15 v 5 | VoL <.95VDC
NH 1 29 30 | 45 3.0 v | 10 |vgL<29vDC
01 0 | .01 .05 v 5 | ViH=VpD
D.C.
vou 01 0 | .01 | v | 10]ig=-0a
Output Voltage
v 4.99 499 5 4.95 \ 5 [ViL=Vss
OH | 999 999 | 10 9.95 v | 10]ig=0a
Quiescent Power | .05 .001 | .05 3 MA 5
Supply Current 0D .10 001 | .10 6 | ua | w0
o | ¥ 25| 5 175 mA | 5 |VgL=.5VDC
Output Drive 62 5| 6 35 mA | 10 | vgL=.5VDC
Current | -31 25| -5 -175 mA | 5 |von=-4s5vDC
OH Y 75 -6 |-12 -4 mA | 10 | Vgu=9.5vDC
Input Capacitance 5 pF
HD-4023A-9
-400C +250C +850C CONDITIONS
PARAMETER | sym.] minTrve.max [ min. T rve. max ] min.] Tve.T max ] units [ vpp]  NOTES
I8 10 pA 10 [ ViL=Vss
Input Leakage
I1H 10 pA 10 |VIH=VDD
. . v 15 15 | 2.25 14 v 5 |VoH > 3.6VDC
Noise Immunity NL T 30 30 | 45 29 vV | 10 {vgy>1.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 2.5 15 v 5 |voL <.95VDC
NH 1 59 30 | 45 3.0 v | 10 |vgL<29voC
D.C. VoL .01 0 .01 .05 v 5 [VIH=VDD |
01 0 | .01 .05 v 10 |1g=0A |
Output Voltage |
v 4.99 499 | 5 495 v 5 [V)L=Vss |
OH | 999 9.99 | 10 9.95 v | 10]1g=0A |
Quiescent Power | .005 5 15 HA 5 !
Supply Current 0D 005 | 5 30 | ua | 10 w
loL 145 2| 5 .095 mA | 5 |VgL=.5vDC ‘
Output Drive 3 .25 .6 2 mA 10 | VgL =.5vDC
Current | -.145 -12 | -5 -.095 mA | 5 |Vvgn=4s5vOC
OH | _35 -3 |-12 -2 mA | 10 |Vvgn=95VDC
Input Capacitance 5 pF ‘




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta = 259C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

A.C.

HD-4023A-2 HD-4023A-9
PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS Voo NOTES
. 50 75 50 100 ns 5
PLH % 40 25 50 ns 10
Propagation Delay
50 75 50 100 ns 5
tPHL 25 40 25 50 ns 10 Ref. to Switching
Time Definitions
¢ 75 100 75 125 ns 5 Ta = 259C
TLH 40 60 40 75 ns 10
Transition Time
t 75 125 75 150 ns 5
THL 50 75 50 100 ns 10

NOTE:

1.

VNH. VNL is defined as the maximum voltage change from an ideal 1" or 0" input level that the

circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL POWER DISSIPATION

vs. INPUT FREQUENCY

108 F
Ta =250 /f
104 74
v A
V4
VDD = IUV , /
s W \;I/r/T’J/
r.:: _ o 27
2= LN
= y
£2 2 f AL, - v
§ a y 4 II
2d A
= yl Vi
10 2L 2
A7
: Z/ CL = 15pF e _|
15 CL =50pF = == - —
V4
w4
y
103 104 108 106 107 108
Input Frequency f (Hz)
Switching Time Definitions and Conditions
—»| 20ns |&— —ol 20ns |e— Vpp
90°% 90% +
50% 50% Vpp-Vss OUTPUT
INPUT 10% 10 v
o —— ¥ INPUT —e-O
tPHL PPLH
— - nd - PULSE G
OUTPUT 90% 90% K3 GENERATOR Vgs
50% 50% Vpp-Vss
10% 10% ' =
—*| THL [ —*| 'TLH [e—




RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4024A

7-Stage Binary Counter

Features Connection Diagram
“Be ?
@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ i
LOW QUIESCENT POWER DISSIPATION et B o
U 1 |
@ MSI COMPLEXITY-SEVEN MASTER/SLAVE FLIP- ' . ”
FLOPS WITH ASSOCIATED BUFFERING ON A SINGLE — &
CHIP RESET 2 15 a,
® FULLY STATIC OPERATION - a
® BUFFERED RESET INPUT FOR LOW CAPACITANCE - o
AND HIGH NOISE IMMUNITY 13 o
® CLOCK RATE 7MHz(typ.) Vpp-Vgg = 10V vas v
Description Package
The HD-4024 is a 7-stage binary counter. Input pulse See CMOS Packaging Section 5 for complete package infor-
shaping and reset buffering are provided on chip. Applica- mation. This device is available in Ceramic Dual in-Line and
tion of a high logic level to the reset input resets all counter Flat Packs.
stages to “‘zero”’. The counter advances one count during the
negative going transition of the input pulse. See package outline Code TU and Code 9V.
Logic Diagrams
Vol Vo2 Vo3 Vo4 Vo5 Vo6 Vo7
Vop  Vss 12 1 9 8 5 4 3
14 7
¢
s — o 0 03 04 05 05 4
o— FIF-1 F/F-2 FIF-3 F/F-4 F/F-5 F/F-6 FIF-7
INPUT = = - = — — —
PULSES — [0} a2 a3 04 Qs 0g 07
LI Ty R R R R R R
2
RESET [ E
INPUT
PULSE
SHAPER
¢ & * —o M
(4 MASTER @  SLAVE INPUTS TO
SECTION SECTION 2ND STAGE EQUATIONS FOR STﬁGES 2707
) 0 Gy 0z ouT = (0201} R),
03 0uT= (53)(01)(02)(6)@)‘
é 3 Q4 QuT = 164)(01)(&2)(03)(6)(E)A
RESET ADQ {>c . 05 ouT - (@5)(01)(02)(3)(Qg) ()R]
® 3 J>°-O 06 0uT = (B61101)(02)(03)(04) (05) (B) 7]
‘ 0q0UT= Q7 ouT = (Q7)(Q1)(Q2)(Q3)(Q4)(Q5)QG) (P)(R)
76l Af@ni@) R
® R = HIGH DOMINATES (RESETS ALL STAGES) | STAGE 1 LF'
A ACTION OCCURS ON NEGATIVE GOING ) @

TRANSITION OF INPUT PULSE.



Specifications

ABSOLUTE MAXIMUM RATINGS
Power Supply Voltage Range, Vpp - Vss
Voltage at any Pin
Storage Temperature Range

-0.5VDC to +15VDC

Vg5 -0.3VDC < Vpjp < Vpp +0.3VDC
-650C to +150°C

Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4024A-2 -550C to +1250C
HD-4024A-9 -400C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4024A-2
-550¢C +250C +1250C
PARAMETER sym. | min. | TYP. | max. | min. | Typ. | max. | wmin. | TYp. | max. | units | vpp | NOTES
Input Leakage 1] 10 pA
VaL 15 15 2.25 14 v 5 | vp=08
Noise Immunity 3 3 45 29 Vv 10 | vg=10
(All Inputs) v 14 15 | 2.5 15 v 5 | vg=42
NH 29 3 4.5 3 v 10 | vg=9.0
0.31 0.25 0.5 0.175 mA 5
N-Channel | IpN | ¢, 05 1 035 mA 10
D.C. | Output Drive Current
-0.19 -0.15 | -03 -0.105 mA 5
P-Channel 0P | _gas 035 | -07 025 mA 10
Quiescent Device | 5 0.3 5 300 MA 5
Current L 10 05 10 600 uA 10
Quiescent Device P 25 1.5 25 1500 uW 5
Dissipation/Package D 100 5 100 6000 MW 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | o001 0.05 v 10
Output Voltage
. 499 499 5 495 v 5
High Level | VoH | g'gg 999 | 10 9.95 v 10
HD-4024A-9
-400C +250¢ +850C
PARAMETER sym. | min. | Tye. | max | wmine | otyp. [ max. | win. | TYP. | max. | uniTS| vpp | NOTES
Input Leakage Iy 10 pA
VAL 15 15 2.25 14 v 5 | vg=08
Noise Immunity 3 3 45 29 v 10 | vg=1.0
(All Inputs) v 14 15 225 15 v 5 | vp=42
NH 29 3 45 3 v 10 | Vp=9.0
) 0.15 0.12 05 0.095 mA 5 | Vg=05
N-Channel | IpN | ¢33 0.25 1 0.2 mA i 10 | Vg=05
D.C.| Output Drive Current
-0.145 -0.12 | -03 0.095 mA 5 | Vg=45
P-Channel 0P | o3 025 | -07 02 mA | 10 | vg=95
Quiescent Device | 50 0.5 50 700 MA 5
Current L 100 1 100 1400 | uwA 10
Quiescent Device 250 25 250 3500 MW 5
Dissipation/Package 1000 10 1000 14000 | uw 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 o | oo1 005 | v 10
Output Voltage
. 4.99 4.99 5 495 v 5
HighLevel | VOH | ggg 999 | 10 9.95 v 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =25°C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4024A-2 HD-4024A-9
PARAMETER SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. | UNITS | Vpp
INPUT OPERATION
. . 175 350 175 400 5
Propagation Delay Time | tpyy, tPLH 80 125 80 150 :: 10
L. . 175 225 175 250 ns 5
Transition Time tTHL, tTTLH 80 125 80 150 ns 10
Minimum Input t N 200 330 200 500 ns 5
Pulse Width WL, TWH 140 126 140 165 ns 10
A.C. | InputPulse 40 15 15 Ms 5
"] Rise & Fall Time tf0 10 10 us 10
Maximum Input f0 1.5 25 1 25 MHz 5
Pulse Frequency 4 7 3 7 MHz 10
Input Capacitance Ci 5 5 pF
RESET OPERATION
‘ . 5 700 500 | 80 5
Propagation Delay Time tPHL(R) 223 350 250 403 :z 10
Minimum Reset @ 375 500 375 600 ns 5
Pulse Width WH(R) 200 | 300 200 | 350 ns 10
Typical Characteristics
108 e
L
Ta = 259C
10°
=
3
1) 23
=10 7
& -
Zi
<103 8
s 2
§- R\ A
S 102 NSt D Voo
g =
o >
e z
-
10 CL = 15pF
— — — Cp =50pF
Lot | |
1 I
103 104 105 106 107

Input Frequency (f @) - Hz



RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4025A

Triple 3-Input “NOR" Gate

Features Package

@® POWER SUPPLY OPERATING RANGE +3VDC TO

+15VDC.
See CMOS Packaging Section 5 for complete package infor-
® NOISE IMMUNITY TYPICALLY 45% OF SUPPLY mation. This device is available in Ceramic Dua: {n-Line and
VOLTAGE. Flat Packs.
® SINGLE POWER SUPPLY OPERATION. See package outline Code 1U and Code 9V.

@® EFFECTIVE STATIC CHARGE PROTECTION.

Description Truth Tabhle
INPUTS OUTPUTS
HD-4025 is a small scale CMOS integrated circuit providing 0 0 0 1
the system designer with basic gate building blocks for A
configuring more complex logic functions. The CMOS X X ! 0 LOGIC ™" — Vpp
i i 1 X 0
tec.hnology and design par.amete'rs employ‘ed resglt in low X LOGIC “0" —> Vgs
quiescent power consumption, high noise immunity, nearly 1 X X 0
symetric output rise and fall times and wide power supply
operating range.
X = DONT CARE
Circuit Diagram Connection Diagram
Vbp
’__J 1 Vpp— 14
INPUT O—¢ P
—] 2 13
INPUT O— - P 3
— 2
INPUT O P
T— :}_C%TPUT 4 n
B ¢ L 5 10
—| N —I N N
1 '}

<
7]
7]

~




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vss -0.5vVDC to +15VDC
Voltage at any Pin Vss -0.3VDC < Vpjp < Vpp +0.3VDC
Storage Temperature Range -659C to +150°C
Power Dissipation per Package 200mW
Operating Temperature Range: HD-4025A-2 -550C to +1250C
HD-4025A-9 -409C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4025A-2
-550C +250C +1250C CONDITIONS
PARAMETER | sym.| min.JTve. ] max min.Jrve. [ max | min. ] Tve. ] max ] units| vgp]  NOTES
nL 10 pA 10 | ViL=Vss
Input Leakage
IIH 10 pA 10 | ViH=VDpD
4 A v 15 15 | 225 1.4 v 5 |VgH > 3.6VDC
Noise Immunity NL I 30 30 | 45 29 v | 10 |vgn>7.2vDC
Clock, Data Inputs
See Note 1 v 14 15 | 2.2 15 vV | 5 |vgL<.95vDC
NH T 29 30 | 45 3.0 v | 10 |vgL<29voc
v .01 0 .01 .05 Vv 5 [ViH=Vpp
oL 01 0 | o s | v | 10]ig=0a
D.C.| Output Voltage
v 4.99 499 | 5 4.95 v 5 | VL= Vss
OH | 999 999 | 10 9.95 v | 10]ig=0a
Quiescent Power | .05 .001| .05 3 HA 5
Supply Current oo 10 001 .10 6 | ua | 10
oL | %8 4| 1 28 mA | 5 [vgL=.4voc
Output Drive 11 9 | 25 65 mA | 10 [vgL=.5vDC
Current | -62 -5 | -2 -35 mA | 5 |Vgn=25vDC
OH 1 _62 N _35 mA | 10 | VgH=9.5VDC
Input Capacitance 5 pF
HD-4025A-9
-400¢ +250C +850C CONDITIONS
PARAMETER | sym.| min [ Tve. ] max [min [rve [ max v rve.Jmax }units [ vpp] nNoTES
liL 10 pA 10 [ ViL=Vss
Input Leakage
'tH 10 pA | 10 |Vin=Vpp
A . v 15 15 | 2.25 14 v 5 |VgH23.6vDC
Noise Immunity NL1 30 30 | 45 29 v | 10 |von27.2vDC
Clock, Data Inputs
See Note 1 VNH 14 15 | 2.25 15 v 5 | VgL <.95vDC
2.9 3.0 | 45 3.0 v 10 | vgL <29vDC
v 01 0| .01 .05 v 5 |ViH= VoD
oL 0 o | .o ] v | w0|ig=0a
D.C. | Output Voltage
v 4.99 499 | 6 4.95 \' 5 | ViL=Vss
OH | 999 9.99 | 10 9.95 v | 10]ig=0a
Quiescent Power | 0.5 .005 [ 05 15 HUA 5
Supply Current DD 5 .005 5 30 UA 10
oL | 8 3| 1 24 mA | 5 |vgL=.4voc
Output Drive a2 6 |25 .48 mA 10 | VgL =.5VDC
Current on | -3 | =2 -24 mA | 5 |vgn=25vDC
-3 -5 | 1 -2 mA | 10 | vgu=95vOC
Input Capacitance 5 pF




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta = 259C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

A.C.

HD-4025A-2 HD-4025A-9
PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS Vobp NOTES
35 95 35 120 ns 5
{PLH 25 a5 2 65 s 10
Propagation Delay
¢ 35 50 35 80 ns: 5 o
PHL 25 40 25 55 ns 10 Ref. to Switching
>  Time Definitions
65 175 65 300 ns 5
'TLH 35 75 35 125 ns 10
Transition Time
65 125 65 200 ns 5
THL 35 70 35 115 ns 0 | )

NOTE:

1.

VNH. VNL is defined as the maximum voltage change from an ideal **1’* or 0"’ input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL POWER DISSIPATION
vs. INPUT FREQUENCY

10° T
M £
Ta - 250
A - 250C 7
104 {’ z
y AP
A }
Vi - 10V VVAV4
SR S YA V4
é::’A V77
%31 _1' N _
ST 2 /évﬂﬂ =5V
§f > AL
s A 4
10 2L 4
77
N CL = 50pF = == =
V4
108 104 105 106 107 108

Input Frequency f (Hz)

Switching Time Definitions and Conditions

—»| 20ns |e— —»| 20ns |e— iVDD
90°% 90°% +
50% 50% Vpp-Vss INPUT OUTPUT
INPUT 10% 10% Y
' t PULSE )] I
—l PHL | ol PLH e GENERATOR CL
ouTPUT 8% 90% 1 Vss T
50% 50% Vpp-Vss
10% 10% v =
—>[ tTHL |¢— —»| ITLH |e—




SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4027A

Dual J-K Master-Slave Flip-Flop

Features Connection Diagram
@®CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION
@FULLY STATIC OPERATION SET, TVDD
@INDEPENDENT SET AND RESET 3 16
j, 10 15 o
®BUFFERED OUTPUTS L 1
Ky I F/F1
.. 13 14 =
Description CLOCKy 0,
RESET, 12 |
The HD-4027 consists of two “J-K” flip-flops with inde-
pendent clock, set, and reset inputs. Buffered Q and Q out-
puts are available from both flip-flops. SET, 7
Flip-flop state changes are synchronous with a positive go- J9 ) I 1 Q
ing clock signal. Setting or resetting either flip-flop occurs K, 5 2
when a “high” is applied at its respective set or reset input. 2 FIF2
3 2 =
CLOCKZ 02
Package
RESET, 4 ‘8
See CMOS Packaging Section 5 for complete package infor- Vss
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.
See package outline Code 1W and Code 9L.
Truth Tabhle
PRESENT STATE NEXT STATE
INpUTS | ouTPuT| CLA OUTPUTS
JIK|S|R Q al a
11 X|0]0 0 |10
X]0]0]|0 1 1 1]0
0| X|0}0 0 | 0]
Xf1]0|0 1 1 0]1
X|X|0jo0 X ~_ -=«—NO CHANGE
X|X|1]0 X X 110
X X10]1 X X 0]1
X| X111 X X 111

Where:  1=HIGH LEVEL 0=LOW LEVEL



Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp-Vss
Voltage at any Pin

Storage Temperature Range

Power Dissipation per Package
Operating Temperature Range:

HD-4027A-2
HD-4027A-9

-0.5VDC to +15VDC

Vgg -0.3VDC < Vpj, < Vpp +0.3VDC

-659C to +150°C
200mW

-550C to +1259C
-40°C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

D.C.

D.C.

HD-4027A-2
-550C +250C +1250C
PARAMETER SYM. MIN. TYP. | MAX. MIN. TYP. MAX. MIN. | -TYP. MAX. | UNITS | Vpp NOTES
Input Leakage 1] 10 pA Any Input
VNL 15 1.5 2.25 14 Vv 5 Vg =08
Noise Immunity 3.0 3 45 29 Vv 10 Vp=1.0
(All Inputs) v 1.4 1.5 2.25 15 Vv 5 Vg =4.2
NH 29 3 45 3.0 v 10 | vg=90
0.63 0.5 1 033 mA 5 Vg =05V
N-Channel BN | s 1 25 0.7 mA 10 | Vg=05V
Output Drive Current
-0.31 -0.25 -0.5 -0.175 mA 5 Vg =45V
P-Channel 0P | o8 065 | -13 -045 mA | 10 | vg=95V
Quiescent Device | 1 0.005 1 60 uA 5
Current L 2 0.005 2 120 MA 10
Quiescent Device P 5 0.025 5 300 w 5
Dissipation/Package D 20 0.05 20 1200 w 10 v
0.01 0 0.01 0.05 ' 5
Low Level | VoL 0.01 o | oo 005 | V 10
Output Voltage
- 4.99 4.99 5 4.95 Vv 5
High Level | VOH | ggg 999 | 10 9.95 v 10
HD-4027A-9
-40°C +250C +850C
PARAMETER SYM. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. ] UNITS | Vpp NOTES
Input Leakage Iy 10 pA Any Input
VNL 1.5 15 2.25 14 Vv 5 Vp=08
Noise Immunity 3.0 3 4.5 29 % 10 | vg=10
(All Inputs) v 14 1.5 2.25 1.5 " 5 Vp=4.2
NH 29 3 45 3.0 v 10| vg=90
. 0.3 0.3 1 0.24 mA 5 Vo=05
N-Channel N | 072 06 | 25 05 mA | 10 | vg=05
Output Orive Current
-0.17 -0.14 -0.5 -0.063 mA 5 Vp=45
P-Channel 'oF | o4 033] -13 027 mA | 10 | vp=-95v
Quiescent Device | 10 0.01 10 140 MA 5
Current L 20 0.05 20 280 MA 10
Quiescent Device P 50 0.05 50 700 W 5
Dissipation/Package D 200 0.5 200 2800 MW 10
0.01 0 0.01 0.05 v 5
LowLevel | VoL 0.01 0 | oo 005 | v 10
Output Voltage
. 499 4.99 5 4.95 v 5
High Level | VOH | ggg 999 | 10 9.95 v 10




Specifications

ELECTRICAL CHARACTERISTICS (DYNAMIC)
TA =250C, Cp = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

A.C.

HD-4027A-2 HD-4027A-9
PARAMETER SYMBOL MIN. | TYP. MAX. | MIN. | TYP. | MAX. | UNITS| Vpp
. . tPHL, 150 300 150 400 ns 5
Propagation Delay Time PLH 75 110 75 150 ns 10
- tTHL, 75 125 75 250 ns 5
Transition Time tTLH 50 70 50 140 ns 10
Minimum Clock twi, 165 330 165 500 ns 5
Pulse Width tWH 65 110 65 165 ns 10
Clock tCL, 15 15 s 5
Rise & Fall Time tCL 5 5 Ms 10
. 70 150 10 200 ns 5
Set Up Time 25 | 50 25 | 15 s |10
Maximum Clock fcL 1.5 3 1 3 MHz 5
Frequency (Toggle Mode) 4.5 8 3 8 MHz 10
Input Capacitance Cy 5 5 pF
SET & RESET
OPERATION
. . tPHL(R) 175 225 175 350 ns 5
Propagation Delay Time PLH(S) 75 110 75 150 ns 10
Minimum Set and tWH(S) 125 200 125 300 ns 5
| Reset Pulse Widths tWL(R) 50 80 50 120 ns 10

Typical Characteristics

[ AMBIENT TEMPERATURE (Tp) = 25°C
= INPUT =t = 20ns
104 IR RIIEE ,
= D~
z LOAD CAPACITANCE (C|) = 15pf | | 4 D!
| =
- "/' VDD 5
EI-‘IOS 2 ’r/JVDD_5
£ 50p F +1p A
>
8 /P'S>/'< 15pF
5 102 A
Q. £
8 7
5 " zd
2 0 | Ln
Pl
s
1
102 103 104 109 106 107

Input Frequency (f1) — Hz

@




RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4028A

BCD-to-Decimal Decoder

Features Connection Diagram
® CMOSTECHNOLOGY FOR HIGH NOISE IMMUNITY 16 Voo
3BIT UFFERED
AND LOW QU!ESCENT POWER DISSIPATION BINARY ? gcTAL
INPUTS DECODED
® MSICOMPLEXITY — A COMPLETE BCD TO DECIMAL OUTPUTS
DECODER WITH OUTPUT BUFFERING 10— A ? —1 (10F 8)
@® BCDTO DECIMAL OR BINARY TO OCTAL DECODING 22
2 o 13—{8 S BUFFERED
escription BCOD 41— DECIMAL
s s | ([ eceeer
The HD-4028 is a BCD - decimal decoder or hinary to octal 12—c 6}—7 (10F10)
decoder. Application of BCD at inputs A, B, C, and D will 14
result in 1 of 10 outputs being decoded as defined in the truth n—o 8fh—19
table. Octal code will be decoded at outputs 0 to 7 with a 3- S5 /
bit binary code applied to inputs A, B, and C and input D ;
held “low”. An output, when decoded, will be ““high” with M
ali other outputs “low". *
Package Truth Tahle
DCBAJD1 2345867839
0000t 000DO0OCO0GOCODOO
See CMOS Packaging Section 5 for complete package infor- 000 1/01000000GC 0
mation. This device is available in Ceramic Dual In-Line and 0010/001000000°0
Flat Packs. 001 1/000 1000 0 0 0] where: 1=High Level
0 100{00001000T00 0= Low Level
. 0101/00000 10000
See package outline Code 1W and Code 9L. o1 10looo00o00 1000
011 1(0000000T100
1000(0000CO00O0O0TO0T10
100 1{0000000O0GCOCO11

Logic Diagram

A 10 O o >0— Mzz

CIZO_W g )__Do_¢|>—oss
e ¢
DIIo—ﬂ—-Do—q»—-Do—o )D D 547




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp -'Vss

Voltage at any Pin

-0.5VDC to +15VDC

Vgg -0.3VDC < Vpin < Vpp +0.3VDC

Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4028A-2 -550C to +1250C
HD-4028A-9 -400C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4028A-2
-550¢C +250C +1250¢C
PARAMETER sym. | omine [ rve [ omax | owinc [ oTye. | maxc | owmine | TYP. | mAX. | UNITS | vpp | NOTES
Input Leakage I 10 pA Any Input
v 15 15 2.25 14 v 5 | vg=095
Noi 4 NL 3.0 3 45 2.9 v 10 | Vg=29
oise Immunity
(All Inputs) v 14 15 | 225 15 v 5 | vg=36
NH 29 3 45 3.0 v 0 | vg=72
0.75 0.6 1.2 0.45 mA 5 | vg=05
N-Channel | IpN 15 12 | 24 0.9 mA 10 | Vp=05
D.C.| Output Drive Current
o Channel | 97 -045 | -09 -0.32 mA 5 | Vg=45V
@ 0 14 -095 | -19 -0.65 mA 10 | vg=95V
Quiescent Device | 5 0.5 5 300 UA 5
Current L 10 1 10 600 WA 10
Quiescent Device P 25 2.5 25 1500 uw 5
Dissipation/Package D 100 10 100 6000 | uw 10
Low Level v 0.01 0 0.01 0.05 v 5
ow Leve ot 0.01 0 0.01 0.05 Vv 10
Output Voltage
4.99 4.99 5 4.95 v 5
HighLevel | VOH | g'gg 999 | 10 9.95 v 10
HD-4028A-9
-40°C +259C +850¢
PARAMETER SYM. | MIN. [ TYP. | MAX. | MIN. | TYP. | MAX. | MIN.| TYP. | MAX.| UNITS |vpp| NOTES
Input Leakage I 10 pA Any Input
VaL 15 15 2.25 14 v 5 | vg=095
Noise Immunity 3.0 3 45 29 v 10| vg=29
(All Inputs) v 14 15 2.25 15 v 5 | Vg=36
NH 2.9 3 45 3.0 v 10| vg=12
) 0.35 0.3 1.2 0.25 mA 5 | vg=05V
N-Channel -} IpN- | 57 06 | 24 05 mA |10 | vg=-o0sv
D.C.| Output Drive Current
] -0.32 -022 | -09 -0.18 mA 5 | vg=45v
P-Channel 0P | 065 048 | -19 04 mA | 10 | vg=95V
Quiescent Device | 50 5 50 700 MA 5
Current L 100 10 100 1400 | pA 10
Quiescent Device 250 25 250 3500 uW 5
Dissipation/Package 100 100 1000 14000 uw 10
0.01 0 0.01 0.05 v 5
Lowlevel | VoL 0.01 0 0.01 0.05 v 10
Output Voltage
) 499 4.99 5 4.95 v 5
HighLevel | VOH | gigg 993 | 10 9.95 v 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =259C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

A.C.

HD-4028A-2 HD-4028A-9
PARAMETER SYMBOL min. | Tve. | max. | mino | Ty | max. | units | vop | noTES
4 , tPH L, 250 | 480 250 | 700 ns 5
Propagation Delay Time | "' 100 | 180 00 | 290 | s 10
. . tTHL. 60 150 60 300 ns 5
Transition Time TLH 30 75 30 150 ns 10
Input Capacitance Cy 5 5 pF Any tnput



SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4029A

Presettable Up/Down Counter

Features Connection Diagram
JAM INPUTS
. PRESET e A

@® CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY BASLEL 23 4 VoD

AND LOW QUIESCENT POWER DISSIPATION oy in v
@ MS! COMPLEXITY — A 4-BIT COUNTER WITH sl (9 >0 0y

ASSOCIATED CONTROL AND CARRY “LOOK” AHEAD N

11)Q;

CIRCUITRY wan! o | surrenes
@ FUNCTIONAL FLEXIBILITY — BINARY/BCD DECADE, PO R

UP/DOWN COUNTING, MULTI PACKAGE SYNCHRONOUS om0l

OR RIPPLE OPERATION s
@ LOADABLE TO ANY DESIRED STATE otk 15 o caay our

(8)+V53

Description Truth Tables

The HD-4029 is a four stage counter capable of counting up
or down in either binary or BCD decade modes. Levels pre-

set on the Jam inputs are loaded into the counter asynchro- (L | CLOCK [TE [PEJ JJQ | @
nously with the clock when the Preset Enable input is “high". e X x{oflojo}
"Look ahead” carry capabilities are provided to facilitate v o 1 1Tl xlala
high speed operation where two or more HD-4029's are x T 1 T
used in parallel. tL —
_ 1 o1 {x]ajanc
The counter toggles one count on the positive going clock U= T x111xlal anc
input when the carry input and preset enable inputs are NC - No Change
“low”. If either carry input or preset enable are “high” TE - Toggle Enable
clocking is inhibited. X — Don't Care
The carry out signal is normally high, going low for one
clock cycle under the following conditions providing the _
Carry Input signal is low: (L CLOCK T; POE ‘l'] g ?
The counter has reached its maximum count in the PE X p
“Up” mode. —gt  al— L o1 ]x]a]a
The counter has reached its minimum count in the cL X ot E
“Down” mode. 5 L ||| xfa]anc
B T Ixlilxlaelan
The carry input signal functions as a clock enable permitting

. NC — No Change
the counter to toggle only when “low”. If the carry input TE — Toggle Enable

is not used it must be tied to Vgg. X - Don't Care

Operating modes for the HD-4029 are selected as follows:
Binary/Decade input “high” Binary Counter

Binary/Decade input “low" Decade Counter CONTROL | LOGIC
U /D H uh' hn “U " C INPUT LEVEL ACTION
p/Down input “hig p™ Lounter BIN/DEC 1 | BINARY COUNT
Up/Down Input “low” “Down" Counter (8/D) 0 | DECADE COUNT
UP/DOWN 1 |UPCOUNT
Packaage (u/o) 0 | DOWNCOUNT
g PRESET
ENABLE 1 |JAMIN
. . . (PE) 0 {NOJAM
See CMOS Packaging Section 5 for complete package infor- N0 COUNTER
mation. This device is available in Ceramic Dual In-Line and CARRY IN ADVANCE AT POS
Flat Packs. ' o 1 CLOCK TRANSITION
(ECNL/?BCLKE) 0 | ADVANCE COUNTER
See package outline Code 1W and Code 9L. AT POS CLOCK

TRANSITION




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vss
Voltage at any Pin

-0.5VDC to +15VDC
Vgs -0.3VDC < Vpi, < Vpp +0.3VDC

Storage Temperature Range -650C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4029A-2 -550C to +1259C
HD-4029A-9 -400C to +85°C !
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4029A-2
-550C +250C +1250C
PARAMETER sym. | MIN.| TYP. | mAXx. | min. | TYP. | MAX. | MIN. | TYP. | MAX. | UNITS | vpp | NOTES
Input Leakage 1] 10 pA Any Input
VAL 1.5 15 2.25 14 v 5 vg=038
Noise Immunity 3 3 45 29 v 10 | vg=10
(All Inputs) v 14 1.5 2.25 1.5 \ 5 Vg =4.2
NH 29 3 4.5 3.0 v 10 | vg=90
05 0.4 0.8 0.28 mA 5 vg=05 Q
0.74 0.6 1.2 0.42 mA 10 | Vg=05 Outputs
N-Channel IpN
0.1 0.08 | 0.6 0.06 mA 5 Vo=05 Carry
0.4 032 | 0.64 0.22 mA 10 | Vo=05 Output
D.C.| Output Drive Current
-0.18 -0.12 | -0.24 -0.08 mA 5 Vp=45 Q
-0.3 -0.2 -04 -0.14 mA 10 | Vg=95 Outputs
P-Channel 1pP
-0.09 -0.06 | -0.12 -0.04 mA 5 Vg=45 Carry
-0.15 -0.1 -0.2 -0.07 mA 10 | vg=95 Output
Quiescent Device | 5 0.3 5 300 MA 5
Current L 10 05 10 600 uA 10
Quiescent Device p 25 15 25 1500 | MW 5
Dissipation/Package D 100 5 100 6000 MuW 10
0.01 0.01 0.05 v 5
Low Level | VoL 0.01 0.01 005 | v 10
Output Voltage
) 4.99 4.99 5 4.95 v 5
High Level  |VoH | gqq 999 | 10 9.95 v 10
HD-4029A-9
-400C +250C +85°C
PARAMETER SYM. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | mIN. | TYP. | MAX. | uNITS | vpp | NOTES
Input Leakage 1y 10 pA Any Input
™ 1.5 15 2.25 14 % 5 Vg =08
Noise Immunity 3.0 3 45 29 v 10 vg=10
(All Inputs) v 14 15 2.25 1.5 Y 5 Vg=4.2
NH 2.9 3 4.5 3.0 v 10 | vp=9.0
0.24 0.2 08 0.16 mA 5 Vg=05 @
0.36 0.3 1.2 0.24 mA 10 Vg=05  Outputs
N-Channel IgN
0.05 0.04 | 0.16 0.03 mA 5 Vg=05 Carry
0.19 0.16 | 064 0.13 mA 10 | Vg=05 Output
D.C.| Output Drive Current
-0.07 -0.06 | -0.24 -0.05 mA 5 Vg=45 Q
-0.14 -0.1 -04 -0.08 mA 10 | Vg=95 Outputs
P-Channel IpP
-0.04 -0.03 | -0.12 -0.02 mA 5 Vp=45 Carry
-0.07 -0.05 | -02 -0.04 mA 10 | Vg=95 Output
Quiescent Device | 50 0.5 50 700 uA 5
Current L 100 1 100 1400 | uA 10
Quiescent Device P 250 2.5 250 3500 uw 5
Dissipation/Package D 1000 10 1000 14000 HW 10
0.01 0.01 0.05 v 5
LowLevel | VoL 0.01 0.01 005 | v 10
Output Voltage
) 4.99 4.9 5 495 v 5
High Level | VOH | ggg 993 | 10 9.95 v 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

Ta = 259C, C_ = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4029A-2 HD-4029A-9
PARAMETER SYMBOL MIN. | TYP. | max. | min. | TYP. | max. | uniTs | vgp
CLOCKED
OPERATION
tPHL, 325 | 650 325 | 1300 ns 5
Q Outputs LK 15 | 230 15 | 460 | ns 10
Propagation Delay Time
tPHL, 425 | 850 a5 | 1700 ns 5
Carry Output tpLH 150 | 300 150 | 600 | ns 10
tTHL, 100 | 200 100 | 400 ns 5
0 Outputs tTLH 50 | 100 50 | 200 | s 10
Transition Time
Carm 0 tTHL 200 | 400 200 | 800 ns 5
arry Dutput tTLH 100 | 200 100 | 400 ns 10
Minimum Clock twe. 200 340 200 500 ns 5
Pulse Width twH 100 170 100 250 ns 10
Clock tCL. 15 15 us 5
Rise & Fall Time tiCL 15 15 us 10
. tSHL, 325 | 650 325 | 1300 ns 5
A.C. | Set Up Times tSLH s | 230 M5 | 460 | ns 10
Maximum Clock f 15 25 1 25 MHz 5
Frequency CL 3 5 2 5 MHz 10
Input Capacitance Cy 5 5 pA
PRESET ENABLE
PHL, 325 | 650 325 | 1300 ns 5
Q4 Outputs tPLH s | 230 15 | 460 | s 10
Propagation Delay Time
tPHL. 425 850 425 1700 ns 5
Carry Output PLH 150 | 300 150 | 600 | ns 10
Reset Enable t 115 330 115 660 ns 5
Pulse Width WH 80 160 80 320 ns 10
Preset Enable . 325 | 650 325 | 1300 ns 5
Removal Time rem 115 230 115 460 ns 10
CARRY INPUT
Propagation Delay Time
tPHL. 175 | 350 175 | 700 ns 5
Carry Output PLH 50 | 100 50 | 200 | s 10
Logic Diagrams
N 92 43 Ja
BINARY/ :) g 1{;3 %{
DECADE
9 > 3
1’ E Vgs =8
10— 1 Vpp=16
PRESET
ENABLE
— .
JLE—J PE U] 83?’"
CARRY
M > TE 0y TE 0gf— 7
5 O—
elha ME! &l
A H
ﬁ | _ ;| eyl
UP/DOWN
100———D=
150
cuoce L] »

1
a

14
a3



Waveforms

CLOCK (cL) Hmﬁhmm mmmmmmmmhmmmmnmn
CARRY IN (CL ENABLE)
UP/DOWN
BINARY/DECODE
PRESET ENABLE
a
5
33
Ja
o _I_I"IJJI_FL_I—‘L_ g B W oy
Q.
0
Qq
CARRY OUT r
COUNT | 56|78 10)11]12]13]|14|15[ 9|8 [7] 6 413|2(1(0]0}|15
cock ey U

CARRY IN (CL ENABLE)
UP/DOWN
BINARY/DECADE
PRESET ENABLE |1

-
I
J2
J3
g
PR WS B o T o By Ty B o By B g | r
Q
Q3
Qs
CARRY OUT
COUNT fof1]2]3 s|ef7)8|9ls|7]|6]|5{al3]2}1]0]0]9 7
Typical Characteristics
ms + Pt
[ Ta=250C
b= Input tr = tf = 20ns
105
=
T
£ 1t =
5 SANZF
& ol -
g 108
H |
g £ Voo -
i 3 o T
" 1
[-9
.
10 Load C: (CL) = 15pF 7
@ == C| =50pF ]
[l 1 . 1 1 11
| P FPIfp T TTl
r L] L
1 10 102 103 104

Input Clock Frequency (fgp) — kHz

0



SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4030A

Quad Exclusive “‘OR’'Gate

Features

Package

@ POWER SUPPLY OPERATING RANGE +3VDC TO
+15VDC

@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY
VOLTAGE ‘

@ SINGLE POWER SUPPLY OPERATION

@ EFFECTIVE STATIC CHARGE PROTECTION

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual {n-Line and
Flat Packs.

See package outline Code 1U and Code 9V.

Description

Truth Table

HD-4030 is a small scale CMOS integrated circuit providing
the system designer with basic gate building blocks for
configuring more complex logic functions. The CMOS
technology and design parameters employed result in low
quiescent power consumption, high noise immunity, nearly
symetric output rise and fall times and wide power supply
operating range.

INPUTS | OUTPUT

0 0 0

0 1 1 LOGIC 1" —= Vpp
10 1 LOGIC “0” —= Vgg
1 0

Circuit Diagram

Connection Diagram

4 -66

Vbp Voo
P Ire
INPUT |
1
N iLP. Voo
-L

OUTPUT

Vpp—] 14

>

6

— Vss

~




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC
Voltage at any Pin Vgs -0.3VDC < Vpjp < Vpp +0.3VDC
Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range: HD-4030A-2 -550C to +1259C
HD-4030A-9 -40°C t0 +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4030A-2
-550C +250C +1250C CONDITIONS
PARAMETER | sym. ] min. JTve.[max. Imin. [ rve.] max ] min.]rve T max ] units| vpp]  NoTES
[ITN 10 pA 10 [ V(L =Vss
Input Leakage
IH 10 pA 10 | VIH=VpD
v 15 15 | 2.25 14 v 5 | VgL <.95VDC
Noise Immunity NL T 30 30 | 45 29 v | 10 [vg <29vDC
Clock, Data Inputs
See Note 1 v 14 15 | 2.25 15 v 5 | VgH 2 3.6VDC
NH T 99 30 | 45 3.0 v | 10| vgn27.2vDC
D.C. v .01 0 | .o 6| v 5 | ViH=Vpp
' oL 01 0 | o ] v | 10]ig=0a
Output Voltage
v 4.99 499 | 5 495 v 5 |v)L=Vss
OH I 999 999 | 10 9.95 v | 10|1p=0a
Quiescent Power | 5 .005 | 05 30 UA 5
Supply Current DD 1 .01 1 60 HA 10
oL | 78 5 | 12 45 mA | 5 [vgL=.5vDC
Output Drive 15 12 | 24 9 mA | 10 |vgL=.5vDC
Current | -.45 -3 | -6 =21 mA 5 | Voy =4.5VDC
OH | -g5 65| -13 -45 mA | 10 |vgy=95vDC
Input Capacitance 5 pF
HD-4030A-9
-400C +250C +850C CONDITIONS
PARAMETER | sYM.| miN. [ TYP.[ max. I min.Trve I max | min.TTve. max | units [ vpp|  NoTES
TN 10 pA 10 | VL =Vss
Input Leakage
ItH 10 pA 10 | VIH=VpD
. . v 15 15 | 225 14 v 5 |voL <.95vDC
Noise Immunity NLT 30 30 | 45 2.9 v | 10 |voL<29voc
Clock, Data Inputs
See Note 1 v 14 15 | 225 15 v 5 |vgy > 3.6VDC
NH | 29 3.0 | 45 3.0 vV | 10 |vgy>7.2vDC
v 01 0| .0 0| v 5 |Viy=Vpp
oL 01 0 | .01 6| v | 10lig=0a
D.C Output Voltage -
e v 4.99 499 | 5 4.95 v 5 | VL= Vss
OH | 999 999 | 10 9.95 v | 10[ig=0A
Quiescent Power | 5 .05 5 70 HA 5
Supply Current DD 10 0| 10 190 | ua | 10
™ .35 3 1.2 .25 mA 5 | VgL =.5VDC
Output Drive 70 6 | 24 5 mA | 10 | Vvgy=.5vDC
Current | - -15 | -6 -12 mA | 5 [VgH=45VDC
OH | _45 -32 |13 -25 mA | 10 |Vgn=9.5vDC
Input Capacitance 5 pF




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =250C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4030A-2 HD-4030A-9
PARAMETER SYMBOL TYP. MAX. TYP. MAX. UNITS Vppo NOTES
¢ 100 200 100 300 ns 5
PLH 40 100 40 150 ns 10
Propagation Delay
100 200 100 300 ns 5
A.C. tPHL 40 100 40 150 ns 10 Ref. to Switching
> Time Definitions
¢ 80 150 80 300 ns 5 Ta =259
TLH 30 75 30 150 ns 10
Transition Time
¢ 70 150 70 300 ns 5
THL 25 75 25 150 ns 0 | )

NOTE: 1. VNH. VNL is defined as the maximum voltage change from an ideal ‘1" or 0" input level that the
circuit will withstand before producing an output state change.

Typical Characteristics

TYPICAL PROPAGATION DELAY TYPICAL PROPAGATION DELAY
vs. SUPPLY VOLTAGE 0 vs. LOAD CAPACITANCE
100 1
90 90 i /
Ta= 0
80 \\ 80 AT /
I \\ Ta 2% . ,/ -
o =
§ 5 N IR pd
L \\CL‘WPF % , / Vpp = 10V
< A 1 fw
30 \ >0
Cp = 15pF |
20 0
10 10
0 0
3 5 7 9 n 13 15 17 0 25 50 75 100
Vpg = (Volts) C (pF)
TYPICAL PROPAGATION DELAY
vs. AMBIENT TEMPERATURE TVP\:E/?&:[?T\NFESE%ISEI'\‘PQ\IION
108 =
an Tp = 250 —4
104 {/.
80 —Z 77
70 o Voo = ‘UV\V" 2 Y74
Z 60 3 7 L/',
- S 7175
2 Cy =50pF 2
2 50 V‘E!D = Ial]\/UL s ? 102! f - Vpp = 5V
B L1 §,f’ ) 2z 7
R E L
: | wideZ
£ 77
SAVIA Cp = 15pF e _]
0 AL CL=50pF = = = _]
10 v
s 725 50 475 +100  +125 POR—] w1 0 108
Tp (°C) Input Frequency f (Hz)
Switching Time Definitions and Conditions
—»| 20ns |€¢— —»| 20ns |
Voo
90% 90% + |
50% 50% Vpp-Vss
INPUT
INPUT L 0% 10% 3 _D-— OUTPUT
—» PHL |ee —l PLH | PULSE / Ic
J— L
OUTPUT L 90% 90% 1 ‘ GENERATOR - T
50% 50% Vpp-Vss SS
?ﬂ% 10% ! X
—*| THL |«— —»l TLH |e—




RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4035A

4 Stage with J-K Input and

True/Complement Output Shift Register

Features Connection Diagram
@® CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ v @ I I
m — Voo
LOW QUIESCENT POWER DISSIPATION TRUE/COMP. ] 2 5 wm
@ FULLY STATIC OPERATION K3 1w wa
® J.K SERIAL INPUTS ON FIRST STAGE 14 Topview 13— 04/04
RESET —{ 5 12 ri4
@ PARALLEL/SERIAL INPUT CONTROL cLock ¢ 1 pia
® TRUE/COMPLEMENT OUTPUT CONTROL s 11 10— PI-2
Vss 18 9 PI-1
® BUFFERED OUTPUTS ss
Description Truth Table
The HD-4035 is a four stage shift register capable of parallel
input, serial input via J-K inputs and parallel output.
Data entry mode is controlled by the parallel/serial input.
With P/S high, data is entered via the parallel inputs on the tn - 1 (INPUTS) tn (QUTPUTS)
positive clock transition. Serial data is entered on the CL J K R | Qp-1 Qpn
positive going clock with P/S low.
) . _ o] x o 0 0
The True/complement input, when high, results in display of
the true contents of the register at the outputs. When T/C is _/— 1 X 0 0 1
low, the complement of the register data is displayed.
Th P hen high 9 V f / |x]o o ! 0
e reset input, when high, asynchronously resets all four
flip-flop stage. f 1 0 0 | 0p-11]0Q,-1 JI%GD%LE
 {x |1 o0 1 1
Package
™~ x| x o |aq,-1 Q-1
See CMOS Packaging Section 5 for complete package infor- X X X 1 X 0
mation. This device is available in Ceramic Dual In-Line and
See package outline Code 1U and Code 9V.

Circuit Diagram

PARALLEL

PARALLEL INPUT -1 ?9
SERIAL 7O Dc -
CONTROL (P/S) L 1
L
—_.L
7
X
1
INPUT TO OUTPUT IS: 2 a
1 A) A BIDIRECTIONAL LOW IMPEDANCE
WHEN CONTROL INPUT 1 IS “LOW" 5 OCLOCK
AND CONTROL INPUT 215 "HIGH" J|><‘r
N1 16 J2UT B AN OPEN CIRCUIT WHEN CONTROL
INPUT 115 “HIGH"” AND CONTROL RESET
INPUT 21S “LOW” 5 O W
12 *TG = TRANSMISSION GATE
» o TPUE/COMPLEMENT
) P L L R
TERMINALNO. 16=Vpp  P/S = 0= SERIAL MODE
TERMINALNO.8 =GND  T/C=1= TRUE OUTPUTS
a1 O 2 Q15 O [TYeRH]



A Specifications

ABSOLUTE MAXIMUM RATINGS
Power Supply Voltage Range, Vpp - Vss

-0.5VDC to +15VDC

Voltage at any Pin Vgg-0.3VDC < Vpj, < Vpp +0.3VDC
Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mwW
Operating Temperature Range:  HD-4035A-2 -550C to +1250C
HD-4035A-9 -400C to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4035A-2
-550C +260C +1250C
PARAMETER sym. | min. T orve. T omax. | omine | oTye [ max. ] minc T Tve. T omaxc | units | vpp | NOTES
Input Leakage 1] 10 pA
VaL 15 15 2.25 14 v 5 | vg=08V
Noise Immunity 3 3 45 29 Y 10 | vg=1v
(All Inputs) v 14 15 225 15 v 5 Vg =42V
NH | 29 3 45 3 v 10 | vg=9v
0.01 0 0.01 0.05 v 5
Low Level VoL 0.01 0 | om 005 | v 10
Output Voltage
. 499 4.99 5 495 v 5
High Level VoH | 999 999 | 10 9.95 v 10
Quiescent Device | 5 0.3 5 300 uA 5
D.C. | current L 10 05 10 600 | wA 10
Quiescent Device P 25 1.5 25 1500 MW 5
Dissipation Package D 100 5 100 6000 | uw 10
0.62 0.50 1 0.35 mA 5 | vg=05v
N-Channel oN | 185 125 | 25 0.87 mA | 10 | vg=05V
Qutput Drive Current
-0.31 -0.25 | -05 -0.17 mA 5 | vg=45Vv
P-Channel 0P | o 065 | -13 045 mA | 10 | vg=95v
Input Capacitance Cy 5 pF Any Input
HD-4035A-9
-40°C +250C +859C
PARAMETER sym. | min [ Ty [ max. | minc | otye. | max. | owmin | oTye. | max. |.units | vpp | NOTES
Input Leakage 1y 10 pA
VAL 15 15 2.25 14 v 5 Vg =08V
. ity 3 3 45 29 v 10 | vp=1v
(All Inputs) v 14 1.5 2.25 1.5 v 5 Vg=4.2V
NH | 29 3 45 3 v 10 | vg=9V
0.01 0 0.01 0.05 v 5
Low Level VoL 0.01 0 | oo 005 | v 10
Output Voltage
D.C. . 4.99 4.99 5 495 v 5
High Level VoH | g99 999 | 10 9.95 v 10
Quiescent Device | 50 0.5 50 700 MA 5
Current L 100 1 100 1400 | A 10
Quiescent Device P 250 25 250 3500 uw 5
Dissipation Package D 1000 10 1000 14000 uw 10
0.43 0.35 1 0.24 mA 5 Vp =05V
N-Channel N | 105 085 | 25 0.59 mA | 10 | vg=05V
Output Drive Current
-0.2 -0.18 | -05 -0.12 mA 5 Vg=45V
P-Channel 0P | 056 045 | -031 031 mA | 10 | vg=95v
Input Capacitance Cy 5 pF Any Input




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta =259C, C = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4035A-2 HD-4035A-9
PARAMETER SYM. MIN. | TYP. | MAX. MIN. | TYP. | MAX. | UNITS | Vpp
CLOCKED OPERATION
. . tPLH, 250 500 250 700 ns 5
Propagation Delay Time PHL 100 200 100 300 ns 10
- THL, 100 200 100 300 ns 5
Transition Time TLH 50 | 100 50 | 150 | s 10
Minimum Clock Wi, 200 335 200 500 ns 5
A.C.| Pulse Duration WH 100 165 100 250 ns 10
Clock tCL 15 15 Ms 5
Rise & Fall Time ticL 5 5 I’y 10
= 250 500 250 750 ns 5
J/K Lines 100 | 200 00 | 250 | s | 10
Setup Time
Parallel-In Li 100 350 100 500 ns 5
aratiel-in Lines 50 80 50 100 ns 10
Maximum Clock f 1.5 25 1 25 MHz 5
Frequency CL 3 5 2 5 MHz 10
RESET OPERATION
. . tPHL. 250 500 250 700 ns 5
Propagation Delay Time tPLH 100 200 100 300 ns 10
Minimum Reset twi, 200 400 200 500 ns 5
Pulse Duration WH 100 175 100 200 ns 10
Typical Characteristics
][]6 T T T T T ™1
C AMBIENT TEMPERATURE (Tp) = 25°C
i ALTE:H}I'ATING 0 Vpp = 10+_
AND “1” PATTERN )
5
10 7
=
3 VDD =511
By [
n_n 104 Z ‘VDD=5:H
:: — Y ,,
o=
g P
[+
£ 8 — -
[= - z
= —¥
—
g | -l
a 1
2 2
a 10 - —
s 7
P or=a
(
10 4 /
&
—— LOAD CAPACITANCE (C| ) = 15pF
- =—=Cy =50pF 1
1 1 " ) R T | 1 A bl
+
10 102 103 104

Input Clock Frequency (fo| )—kHz
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RIS

SEMICONDUCTOR
12-Stage Ripple-Carry Binary Counter/Divider
Features Package
@CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION

OMSI COMPLEXITY— 12 COUNTER STAGES WITH See CMOS Packaging Section 5 for complete package infor-
INPUT PULSE SHAPING AND mation. This device is available in Ceramic Dua! In-Line and
OUTPUT BUFFERING CIRCUITRY Flat Packs.

@FULLY STATIC OPERATION See package outline Code 1W and Code 9L.

@®BUFFERED INPUTS AND OUTPUTS
@LOW POWER TTL COMPATIBLE

Description Logic Diagrams

The HD-4040 is a 12-bit ripple carry binary counter. The
counter incorporates input pulse shaping, buffering on the
outputs of all 12 stages, and reset capabilities. A “high” on
the reset input returns the counter to the “zero” state. The
counter increments on the negative going input transition.

12 STAGE
RIPPLE COUNTER

BRRERRRA
5 3 2

76 4 13121415 1
Q1 Q) Q3 Q4 Q5 Qg Q7 Qg Qg Q10 Q11 Q12

R |> l> 12 BUFFERED QUTPUTS

Vgs =8
Vpp=16

Connection Diagram

¢ 1‘0 D 9

]

a2z 1 —|e@ L 16 Vpp

a6 2 —- L— 15 an INPUT PULSE

SHAPER
a5 3 — L— 14 010 RESET EO_DO__OD—<. .
Q7 4 — — 13 08 09 0UT = (@9) €D@R
TOP VIEW 9 ‘ D° 00

Q4 5 — — 12 09
.
03 6 — — 11 R ]
02 7 — — 10 ¢ s
_ STAGE
Vgs 8 — — 9 o H
o
STAGE 1 4

W R =HIGH DOMINATES (RESETS ALL SIZES)
A ACTION OCCURS ON NEGATIVE GOING
TRANSITION OF INPUT PULSE.




Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - VS -0.5VDC to +15VDC
Voltage at any Pin Vgg -0.3vDC < Vpj, < Vpp +0.3VDC
Storage Temperature Range -659C to +150°C
Power Dissipation per Package 200mW
Operating Temperature Range: HD-4040A-2 -550C to +1259C
HD-4040A-9 -400C to +850C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4040A-2
-650C +250C +1259C
PARAMETER SYM. MIN. | TYP. MAX. MIN. TYP. MAX. MIN. | TYP. MAX. | UNITS | Vpp NOTES
Input Leakage ) 10 pA
VAL 1.5 1.5 2.25 14 Vv 5 Vp=038
Noise Immunity 3 3 4.5 29 v 10 | vg=1
(All Inputs) v 1.4 1.5 2.25 1.5 " 5 Vp=4.2
NH 1 29 3 45 3 : v 10 | vg=9
0.01 0 0.01 0.05 \" 5
Low Level | VoL 0.01 0 | oo 005 | v 10
D.C. output Voitage
. 439 4.99 5 4.95 \ 5
High Level | VOH | ggg 999 | 10 9.5 v 10
0.22 0.18 0.36 0.125 mA 5 Vp=105
N-Channel N 1 04s 036 | 075 0.250 mA 10 | vo=-05
Output Drive Current
-0.15 -0.125 | -0.25 -0.085 mA 5 Vg=45
P-Channel 0P | o3 025 | -05 -0.175 mA | 10 | vg=95
Quiescent Device | 15 0.5 15 900 HA 5
Current L 25 1 25 1500 | uA 10
Quiescent Device P 75 25 75 4500 |- uW 5
Dissipation/Package D 250 10 250 15000 uw 10
HD-4040A-9
-40°C +250C +859C
PARAMETER SYM. MIN. TYP. MAX. MIN. | TYP. MAX. MIN. TYP. MAX. | UNITS | Vpp NOTES
Input Leakage h 10 pA Any Input
VNL 1.5 1.5 2.25 14 Vv 5 Vo =038
Noise Immunity 3 3 45 29 Vv 10 Vg=1
(All Inputs) v 14 1.5 2.25 1.5 \ 5 Vo =4.2
NH | 29 3 45 3 v 10 | vg=9
0.01 0 0.01 0.05 \" 5
Low Level | VoL 0.01 0o | oot 005 | v 10
Output Voltage
. 499 499 5 4.95 Vv 5
HighLevel | VoH | ggg 999 | 10 9.95 v 10
0.21 0.18 0.36 0.15 mA 5 Vp=05
N-Channel IpN -
Output Drive Current 042 036 | 0.5 03 mA | 10 | vg=05
-0.145 -0.125 | -0.25 -0.1 m =4,
o Soml T s [
D -0.29 -0.25 | -05 -0.2 mA 10 | vg=95
Quiescent Device I 50 1 50 700 MA 5
Current L 100 2 100 1400 | uA 10
Quiescent Device P 250 5 250 3500 MW 5
Dissipation/Package Y 1000 20 1000 14000 MW 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

TA = 250C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

, HD-4040A-2 HD-4040A-9
PARAMETERS SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. UNITS Vpp
INPUT PULSE
OPERATION
. ‘ tPHL, 450 | 900 450 | 950 ns 5
Propagation Delay Time tPLH 225 450 225 475 ns 10
.. . tTHL, 150 300 150 350 ns 5
Transition Time tTLH 75 | 150 75 | 175 | ns 10
Min. . WL, 200 400 200 500 ns 5 -
in. Input Pulse Width WH 75 10 75 125 ns 10 f=100kHz
Input Pulse 0, 15 15 s 5
Rise & Fall Time ' tfQ 15 15 S 10
Max. Input . 1 1.75 09 1.75 MHz 5
Pulse Frequency 0 35 5 3.25 5 MHz | 10
Input Capacitance Cy 5 5 pF Any input
RESET OPERATION
. . 500 1000 500 1250 ns 5
Propagation Delay Time | tpH| 250 500 250 600 ns 10
Minimum Reset 500 1000 500 1250 ns 5
Pulse Width twH 250 500 250 600 ns 10
NOTES: 1. Measured from the 50% level of the negative clock 2. Maximum input rise or fall time for functional
edge to the 50% level of either the positive or nega- operation.
tive edge of the Q1 output (pin 9); or measured from 3. Measured from the positive edge of the reset
the negative edge of Q1 through Q11 outputs to the pulse to the negative edge of any output
positive or negative edge of the next higher output. (Q1 to Q12).




RIS

SEMICONDUCTOR
Quad Clocked ‘D’ Latch
Features Description
The HD-4042 is a Quad Clocked “D" latch featuring clock
® CMOSTECHNOLOGY FOR HIGH NOISE IMMUNITY/LOW polarity control and buffered complementary outputs. The
QUIESCENT POWER DISSIPATION clock polarity control input is used to select the clock level
@ CLOCK POLARITY CONTROL which transfers |nforTat|0'f1 present at thg da.ta inputs mt_o
the latches. For a “low” on the polarity input, data is
® COMPLEMENTARY OUTPUTS transfered when the clock is “low”. When the polarity input
® LOWPOWER TTL COMPATIBLE is “high”, data transfers when clock is “high”. The latch
contents will follow the data input if the proper enabling
clock level is present.
Connections Diagrams Package
See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
w1 —e L 16 vop Flat Packs.
a1 2 —] — 15 04 See package outline Code 1W and Code 9L.
a1 3 — — 14 D4
Truth Table
D1 4 — — 13 D3
CLOCK § — TOPVIEW — 12 03
! CLOCK | POLARITY !
POLARITY 6 —] : — 11 Q3 0 0 D
02 7 e I 0 LATCH
Vss 8 — — 9 1 1 D
L 1 LATCH

Circuit Diagrams

D1 40 ——o02 0
—1 03 0y
Dy 7 O— -0 10 O
[ -09 Q;
D3 13O ——oO 11 03
‘r—‘ 012 03
r 1
Dy U O -01 04 l CONTROL ;
*— -0 15 O |
cLock 5 O—f— 6 »—Do—— oL
CLOCK § .
CL P—e@
T6 [
POLARITY 6

Voo Vss
16 8

|- ——— - o— — —

POLARITY SO_—-DO-—Q—(D—— P

ol



Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - VSS -0.5VDC to +15VDC
Voltage at any Pin Vgg -0.3vDC < Vhin < vpp +0.3vDC
Storage Temperature Range -659C to +1500C
Power Dissipation per Package 200mW
Operating Temperature Range:  HD-4042A-2 -550C to +1250C
HD-4042A-9 . -400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4042A-2
-550C +250C +1250C
PARAMETER sym. | min ool Tomaxc v T orve | omax | mine ] oTve | max. | units | vpp | NoTES
Input Leakage 1] 10 pA Any Input
we | 1 15 2.25 14 v 5 | vg=095
Noise [mmunity 3 3 45 29 v 10 | vp=29v
(All Inputs) v 1.4 15 | 225 15 v 5 | vg=36
NH | 29 3 45 3 v 10 | vg=72
0.01 0 0.01 0.05 v 5
Low Level VoL 0.01 0 | oo 005 | v 10
Output Voltage
. 4.99 4.99 5 4.95 v 5
HighLevel | VOH | ggg 993 | 10 9.95 v 10
0.5 0.4 1 0.27 mA 5 | Vg=05v
N-Channel | IgN | 55 1 2 07 mA | 10 | vg=o05v
Qutput Orive Current
-0.45 -0.35 -1 -0.25 mA 5 | vg=45
P-Channel P | s 09 | A1 06 mA | 10 | vp=95
Quiescent Device | 1 0.005 1 60 MA 5
Current L 2 0.005 2 120 uA 10
Quiescent Device P 5 0.025 5 300 uW 5
Dissipation/Package D 20 0.05 20 1200 | uw 10
HD-4042A-9
-400¢C +250C +859C
PARAMETER sym. | min. | TYp. | max. | min. | TYP. | max. | miN. | Typ. | max.| uniTs | vpgp | NOTES
Input Leakage Iy 10 pA Any [nput
VAL 15 15 2.25 14 v 5 | vg=085
Noise Immunity 3 3 45 29 v 10 | Vg=29
(Alt Inputs) v 14 15 | 225 15 v 5 | vg=36
NH 1 29 3 4.5 3 v 10 | vg=12
0.01 0 0.01 0.05 v 5
Low Level VoL 0.01 o | oo 005 | v 10
Output Voltage
, 4.99 4.99 5 4.95 v 5
High Level | VOH | ggg 999 | 10 9.95 v 10
0.24 0.2 1 0.18 mA 5 | vg=05
N-Channel LI BT 05 2 045 mA 10 | vg=05v
Output Drive Current
-0.2 0175 | -1 -0.15 mA 5 | vgp=45
P-Channel 0P | _034 045 | -2 04 mA | 10 | vg=95
Quiescent Device | 10 0.01 10 140 MA 5
Current L 20 0.02 20 280 UA 10
Quiescent Device P 50 0.05 50 700 MW 5
Dissipation/Package ‘D 200 0.2 200 2800 uW 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)

Ta= 250¢C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4042A-2 HD-4042A-9
PARAMETER SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. | UNITS| Vpp
. A tPHL, 150 | 300 150 | 400 ns 5
Propagation Delay Time PLH 75 125 75 200 ns 10
I tTHL. 100 | 200 100 | 300 ns 5
Transition Time tTLH 50 | 100 50 | 150 | s 10
Minimum Clock Wi, 175 250 175 350 ns 5.
Pulse Width tWH 50 15 50 175 ns 10
Clcok tCL, 15 15 us 5
Rise & Fall Time tfCL 5 5 us 10
. 50 100 50 125 ns 5
Set Up Time 25 | 50 % | 60 s 10
Input Capacitance C 5 5 pF
Typical Characteristics
108
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T
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Clock Frequency (fg)— Hz



HD-4043A

RIS

SEMICONDUCTOR

HD-4044A

Quad Three-State R/S Latches

Features

Description

A DIVISION OF HARRIS CORPORATION

@® CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER DISSIPATION

® THREE STATE OUTPUTS

® INDIVIDUAL SET AND RESET INPUTS FOR EACH
LATCH

©® COMPATIBLE WITH LOW POWER TTL

@ NOR GATE AND NAND GATE LATCHES FOR DESIGN
FLEXIBILITY:

The HD-4043 and HD-4044 types are respectively Quad
Cross-Coupled Three State NOR Latches and Quad Cross-
Coupled Three State NAND Latches featuring separate set
and reset inputs for each latch, and a common enable input.

Application of a “high” to the enable input allows the latch
“Q" outputs to propagate to their respective output pins.
A “low” on the enable input results in a high impedance
between the latch “Q" outputs and the output pins.

Package

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Connection Diagrams

HD-4043 NOR LATCH

16 Vpp

$140 LATCH 02 0
Ry 3O !
$2 60 LATCH 08 0
R2 1O 2
83 120 LATCH O 10 03
Ry 1O 3
$¢ 140 LATCH O
Rg 150~ 4

ENABLE 5 O— —O 13 NC

8 Vgs

HD-4044 NAND LATCH
16 Vpp

R1 40 LATCH onB O
s1 3 O- !
R2 6O LATCH 039 ay
Sy 7 O 2
R
3 126G LATCH O o
s3 1O 3
R
4 ¥O LATCH Ot
sq 15 O- 4

ENABLE 5 O— —(O 2 NC

8 Vgs



Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp-Vss

Voltage at any Pin

Storage Temperature Range

Power Dissipation per Package

Operating Temperature Range: ~ HD-4043A-2 / HD-4044A-2
HD-4043A-9 / HD-4044A-9

-0.5VDC to +15VDC
Vss -0.3VDC < Vpi, < Vpp +0.3VDC

-65°C to +150°C
200mwW
-550C to +125°C
-400C to +85°C

ELECTRICAL CHARACTERISTICS (STATIC)

HD-4043A-2 / HD-4044A-2
-550¢C +250C +1250C
PARAMETER sym. | min. | TYP. | mAx: | miN.| TYP | mAX. | min. | TYp. | mAX. | uNITS | vpp | NOTES
Input Leakage n 10 pA Any Input
™ 15 1.5 2.25 1.4 v 5 | vg=095
Noise Immunity 3 3 45 29 v 10 | vg=29
(Al Inputs) v 14 15 | 225 15 v 5 | vg=-36
NH | 29 3 45 3 v 10 | vg=12
0.25 0.2 0.5 0.14 mA 5 Vg = 0.5V
N-Channel | IpN | 469 05 1 0.35 mA | 10 | vg=-05
Output Drive Current s
-0.22 -0.175 | -05 -0.12 mA 5 | vg=45
P-Channel P I s 04 | 4 028 mA | 10 | vg=95
Quiescent Device I 1 0.005 1 60 MA 5
Current L 2 0.005 2 120 uA 10
Quiescent Device p 5 0.025 5 300 MW 5
Dissipation/Package D 20 0.05 20 1200 | ww 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | om 005 | v 10
Output Voltage
. 4.99 4.99 5 4.95 v 5
High Level | VOH | g 999 | 10 9.95 v 10
HD-4043A-9 / HD-4044A-9
-40°¢C - +250C +850C
PARAMETER sym. | min. | TYp. | max. | min.| TYe. | max. | min. | Tye. | max. | uniTs | vpp | NOTES
Input Leakage I 10 pA
VAL 15 15 2.25 14 v 5 | vg=095
Noise Immunity 3 3 45 29 v 10 | vg=29
(All Inputs) v 14 15 | 225 15 v 5 | vo=36
NH 2.9 3 45 3 v 10 | vg=1.2
0.12 0.1 0.5 0.09 mA 5 | Vg=05
N-Channel IoN | 03 0.25 1 0.22 mA 10 | vg=05
QOutput Drive Current
-0.11 -0.09 | -05 -0.08 mA 5 | vg=45
P-Channel P | 924 02| A -0.18 mA 10 | vg=95
Quiescent Device | 10 0.01 10 140 MA 5
Current L 20 0.02 20 280 MA 10
Quiescent Device P 50 0.05 50 700 MW 5
Dissipation/Package D 200 0.2 200 2800 MW 10
0.01 0 0.01 0.05 v 5
Low Level | VoL 0.01 0 | oo 005 | v 10
Output Voltage
. 4.99 4.99 5 4.95 v 5
High Level | VOH | g'gg 999 | 10 9.95 v 10




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
TA =259C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4043A-2 HD-4043A-9
HD-4044A-2 HD-4044A-9
PARAMETER SYMBOL MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | UNITS | Vpp
. . tPHL, 175 350 175 400 ns 5
Propagation Delay Time PLH 75 175 75 200 ns 10
TS tTHL, 100 200 100 250 ns 5
Transition Time TLH 5 | 100 50 | 125 | s 10
Minimum Set and tWH(S). 80 200 80 225 ns 5
Reset Pulse Width tWH(R) 40 100 40 110 ns 10
Input Capacitance C1 5 5 pF
Logic Diagram
HD-4043A-NOR HD-4044-NAND

S R E
X X 0
« Open Circuit 11 NC+ * Open Circuit
+ No Change 0 1 1 1 + No Change
A Dominated by S =1 Input Vo 1 0 " aaDominated by R = 0 Input
00 1 o8
Typical Characteristics
108 T AWBIENT TEMPERATURE (T A)=250C
105
=
=+ AN
| 0\’
= 104 f N
.
8 14
S > AN
2 103 Vpo)=5Vv §
s —P 17
2 2 - -
gz 10 LOAD CAPACITANCE
o cL=15pF
E CL=50pF
S 10 -
1 1
103 104 105 106 107

Output Frequency — Hz
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RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HD-4049A
HD-4050A

Hex Buffer/Converters

Features Functional Diagrams

©® CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/
LOW QUIESCENT POWER A3

@ DRIVE CAPABILITY FOR 2TTL LOADS @ Vgg =5V
@ SINGLE POWER SUPPLY OPERATION

@ DIRECT PLUG IN REPLACEMENT OF THE 4009
AND 4010 D 9

10 J=D D 9 10 J=D

Description B
E 11 12 K=E E N 12 K=E

The HD-4049 and HD-4050 are inverting and non-inverting B
hex buffer/level shifters. These devices perform the level F ‘4—D°— 15 L=F F '4_‘>‘ 15 L=F

shifting function utilizing a single supply voltage, V(.
When level shifting, the Vgg logic “zero” level must be
common to both input and output. The logic “‘one” level
of the output equals Vgg. ViH (logic one input) must
be greater than or equal to Vgg. Table I illustrates power
supply, input, and output voltage ranges for buffer and level
shifting functions.

Circuit Diagram

The HD-4049/HD-4050 are pin-for-pin replacements for
HD-4009/HD-4010 functions, offering the advantage of
single supply operation. Pin 16 of the HD-4009/HD-4010
is the Vpp supply. Thispin on the HD-4049/HD-4050 is not

internally connected, allowing direct plug in replacement | | R
with no effect on circuit operation. IN
Package

- See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and
Flat Packs.

See package outline Code 1W and Code 9L.

Operating Voltages

POWER
CMOS DTL/TTL SUPPLY
VOLTAGE | VOLTAGE | VOLTAGE M A

RANGE RANGE RANGE i
FUNCTION | (INPUT) | (OUTPUT) (Vee)
Hex Level
oty 3-15V 3-6V 3-8V
HexInverter | 515y 3-15V 3-15V
Hex Buffer

TABLE |




A Specifications

ABSOLUTE MAXIMUM RATINGS
Power Supply Voltage Range, Vpp - Vss
Voltage at any Pin
Storage Temperature Range

-0.5VDC to +15VDC

Vgs -0.3VDC < Vp; < Vpp +0.3VDC
-650C to +150°C

Power Dissipation Per Package 200mw
Operating Temperature: HD-4049A-2 / HD-4050A-2 -550C to +125°C
HD-4049A-9 / HD-4050A-9 -409¢ to +85°C
ELECTRICAL CHARACTERISTICS (STATIC)
HD-4049A-2 / HD-4050A-2
-550¢ +250C +125°C
PARAMETER sym. | MIN. | Tvp. | max. | min.| TYp. | MAX. | miN. | TYP. [ max. | uniTs | vge | NoTES
Input Leakage Iy 10 pA ViH =Vce
Noise Immunity
(All Inputs)
i 1 1 225 09 v 5 | Vgy=36V
HD4049A2 | v | 2 | 4s 19 v 10 | von=72v
i 15 15 | 225 14 v s | voL=095v
HD-4050A-2 | v | 3 3 | 45 29 v 10 | vor=29v
§ . 29 3 45 3 v 10 | Voy=7.2v
HD-4050A-2 | VnH | 7, 15 | 225 15 v 5 | Von=36V
i 29 3 45 3 v 10 | voL=29v
HD-4049A-2 | v | 1} 15 | 225 15 v 5 | voL=095v
0.01 0 0.01 0.05 v 5
LowLevel | VoL 0.01 0 | om 005 | v 10
D.C. | Output Voltage
) 499 499 5 4.95 v 5
High Level | VOH | ggq 999 | 10 9.95 v 10
33 26 5.2 18 mA 45 | Vg=04
N-Channel IpN 375 3.0 6 2.1 mA 5 Vg=04
10 8 16 56 mA 10 | Vg=05
Output Drive Current
-0.62 -0.5 -1 -0.35 mA 5 | Vg=45
P-Channel igP | -185 4125 | -25 -0.9 mA 5 | vg=25
-1.85 -125 | -25 -0.9 mA 10 | vg=95
Quiescent Device \ 03 0.01 03 20 MA 5 VIH=Vce
Current L 05 0.01 05 30 KA 10 | ViH=vce
Quiescent Device P 15 0.05 15 100 MW 5 ViH=Vce
Dissipation/Package D 5 0.1 5 300 | ww 10 | Vig=Vvce
HD-4049A-9 / HD-4050A-9
-40°C +250C +850C
PARAMETER sym. | wmin. | oTye. [ max. | omin ] otye [ omax. | minc | TYR. | MAX. | UNITS | vge | NOTES
Input Leakage Iy 10 PA Vin =Vce
Noise Immunity
(All Inputs) . v 5 v 36V
1 1 2.25 0.9 0H = 3.
HD-4049A-9 VNL | 2 45 19 v 0 | Vor=72v
15 15 | 225 14 v 5 | vgL=095V
HD-4050A8 | vn. [ 3 | as 29 v 10 | voL=29v
29 3 45 3 v 10 | vou=12v
HD-4050A-9 UNH | T4 15 | 225 15 v 5 | Von=38V
29 3 45 3 v 10 | VoL=29V
HD-4049A-9 | vy | 7} 15 | 225 15 v 5 | voL=095v
0.01 0 0.01 0.05 v 5
Low-Level VoL 0.01 0 | om 005 | v 10
D.C.| output Voltage
) 499 4.99 5 495 v 5
High Level | VOH | gigg 999 | 10 9.95 v 10
3.1 26 5.2 21 mA 45 | vg=04
N-Channe! IpN 3.6 3 6.0 25 mA 5 Vp=04
9.6 8 16 66 mA 10 | vp=05
Qutput Drive Current
-06 -05 -1 -0.4 mA 5 | Vg=45
P-Channel IpP -1.5 -1.25 -2.5 -1 mA 5 Vp=25
-15 <125 | -25 -1 mA 10 | vg=95
Quiescent Device | 3 0.03 3 42 MA 5 VIH= V(e
Current L 5 0.05 5 70 MA 10 ViIH=V¢e
Quiescent Device P 15 0.15 15 210 MW 5 ViH=Vce
Dissipation/Package 0 50 0.5 50 700 uw 10 ViH = V¢




Specifications (continued)

ELECTRICAL CHARACTERISTICS (DYNAMIC)
Ta = 259C, Cp = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified.

HD-4049A-9 HD-4049A-9
HD-4050A-9 HD-4050A-9
PARAMETER SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. | UNITS| Ve NOTES
. 15 55 55 110 ns 5 ViH = Ve
High to Low Level| -ty 0 | 30 25 | 55 | ws | 10 | vin=vee
Propagation Delay Time
. 50 80 75 140 ns 5 ViH=V
LowtoHigh Level | tpLH 25 55 35 85 ns 10 v.l: - vﬁ‘é
. 20 45 20 45 ns 5 VIH = Ve
A.C. High to Low Level tTHL 16 40 16 4o ns 10 Vin = Voo
Transition Time
. 50 100 50 100 ns 5 Vig=V
Low to High Level tTLH 30 60 30 60 ns 10 V:: _ Vgg
Input Capacitance
(Any Input)
HD-4049A 15 15 pF
HD-4050A 5 5 pF
Typical Characteristics
104 T T T > 4
Ta =25°C Z
7/
‘V / L
= . .
3
v /
& 10 Q > V.
E 47
= QQS’ 4\%
<
é L\ P
E L4 A
5 102 L4 P S
z y ~
o v
Vi 7 . -
emmmenms |0ad Capacitance (C| ) = 15pF
y, = o= (| =50pF J
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HD-4066A

Quad Bilateral Switch

Features

Package

RIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

@® AWIDE RANGE OF OPERATING VOLTAGES FOR

BOTH DIGITAL AND ANALOG APPLICATIONS

® BODY CONTROL IS EMPLOYED IN THE TRANSMISSION

GATE SWITCHES IN ORDER TO MINIMIZE IMPEDANCE
VARIATIONS OVER THE SIGNAL INPUT RANGE

@ VARIATION IN IMPEDANCE FROM SWITCH TO SWITCH

IN ONE PACKAGE IS LESS THAN 5 TYPICAL

® CONTROL INPUT IMPEDANCE — 1012 Q TYPICAL

See CMOS Packaging Section 5 for complete package infor-
mation. This device is available in Ceramic Dual In-Line and

Flat Packs.

See package outli

ne Code 1U and Code 9V.

Description Pin Out
The HD-4066 consists of four independent bilateral switches
implemented with CMQS transmission gates.
Each switch exhibits a low impedance between input and
output terminals when its respective control input is “*high”. IN/OUT 1 L 14 +vpp
A “low” on the control input turns off the CMOS trans- SIG A “
mission gate yielding a high impedance between input/output OUT/IN 2 — — 13 CONTA
terminals. i
OUT/IN 3 “ 12 CONTD
Pin-for-pin compatibility with the HD-4016 is maintained S'fu;’om 4 —] -
while incorporating improvements in circuit performance. B e SIGD
Control inputs of the 4066 are fully buffered, resulting in CONTB 5 — B 10 OUT/IN
improved noise immunity characteristics. For the HD-4066,
“On" resistance is lower and more constant over the input CONTC 6 — L9 OUT/IN
signal range. Improved impedance characteristics result from c sIG e
control of the body voltage of the N-Channel transmission Vss 7 — — 8 INnjOUT
gate transistor. When the switch is “On", the body material
is tied to the input, allowing the body voltage to track the
input voltage. This improves control of the N-Channel
threshold, reducing impedance variation in the switch.
When the switch is “Off”, the body material is tied to Vgs.
Connection Diagrams Typical Characteristics
104 .
SWITCH = [ - 25% 3
CONTROL 3
A OWN | ]
Vv —_ /
IS = // P
NORMAL OPERATION p = Y /
CONTROL-LINE BIASING: g o —
SWITCH ON, V¢ 1 = Vpp — L 5 A T 2
SWITCH OFF, Vg “0" = Vss Fe — |—-— —‘ S A o™ AT ]
Pl our = Voo
) —_ $+o, S A1 . .
0s © . .9
—— % 2 / |\19° 1= °
5” g " G) 3
[=] P HD-4066A | _|
CONTROL v H] o © -
Ve ss g m
o—Do—o4> e @ -
SIGNAL-LEVEL RANGE: 10 ) A
Vss < Vis < Vpp

, 102 103
Switching Frequency (f) - kHz



Specifications

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage Range, Vpp - VsS
Voltage at any Pin
Storage Temperature Range

-0.5VDC to +15VDC
Vss -0.3VDC < Vpjy < Vpp +0.3VDC
-65°C to +1500C

Power Dissipation Per Package 200mW
Operating Temperature Range:  HD-4066A-2 -550C to +1259C
HD-4066A-2
-550C +260C +1250C
PARAMETER SYM. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. | UNITS NOTES
Vaolts
Terminals Applied
vpp 14 +10
N Lo Vgs 7 GND
gunesn:em Dissipation/ Pr 5 0.1 5 300 W | vg 5,6,12,13 GND
ackage Vis 1,481 <+10
All Switches OFF Vos 23910 <+10
Volts
+ Terminals Applied
VpD i) +10
\ 7 GND
All Switches ON Pr 5 0.1 5 300 uw VES 5.6,12,13 +10
Vis=Vgs 1,4,8, 11 < +10 (Thru 10052
SIGNAL INPUTS (V|g)
AND OUTPUTS (Vgs) Vc=Vpp Vss Vis
60 | 220 80 | 280 ws |0 | e [TV TEV 78V 0TSV
ON Resistance RoN 85 | 400 120 | 500 190 | 550 Q :%/v Of"’ 65:‘{: 1"1 53‘/ RL = 10KQ
+2.5V -25V -25V to+2.5V
160 3000 270 5000 360 5500 9] 15V ov 010 45V
+7.5V -15V +751t0-15V
AGN Resistance 5 @ laev O v ssrov
Between Any 2 of IARgn Ry = 10KQ
4 Switches Q +5V -5V +5V to -5V
10 av % v +ovieov
Sine Wave Response 04 6 |V -5V 5V (p-p) (2 RL = 10K
(Distortion) ’ fig= TkHz
Input or OQutput (1) It ) Vop Ve=Vss Vis
o OFF +100 101 | +100 w200 | oa (415 sV wisv
Resistance) +100 +0.01 +100 +200 nA +5V -5V 5V
Frequency Response Ve =Vop = +5V. Vss = -5V Ry = 1KQ
Switch ON 20 WH Vos Vis = 5V(p-p)
(Sine Wave Input) Z 1 20Log gy,. = -3dB IS = p-p
D.C. P vis
Feedthrough 126 WHe Voo = +5V\/’ Ve =Vss = -5V RL= 1KQ
Switch OFF 20 Log 1 Vos _ 5048 Vis =5Vip-p)
Vis
Vgcl(A) = Vpp = +5V
Crosstalk Between Any V(B = Vsg = -5V RL =1KQ
2 of the 4 Switches 09 MHz Vos(8) Vis(A) =
(freq. at -50dB) e AL 5V (p-p)
20 Log 4 VisAl 50d8
Capacitance Input Cis 8 pF Vpp = +5V, Vg = Vss = -5V
Capacitance Output Cos 8 pF Vpp = +5V, Vg = Vgs = -5V
Capacitance
Feedthrough Cios 0.5 pF | Vpp = +5V, V(= Vgg = -5V
Propagation Delay V¢ =Vpp = +10V, Vgs = GND, Cy_ = 15pF
Signal Input to tod 10 ns Vis = 10V (Square Wave)
Signal Qutput tr = tf = 20ns (Input Signal)
CONTROL (Ve)
Noise Immunity VNL 2 2 45 2 v Vpp - Vss = 10V, 1jg = 10KA VisS$Vpp
Input Current Ic +10 pA Vpp - Vss = 10V, Vg SVpp - Vss Vis SVpo
Average Input
Capacitance Cc 5 oF
Crosstalk
Control Input to 50 mv Ry = 10K2 xgg ;:VSS =10V
Signal Output (Square Wave)
Propagation Delays tpdC 35 ns | Ry =3009, Vig <10V, Cy = 15pF tre = te = 20ns
Vpp = =GN =1KQ
Maximum Allowable CEE 15:3:\,' Vss = GND, Ry = 1k
Contrfal_lnput 10 MHz VG = 10V (Square Wave)
Repetition Rate tr = t§ = 20ns

NOTES: 1. Limit determined by minimum feasible leakage measurement for automatic testing.
2. Symmetrical about 0 volts.
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Specifications

ABSOLUTE MAXIMUM RATINGS
Power Supply Voltage Range, Vpp - VsS

Voltage at any Pin

Storage Temperature Range

-0.5VDC to +15VDC
Vgs -0.3VDC < Vpjp < Vpp +0.3VDC
-650C to +1500C

Power Dissipation Per Package 200mwW
Operating Temperature Range: HD-4066A-9 -400C to +850C
HD-4066A-9
-40°C +250C +85°C
PARAMETER SYM. MIN. | TYP. | MAX. MIN. | TYP. MAX. MIN. | TYP. [ MAX. { UNITS NOTES
Volts
Terminals Applied
Vpo 14 +10
. . Vs 7 GND
g:c-::c;em Dissipation/ [ 50 0.1 50 300 uW | Vg 5,6,12,13 GND
All Switches OFF Vis 1.4,8,11 <+10
vos 2,3,8,10 S+10
Volts
Terminals Applied
Vpp 14 +10
. Vss 7 GND
All
Switches ON Pr 50 0.1 50 300 MW Ve 5,6,12,13 +10
Vis=Vps 1,4,8,11 £+10(Thru 10082
SIGNAL INPUTS (V)s)
AND OUTPUTS (vgs) Vc=Vpp Vss Vis
250 +1.5V -15V  -7.5V to+7.5V
80 80 280 130 300 Q 15V o 010 +15V
ON Resistanc R 00 | 4 1 1m0 | s2 a | 5V -5Vite +5V -
esistance ON 0 50 20 500 0 10V o 010 +10V RL = 10KQ
+2.5V -25V  -2.5V to +2.5V
190 3500 270 5000 330 5200 Q +5V ov 0 t0 +5V
+1.5V -15V  +751t0-7.5V
AON Resistance 5 @ +5v °" v +15to OV
Between Any 2 of ARgNn Re = 10KQ
4 Switches 10 Q +5V or -5V +5V to -5V
+10v ov +10V to OV
Sine Wave Response 04 % +5V -5V 5V (p-p) 12 RL = 10K
(Distortion) ! fis= 1kHz
Input or Output m ) Vop Vc=Vss Vis
Kage-Swi D
(L;ff;‘:fv:g';f‘ OFF +100 0.1 | 100 200 | oA |45V 15V w75V
Resistance) +100 +0.01 +100 +200 nA +5V -6V 5V
Frequency Response Ve = Vpp = +5V, Vsg = -5V -
! RL=1KQ
Switch ON 0 MH Vos Vis = 5V(p-p)
D.C. | (SineWave input) Z | 20 Log 0vg - -3d8 18 La
Feedthrough 25 e VDo =8V, Ve = Vss = -6V RL= KR
Switch OFF - Vos Vis = 5Vip-p)
20 Log 19 o . = -50dB
910y
VeclA) = Vpp = +5V
Crosstalk Between Any Vc(B) = Vgs = -5V RL=1KQ
2 of the 4 Switches 09 MHz Vos(®) Vis(A) =
Lot —2 = 5V (p~
(freq. at -5008) 20Log 19 g,y = 5048 (p-p)
Capacitance Input Cis 8 oF Vpp = +5V, Vg = Vgg = -5V
Capacitance Output Cos 8 pF Vpp = +5V, V¢ = Vgg = -5V
Capacitance = = =
Feedthrough Cios 05 oF VD = #5V. Vg = Vss = -5V
Propagation Delay Vg =Vpp = +10V, Vss = GND, C_ = 15pF
Signal Input to tpd 10 ns Vs = 10V (Square Wave)
Signal Qutput ty = tf = 20ns (Input Signal)
CONTROL (V()
Noise Immunity VNL 2 2 4.5 2 \ Vpo - Vgs = 10V, ljs = 10HA- Vis<£Vop
Input Current ¢ +10 pA Vpp - Vss = 10V, Vg €Vpp - Vss Vis €Vpp
Average Input
Capacitance Ce 5 oF
Crosstalk =
Control Input to 50 mv RL = 10K \‘;gg ;‘;Ivss =10V
Signal Qutput (Square Wave)
_ < _ tre = tfe = 20ns
Propagation Delays tpdC 35 ns Ry = 30082, Vig S 10V, C_ = 15pF
Vpp = 10V, Vgg =GND, R = 1KQ
Maximum Allowable CEE 15pF ss -
Control Input 10 MHz | y¢ = 10V (Square Wave)
Repetition Rate t = tf = 20ns

NOTES:

2. Symmetrical about O volts.

1. Limit determined by minimum feasible leakage measurement for automatic testing.
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CMOS Packaging

CERAMIC FLAT PACK

Code 9V T10-86 (METAL BOTTOM)
BRAZED SEAL FLAT PACK*
INDEX
765 43 2 1] NOTCH SEATING PLANE
I R 2 = R IE 3 1
8 910 1112 13 14 ] o
s pm———— ' 0
ssoee—/————* ] === T L
(———H tof——o— 0
]T:300 *—:s 78 s—————— [
+010 T‘i ] ) [r_»l | | l
! -— ::: |~— 250 — (N
.013 REF.
e ! ———— .
005 +.002 !
Code 1W 16 LEAD CERAMIC D.I.P. (CERDIP) * Code 9L 16 LEAD BRAZED SEAL
FLAT PACK *
l; L7§ zss. ;5& ? ? ? fl :roDTEc); ——=—m ONE INDEX SEATING PLANE
- - C 1 B T
9 10 1112 13 14 15 16 "5“-; 2 sp——— '
PPV VY VYN — =3 He—————
TE:4 ) ] e—— ] 410
765 75 2% ———s I — £.015
‘_{ b I [ 1'.%72-‘ 1—:: ::)I____—__._.:D
“ —————s ] EE
%:[ 1_1 80 TYP L_ \ ! l ’_';;:_""330"""-’{ 070 MAx.——I |-—
s T T T -7 ~ _'\\’;:g“]g ! : 1
—J 060 s 005 +.002 05
.018+.003 + 020 [} — ¥
-—I .100 o T —.—
Code 1J 24 LEAD CERAMIC D.I.P. (CERDIP) * Code 9M 24 LEAD BRAZED SEAL
FLAT PACK*
PIN ONE INDEX
121110987658 32 1 ! - ATIN
) INDEX NOTCH { C 3.! I'I’ L[g — SELANEG
131415 161718192021 2324 (= 5 . = H
050 TYP, N " — “:‘:5 :
1.260 + 020 220 MAX. lt::j\ mu{w e " = 2
+1‘02250 - - Py 10 1112 1314 15} —] ol
i lnnnanononnal Pe ' 1
___u" vt Tve -0 | —30Mn|  osomAx. ] [=—
-— : : v 008—=\\=— 005 +.002 950 o—
o |- 018 + .003 _./ ._0'2,1,'56'004 \ A = i
} {

*NOTE: 1. All dimensions in inches.
2. All dimensions £.010 unless otherwise shown.
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CMOS Product Code

Harris CMOS Products are designated by “PRODUCT CODE". When ordering, please refer to products by the full
code. Harris Products will always begin with “H"". Specific device numbers will always be isolated by hyphens.

4000 SERIES

EXAMPLE: —HARRISLOGO (LETTER —H)
FAMILY DESIGNATION (LETTERS)

PACKAGE TYPE (NUMBERS)
SPECIFIC DEVICE TYPE NUMBERS & LETTERS
, TEMPERATURE RANGE (NUMBERS)
r /7

H D 1 - 4001A 2

FAMILY (LETTERS) PACKAGE (NUMBERS) TEMPERATURE RANGE
D — DIGITAL 1— DUAL IN-LINE CERAMIC 2~ -550C to +125°C
9 — FLAT PACKAGE 9 - -40°C to +85°C

54C/74C SERIES

EXAMPLE: HARRIS LOGO (LETTER — H)

FAMILY DESIGNATION (LETTERS)
PACKAGE TYPE (NUMBERS)

TEMPERATURE RANGE (NUMBERS)
[ [' SPECIFIC DEVICE TYPE NUMBERS
74C10

H D9 -
FAMILY (LETTERS) PACKAGE (NUMBERS) TEMPERATURE RANGE
D - DIGITAL 1 — DUAL IN-LINE CERAMIC " 54C - -550C to +1259C
9 — FLAT PACKAGE 74C— 09C to +700C

4



Harris Product Literature Guide

o CATALOGS

INTEGRATED CIRCUITS
CONDENSED FORM (integrated Circuits Catalog)

HD-54C/74C CMOS

® DATA SHEETS

LINEAR
HA-909/911

HA-2000/2005/2000A
2005A
HA-2050/2055/2050A
2055A
HA-2060/2065/2060A
2065A
HA-2111/2211
HA-2311
HA-2400/2404/2405

HA-2420/2425

HA-2500/2502/2505
HA-2510/2512/2515
HA-2520/2522/2525
HA-2530/2535

HA-2600/2602/2605
HA-2620/2622/2625

HA-2630/2635
HA-2640/2645
HA-2650
HA-2700/2704/2705
HA-2720/2725
HA-2730

Operational Amplifiers
(See application notes 501,502)
F.E.T. Input Preamplifier

High Slew Rate F.E.T. Input

Op Amp

Wide Band F.E.T. Input

Op Amp

Precision Voltage Comparator
Precision Voltage Comparator
PRAM, Four Channel Op Amp

(See application note 514)

Sample & Hold, Gated Op Amp
{See application note 517)

High Slew Rate Op Amp

High Slew Rate Op Amp

High Slew Rate Op Amp

Wide Band High Slew Inverting Amp
(See application note 516)

High Impedance Op Amp

Wide Band, High Impedance Op Amp
(See application note 509)

High Performance Current Booster
High Voltage Op Amp

Dual High Performance Op Amp
High Performance Op Amp

Current Programmable Op Amp
Dual, Current Programmable Op Amp

DIGITAL

DIGITAL DATA SHEETS
( REE SECTIONS 3 & 4 THIS CATALOG)

MEMORY
HD-234/534 Hex Interface Inverters
HD-235/535 Hex Interface Drivers
HD-536 Hex Interface Driver
HD-6600 Quad Power Strobe
HD-6605 Quad Logic Strobe
HMI1-0110/0168/0104 Commercial Diode Matrix
0186

MONOLITHIC DIODE MATRICES AND
INTERFACE CIRCUITS
HPROM-8256
HPROM-0512
HPROM-1024/1024A

256-Bit, Bipolar PROM
512-Bit, Bipolar PROM
1024-Bit Field Programmable
Bipolar PROM

HA-2820/2825
HA-2900

HD-0165

HD-245 to 249
HD-1488/1489/1489A
HI-200

H1-201
HI-506A/507A

HI-508A/509A
H1-1080/1085

HI-1800A
HI-1818A/1828A

ANALOG SWITCHES

HI1-5040  SPST
HI-5041 Dual SPST
HI-5042 SPDT
HI-5043 Dual SPST
HI-5044 DPST
HI1-5045 Dual DPST
H1-5046 DPDT
H1-5047 4 PST
HM-7200

HM-7202

HM-7220

7600 Series

HM-7610/7611
HM-7620/7621
HM-7640/7641/7642

HM-7643/7644

@

Phase Locked Loop

(See application notes 601, 602, 605)
Chopper Stabilized Op Amp

(See application note 518)

Key Board Encoder

(See application note 204)

Line Transmitter Receivers

(See application notes 205,207)
Line Transmitter Receivers

(See application note 205)

Dual SPST CMOS Analog Switch
Quad SPST CMOS Analog Switch
16 Channel Analog Multiplexers

8 Channel Analog Multiplexers
8-Bit, D to A Converter High Speed
Monolithic (See application notes
511,512)

DPDT CMOS Analog Switch

8 Channel Analog Multiplexers

(75Q2) HI-5048 Dual DPST (302)
(75%2) HI-5049  Dual DPST (30€2)
(75Q) HI-5050  SPDT (3092)
(75Q) HI-5051 Dual SPDT  (30%2)
(75Q)
(7592)
(71582)
(752)

256 x 1 Static CMOS Random
Access Memory

1024 x 1 Static N-Channel RAM
4096 x 1 Dynamic N-Channel RAM
Bipolar Generic PROM Family
256 x 4 Field Programmable
Bipolar Generic PROM

512 x 4 Field Programmable
Bipolar Generic PROM

1024 x 4 Field Programmable
Bipolar Generic PROM

512 x 8 Field Programmable
Bipolar Generic PROM



o APPLICATION NOTES

NOTE 202 HPROM-0512 Bipolar PROM
NOTE 203 Programming the HPROM-0512
in an Expanded Configuration
NOTE 204 Designing with the HD-0165
Keyboard Encoder
NOTE 205 High Speed Digital Communications
NOTE 206 Monolithic Diode Matrices
NOTE 207 Receiver/Transmitter Noise Immunity
NOTE 208 Minimizing Gate Oxide Failures
Due to Handling
NOTE 209 CMOS: Some Application Guidelines
NOTE 210 Using Junction Isolated CMOS
NOTE 501 HA-909 Operational Amplifiers
NOTE 502 HA-909 Operational Amplifiers
Performance Tailoring
NOTE 504 Automatic Phase Margin Testing
NOTE 505 A High Impedance Hystersis Circuit
NOTE 506 Equivalent Input Noise Measurements
on High Gain Monolithic Operational
Amplifiers
NOTE 507 A Simple Function Generator Using
Operational Amplifiers
® CHIP SHEETS
CF-1085 8-Bit D to A Converter Monolithic Chip
CF-1800A 4 Channel CMOS Analog Switch Monolthit Chip
CF-1818A 8 Channel CMQOS Analog Multiplexer Monalithic Chip
CF-1828A 8 Channel CMOS Analog Multiplexer Monolithic Chip
CF-2005 F.E.T. Input Preamplifier Monolithic Chip
CF-2405 PRAMTM 4 Channel Programmable Amplifier
Monolithic Chip
CF-2425 Sample & Hold Gated Operational
Amplifier Monolithic Chip
CF-2505 High Slew Rate Operational Amplifier
Monolithic Chip
CF-2515 High Slew Rate Operational Amplifier
Monolithic Chip
CF-2525 High Slew Rate Operational Amplifier
Monolithic Chip
CF-2535 High Slew Rate, Wide Band Inverting Amplifier
Monolithic Chip
CF-2605 High Input Impedance Operational Amplifier
Monolithic Chip
CF-2625 Wide Band Operational Amplifier Monolithic
Chip
CF-2635 Current Booster

® SPECIAL LITERATURE
RELIABILITY REPORTS

Issue 3
Issue 6
Issue 7
Issue 8

Low Power Monolithic Op Amp

HA-2500 High Slew Rate Monolithic Op Amp
Complementary MOS Process

Field Programmable Read-Only Memory Devices
HPROM-0512, HPROM-1024, HPROM-8256

NOTE 508
NOTE 509
NOTE 510
NOTE 511
NOTE 512
NOTE 514
NOTE 515
NOTE 516
NOTE 517
NOTE 518
NOTE 601
NOTE 602

NOTE 605

CF-2645
CF-2650

CF-2705

CF-2725
CF-2735

CF-2825
CF-2905

CF-200
CF-201
CF-506A
CF-507A

CF-508A
CF-509A

Test Procedures for Operational
Amplifiers

A Simple Comparator Using the

HA-2620

A Simple Square-Triangle Wave-

form Generator

Digital to Analog Converter Applications
Counter Type A to D Converter

The HA-2400 PRAM, 4 Channel
Operational Amplifier

Operational Amplifier Stability: Input
Capacitance Considerations

The HA-2530/2535 Wideband High Slew
Inverting Amplifier

Applications of a Monolithic Sample-and-
Hold/Gated Operational Amplifier

The HA-2900 Monolithic Chopper Stabilized
Amplifier

Introduction to the Phase Locked Loop

A General Analysis of the Phase
Locked Loop

The HA-2820/2825 Low Frequency
Phase Locked Loops

High Voltage Operational Amplifier

Dual High Performance Operational
Amplifier

High Performance Operational Amplifier
Monolithic Chip

Current Programmable Operational Amplifier
Dual Current Programmable Operational
Amplifier

Phase Locked Loop Monolithic Chip

Chopper Stablized Operational Amplifier
Manolithic Chip .

Dual SPST CMOS Analog Switch

Quad SPST CMQOS Analog Switch

16 Channel Analog Multiplexer with Over Voltage
Protection Monolithic Chip

Dual 8 Channel Analog Multiplexer with QOver
Voltage Protection Monolithic Chip

8 Channel Analog Multiplexer
8 Channel Analog Multiplexer

MEMORY PRODUCTS TECHNICAL DATA BOOKLET
OEM PRICE SCHEDULE (dated May 1974)

NEW LINEAR PRODUCTS BOOKLET
OPERATIONAL AMPLIFIERS GUIDE

TECH BRIEF HM-7620/7621

TECH BRIEF 4096 BIT RAM

TECH BRIEF HM-7220






4210 N. BROWN AVENUE

SCOTTSDALE, ARIZ. 85251

(602)946-3556

SALES OFFICES —

SUITE 704
2600 VIRGINIA AVENUE

WASHINGTON, D. C. 20037

SUITE 132

7710 COMPUTER AVENUE
MINNEAPOLIS, MINN. 55435

SUITE 322

333 WEST FIRST STREET
DAYTON, OHIO 45402

P.0.BOX 883

MELBOURNE, FLA. 32901
(305)727-5826

(202)337-3170 (513)226-0636 TWX - 510-959-6259

SUITE 325

650 E. SWEDESFORD ROAD
WAYNE, PENN. 19087
(215)687-6680

3215 E. MAIN STREET
ENDWELL, N. Y. 13760
(607)754-5464

SUITE 103 SUITE 264

4014 LONG BEACH BLVD. 1443 W.SCHAUMBURG
LONG BEACH, CALIF. 90807 SCHAUMBURG, ILL. 60172
(213)426-7687 (312)894-8824

SUITE 7G

777S. CENTRAL EXPRESSWAY
RICHARDSON, TEXAS 75080
(214)231-9031

SUITE 301 535 BROADHOLLOW ROAD
177 WORCESTER STREET MELVILLE, L.I,N.Y. 11746
WELLESLEY HILLS, MASS. 02181 (516)249-4500
(617)237-5430

SUITE 230

1032 ELWELL COURT
PAFO ALTO, CALIF. 94303
(415)964-6443

NATIONAL REPRESENTATIVES —

Beacon North, Inc.
7115 LEESBURG PIKE
FALLS CHURCH, VA. 22043
(703)534-1673

N. R. Schultz Co.
P.0.BOX 159
BELLEVUE, WASH. 38009
(206)454-0300

R. W. Mitscher Co. (con’t.)
ROUTE 5 SINGLETON RD.
SHELBYVILLE, TENN. 37160
(615)684-4544

Munro Electronic
Components, Ltd.

2684 SLOUGH STREET

MISSISSAUGA, ONTARIO

Celtec Company

8799 BALBOA AVENUE
SAN DIEGO, CALIF. 92123
(714)279-7961

Denmark

DITZ SCHWEITZER A. S.
HESSELAGER 27
DK-2600 GLOSTRUP

Finland

FINN METRIC OY
AHERTAJANTIE 6D
SF-02101 TAPIOLAPL 6

Israel
MRBD
20, PNEY HAGIVA STR.
POB 1717 RAMAT -GAN

Italy

ERIE ELETTRONICA SPA
VIA MELCHIORRE GIOIA 66
1-20125 MILANO

Spain & Portugal

INSTRUMENTOS ELECTRONICOS

de PRECISION

ALCALDE SAINZ de BARANDA 39

MADRID 9

Sweden
A.B.ELEKTROFLEX
BOX 7068

§-17207 SUNDBYBERG

HARRIS
SEMICONDUCTOR

A DiVISION OF HARRIS CORPORATION

21 CHANDOS STREET
CROWS NEST, N.S. W. 2065

Japan
MITSUBISHI CORPORATION

6-3, MARUNOUCHI 2-CHOME,

CHIYODA-KU
TOKYQ, 100-91

HAKUTO COMPANY, LTD.
FOREIGN DIVISION
C.P.0.BOX 25

TOKYO, 100-91

y ADA
8513 LUCERNE ROAD Checkmate Sales Inc. 4175S.W.CEDAR HILLBLVO. 3100 BASIN CT. mg)sge,m“
RANDALLSTOWN, MD. 21133 P.0.BOX 22411 BEAVERTON, OREGON 97005 VIRGINIA BEACH, VA. 23451
(301)922-1248 DENVER, COLORADO 80222 (503)643-1644 (804)481-7200
- (303)771-4920 :
Bob Rush Associates R. W. Mitscher Company  RQUTE 3, BOX 362
1423 WILLOW DRIVE P.0.BOX 17556 P.0.BOX 10541 TROUTVILLE, VA. 24175
OLATHE, KANSAS 66061 SALT LAKE CITY, UTAH 84117  RALEIGH, N. C. 27605 (703)345-3283
(913)782-1177 (801)268-3533 (919)828-0575
INTERNATIONAL REPRESENTATIVES —
EUROPEAN 5 FAR EAST
European Headquarters France Netherlands Switzerland Far East Headquarters South Africa
HARRIS SEMICCNDUCTOR INC. SPETELEC TECHMATION N V. STOLZ A.G. HARRIS SEMICONDUCTOR ~ SOUTH CONTINENTAL
53 BD de WATERLOC TOUR EUROPA GEBOUW 105-106 BELLIKONERSTR. 218 TIME-LIFE BUILDING DEVICES (PTY.) LTD.
B-1000 BRUSSELS BELLE EPINE SCHIPHCL-00ST CH-8968 MUTSCHELLEN 2-3-6 OTEMACHI P.0.BOX 56420
BELGIUM F-94320 THIAIS NL-AMSTERDAM . CHIYODAKU, TOKYO PINEGOWRIE, TVL. 2123
United Kingdom & JAPAN
Belgium Germany & Austria Norway Ireland
BETEA SPRL ERIE ELEKTRONIK GMBH NECO A/S MEMEC LTD. Australia
15 AV. GEO. BERNIER KREUZSTEINSTRASSE 1 STANSEVEIEN 4 THE FIRS, WHITCHURCH ~ CEMA (DISTRIBUTORS)
B-1050 BRUSSELS D-8500 NURNBERG N-CS5LO0 9 NR.AYLESBURY, BUCKS. PTY.LTD.




